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Ceylon! Crylon! 'tis nouj!ht to me 
How thou wert known or named of old, 

As Ophir, or Taprobane, 
By Hebrew king, . or Grecian bold:-

To me thy ~picy-wooded vales, 
Thy dusk)· sons. lll'd jewels bright, 

But image forth the far-famed tales­
llut seem a DC\Y Arabian night. 

And when engirdled lij!Urt'S cra\·e 
Hred to thy bosom's glittering store-­

J >Ce Aladdin in his cave ; 
J follow Sincll'!ld oJ the shore • 

. LJ ff. /.3 MISS JEWSBURY. 
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PREFACE TO THE FIRST EDITION. 

-where the gorgeous East, with riche;;t hand, 
Showers on her kings barbaric pearl and gold. 

\Vhen, at the request of several colonists, we began to 
reprint the information at our command in reference to the 
existence of "Gold in Ceylon," we had no intention of travel­
ling beyond that particular subject or of publishing a pamph­
let of more than fifty pages . . By degrees, however, informa­
tion grew on our hands which appeared to have a direct 
bearing on the best means of guiding prospectors to the 
development of Gold and other Mining industries in Ceylon, and 
it seemed a pity not to give it a place. Our attention was next 
called to the importance of the Gem-digging Enterprise as 
carried on chiefly in the Sabaragamuwa district; to the 
splendid opportunity presented for the development of this 
industry by means of European capital and appliances ; 
and to the fact that very little was known in England or even 
among colonists here, respecting Ceylon gems or the primitive 
means adopted by the 5inhalese for their discovery and collection. 

To make the brochure complete, we next resolved to reprint 
information respecting the Minerals and Geology generally of 
the island ; giving special papers on Plumbago, the only mineqtl 
of commercial importance so far included in our export trade ; 
and finally, in order to round off the list of precious things 
for which Lanka and Serendih have been famous from time 
immemorial, we have added the story of our " Pearl Fisheries," 
with all tl1e facts and figures at our disposal. 
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iv PREFACE. 

We regret that, from the circumstance of the work gradu­
ally growing as the printing went on, a systematic compila­
tion could not be attempted, hut we trust the full index 
will enable everyone to find what he wants, and that this 
little book may be of interest as well as of some service to 
all anxious to establish a Gold-mining industry, and to ex­
tend the Gem-digging enterprise in this 

Utmost Indian islr, Taprobanc. 

THE PUBLISHERS. 

CoLOMBO, 24-th June 1881. 

NOTE TO THE SECOND EDITION. 

Although, in a busy newspaper office, we have not had 
time to revise and compile the new matter methodically, yet 
our " Gold, Gems, Pearls, &c.," has now become a very con­
siderable volume. Besides copious extracts from the pages 
of our Tl'opical Ag,.icultutist and daily press we are also 
indebted to the pages of Streeter and of an exceedingly use­
ful little American book entitled "Underground Treasurt:s: 
How and \\;here to Find them," by Juus ORTON, A.M. 

Later inform 1tion respecting the Pearl Fisheries and 
Geology of the Island is also given. 

\Ve trust this second and greatly enlarged edition will 
be even more appreciated than the first, owing more especially 
to the two useful Maps, prepared for us at the Surveyor. 
General's Office, with which it is accompanied. 

A.M. & J. FERGUSON. 

CoLOMBo, FEBRLJAkY J888. 
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GOLD MINING IN INDIA-WHY NOT IN CEYLON! 

(From the "Ceylon Observer" in 1881.) 

We believe there is as good prima facie evidence of profitable quartz reefs existing 
in our hill-country as there was in regard to Wynaad when gold-mining companies 
began to be established for that region. The time has, therefore, come for practical 
systematic invtstigation in Ceylon, conducted by men who know their business as gold­
miners and quartz diggers, guided as far as is necessary by the scientific geologist. 
Some time ago we mentioned that gentlemen connected with the Lanka Plantations 
Company in London were interesting themselves in the question of "Gold in 
Ceylon," and that under their a.uspices, possibly, Mr. Brough Smyth might be 
asked to visit and report. Already, we believe, Mr. Smyth has given an opinion 
favourable to the probability of the gold.yielding reef cropping up in our hill­
country, and it seems to us likely that all that this gentleman would have to 
do would be to set practical miners to work, to sink trial shafts, just where 
the information we already possess, poi11ts out to be most advisable. In other 
words we are almost past the preliminary and reporting stage in Ceylon, and 
if a couple of intelligent, practical miners were now on the spot-men of the 
type we found busy sinking shafts in search of gold near Albany, Western 
Australia, six years ago-they would speedily fix on the spot where a trial 
shaft ought to be sunk. Some desultory experiments and blasting for gold 
have, we believe, been carried on for some time in the neighbourhood of Galle; 
and Mr. A. C. Dixon's attention has been specially called to the subject. Not 
nmch encouragem~nt has been afforded here so far, ~e believe; Mr. Dixon is shortly 
expected to sum up ami make public the result of his observations. But we 
are not at all dependent on "modern evidences" to convince those whom we 
wish to influence to action that there is "a good case" for gold in paying 
quantities in Ceylon, and that it is the duty of the Government to cause a 
practical investigation to be made as soon as possible. 

To go back to the beginning : the early inhabitants of Ceylon were not 
ignorant of the presence of gold. Its occurrence on a certain occasion is recorded 
in the "Mahdwansa." It has been frequently found in minute particles in the 
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GOLD IN CEYLON. 

beds of several of our rivers, and we have only to point to such names as 
Ruwanwella, " Ranwella" " golden sand "; and " Ran gala" "the roek of gold" 
in proof of the discovery of the precious metal at these places from time im· 
memorial. Very little attention was, however, paid to this circumstance in 
modern times until after the discovery of gold in Australia and the great rush 
to the diggings there, set men's minds everywhere on the question of finding 
gold. It was in March 1854-twenty-seven years ago-that men with 
experience in Australia, coming here in a calling vessel, began 
to prospect in the bed of the M<iha Oya, 30 miles east of Colombo, and very 
speedily they reported " gold." The excitement caused was considerable, but 
very far from pleasurable to the majority of the colonists. In those days when 
planters had all the land before them where to choose, and a sufficiency of 
labour and cheap transport were the only requirements to ensure a speedy 
fortune, it was perhaps no wonder that the planting community should learn 
with dismay of the chance of gold-diggings being opened in their neighbour­
hood, with a rush of all the "rowdyism " within reach, the probable demoraliz­
ation of their labourers (already too few), and the upsetting of all their transport 
arrangements. So far from welcoming the news of "gold" in 1854, the most 
influential section of the community distinctly deprecated it and threw cold 
water upon it-one reason perhaps why the exploration was not continued to 
a permanently successful issue. 

However that may be, a reference to our files for the year already men­
tioned shews that for a good many weeks such headings as the following in 
prominent black type were very common over our "news reports" :-

"GOLD IN CEYLON." 

LATEST GOLD NEWS. 
THE. "OBSERVER'S " GOLD INTELLIGENCE. 

But perhaps the best way to convince the sceptical is to republish the follow­
ing authentic official notice, which excited a good deal of adverse comment 
at the time as a piece of rather sharp practice, seeing that the work of ex­
ploratirm had not closed :-

Government have issued the following Proclamation:-
"In continuation of the Notice issued from this Office on tbe 14th instant, 

the Public are hereby informed, that His Excellency the Governor has been 
pleased to appoint T. C. Power, Esq., Assistant Government Agent of Kuru­
negala, to be Special Commissioner for the issue of Licenses to Dig, Search 
for, and Remove Gold, on any land belonging to the Crown according to the 
annexed form. 

A fee of Ten shillings will be payable on every License so issued, which 
will remain in force for ont month from the date of issue. 

By His Excellency's Command, 

C. J. MACCARTHY., Col. Secy. 
Colonial Secretary's Office, Colombo, March 17th, r8S4· 

No. 
The bearer 

paid to me the sum of 

1854· 
having 

on account of the Land Revenue, I hereby license him to dig, search for, and 
remove Gold on and from any such Crown Land within the 
I'rovince, as I shall assign to him for that purpose during the month 
of I854· 

This License must be produced whenever demanded by me or any other 
person acting under the authori~y of Government." 
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In our overland summary of 25th March 1854t the actual work accom­
plished so far was summed up as follows:-

The Gold Discovery announced in 0\lr last has continued to engross the 
attention of the Public and the Press, and in our columns will be found all 
the information and much of the discussion to which it has given rise. The 
result seems to be that Ceylon numbers Gold amongst her Mineral products, 
although not in quantities to render the search for it remunerative, or ple<tsant 
in such a climate as ours. The scene of the Diggings is in the bed of the 
Maha Oya whose sources and tributaries rise amidst the Dolosbage and Kadu­
gannawa Groups of Coffee Estates : while not far from its embouchure in the 
neighbourhood of Negombo are tracts of Coconut and Cinnamon cultivation. 
Curiously enough Girooella in the neighbourhood of the Diggings is the spot 
where Dr. Davy closed those journeyings, one of the results of which he 
authoritatively declared to be that no Gold existed in Ceylon. .l:lennett com­
batted this opinion. Dr. Gygax, it appears, found traces of Gold in Saffragam, 
and Dr. Kelaart stated recently that some grains had been discovered at . 
Nuwara Eliya. To the latter gentleman we owe the information that Mr. 
Hopkins, a great authority in Gold Mining, touched at Galle and pronounced 
it as his opinion that though Gold might be found in small quantities no 
profitable Diggings could be expected. The " practical " Diggers entertain 
a different opinion, but the results hitherto are in favour of the less sanguine 
view. Disease has already attacked the Diggers and within the last few days 
rains have set in which will probably put a sudden stop to their operations. 
The Maha Oya and many other rivers in Ceylon very nearly rest>mble those 
of Australia-their beds, which are nearly dry in the hot season, filling up 
rapidly when rains fall as they do in the Hills at the rate of S or 6 inches 
in a day. The result of a "prospecting" tour towards the Hills on the part 
of Mr. T. Power, accompanied by Drs. Ellery and Bradl~y, seems to be that 
auriferous sand been found in the bed of the Hingool Oya, a tributary of the 
Maha Oya, and in the bed of the Main Stream about 40 miles up from the 
original discovery m•ar Girooella; but we bear of no nuggets even at that near 
point to the Hilly Ranges. Further search must now be stopped by the heavy 
rains which have fallen. In view of the result to which the search for Gold 
seems tending, Government have rendaed themselves the subjects of much 
jocular remark by the issue of solemn Proclamations vindicating the rights of 
the Crown and forbidding all persons to dig without a License-a Special 
Gold Commissioner being appointed to grant such License at 10s a month. 
No Licenses have as yet been applied for, we believe. 

Passing over details, we come to the next summary-April 1 Jth-by which 
time the excitement and exploration (in consequence of heavy uin and bad 
fever) had pretty well subsided-and accordingly here is what was said:-

We cannot yet number Gold amongst our exports, the furor consequent on 
the discovery of flakes of metal in the Maha Oya having subsided as rapidly 
as it arose. The duty of a public Journalist in such a case is to collect and 
lay before his readers all the information possible. This we did, taking no 
oversanguine view of the possible result but the contrary. We are, ther~fore, 
not open to the animadversions of certain sage writers who can preach very 
wisely to those who do not need their teaching. The fact h11s been established 
that Gold exists in the rivers of Ceylon, but sickness and the rains have pre­
vented such a thorough search as would settle definitively the question of 
quantity. A thorough exploration of the country with reference not only to 
Gold but to other Minerals and Metals is a highly desirable measure and one 
more worthy of Government than the issue of repressive proclamations. 

Previous to this, the Observer had to take special pains to reassure the 
planters, many of whom are described as in an anxious state of suspense, lest gold­
digging should be establishe<i as a rival to coffee-planting. They seem to have been 
ereatly relieved wheu sickness drove the explorers away with so poor a return in 
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actual value for their labours that no one had the courage ·to renew the search 
in the next dry season. Subsequeqtly on June 22nd, the following reference 
was made:-

It is rumoured that Gold in considerable quantity has been discovered in 
Nuwara Eliya. 

But there again the digging was soon after discontinued, and at a time 
when coffee planting was comparatively in its infancy and offered all possible 
scope for energy and capital, the enquiry after gold, as might be expected 
dropped out of view. 

Now what we wish to point out is that in 1854 there was no idea of 
working on the reef. Quartr. crushing at that time was comparatively unknown 
even in Australia. Deep shafts running down hundreds of feet into the bowels 
of the earth, such as we visited in 1869 at Ballarat, were not thought of fifteen 
years previously. Surface. washing and pit digging alone commanded attention, 
and it is no wonder, therefore, that Ceylon was abandoned as an unprofitable 
field for such operations. Since then it is not too much to say, that the work 
of gold-mining has been entirely revolutionized, and it is the application of 
modern machinery for blasting, crushing and extracting gold from quartz that 
alone renders it possible to mine with profit in Southern India. There, as in 
Ceylon, the hopes of all concerned depend on quartz reefs, and \1 e have 
abundance of evidence to shew that the work of the practical miner in our 
local auriferous region would probably be crowned with success. Not in the 
Southern, but along the western slopes of the Central Province-in the Kadu· 
gannawa, Kegalla and Dolosbage districts par excdlencc-ought the trial to be 
made. Mr. Brough Smyth in his official Report to the Madras Government 
of October 1879 estimated the cost of crushing quartz at 9s 6d per ton. This 
is based on actual experience, steam-power being, however, allowed for, while 
if water could be made the motive power (as is being done in Wynaad and 
no doubt would be the case here) a saving would be effected. One of the 
Wynaad mines even with inferior machinery has been actually worked at R6 
per ton, and gold being reckoned at R2 per dwt. (and twenty dwts. to the oz.), 
three pennyweights would cover the cost, while one oz;. of gold to the ton of 
quartz-considered a moderate estimate-would yield a profit of R34 per ton. 
The quantity of work done depends on the number and weight of "stampers" 
used, and here is how Mr. Brough Smyth works out the operation:-

10 stampers costing £s,ooo inclusive of cost of erection and building, will 
crush 25 tons in the 24 hours; 40 stampers, costing £2o,ooo will crush 100 tons. 
Then 100 tons at a gold profit of R34 per ton=J,400 per day, and in 300 
working days= ro,2o,ooo per annum. 

If, however, the estimate is reduced to i oz. per ton, the result would still be a 
profit. equal to 35 per cent on the capital ic.vested. As to yield the average 
experience gained in Australia for the r6 years ending 1876 was 1 It dwts. per 
ton, but it is believed that the quartz in some portions of the Mysore and 
Wynaad (and why not Ceylon?) districts is richer than that of Australia. 
Already one Indian Company have extracted 40 ounces from 44 tons of ore, 
and that with very indifferent machinery. We have, therefore, good reason for 
saying that the time has come for Government to cause a sufficient examination 
to be made of the gold-yielding rrgion of Ceylon-more particularly in Kadu­
gannawa and Dolosbage. Mr. Brough Smyth will shortly return from Australia 
to India accompanied by practical miners, and would it not be well for Lieutenant· 
Governor Douglas to ask the Madras Government beforehand that Mr. Smyth 
should be allowed to visit and report on the local region referred to before 
he continues his journey from Galle to Madras? Possibly be might detach one 
or two miners to carry oa the necessary exploration. It cannot now be pleaded 
that there is a want of money-that our revenue is likely to be short of the 
estimate. \Ve may base the claim for expenditure on gold exploration or trial 
mining and crushing on the Pearl Fishery surplus alone. The official estimate 
is R400,000 from this source. Surely, Mr. Douglas will not grudge a small 
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";From the real investment of capital in India, notwithstanding much loss, 
a fair return to this country may be expected. Machinery makes a market for 
portion of the surplus which will shortly be shewn (according to general 

- expect'ltion) to the work we have pointed out. It remains for the merchants 
and planters interestcu to say whether a public meeting should be held with the 
view of urging Government to comply with the request to ask for Mr. Brough 
Smyth's services to examine and report. Possibly Mr. Dixon might be able to 
do all that is needful by way of prelimi-nary geological enquiry; but Mr. Smyth 
is so well-known in the Gold-mining world from -his off1cial position in Victoria, 
that his report would have the highest possible authority one way or the other, 
and would, we have little doubt, be well worth all the money spent on it. 

GOLD IN SOUTHERN INDIA AND CEYLON: 

We had only passed our remarks of yesterday to the printer when, by a 
rather noteworthy coincidence, we received a communication from a gentleman 
now engaged in surveying several of the Travancore plantations for quartz reefs. 
Some weeks ago in noticing the latest Report of the Aberdeenshire Agricultural 
Association we alluded to the valuable work done for farmers in the North of 
Scotland by their Consulting Chemists, Mr. Thomas Jamieson and Mr. ]. 
MacDonald Cameron. We had no idea then that the letter gentleman was in 
India advising our brethren across the water on the Travancore hills as to the 
prospect of a gold-yielding reef being found in their properties, and also on the 
best means of improving their cultivation where coffee and other products were 
likely to pay better than gold-mining. Mr. MacDonald Cameron was com­
missioned in November last by a syndicate of coffee planters to proceed to 
Travancore to survey several of the estates for quartz reefs. This mission has 
been, in some cases, attended with very great success, but to what t>xtent particularly, 
our informant is not permitted to say. But it has struck Mr. Cameron while 
working in Travancore that the planters in some of our Ceylon districts where 
old coffee is in rather a bad way might think it worth their while to ascertain the 
mineral resources of their estates, and, as he will be in Colombo early next 
month on his way home, they would have a good opportunity of conferring 
with him on the subject. As Mr. Cameron is certain to call at this oftice 
'immediately he arrives, we shall be glad to receive any communications in­
tended for him. He was Assistant for some time in the Royal School of Mines, 
South Kensington. 

Besidt>s reporting on the quartz reef, ~vir. Cameron has taken advantage of 
his visit to Travancore to 1mpress upon the planters the desirability of their 
establishing experimental stat10ns to get the full benefit of chemical science in 
aiding their industry, if they are to continue to hope for the recovery of the 
capital invested in what, for the past few years at least, has not been a very 
successful pursuit. This suggestion is now under the consideration of the Com­
mittee of the Travancore Planters' Association, and will be definitely settled 
next week. The time has surely come for Ceylon, which has almost been fore­
most in coffee cultivation, to adopt a similar course, and it may be a question 
at this moment for the consideration of the Committee of our l'lanters' Asso­
ciation whether three or four-experimental stations should not be established 
and worked in correspondence with those in TravanGore under the direction of 
the same chemist. Such a course would, at least, have the advantage of lessen­
ing the cost. For a proof of the resulting benefit, we need only point to the 
letter of Mr. Graham Anderson of Mysore, who is really carrying on an ex­
perimental station for the benefit of his brother planters in India and Ceylon. 
When Mr. Cameron arrives we shall have to learn the minimum cost and other 
particalars of the experimental stations he would recommend, because it is pos­
sible that each of our larger districts, or even a divisional group of proprietors, 
might wish to carry on an experimental piece of cultivation under scientific 
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direction. Mr. Cameron has already done good work . P<>th in England and 
Scotland in developing and promoting scientific agriculture, and in this respect, 
as well as in connection with the examination of quartz reefs, we trust his 
visit in Ceylon will not be without results. 

At the same time, and whatever advantage may be taken by private indi­
viduals or public Associations of Mr. Cameron's services, we do not think that 
the proposal to secure Mr. Brough Smyth and his practical miners to report 
on our auriferous region should be lost sight of by His l!.xcellency the Lieut .. 
Governor. Mr. Smyth's prolonged connection with the Victoria Government and 
his engagement with the Madras Government afford special reasons why the 
Ceylon Government, if it moves in the matter at all, as we hope it may, 
should endeavour to secure his services. 

As regards "Gold in India," we may quote as follows from a letter re­
ceived yesterday from a correspondent at Tcllicherry :-

" Mr. J. D. Massey (formerly of Kandy) bas been busy in . the Wynaad 
reporting and reef-testing for English brokers and Directors of Gold Mining 
Companies. Nothing but 'gold, gold,' talked of over here, and it's not all mere 
talk, but actual results. A friend has sold half his coffee estate for an enorm· 
ous sum-over £6o,ooo it is said !-but the coffee is of little use, the attraction 
being a splendid reef running through it." 

With reference to gold in Ceylon we notice that in Nov. 1868 a find of 
gold nuggets in the Sabaragamuwa district excited attention, and was referred 
to in the Oburver as follows:-

" At the moment there is considerable excitement created at the report of 
what looks like a real gold discovery in Saffragam, the district which has 
been ever famous for its gems, Ratnapura, the name of its chief town, in· 
deed, signifying 'the city of rubies.' The quality of the nuggets brought tQ 
Colombo is of the very finest. The only question is one of quantity, and it is 
quite possible that, in the lower strata of rocks, gold as well as gem-bearing 
quartz may be found in abundance. Did time permit the probable effects of a 
profitable gold field in Ceylon might afford matter for interesting speculation. 

"Real nuggets have been fouud by a 'gemming' party in ::;affragam. The 
pieces which have reached the Kachcheri are from t to f of an inch -in 
length, of various breadths, flattened and much like specimens from New 
Zealand. A mass of the weight of half a sovereign, tested as true gold has 
been melted from the nuggets and is declared to be 22 carats-better than 
sovereign gold." 

We have been asked to republish in pamphlet form all the. information 
given in the Observer during 1854 respecting the exploration and prospecting 
for gold, and we shall at once proceed to comply with the request, adding one 
or two useful papers on " How to find gold," and cognate subjects. Some of 
the results of a development of Gold-mining enterprise in India, and to a great 
extent in Ceylon, may be seen from the following extracts from Mr. Hyde Clarke's 
paper on " Gold in India" :-

" So far as concerns the Indian gold, the districts now under consideration 
are in a hill region, subject to a very heavy rainfall. This is carried off by 
streams, and in some parts will not be available, and cannot be founded or 
secured by bends. Theze are, however, estates where streams; and in other 
districts storage, are available for water. In fact, India in these respects has 
advantages equal to most portions of the Californian regions, and beyond Aus. 
tralia. There are few parts of New Zealand better provided, nor are there in 
Brazil. 

" Thus, where an estate has a good reef on it, and the water well laid 
on, the prospects may be looked upon as hopeful. Still, there will be vicissi­
tudes, a season of short rainfall, the bursting of dams, and various incidents, 
which may interrupt steady working. 
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other machinery, and so does the supply of engineering workmen to a country. 
With a large number of such men attached to the mines, it may become pos· 
sible to introduce and use other machinery not otherwise available. The expend­
iture for wages is not likely to be excessive, it will check itself, as when 
found unremunerative, it will be stopped. Even the large salaries of superin­
tendents and skill eJ officers cannot be a total loss to us, as many of these men 
will remain and open up other enterprise. A very good example of this is 
given in the St. Jamts's Garette of this evening. In consequence of the increase 
of machinery in the Liuares lead district of Spain, the olive growers have taken 
to the purchase of improved machinery, instead uf the old wooden old presses. 
It will be noted that the Belgium manufacturers, having got into the district, 
obtained the benefit of this new business. 

"Although rather a speculative mode of regarding that and other such 
operations, it is a true one that whatever the direct result, there must be a 
gain from introducing into India, Englishmen of intelligence and enterprise. 
Such considerations are entitled to particular weight, when we come to regard 
the national relations of such undertakings. It may be said, indeed, we are 
hedged against loss in a material point of view. It is in this respect that 
England, in the long run, is found, not to have been a loser in the many 
disastrous ventures in gold mines of fifty years ago. The internal losses were 
very painful to many over-speculative persons, but in the event, the country 
was no loser. 

" Although here was some loss in Brazilian mines, yet others give a return, 
and in the end we have got hold on the produce of Bra1-il, which has, in all 
kinds of ways, been a benefit to us. 

"In fact, it is from no single set of figures that the ro:al influence and 
value of such operations can be determined, and they must be examined as a 
whole, and in their full results, with all their losses and all their gains. These 
the balance-sheet of a mining company will not disclose, as it will not shew 
the effective distribution of capital. There may be loss to the shareholders and 
gain to the manufacturer and the merchant. 

" A very important consiaeration is the supply of labour. The want or 
failure of this has put a stop to mineral industry in many countries. Thus, 
in Brazil, in the Portuguese time, the numerous and productive mines of the 
auriferous districts depended on slave labour. With the emancipation of the 
negroes, whole districts were thrown out of yield, and it is only by close at­
tention that labour has been obtained for the St. John del Rey mines, and 
the large dividends have been kept up. The supply of labour must be free 
and continuous, and consist of men who are disposed to engage in such a pursuit. 
This is the strength of Chili, where the natives are content to undergo the 
drudgery, and receive regular wages, or as tributers, run their chance of the 
pri1.es of rich and casual finds. 

It is likewise necessary to have English or other foreign miners, who un­
derstand the business, are willing to go abroad, and encounter with or without 
their families, the vicissitudes of distant travel. So far as this population is 
concerned, we have it at home in Cornwall and Wales, whence many proceed, 
not only to English countries in Australia, South Africa, Canada and the 
United States, but to foreign lands. They are as familiar with the hot climates 
of Brazil, Chili, and Mexico, as with any of the regions they frequent. Then 
there are our Australians. There woulrt, consequently, be no difficulty in ob­
taining a supply of workmen for our Indian Empire, where they are under 
English protection. The same circumstance will favour in case of need, the 
introductimt of foreign miners. The mass of the labour, however, will be local. 

Our own people are well acquainted with gold mining in Australia, New 
Zealand, California, Brazil, and Columbia, anu it is not a business that they 
hl\ve to learn-but one on which they have been largely enga~ed. 

Apart from any operation on the coinage of India and on the exchanges, 
it is to be expected that a much more important influence will be effected on 

o1gtzed by Coogle 



8 GOLD IN CEYLON. 

local prices of wagea and commodities. Looking at these from an English 
point of view, it has been too much the custom to consider them as depend­
ent on English conditions. There is, however, very little contact between 
what may be called the English system of prices and the Indian system 
of prices. 

The contact is effected by ·the export from India to England of sugar, coffee, 
rice, cotton, jute, &c., the prices of which for export are determined by the 
London or European market prices. This, however, exercises very little influence 
on the main bulk of the agricultural crops of India. · 

Far different are the relations between England and the countries on the 
adjoining seas. Ireland to the west and the shores to the east and south. Every 
pound of meat, every fowl, every egg, each pound of butter, and all fresh 
vegetables or fresh fruits are liable to be taken up for the great markets of 
London and Paris, the prices of which, with the cost of transport, govern 
those of the outlying districts. Hence the gen<'ral complaints of the growing 
dearn~ss of living in the large and small towns, and which lends not to a 
le\·elling of prict:s in the proper sense, but to an augmentation of price to the 
higher standard. • 

Within each region, the completeness of railway transit contributes to 
such results, and the seas are bridged by steam transport, also penetrating 
the rivers, the prices of food effect the prices of labour to a considerable 
extent, and modify the operation of other causes. The Irish labourer, who, 
half a century ago received 4d to 6d per day, or Indian wages, now received 
2s or more. 

In India, as has been pointed out by me, in common with others, similar 
results have, of late years, been seen in operation, but they have not 
reached their full development, and must, therefore, continue until it has been 
attained. This is the point to which th~ attention of economists must be turned, 
because the quicker or slower rate of this development means the earlier or 
later attainments of an advanced condition by the population of Indies, and 
the consequent rate of public revenue. 

So long as the great disparity of rate of prices between India and England 
exists, there must be a disturbance of all economical relations. There must be 
a really abnormal relation of imports and exports, an abnormal disproportion 
between the amount remitted to England and the rest of the revenue of India, 
a false relation between the supply of capital to India and its returns. 

Taking this last head alone, India la bours under great disadvantages as 
compared with many other countries. If a railway be made, say in the 
United States with English capital, then the returns can be calculated upon 
at something like English prices. In India this is not so; the railway iron 
and machinery shipped from England is of the same indentical cost, but the 
carriage of commQdities and of passengers has to be undertaken on a scale 
wholly different. No question arises elsewhere, for instance as to the carriage 
of passengers at 2 pice per mile. In some countries it is impossible to charge 
an anna or two as here at home. 

That, in many dasses of enterprise, where the amount of traffic, or trans­
port, or commodities dealt with in India would, at what may be called nor­
mal rates produce a good return, in India they give an ionsuflicieot money yield, 
the undertaking becomes impossible with profit, or without a guarantee burden­
some to the Government, ancl the abundant capital of the European markets 
is not applied to India, while it is freely available for alien countries, which 
have no claim on English sympathies, in Brazil or in Chili. 

It is the rise of price> now g •ing on in India, and already referred to, 
which will act independently and concurrently affect the situation, dominate the 
commercial and fin:1ncial conditions. It is, therefore, perfectly futile to talk of 
the application of great economical lands, when we neglect the circumstances 
on which their operation depends. 

The development of gold working means the development of English 
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knowledge and enterprise, and the consequent progreis of India. Then the 
railway system will no longer be stinted, and corresponding benefits will 
be obtained. Many a commodity will rate locally at a higher price in con­
sequence of higher wages, but the efficiency of railway transport, as compared 
with the bullock carts, will place the commodity at the port, under commercial 
co 1ditions. Many commodities, which now cannot be moved and are expended 
fro.n trade, will under quick transport, b~come exchangeable articles of com­
m··rce. If these results were only to be regarded as possible 'lr probable, the 
whole subject of the gold fields would be worthy of the gravest consideration, 
and as one not to be dismissed on doubts, or on the absence as yet of ascer­
tained realisation. 

GOLD IN CEYLON. 

Our attention has been called to the refer~nces made by Sir Samuel 
Brrker in his " Eight Years in Ceylon" to the " Prospecting for Gold" in 
this Colony which occupied public attention in I 854. He puts the matter very 
plainly before his readers, and certainly does not spare Sir George Anderson's 
gol'ernment :- . 

In Ceylon, where the chief article of production is coffee, land (upon an 
estate) which is not suitable to this cultivation is usually considered waste. 
Thus the Government and the private proprietor are alike losers, in possessing 
an amount of unprofitable soil. 

Now, surely it is the commonsense object in the establishment of a 
botanical garden, to discover for each description of soil a remunerating crop, 
so that an estate should be cultivated to its uttermost, and the word ' waste ' 
be unknown upon the property. 

Under the present system of management this is impossible; the sum 
allowed per annum is but just suft'tcient to keep the gardens in proper con­
dition, and the abilities of the botanist in charge are sacrificed. Many a 
valuable plant now lies screened in the shades of remote jungle:; which the 
enterprising botanist would bring to light, were he enabled by (jo,·ernment 
II) make periodical journeys through the interior. These journey; should form 
a part of his duties ; his botanical specimens should be his game, and they 
should be pursued with the ardour of the chase itself, and subsequently trans­
ferred to the gardens, and their real merits discovered by experiments. 

But what can be expected from an apathetic system of Government! Dyes, 
fibres, gums may abound in the forests, metals and even gold may be conc~alcJ 
beneath our feet; but the Governor does not consider it apart of his duty to 
prosecute the search, or even to render facilities to those of a more industrious 
temperament. What can better exemplify the case than the recent discovery of 
gold at Nuwara Eliya? 

Here was the plain fact, that gold was found in small specks, not in 
one spot, but, evet;y1vhcr~ throughout the swamps for miles in the vicinit.r. At 
a depth of two or three feet from the surface, this proof was adduced of its 
pr~sence; but the Governor positively refused to assist the discoverers, ('<Jiggers,' 
who were poor sailors visitiug Ceylon), although they merely asked for subsistcuc~ 
until they should be able to reach a greater depth. This may appear too ab;urd 
to be correct, but it i> nevertheless true. 

At the time that I commenced these sketches of Ceylon, the gold was 
just discovered, and I touched but lightly upon it, in the expectation that a 
few months of labour, aided by Government support, would have fStablished 
its presence in remutlcrating qucmtities. The swampy nature of the soil ren­
dered the dig~ing imp;H>ible, without the aid of powerful pumps to reduce 
the water wh1ch filled the sh:tft so rapidly, that no greater depth could b~ 
obtained than 18 feet, 

a 

o1gtzed by Coogle 



10 GOLD IN CEYLON. 

The di~gers were absolutely penniless, and but for assistance received from 
private part1es they must have statved. The rainy season was at its height and 
torrents fell night and day with little intermission. Still these poor fellows 
worked early and late, wet and dry, ever sanguine of success, and they at length 
petitioned the Government to give them the means of subsistence for a few 
months-' subsistence' for two men, and the assistance of a few coolies. This 
was refused, and the reply stated that the Government intended to leave the 
search for gold 'to private l!nterprise.' No reward was offered for its discovery 
as in other colonies, but the Governor would leave it to ' private enterprise.' 
A promising enterprise truly, when every landholder in Ceylon, on referring to 
his title-deeds, observes tbe reservation of all predous metals to tke C1'1JWit. This 
is a fair sample of the narrow-minded, selfish policy of a Government which 
in endeavouring to save a little, loses all; a miserable tampering with the public, 
in attempting to make a eat's paw of private enterprise. 

How has this ended? The diggers left the island in disgust. If the gold 
is t!lere in quantity, there it remains to the present time, unsought for. The 
subject of gold is so g~n~rally interesting, ~nd in thi~ ca~e of such imP?~tance 
to the colony, that, behevmg as I do that 1t does ex1st · m large quantities, I 
must claim the reader's patience in going into this subject rather fully. 

Let us take the matter as it stands. 
I mentioned at an early part of these pages, that gold was ftrst discovered 

in Ceylon by the diggers in the bed of a stream near Kandy; that they 
subsequently came to Nuwara Eliya, and there discovered gold likewise. 

It must be remembered that the main features of the country at Nuwara 
Eliya and the vicinity are broad flats or swampy plains, surrounded by hills 
and mountains; the former covered with rank grass and intersected by small 
streams, the latter covered with dense forest. The soil abounds with rocks of 
gneiss and quartz; some of the latter rose colour, some pure white. The gold 
has hitherto been found in the plains only. These plains ·extend over some 
thirty miles of country, divided into numerous patches by intervening jungles. 

The surface soil is of a peaty nature, perfectly black, soapy when wet, 
and as light as soot when dry, worthless of cultivation. This top soil is 
about eighteen inches thick and appears to have been the remains of vegetable 
matter washed down from the surrounding hills and forests. This swampy 
black soil rests upon a thin stratum of brownish clay, not more than a few 
inches thick, which forming a second layer, rests in its turn upon a snow·white 
rounded quartz gravel intermixed with white pipeclay. This contains gold, every 
shovelful of earth producing, when washed, one or more specks of the precious 
metal. The stratum of rounded quartz is about two feet thick, and is succeeded 
by pipeclay, intermixed with qLLartz gravel, to a depth of eighteen feet. 
Here another stratum of quartz gravel is met with perfectly water-worn, and rounded to 
the size of a twelve-pound shot. In this stratum the gold was of increased size, 
and some pieces were discovered as large as small grains of rice ; but no 
greater depth was attained, viz., eighte~n feet from the surface. No other holes 
were s~nk below ten feet, on account of the influx of water, but similar shafts 
were made in various places, and all with equal success. From the commence­
ment of the first stratum of quartz throughout to the greatest depth attained gold 
was present. 

Upon washing away the clay and gravel, a great number of gems of small 
value remained (chiefly sapphire, ruby, jacinth, and green tourmaline). These 
being picked out, there remained a jet black fine sand, resembling gunpowder. 
This was of great specific gravity, and when carefully washed, discovered gold, 
some in grains, some in mere specks, and some like fine golden flour. 

At this interesting stage the search has been given up; although the cheering 
sight of gold can be obtained in nearly every pan of earth, at such trifling 
depths, and literally in every direction, the prospect is abandoned. 

The Government leave it to private enterprise; but the enterprising public have 
no faith in the Government, · 
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Without being oversanguine, or, on the other side closing our ears with 
asinine stubbornness, let us take an impartial vjew of the facts determined, and 
draw rational conclusions. 

It also appears that from a depth of two and a half feet from the surface 
to the greatest depth as yet attained, (eighteen feet), gold exists throughout. 

it appears that this is not only the case in one particular spot, but all 
over this part of the country and that this fact is undeniable; and, neverthf'less, 
the Government did not believe in the existmce of gold in Ceylon until these 
digl(ers discovered it; and when discovered, they gave the diggers neither reward 
nor encouragement, but they actually met the disconry by a proltibitio11 against 
the search ; they then latterly withdrew the prohibition and left it to private 
enterprise, but neglected the unfortunate diggers. In this manner is the colony 
mismanaged, in this nunner is all public spirit damped, all private enterprise 
checked, and all men who have anything to venture disgusted. 

rhe lib~rality of a Government must be boundless where the actual sub· 
sistence for a few months is refused to the discoverers of gold in a country 
where, hitherto, its presence bad been denied. 

It would be spcculati\•e to anticipate the vast change that an extended 
discovery would effect in such a colony as Ceylon. We have before us the 
two pictures of California and Australia, which have been changed as though 
by the magician's wand within the last few years. It becomes us now simply 
to consider the probability of the gold being in such quantities in Ceylon as 
to effect such changes. We have at present these simple data,-that in a soft 
swampy soil gold has been found close to the surface m small specks, gradually 
increasing in size and quantity as a greater depth has been attained. 

From the fact that gold will naturally lie deer, from its specific gravity, 
it is astonishing that any vestige of such a meta should be discovered . in 
such spongy soil so close to the surface. Still more astonishing that it should 
be so generally disseminated throughout the locality. This would naturally be 
accepted as a proof that the earth is rich in gold. But tbe question will then 
arise-Where is the gold! The quantities found are a mere nothing, it is only 
dust: we want • n•1ggets.' 

The latter is positively the expression that I myself frequently beard in 
Ceylon,-• We want nuggets.' 

Who does not want nuggets ? But people speak of ' nuggets' as they 
would of pebbles, forgetting that the very principle which keeps the light 
dust at the surface, bas forced the heavier gold to a greater depth, and that, far 
from complaining of the lack of nuggets when digging bas hardly commenced, 
they should gaze with wonder at the bare existence of the gold in its present 
form and situation. 

The diggings at Ballarat are from 100 to 16o feet deep in hard ground, 
and yet people in Ceylon expect to find heavy gold in mere mud, close to 
the surface. The idea is preposterous, and I conceive it only reasonable to 
infer from the present appearances, that gold does exist in large quantities in 
Ceylon. But as it is reasonable to suppose such to be the case, so it is un­
reasonable to suppose that private individuals will invest capital in so uncertain 
a speculation as mining, without facilities from the GoTernment, and in the 
very face of tbe clause in their own title-deeds 'that all precious metals belong 
to the crown.' 

This is the anomalous position of the gold in Ceylon under the governor· 
ship of Sir G. Anderson. 

Nevertheless it becomes a question whether we should blame the man or 
the system; but the question arises in this case, as with everything else in 
which Government is concerned, 'Where is the fault?' echo answers, "Where?" 
But the public are not satisfied with echoes, and in this matter of fact aged 
people look to those who fill ostensible posts and draw bo11a fide salaries; and if 
these men hold the ap'fointments, no matter under what system, they become 
tbe lieserved objects o either praise or censure. 
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Thus it may appear too much to say that Sir G. Anderson is liable {or 
the mismanagement of the colony in tof11-for the total neglect of the public 
roads. It may appear too much to say, when you came to the col9ny you 
found the roads in good order: they arc now impassable; t;ommunication is 
actually cut off from places of importance. This is your fault, these arc the 
fruits of your imbecility; your answer to our petitions for repairs was, 'There 
is no money; ' and yet at the close of the year you proclaimed and boasted 
of a saving of 27,000/. in the treasury! This seems a fearful contradiction; 
and the whole public re-ceived it as such . The governor may complain that the 
public expect too much ; the public may complain that the go\"crnor does too little. 

Upon these satisfactory terms, governors and their dependents bow each 
other out, the colony being a kind of opera stall, a reserved seat for the 
governor during the performance of five acts (as . we will term his five years 
of office); and the fifth act, as usual in tragedies, exposes the whole plot of 
the preceding four, and winds up with the customary disasters. 

Now the question is, how long this a~e of misrule will last. 
We trust the present Government of Ceylon will lay this lesson to heart 

and act in a rather more energetic and liberal manner than did its prcde· 
cessor twenty-seven years ago. 1-feantime, it is of somt: practical importance 
to the Colony to have so staunch a believer in its auriferous wealth as Sir 
Samuel 'Baker at headquarters. He is the special friend of His Grace the 
Duke of Sutherland (who, by the way, visited Kandy and Nuwara Eliya in 
1875), and of other enterprizing public men in England who would speedily 
ensure the development of gold mines here, provided it were shewn on compe· 
tent authority that a paying reef were available. From the article on " Gold" 
in the latest issue of the "Encyclopredia Britannica " we quote some passages 
of general interest at this moment:-

The association and distribution of gold may be considered under two 
different heads, namely, as it occurs in mineral veins and in alluvial or other 
superficial deposits which are derived from the waste of the former. As regards 
the first, it is chiefly found in quartz veins or reefs traversing slaty or crys­
talline rocks usually talcose or chloritic schists either alone or in association 
with iron, cop.per, magnetic and arsenical pyrites, galena, specular iron ore, 
and silver orcs, and more rarely with sulphide of molybdenum, tungstate of 
calcium, bismuth, and tellurium minerals. Another more exceptional association, 
that with bismuth in calcite from Queensland, was described by the late Mr. 
Daintre. In Hungary, the Urals, and northern Peru, silicates and carbonates 
of manganese arc not uncommonly found in the gold and silver bearing Yeius. 
In the second or alluvial class of deposits the associated minerals are chiefly 
those of ·great density and hardness, such as platinum, osmiridum, and other 
metals of the platinum group, tinstone, chromic, magnetic, and brown iron 
ores, diamond, ruby, and sapphire, zircon, topaz, garnet, &c., which represent the 
more durable original constituents of the rocks whose disintegration has furnished 
the detritus. Native lead and zinc have also been reported among such minerals, 
but their authenticity is somewhat doubtful. • • * • 

In vein mining, which is more difftcult and costly, a larger yield is ue· 
cessary, but probably 5 dwt., or about £1 in value per ton, will in most 
places represent paying quantities froAl quartz containing free gold, i. e., not 
associated with pyrites. The proportional yield and quantities of the different 
kinds of' auriferous materials treated in the colony of Victoria during the last 
three months of 1878 were :- Yield per ton. 

Alluvial sand " washdirt " 
Cement (gravel) requiring crushing 
Quartz 
Quartz tailings ... 
Pyrites and blanketing (or collected on blanket 

tables) ' ... 

Tons. oz. dwt. gr. 

173'379 I I 59·6 
5871 0 4 21'4 

z:a2·77s o 9 21 
11'139 0 I IS 

1'599 2 6 13"7 
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In the less tractable minerals, such as arsenical pyrites occurring in the lower 
portions of the veins, as much as one-and-half to three ounces may be required 
for profitable working. When associated with the ores of other metals, such as 
silver, lead and copper, the extraction of the gold is in most cases an inci· 
dental and final operatiO!l in their metallurgical treatment, and may, therefore, 
be best considered in the articles on these metals. 

GOLD IN CEYLON. 
We now proceed to reprint all that appeared on the subject of •• Gold in 

Ceylon" and connected topics, in the Observ~r of 1854:-
(From the Colombo Obstru~r, March 2, 1854.) 

To crown all, there are rumours afloat that some experienced Australian 
diggers have been prospecting not far from Colombo and have discovered a 
regular "Table" of Gold. We receive this rumour with great caution. Gold 
distributed in dust or flakes .exists in Ceylon as it does wherever there is quartz: 
but, well peopled as this country has been for ages, and thoroughly searched 
for precious stones, we scarcely think that nuggets or masses of gold could 
have escaped discovery. Nothing is impossible however, and deep digging may 
reveal what surface explorers, practical and scientific, have sought for · in vain. 

(From the 1.-olombo Obseru~r, March 9, 1854.) 

We are bound to state that all the information we have received since our 
last tends towards the probability of a discovery of gold, although it will be well 
to reserve implicit credence to the statements made until the report of the ~uper· 
intendent of Police, who is proceeding to the spot has been obtained. It appears 
that some of the men engaged in navigating the ship " Faithful " had been diggers 
in Australia. On their arrival here, six of them asked Capt. Manning for a few 
days' leave to go "prospecting,'' under the firm conviction, looking at the features 
of the country, that Cold existed. The leave was granted, and it would appear that 
the men journeyed along the Kandy road to the 32nd mile stone, then strikiag away 
to the left. It would seem that this brought them to the bed of the Maha 
Oya on the borders of the Hapitigam Korale, just within the boundary of the 
Western Province, where it joins the district of Kurunegala. Here they com­
menced at once to wash the quartzy sand by the aid of a simple wicker 
appliance known amongst the diggers as a "Tom." The immediate result, 
according to two uf the men who returned to Colombo to report was, that 
Gold dust was found in quantity not only to repay the labour of washing, 
but to justify the assertion that the discovery would make Ceylon a rich 
country. The Gold dust was brought to Colombo, and the result of various 
tests to which it was subjected at the Medical Store is a decision that it is 
pure gold. The remaining question then of course was, " Did this gold come 
originally from Australia and were the sailors hoaxing.'' The only means as 
yet available to set this question at rest has been a close examination of the 
two men who returned and we are informed that the result of such an examina­
tion has been very much in their favour. They gave the fullest and most 
candid account of all their proceedings and, appeared quite pleased at the 
idea of the Superintendent of Police accompanying them to where they had left 
their four companions at work. In a few days, therefore, Mr. MacCartney's 
report to Government will set this important question at rest, deciding that 
Ceylon is to "hasten slowly" in her career of coffee and coconut planting, 
or setting our friend;, the planters, quaking in their shoes at the prospect of 
the great though temporary dislocation of all existing relations of labour, capital 
and enterprise which must ensue as the precursors of the period when Ceylon 
shall rapidly rise to the dignity of a nation teeming with a wealthy people 
and traversed in every direction by Roads and Railways and Electric Telegraphs. 
Great revolutions are occurring in the earth, and why should not the ancient 
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Taprobane awake from the slumber of ages, proving that if she is not the 
Ophir of Solomon, she is yet the land of Gold I We believe the earth is yet young: 

We are the ancients of the earth 
And in the morning of the times. 

(From the Colombo Obseruer March I I, 18 54·) 
But probably the most striking item of intelligence from Ceylon on this 

occasion is that which announces the alleged discovery of Gold by some Sailor 
Diggers from Australia. It is greatly to be regretted that the present Mail 
should leave Ceylon with the question in :m uncertain state. The Superintendent 
of Police proceeded to the scene of the alleged discovery, about 30 miles from 
Colombo, on the evening of the 9th, and his report is anxiously expected. Our 
readers will not err, we think, in exercising a considerab1e degree of scepticism 
as t<l gold being found here in sufficient quantities to render working for it so 
remunerative as to interfere with other and established industrial pursuits. We 
wait for information, however, and say boldly ",Who's afraid." In our columns 
will be found the best accounts we could get hold of, but as usual in such 
cases there are errors of detail. Capt. Manning of the " Faithful '' corrects 
some which affect him, in the following letter :-

Barqzu " Faitlifol," Colombo Roads, Marcli 11th, 1884. 
SrRs,-Having seen a paragraph in your youmal of the 9th instant, entitle<.l 

"Gold in Ceylon," I beg to contradict that part of it which relates to my 
ship and self. The paragraph I allude to, runs thus :-" It appears that some 
of the men engaged in navigating the ship " Faithful " had been " Digger~ " 
in Australia, on their arrival in this Port six of them asked Capt. Manning 
for a few days lea,·e to go ''Prospecting" under ihe firm conviction looking 
at the features of the country_ that Gold existed. The leave was granted, &c., &c:' 

Now sir, on my arrival at this port I took all · these "Rqnners" before 
the Collector of H. M. Customs and formally discharged them. Some few 
days after seven of them returned to the ship and wished to sail in her again ; 
after being on board two days and not on the ship's Articles, some intelligence 
appears to have reached them from the shore, for on the third day four of 
them made various excuses that they wished to leave the ship, one said I want 
to get back to " Australia," a second I want to 'see a doctor, the other two 
said ' two of us is not enough to tar the rigging down and we will thank 
you to let us leave the ship." 

I, having no claim on the men, had no alternative but to let them go. 
No mention whatever was made of gold to me and it was several days after 
that I heard a rumour about the Gold. All I hope is they may 11ot find the 
old proverb come true that "it is not all gold that glitters." 

I remain yours truly, 
JOHN MANNING. 
JJfasltr, Bk. " Faztliful." 

(From the C1Jl1Jmb1J Obseruer, March 12, r8S4·) 
In our last ordinary issue we announced the all-but certainty of Gold in 

Ceylon; and have now the pleasure to state that doubt is entirely removed by 
the arrival_ of the joint report (then expected) of Mr. MacCartney the Superin­
tendent of Police, and Mr. T. Power, Assistant Government Agent, which says 
that they witnessed the digging and washing of "two pa11s IJ{ Earlli" which contained 
"very mmzy minute patlicles of Gold." · 

Their report is dated" Yattegodde, nth March (yesterday) and is unavoidably 
hurried in order to reach. Colombo in time to be forwarded by Government to 
the Secretary of State by the out-going Overland Mail. 

We may add that the Mudaliyar (Native Headman) of the District sent 
in yesterday to the Government Agent of Colombo a specimen of the Gold 
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which he also saw dug by the sailors; and that Mr. La yard will leave for 
the spot this evening. 

The locality is about 40 miles from Colombo-near Girooele on the road 
from Negombo to Kurunegala. A good carriage road runs all the way from 
Colombo to the scene of action. 

We have as yet no precise information about the proportionate quantity of 
Gold which the earth contains ; but it cannot be insignificant, seeing that the 
sailors have made the discovery, and are old Californian and Australian diggers, 
continue at the work. · 

The next report we hope will be the result of persmal inspection. 

THE DiscovERY OF GoLD IN CEYLoN. 

The above was got up yesterday with special reference to the Express which 
left at t past 5 to overtake the Overland Mail. Copies were despatched to 
all the leading London Newspapers, to subscribers to the overland Observer, 
whose papers are posted from our Office, and to our subscribers generally. The 
question as to the substance found being Gold seems entirely set at rest, all 
the Government Offtcers concerned expressing no doubt of this fact, and all 
the chemical tests applied to the specimens received giving the same result and 
~termining the Metal to be Gold. The remaining questioCJ-and one which 
we hope. soon to see settled by the report of our special Commissioner who 
left for the Diggings last night-is the percentage of auriferous matter in the 
quartzy sand. No nuggets, we believe, have as yet been found, although they may 
be discovered farther down in the earl h, or farther up towards the source of 
the Maha Oya in the mountains of the interior. If Gold dust only continues 
to be found, the question of the pursuit becoming highly remunerative will 
remain still doubtful. Many of our friends, we suspect, will fervently pray 
that this latter may be the eventual result. A contrary one would doubtless 
lead to much temporary embarrassment and distress, but it would be ultimately 
"the making" of Ceylon and its people. Nothing like gold for "developing 
the dormant resources " of a country and the dormant energies of individuals. 
While we are writing, a respectable Burgher steps into our office, and begs us 
to suggest to the unemployed young men of his class, that while Europeans 
are posting away to see for themselves, they, so much more closely bound to 
the soil, ought not to be behind. Bands of them can club together and support 
each other in dignifying the mamotie and the cradle to an elevation as great as that occu­
pied by the pen of the copyist. Should gold digging really become a permanent and 
profitable pursuit, we have little doubt that after a time it will assume what 
appears to be the normal condition of enterprise in India-Asiatic labour sup­
ported by European capital and guided by European oversight. The Tamil 
coolies from Southern India will pour in in multitudes. But in this and in 
other thi0gs they will act much like chihlren. They will lwk to Europeans 
for regular arrangements to procure shelter and supplies, they in return working 
for day wages or a definite share in the proceeds. And tht>o as in Australia, 
many will become disgusted at want of success-they will prefer the steady 
and certain receipt of the Planters' rupees. and by and by there will be a 
superab•Jndance of labour to cultivate and gather coffee. No fear that intelligent, 
enterprising and foreseeing Anglo·Saxons with some capital at their command 
will allow themselves or their investments to go to the wall. But other classes 
besides intelligent Europeans and docile natives will come upon the scene. 
Face to face with the timid Asiati~ will be brought the rough sons of labour 
of Europe and America-not the steady and the good, but the reckless pioneers 
in all that is adventurous and wild drunken, swearing, fighting sailors who will 
desert the shipping, and diggers from California and t\ustralia with &wie 
knives and life preserves (?), and Colt's revolvers. How these discordant ele­
ments can work together without coming into disastrous or fatal collision will 
form a problem requiring the most prompt and sagacious action on the part of 
Government. 
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Girooella or Girioulle is a village on the left bank of the Maha Oya on 
the road from Colombo to Kurunegala via Negombo. We lately travelled over 
this road as far .as Dalpatugedara (within 7 miles of Girooella) and can answer 
for its being in beautiful order so far. Girooella is about half way between 
Negombo and Kurunegala. being 22 miles from the former and 25 from the 
latter. The Hapitigam Korale of the Western Province which borders on the 

•. Maha Oya at the place contains a population of 12 to 14,000 inhabitants. In 
proceeding from Colombo to Girooella the traveller crosses the Kelani Ganga 
over a Bridge of Boats at the 3rd mile stone, and a little beyond the 9th mile 
finds the Resthouse of Jaela. Negombo is 10 miles further on, but the road to 
be pursued turns away to the right just before reaching the town. To Kandawelle 
at the end of the base line through Kadirane gardens is 31 miles from Negombo. 
Katookandy, with a number of Su~ar and Coconut estates, and where Mr. Nietner 
is trying Nutmegs and Cloves, is 8t miles further on. Dalpatugedara village, 
where th~ last of the European prop~rties, that of Lt. Margesson is situated, is 
3 miles further on. Then at a distance of 2 miles more is Welliheina or 
Cottadeniawa, and St beyond the road tenninates at the ferry and village of Girooella, 
where the traveller crosses the Maha Oya, a river, the natives tWUJ 

say, so impregnated with gold, that the very waters taste of it! And this 
raises some interesting antiquarian questions. It appears from some of the ancient 
Sinhalese records that m:1ny of the villages were distinguished as "gold yield­
ing," and that at one time, at least 16 gold mines were known in Ceylon. 
Query, whether geographers may not have to reconsider the decision which has 
lately and after much controversy fixed on a portion of the African Coast as 
the Ophir or Paravaim of the Scriptures, whence Solomon received his gold and 
apes and peacocks. Ceylon, with its great emporium at Mannar, may again 
become the favourite. The Phce.1iciarts are said to have traded in this gold of 
Ophir long before the time of Solomon and even of Job by whom it is men­
tioned. And many an old history sp~aks of expeditions to and 

Embassies from regions far remote, 
From India and the Golden Chersonese, 
And utmost Indian isle Taprobane. 

We observe that the local 7i1NS in a small Extra issued this morning con­
tinues to express himself sceptical as to the substance recei,•ed being actually 
gold, but on this h~ad there remains no d0ubt. Our con~mporary states that 
a quantity is under analyses by Dr. Ellery of K1.ndy. Dr. Ellery's repurt has 
reached Colombo, and we learn that' it entirely agrees with that of Mr. Antho­
nisz here. It is gold ore in connection with a supplement of iron and small 
nodules of other substances. It is curious enough that Dr. Davy in his work 
in Ceylon should have recorded the statements that both Gold and Quicksilver 
had been found native in Ceylon only to throw doubt on them. Able and keen 
as Dr. Davy was as an ob;erver, however, it must be remembered that the 
period of hi; residence and the extent of his researches were limited. We have 
received the following notes on the subject of the disccvery :-

. Colombo, 13th March, 1854· 
DEAR SrRs,-Our planting friends are, I believe, much alarmed, lest the 

discovery of Gold should cause a ~carcity of labour for estate purposes, but I 
fancy their fears are for the present groundless, if it be true that GovP.rnment, 
at the instance of the Great Obstructive, has sent a detachment of Rifles to 
prevent anything beini done till the position of each digger's hole can be ascer­
tained with trignometrical exactness; in this case we look for the commence­
ment of the diggings in the reign of Albert the Third, and our friends in the 
interior may keep their minds at ease and depend on gathering their next crop 
without loss, even should it amount to 6oo,ooo cwt.-Yours ·trufy, Y. Y. z. 

Kandy, 12th March. 
I do not know if you have got any official information about the Gold, 

but I have just heard that the Governor received intelligence last evening from 
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Mr. T. C. Power who had been sr:1t l•> enquire into the matter, that there was 
no mistake about it, and gold there was; and it now only remained to be 
ascertained as to the extent of the gold fields. 

The natives here have got hold of the report, and I expect a few days 
will see Kandy thinned. A pretty "mess" for a time we shall all be in. 

LATEST GOLD NEWS. 
We have just seen the joint report of Messrs. MacCartney and Power dated 

yesterday from Yattelgodde. 
To satisfy themselves they selected a fresh spot, dug the earth, washed it, 

and found gold. · 
The diggers then continued their operations, and out of three pans of earth 

washed a quantity of gold which Mr. Power was to carry to Kandy for the 
Governor's inspection. 

The small quantity of gold hitherto found is fairly attributed by the dig­
gers to the imperfection of their machinery. This was to be immediately remedied 
when the value of the discovery would be decided. 

We learn from another source that so confident is the leading digger of 
success, that when he gets the requisite machinery, he says he can afford to 
pay parties employed by him £2 per day wages! He says he is confident there 
is a much richer spot close to Ambepussa, which he passed on his WllY to the 
present locality. 

Mr. Caldwell, who accompanied Mr. MacCartney from Colombo, has drawn 
a map of the surrounding country from which it appears that the spot where 
the diggers are at work is just within the Seven Korales District, it being about 
50 yards from the Maha Oya where it bounds the Western Province. The 
locality it appears is within a few miles of Ambepusse. 

Hundreds of persons were flocking to the spot, so that it was deemed neces­
sary to leave a small party of Police to preserve order. 

In the ancient manuscript to which we have alluded elsewhere, gold is 
specially mentioned as found in Belligalle Kor/e. 

(From the Colombo Obseroer, March 16, 1854.) 
THE " EXAMINER'S" GOLD INTELLIGENCE. 

The Exami11cr issued an Extra last evening purporting to give the resalt 
of the personal researches of one of the Editors, but all the real information 
afforded bears a marvellous resemblance to the two grains of wheat in a 
bushel of chaff, or the needle in the bottle of hay. Considering also that the 
writer is no longer a disinterested party, having invested in the purchase of 
land for building purposes, his statements, where they lean to the sar.guine, 
must be received cum grmzo. It· is certainly very important to know that the 
diggings are cal~ed "Bradley's digg~ngs." That is a fact. But we announced 
in our regular Issue that the locahty was close to Ambepusse, and actually 
within the limits of the Kurunegalla district. Why Mr. La yard should be blamed 
for sending his Mudaliyar to ascertain what personal observation alone could 
settle, perhaps the writer can explain. The horror indicated at the sin of Sunday 
travelling is amusing enough, considering the quarter whence it comes. We 
suppose no portion of that day was occupied by our friend in prospecting or 
in concluding his bargain with the natives for their lands. Why the diggers 
should have been angry at the charge of having asked and obtained leave to 
go prospecting, we cannot well see, but we can easily im:.gine the more intelligent 
and reasoning Editor of the Examif~er mollifying the diggers and telling them 
candidly that there was nothing to be angry at. That would be the part of 
a generous man and a gentleman under the circumstances, and of course " :Wrntus 
is an honorable man." The public will be glad, howe\'er, to learn, that the 
six diggers had regular discharges from their Captains: thr~e from Capt. Manning 
of the "Faithful," and three··· from Capt. Ross of the "Martin Luther." We 
are thaakful to learn that a "Tom" il not "a 'lf/i{ker aptltan+e," u in our 
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ignorance we described it, but a sort of wooden box with a perforated iron 
bottom at the lower end. Besides this "Tom," tin pans are used to bale and 
fill with. We are told further that "the diggers are making a dam across the 
river and a bose So yards loni, and when they have thus obtained a ~:onsonant 
and regular supply of water, which' we [Eo. Ex.] expect will be by Thursday 
next-about 12 times the quantity of earth can be worked. Among the soil 
were found several small rubies, and we took out a piece of Ceylonite. 

"\Ve may 111ention that a native headman a short time ago found some 
nuggets, one of which he sold to Mr. Jayetilleke Mudaliyar of Kurunegalle (who 
told us the story), which was so soft as to require 9 worth of silver to be 
added to enable the jeweller to work it. He has been sent for. The place 
where he found it, is stated to be about S or 6 miles from that of the present 
operations. 

"P. S.-The best and shortest road is from Colombo to Ambepus~e rest­
house, 36 miles of admirable road; from thence to "Bradley's diggings" there 
is a good bridle path Jt miles; at Ambepusse resthouse, every l),eedful supply 
can be obt&ined." 

The above is the sum of the personal observations of our ExamitUr friend. 
We must be thankful for wh:tt we can get; but really we should have wished 
something more definite as to the nature of the formation in which the gold 
is found, the percentage yielded by a certain quantity of earth, the time occupied 
in digging and washing, &c. , 

All this we hope to have in good time. 
THE GoLD INTELLIGKJ:(CE OF THE " TIMES." 

Our friend of the Times has articles on the Gold Diggings embodying 
information supplied, evidently, by the Superintendent of Police and the gentleman 
who accompamed him from Colombo. These accounts agree with all that we 
have reported-Gold there undoubtedly is &nd close to the surface, but weather 
in sufficient quantities to render diggin~ remunerative remains to be proved. That 
~ the practical and commonsense vtew of the case, but the Times Editor 
finishes off in his own peculiar style and in a manner anything but flattering 
to his informants. His " P. S. " is, 

"We hne since heard that the diggings are likely to be a failure-or, 
in other words, all bosh l " 

It is quite possible that a failure, economically viewed, may be the result, 
but until prospecting up towards the mountain sources, and deep diggings and 
thorough washmgs have been tried, no one can confidently so decide. It is 
the part of wisdom, doubtless, not to be over-sanguine or over-fearful (as the 
case may be) of a large and valuable discovery of gold ; but it is surely also 
prudent to reserve finaf opinions until they can b~ founded on repeated ex­
periments and full information. Our own course will be to collect for our 
readers all possibl8 information wherever we can find it. The result cf per­
sonal observation is embodied elsewhere-we have afforded the infinitesimal in­
telligence contained in the E.:rami,ur Extra, and we now proceed to glean what 
we find of interest in the Ti,m. We quote from our contemporary as follows:-

" The fallowing are, we believe, the results Q{ the observations of parties 
who have proceeded to the spot. 

"You go as far as Ambepusse at the 37th milestone on the Kandv 
road, and then strike off to the spot round the ·back of a high well-known 
hill close to the resthouse, and follow a bridle path through a jungle for about 
3t miles, which brings you to the bank of the Maha. Oya, at a place called 
Girioella or Girrawella, at which place Dradley (the gold discoverer) and his 
two friends are living in a bough hut, constructed of the jungle bushes of the 
place, where they were found busily engaged in making a "Tom," a machine 
about the length of a common couch constructed of planks with several com· 
J>artments of ~paces, one next to the other, but each space a little lower than 
jM o~r. 1iDIUar to a tt&tr·e&H· 4t tbc lmtom it a fiat iron plate pier~d 
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Cull o( holes, which allows the smaller portions of the wuhillp to fall into a 
reservoir together with the gold : we may rrmark that all the "stuft'" is first 
pou~ded and beaten as much as possible to small fragments to separate any 
portion of gold which may be amongst its interstices. The residur is a fine 
bl~ck san<.l, in which the eold is seen in small sp:meles. This sand on 
be!ng clried is gently blown away and the g;old left, the value of tbe sand 
?~•ng according to Bradley worth four sh111ings an ounce in the state, it is 
m ?efore the useless particles are blown off. The new digeers were also pre. 
panng a dam accross the river to raise the water to a level with the top of 
their " Tom" which was to be supported two or three feet abon the eround. 
They were also constructing a hose of tarred canvass of about 100 feet long, 
to bring the water to the " Tom," the object being to obtain a continuous 
and gentle stream of water pourine on the mass of " stuff" supplied to the 
" Tom." We hear that Bradley wu complaining bitterly of the extortions of 
the natives already, his coolies asking a rupee a day-fowls were at Is. 6d.­
whilst for a few bits of plank to make his "Tom," he had to pay 15 
shillings-the beginning of the end, if gold is actually to be found in Ceylon. 

"We are told that in the vicinity of the place where Bradley and his friends 
are, the natives exhibit the utmost apathy, looking on without the slir;btest in· 
terest in their proceedings beyond what they can make out of them. They are 
now well suppli-.1 with provisions including wines, hams, ftour, beef, 1u. 
and appear determined to enjoy the real life of 11 digger. Bradley says he has 
lost three fortunes nlready, and is so perfectly persuaded of the ricllness of 
the locality that he can afford to pay {;z a day for a cooly to dig for him,· 
and with the profits set up a "Public" anti make a rapid fortune. Allowin& 
for a few little eccentricities inherent to a sailor, they all appear intelligent 
men, and appear to be fully aware of what they are about. We however suspect 
the first thunderstorm in the hills will rather astonish them. when they see the 
short work a fresh in the Maha Oya, will make of the dam they have constructed. 

"As Bradley apd his companions are for the nonce public characters, we 
must tell one or two anecdotes which are quite refreshing: . 

"One of the Mudaliyars gave the party a dinner over the river, and on their 
return the next day, the other Mudaliyar asked Bradley what time got home. 
'Got home!' said be, ' why really I don't know-for I left my watch on the 
piano.' 

"On their way over on a raft, the whole of them' ~ot upset in the 
stream, but ' happy go lucky ' they would insist on dinmg in their wet 
clothes. On their return they took to the water again, but being unable to 
find the opposite shore, they returned to the bank and lay down to sleep, wet 
as they were in the sand. It is easy to see if they indulge in such pranks as 
those that a month must end their career in such a climate as the one they 
are loc<~tcd in, where independently of the notorious uuhealthiness of the place, 
the heat is described as being almost unbearable. We understand that a day 
or two ago some six or seven other seamen of ships in the roadstead left 
Colombo for the new diggings, and some three or four have followed tooay." 

One idea which occurs to us on reading the above is, that with an excel. 
lent road to Ambepussa and a coach daily passing down, it may ultimately be 
found preferable to perform the rough washing at the diggings; and to send 
the go)d.impregnated sand here, for· the more perfect separation of the ore by 
chemical appliances. The notice of the apathy of the natives in the face of 
gold digging operatiuns must b;: rccciYed mm gra11o. It would be difficult for 
the nati\·es to please the 1'imt:s Editor. If they look on, they are apathetic; if 
they charge the market-price for their fowls, they are extortionate; and if they 
rushed to dig, we have no doubt they would get abused for their cupidity. 
Government, however, has taken care that the natives shall be deprived of all 
encouragement, at least, to dig for the enrichment <:f themselves or the country. 
From another account in the Tiflles we quote as follows:-
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"The original discoverer, William Bradley, more commonly known among 
his comrades by the gentler name of ' Bil,' is according to his own account, 
a native of Middlesex; and, has spent many years in the gold-fields of California 
and Australia, by turns ' prospecting,' and taking part in the still more lucrative 
pursuits, which invariably follow in the wake of the diggers. From Australia 
be shipped in the 'Martin Luther' for this port, and, not as the 06server has 
it, took a few days' leave, but obtained his regular discharge, owing to a differ­
ence with the captain on account of a proposal to reduce his pay from £u 
to £4 per mensem for the remainder of the voy'lge. Two or three from his 
own ship followed his example, and being struck with the similarity of this 
country to the gold districts of Australia and California, they turned into the 
fields off the Kandy road, when under Bill's guidance, with their clasp knives 
and a tin basin, they .found a few specks of Gold. 

"Inspirited by their success so far, they returned to Colombo for supplies, 
and being soon after joined by four others, who, in like manner, obtained 
their discharges from the 'Faithful,' they started on a second expedition. By 
the direction of the school-master at Weweldeniya, when enquiring about the 
large rivers of the place, they struck upon the Maha-Oya, and following its 
course upwards for a considerable distance (with the exception of one who turnt"d 
back), they at length halted at a spot about four miles from Ambepusse, on 
the further bank of the stream." 

THE "OBSERVER'S" GOLD INTELLIGENCE. 

A personal inspection of the so-called " Diggings'' has added but little to 
tb.e prev10usly established fact as to the existence of gold. It may, and probably 
w11l be found in sufficient quantity to pay when operations have fairly com­
menced; but as yet nothing of the sort has been accomplished. The seven 
sailors, who are a happy. well-conducted set of men, and are taking things easy, 
have raised and washed about 300 or 400 cubic feet of gravel and stones, from 
which they say they obtained about .an ounce at least (judging by guess) of 
gold, which they have given away to different persons-principally for Govern­
ment. On Monday morning we witnessed the washing of 16 buckets of gravel, 
do~e at the request of the Government Agent of the Western Province-, and 
wh1ch produced half a grain weight of gold; and on Tuesday morning 12 
baskets washed for ourselvt's yielded about the same quantity, but containing 
the largest specimen that has yet been seen-aboot the size of the half of a 
small pin's head flattened. We have also this morning seen an unmistakeable 
llake of gold washed from a single basin of gravel taken from the bed of the 
river. Whilst we were at the spot, the men were engaged in sewing a hose 
some 150 yards long, for the purpose of conveying water froro a temporary dam which 
the natives, at the desire of the Government Agent, were assisting them lo con­
~truct. When these should be completed, as was expected about Tuesday even· 
mg or \Vednesday mornin~, the men intended to set to work in earnest, and 
entertained the most sangume expectations of success. They said they considered 
the appearances more promising than in either California or Australia, for though 
they might nc.t find large nuggets here, the " colour of the gold " or minute 
particles were so generally diffused, that experience taught them it was the most 
profitable soil to work in. In those countries a man, they said, might dig for 
weeks without "getting the colour," but here it was always present, an<l would 
therefore give a constant yield. They had been 7 or 8 days " prospecting " 
before they selected the spot, but had found "the colour" in several other 
places, especially in the same river, both higher up and lower down. 

The locality is situated just within the first gneiss ranges of the hilly country. 
The spot they have selected is in a sudden bend of the river, where the eddy 
of Roods has thrown up a quantity of small gneiss boulders, with r<.>unded quartz, 
stones, and a quantity of quartz gravel. The bed of the river is over gneiss­
the hardest part remaining, but smoothed-the softer being worn out into deep 
chinks. The stones and gravel lying upon this they wash-especially the sand 

lying upon the "be<l roc~," and in the chinks or "pockets" which ha\•e to be 
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scraped out carefully with a "pick-axe" or knife, as being likely to contain 
the most gold. The deposit of the metal in these localities, and the effects of 
washing for it, depend upon the great specific gravity or weight of gold. From 
the agitation of the water in rivers, it sinks to the lowest point-through quartz 
gravel, etc., and lies upon the bed-rock; and when the gravel is agitated in 
the "Tom" and the receiving trough below, the gold in like manner finds its 
way to the bottom. So 11lso when the residuum sand is taken in a tin dish 
(or cradle elsewhere) th~ gold and magnetic iron ore (black sand) fall to the 
bottom and. allow the gravel to be thrown out. The yellow mica, which co· 
exists in large quantities, being very light, is among the first to he washed 
away; whilst the black iron ore being of the greatest weight, next to the gold, 
remains with it to the last. Indeed, so diff1cult is it to separate these two by 
washing in a tin dish (the proper method being to mix them with quicksilver, 
which forms an amalgam with gold), that considerable quantities of the precious 
metal were manifestly lost in the experiments we witnessed. 

The dam is not intended, as is generally supposed, to drain the bed of the 
river, but mertly ~o gain a head of water to pass along the hose and '' Tom" 
for the purpose of washing. The men say that this will not only save them 
the labour of bailing up water, but be more efficient by affording a constant 
and steady stream. When the rains flood the river, they intend to " prospect " 
the adjoining high land, their hose furnishing them with the requisite supply 
of water. 

Notwithstanding the absurd Government Proclamation, which sensible people 
will snap their fingers at, we hope all intelligent persons who have time to spare, 
.will at once proceed to the spot and .take practical lessons in gold washing, and 
then return to their several places and go "prospecting," for which they require 
only a tin dish and a mamotie. To aid young men in their search, we shall 
in our next give the most recent information regarding gold finding in other 
countries. In the meantime we may explain that the diggings may be best reached 
by parties from Colombo going 31 ~ miles on the Kandy road, when a walk through 
the paddy-fields (now, however, dry and rideable) of about 4 miles will ta•ke them 
to the spot. Persons coming from K.andy had better start on the walk from 
Ambtpusse, which is about the same distance from "Bradley's diggings." For 
the information of strangers we may mention that the site of the diggings is at a 
spot as nearly as possible equi·distant from the maritime and mountain capitals 
of the island-Colombo at.d Kandy; being within an easy distance of the 
splendid road formed by Sir Edward Barnes, which laid the foundation of the 
coffee cultivation :.nd commercial prosperity of the island, and on which continues 
to run daily the first line of mail coaches started in India. Just half way 
on this road, close to the 36th mile-stone, and little more than 3 miles from 
the diggings, is the excellent resthousc of Ambepusse, where supplies of 
every kind can be obtained. Exposure, however, should be avoided, for this 
beautiful valley of Ambepussa has the reputation of being one of the dead­
liest spots in Ceylon. The fertility of an existing plnntilin garden has been 
attributed to the fact that a whole company of British soldiers perished here 
from fever. But so it used to be in most parts of the interior until the 
climate was understood a10d proper precautions observed. \Ve append a copy 
of the chemical analysis of one of the first portions of stuff sent to Government:-

DR. ELLERY'S ANALYSIS. 

The specimen taken for examination weighing 7t grains, consisted of some 
small pieces of yellowish quartz, a black powder resembling coarse emery, 
alild several small scales of "- yellow metall ic-looking substance. The applica· 
tion of a magnet separated about ~ of the black powder which consisted 
of magnetic iron ore. One-half of the residue 1vas acted upon by boiling nitric 
acid without effect; the addition of muriatic acid dissolve<! the metal, yielding 
a golden yellow solution. This, on the add ition of the subjoined tests afforded 
the following results:-

No. I.-Chloride of tin, gave a copious, deep purple precipitate_ 
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No. :z.-Solution of sulphate of iron, a dark brown looking precipitate oC 
metallic gold. 

No. J.-A very weak solution of tincture of opium, gne a briiht yellow 
transparent fluid. 

I am of opinion from the appearance of the specimen, and from the result 
of the chemical examination, that it certainly contain-ed iPld. 

w. EI.:t.li:llY. 
Kandy, March 9th, 1854· 

P.S.-Tbe Govermnent Agent returned to Colombo this morning, and 
says that the progress of the dam continues slow and is sufficiently doubtful. 

THE MAliA 0YA. 
The Times Editor, writing of the river in which the gold is found, states:­

" The Maha Oya is a rocky river throughout its course, and is subject to 
vast floods in the rainy season. We have crossed it in many places from 
Maturata to Allowe Ferry, and it has borne the same character throughout." 
This is the perpetuation of an error which is natural enough when men go 
by sounds without consulting maps. The same mistake was, made by Cassie 
Chitty in his Gastttur. There are probably twenty streams in Ceylo11 called 
Maba Oya (the great stream), but the river in which our brother laved his 
weary feet in the valley of Maturata, in ord~r to reach Allowe Ferry would 
have to perform a feat unprecedente<l in the mzlural history of Hydraulics, 
viz., to cross over or under a larger stream, and to ascend and cross one of 
the most considerable mountain ranges of Ceylon. The Maha Oya of the 
Maturata or Hewabette Valley is a mere tributary of the Mahaweliganga, into 
which it discharges its waters after a short course, and they are thus disembogued 
on the very opposite side of the island to that on which is situated the embochure 
of the golden Maha Oya. This latter rises in the district of Dolosbage, close 
to tbe Sentry Box on Raxawa, and falls into the sea about 4 miles north of 
Negombo, or 26 from Colombo. 

Tbe main branch crosses the Kandy road near Utuvankande and Fort 
King, and tributaries cross the road near Kegalle and at Ambepussa. Close 
to the main source at Dolosbage is a group of coffee estates, including Alia­
galla, Barnagalla, Paragallahettia, Madulhena, Nartakande, Raxawa, Windsor 
Forest, Diahetna, Penylan, Gannetenne, &c. 

Important tributaries to this river rise near Gampola and drain the val­
ley of Kadugannawa. Amongst the estates which border those tributaries arc 
Judge Starke's, Mount Prospect, Hunugalla Kande, Kekunagolla, Wakatenne, 
Gadadessa, Kottagalla, Guava Hill, Ambalava, &c. 

As the river approaches the sea, we have already shewn that it passes 
through a group of coconut estates. It will be curious if this river should 
be found to connect by a golden link the two great natural products of Ceylon:­
the coconut which loves the breezes of the ocean and skirts the coasts, with 
the coffee shrub which flourishes in the keener air of the mountain zone. 

ANTI·GOLD PROCLAMATION, 
The following Proclamation is, we believe, not a hoax, although it is a 

new proof of the small amount of wisdom with which the world is governed. 
In this climate we could fancy every possible inducement being held out to 
parties inclined to go prospecting until nuggets or quantities of gold deci­
dedly remunerative had been found. But Government has done its little best 
to impede the discovery, and we greatly question whether Her Majesty will 
:tt all thank those who have resorted to so curious a mode of asserting her rights:-

NOTICE. 
Whereas it has been reported to GoYernment that a small quantity of gold 

bas lately been found near the Maha Oya, on the borders of the Western 
and North-Western Province11, and whereas it is expedient that the rights of 
the Crown to any such gold be asserted and protected, au bject to such reeu­
lations as may be hereafter madt. and provided. 
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Notice is hereby given to all whom it may concern, that the Superin· 
tendent of Police ha5 received instructions not to allow any persons to dig 
or excavate, or to carry on any mining operations under whatsoever name or 
pretext, with the exception of the seven mdividuals already so engaged with 
the cognizance of Government, and of any others that may hereafter be specially 
licensed for that purpose. 

By His Excellency's command, 
Colonial Secretary's Ollice, C. J. MAcCARTHY, 

Colombo, 14th March 1854· Colonial Secretary. 
We have good reason to believe that the object of the Government in 

is&uing this Proclamation was not to discourage enterprise, but to prevent 
confusion and disorder. Nevertheless, we think it ill-judged and prematu•e. 
At first sight the planters may be inclined to view it as framed in their .--

1 

interest, but it bears another aspect. The issue of a formal and solemn \ 
Proclamation by the Government will be by the natives regarded as an "en· ' 
dorsation" by Government of the rumours that a really valuable discovery 
has been made, and m~y increase the prevailing exitement and the desire to 
quit steady employment. Government cannot possibly have meant to interfere 
with the search for precious stones or the operation of digging for plumbago, 
and yet the Proclamtion seems to prohibit both these pursuits. 

ANCIENT AND MoDERN NoTICES OF GoLD IN CEYLON. 
We alluded in our last to the mention of gold-yielding villages and gold 

miues in some of the old native records. Further information on this head 
is embodied in the following Supplement which Mr. Skeen has attached to 
the Ceylon .Almanac:-

GOLD AND PEARLS. 
· In connection with the discovery of gold in Ceylon, and the alleged exi~tence 

of a Pearl Bank off Mount Lavinia, the following information may perhaps be 
of interest :-

Gold is found only in the native or metallic state, but is ~:enerally more 
or less allQyed with silver, in proportions varying from a fractiOn to 72 per 
cent. When pure, its specific gravity is 19'25· 

It is found sometimes in brilliant crystallized grains, but more generally 
in small irregular lumps er grains in veins of quarta or calcspar. It is also 
obtained from beds of micaceous specular iron, in the form of spangles; in 
decomposing blende, and amongst iron pyrites. It is, however, far more abundant 
in the sand of rivers, and in the alluvial deposits of loose gravel, sand and 
mud, which in many regions are spread over all other strata. 

In the East, Borneo, Sumatra, and many other islands of the Indian 
Archipelago, as well as Cochin China and Siam, are known to possess pro­
ductive gold mines. Of the productiveness of the Ceylon gold washings little 
can as yet be stated; but it ha5 long been known to the natives that gold 
was procurable; and by the kindness of L. de Soyza, Esq. , Mudaliyar in the 
translator's de part111ent of the Colonial Secretary's Office, the subjoined extracts 
from two ancient Sinhalese works on the geography and products of the Island 
are made public. 

From these works, entitled Kadayimpottn, it appears that formerly the 
whole Island was divided into three great Provinces, called Maya Rata, • 
Pihiti Rata,t and Ruhunu Ratat. These were sub-divided, Maya Rata 

" ~lal'a R.tu, bOunded ~n the no1·th by •he Detlaru 0.1a; on the east by the 
Mahaweligauga and the mountains; on the south by the Knluganga; and on the 
west by the sea. 

t Pihiti Ram, bounded on the weet, uortb, and east l.Jy the sea ; on the south 
by the Mahweligauga and Dedurn Oy•\ m•t>re ; it was also aometimes,JCalje~ ~ 

. RAta, as the ancient Capitals were situated in it. ·''- . : ~..., .... '· 
t Ruhunu Rata} bounded on the west and north by t~~~a.lu\'lveligaugu. . ·11ml ', 

Kaluganga (or Katutara) rivers; and on f·he eaat aud y~· 111· (]118 ·888; The::_ •. ' 
JDillutainou portion of 1t waJ r.alltd :Dbla71a Rata. , •• · , •. , ,, :·; ·, · , ••. 

j : , } ~ [ I 
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into ·2s; Pihiti Rata into l•h and Ruhunu Rata into 14 Ratas, or smaller 
Provinces. 

In d~scribing the various Ratas in the Province of Maya Rata, one 
writer mentions, among others-Siduruwmza, of which he says, "This country 
is so called from the number of streamlets, lakes, and rivers which 
abound in it. There are lands in it sufficient for the maintenance of the 
four constituent parts of an army. There arc also in it rice villages, gem 
villages," &c. &c. The Buddhist Temple Lankatilleka Vihare is situated iu 
this district. 

From the same author the following notices are extracted :-
Kururata (Aiutkuru Korle ?). A pearl bank is spoken of about 6 miles 

from the Coast. 
Pclutigallc (Pittigal Korle Y). In this division there is a mine of ptecious 

·stones called Swdeya, also a Sea-port called Mahadampe. 
Belltg<d/e (l.lelligal Korle ?) Gold, precious stones and pearls are found here. 
Dro1amerata (situated between two oyas, or rivers, in the Kurunegalle Dis­

trict). Silver is here found in a cave. 
ll{eruaru and Mahaueliga11ga. Several mines of precious stones. 
The second author, writillg in a more summary manner, declares that 

there were known to exist in Ceylon, at the time he wrote "64 silver and 
16 gold mines, one thousand (i. e., a very great number) of Pearl banks, and 
100 mines of precious stones." 

We have applied to one of the best native authorities as to the possibility 
of identifying the Belligal alluded to by comparison with present names and 
divisions, but with meagre success. Our informant states:-

" I am sorry to say that the M.S, in my possessiotl does not give any 
such satisfactory information about Belligal Korale as will enable us to identify 
the localities alluded to. 

"The only items of information contained in the work are a fanciful and 
absurd derivation of the word Rtlligal/e, from the circumstance that gold (pearl 
and coral arc also mentioned!) a-s found there, the so-called limits of the dis· 
trict . (being four stone pillars on which are engraved the figures of a shield), 
and the circumstance of a. village of the name of Maldmiya being there, in 
which is a Buddhist temple of the same name built by King Sirisangabo. This 
last fact I think will lead us to the discovery of the ·ancient Btlligallc. Jl.lal­
dmiya is a well-known name. I know a Buddhist priest of the name of Maldmiya, 
who lost a large number of books during the last rebellion in the Kurunegalle 
district. I belie\·c the village is either in the Four or Seven Korles. I have 
no means of ascertaining it for you now, but any Kandyan of these parts will, 
I believe, tell you at once. 

"The copy of Kadayim Potta in my possession is a very imperfect one 
I have already discovered a palpable mistake as to the number of smaller 
provinces into which Pihiti and Ruhunu Ratas are divided in the inform­
ation I gave to Mr. Skeen. I am endeavouring to get a more correct copy. 
Should I glean any more information on the subject that may be interest· 
ing, I shall communicate it to you with great pleasure; but I fear, however, 
any information we may get from these sources will be more curious than 
practical or useful." · 

Soon after r!!ceiving this note, a gentleman from Kurunegalle entered our 
office, and in answer to our enquiries, stated that the Village Maldeniya was 
in the Seven Korles and not far from Kurunegalle. The Belligal Korle, how· 
ever, lies in the adjacent district of Four Korles. He promised to make further 
enquiry and to favour us with the result. 

Subsequently our correspondent wrote as follows:-
" Belligal Korle is one of the Four Korles composing the district called 

Four Korles." 
" I am not prepared to say whether the limits of the ancient Bdligala 

accord with those of the present llelligal Korle. It is 10mctimet called io 
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the M. ~. 1 Belligal Rajjtlyn' or 1 Kingdom of Belligala.' It is therefore 
probable that it was one of those small principalities into which Ceylon was 
di•-ided in· ancient times, and was more extensive than the modern Beligal 
Korale. Perhaps it included part of the Se\'en Korales as /lft11dmi;·<l, (which 
I bdinJc, situated in the Kurunegala district) is mentioned as one of its 
villages. 

"If the information given in the lt.ad<l)'llll i'<Jll<l can l>c relied upon, it 
is more likely that gold may be found in Sidiii"IIW<liU, which is said to ha,·c 
contained sroerol gold mines-Sid,.m-.wue is supposed to be the modern dis­
trict of :Yalmmoara and Udumnvara. The temple I...tmkatik~·a is situated there.'' 

On turning to Tumour's Translation of the !\[ahawanso, we find gold 
mentioned in connection with the name of the celebratecl Sinhalese monarch, 
Dutugemunu, who tlourished B. c. 158, ami who planned the great Ruwanweli 
[Ru-.vamt~dk,-Gold Plain,] Dagoba or Thupo at Anuradhapura. The peopic 
were suffering from the recent war, and compulsory labour" was a bad res\lrt, 
so he took to meditation; and "the tutelar deity who guarded the canopy of 
dominion" and the "V<!WOS" took the matter in hand and supplied the materials 
miraculously. We are told that:-

"In a village nam~d Acharawattigomo, situated three yojanas to the north· 
east of the cap1tal, on a space of ground sixteen karissn in extent, golden 
sprouts of variou~ descriptions SP.rung up, in height one span, (with a root) 
one inch under ground. The Villagers discovering this gro•md covered with 
gold, taking a cupful of this gold and repairing to the King, reported (the 
circumstance.) 

"At the distance of seven yojanas, in the south-cast direction from the capital, 
on the bank of the river (Mahaweliganga) in the Tambapitto division, a brazen 
metal rose to the surface. The villagers taking a cupful of these brazen sprouts 
and repairing to the Raja, reported the circum~tances. 

"In the south-east direction the capital, at the village Sumanawappi, dis­
tant four yojanas, a quantity of gems rose to the surface: among which there 
were intermingled the cinnamon stone and sapphire. The villagers taking the 
same in a cup. and repairing to the Raja, reported the circumstance. 

"Eight yojanas to the southward of the town, in a cave called Ambalat-
tikolo, silver was produced." . 

Under this disguise of fable the historical student will be at no loss to 
discover the germ of a fact. Either the discovery, at this particular period, 
of native gold, or its renewed application to the purposes of architectural 
adornment, gold coins were current in ancient days and the metal itself must 
have abounded in Ceylon, if we may judge from a description of the city of 
Anuradhapura in its glory, as quoted by Forbes from a nati,•e record:-

"The magnificient city of Anuradhapura is refulgent from the numerous 
temples and palaces, whose golden pinnacles glitter in the sky. The sides 
of Its streets are strewed with black sand, and the midule is sprinkled with 
white sand; they are spanned by arches l>earing flags of gold and silver; 
on either side are vessels of the same precious metals, containing flowers; 
and in niches are statues holding lamps of great value." Sir John Mande­
ville, who wrote in the Fourteenth Century, stated in regard to Ceylon, 
amongst other great man·els, that "There dwellen &ode folk and reasonable, 
and manye Cristeo men amongest hem, (/tat bm so nc!u, that thci Toylt• ,,,t 
10/tnt f, done u•ith their godes." Perhaps this may have to be recorded of 
"reasonable folk" in Ceylon yet.· Cordiner, whose work was published at 
the beginning of this century, state!;:-

"Crystallized pyrites, which contain a little copper, is manufactured 
into l>uttons. Quicksilver has been discovered in small quantities. The Can­
dian territories are said to contain gold, but the working of the mines, or 
gathering of the dust, is prohibited by the prudent policy of the King." 

Percival, who wrote about the same peri•d, mentioned the discovery by 
Colonel Robertson of a quicksih·er mine P.t Cott~ which had been previoualy 

4 
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worlul by the Dutch, but which fact they had concealed from the British. 
Bennett gives the following statements and opinion:-

" In Ptolemy's account of the island, plumbago is included with iron and 
copper as indigenous; and in the year 1681 Knox mentions· the former as a 
native mineral; it is further record~d, that in 1755, a Cornish gentleman, of 
the name of Thomas discovered the presence of tin ore in the island, and, sub· 
scquently, found as fine a specimen of it as he had ever seen in his native 
country, that Mr. Ive (the author) had also found there veins of black crystal 
intermixed with spar and iron, and black lead and copper ores." 

To these statements, Dr. Davy thus opposes his opinion in rather an un· 
qnalificd manner. "Wherever I have been amongst the mountains, I have sought 
more particularly for tin and copper, but in vain, having never observed the 
least traces of either, or of lead, It has been asserted in SQme publicatious 
that gold and mercury occur native in Ceylon. The result of the inquiries I 
have made, satisfy me the assertion is unfounded, and that neither metal in 
any state has yet been met with in the island." 

Now, as Dr. Davy was altogether not more than three years and a half. 
at Ceylon, (during nearly one-half of which period the Kandyans were in re­
bellion, and he himself physician to the force~), one would suppose that, even 
with his known ardour and scientific acquirements, an arE:a of 24,000 square 
miles was rather too large for so minute an investigation of its geology, as 
would warrant the doctor's assumption that the statements of his predecessors 
(in authorship upon Ceylon) are groundless; and should further investigation 
and consequent development of its mineralogical resour~es nullify Dr. llavy's 
opinion altogether by the production of gold, silver, lead, tin, copper, and mer­
cury, how deservedly will the tables have been turned. 

The late Mr. Reckerman, Fiscal of Colombo, informed me that coal had 
been discovered in the island by the Dutch; but from there being such an 
abundance of wood and charcoal, the only fuel used by the native cooks, no 
notice whatever was taken of the discovery. That 111ineral is now become an 
object of such great and general importance, as to be worthy of the most par­
ticular research for the purpose of supplying fuel to steam . v~ssel;, touch­
ing at Ceylon, on their Yoyages to and from the colony that di>covrry has 
ever produced. 

It 1s therefore to be anticipated, that malgre prejudiced opinions to the con­
trary, mineralogists may yet be induced to tum their attention to the devolop­
ment of the geology of this magnificent country; for there can be little doubt 
that it will increase .the present number of its known mineral productions, if 
it do not include both gold and silver. 

Dr. Gardener's opinion in 1847 was as follow:-
" 'With regard to the existence of metallic veins in the mountains of Cey­

lon, almost nothin~ is known. Traces of tin have lately been said to have been 
met with; and it IS not at all unlikely that it may hereafter be met with in 
greater abundance, as it is principally in the metamorphic rocks that metallic 
veins are found to exist ; and mostly in mountainous countries for their immediate 
neighbourhood. As their existence, however, cannot be yredicted, further know­
ledge concerning them will only be obtained by actua examination of those 
parts of the island most likely to possess them." 

In 1849 Dr. Gygax reported professionally on the district of Saffragam, 
stating that he had discovered ores of tin, nickel, cobalt, iron, with anthracite, 
and we believe expressing his conviction that gold would be found, but we 
are not able at th1s moment to refer to his report. 

REPORT OF DR. GYGAX ON THE GEOLOGY OF SAFFRAGAM. 

(From the Vo/()mbo Obsfn.i", March 20th, 1854.) 
'Ve have now had an opportunity of perusing the reports made to Lord 

fonington's Government by Dr. Rudolph Gygax, who was employed in 1847-8 
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as Colonial Geologist, and seat to ~ specially on the district ol Saft'ragam 
in the southern put of the island. where gems ha\·e always abounded, and 
where the gnatest mineral wealth was always thought to exist. This district 
includes and lies around the base of Adam's Peak, and its chief town is named 
Ratnapura, " the City of Rubies." Much to our disappointment we find that 
Dr. Gygax says not one word of geld, he does not seem even to ha\"e recognized 
the possibility of its existence, not a word about silver, copper or tin in these 
reports. There is however a great deal about iron which, after all, if India 
and Ceylon are to be traversed by railways, may be of more importance tl:an 
the more precious metal. In consequence of the large demand, iron has risen 
so high in England, and the ex~nse of freight bas also increased so greltly 
that the East India Railway Companies are offering e,·ery possible encournl!e· 
ment to the manufacture of iron in the country. Accordingly, the Iron Works 
of India have taken a new start, and it is not imP.?Uible th't Ceylon may yet be 
en~ in turning out masses of the gnat civ1lizer. It seems a dangerous 
thing to dogmatize. We have always thought it safe to follow 11r. lla,·y 
(brother of the celebrated Philosopher) in the assertion that no gold exist. ,J in 
Ceylon, and that iron was to be found only in de~ached masses. Dut here 
come a number of men who know nothing of geolCIIT, and they soon afford 
a practical proof of the existence uf gold. Then agam, if Dr. Gygax is to be 
relied on, there is a bed of iron ore in Saffragam, 20 miles in extent, which 
might be made to yield " millions of tons." Cheap labour would be wanted 
to cuavert the surrounding forests into charcoal, for strange to say neither is 
there in the reports before us one word a~ut anthracite, although Dr. Gygax 
is said to have discovered it, lind although specimens of it collected by him 
are deposited in the Museum of the local Branch of the Asiatic Society. In 
these reports although we lind nothing said of the more valuable metals, yt'! 
Dr. Gygax mentions the existence of a "Mica coloured like burnished ro1>· 
per". to be found nowhere else, but in that part of the island, and indicating, he 
thinks rich doposits of precious stones. This reminds us of a discovery made 
by a gentleman who unfortunately left for Galle this morning to proceed to 
India. Mr. Robert Craig, while tracing a road in Saffragam, discove-red 
masses which he believed to contain gold in connection with what ap~ared 
to be copper, not green but with the usnal copper colour. The beanngs of 
the spot are said to have been fixed, and it was covered up for further 
examination. A specimen of the substance said to contain gold when first 
examined by Dr. Lamprey was pronounced to contain nothing more valu· 
able than arsenic. A further examination, however, with reference to the 
recent gold discoveries, is said to have led to the dttection of gold in Mr. 
Craig's specimen. We s~ak from verbal information, and of course under 
correction. Perhaps Dr. Lamprey will favour the public with the result of 
his observations. If ~ld should have been found in the specimens, it seems 
11 pity that Mr. Cra1g should have been allowed to depart without being 
asked to point out the locality for further research. Although tin ore is not 
mentioned by Dr. Gygax in his reports to Government, yet he includes it in 
a list of minerals found by himself, and indicates Saffragam as the locality, 
in a paper printed in the transactions of the local Asiatic Society in 184l!. 
This, and the facts quoted by Bennett, go to shew that tin really exists in 
Ceylon, and may yet be found in quantity. The search for gold, even if com· 
paratively unsuccessful, may reveal the presence of metals which exist in the 
same geological formations, viz., tin, cop~r and lead. On every account it 
seems well that the country should be thoroughly explored. The researches of 
l>r. (;ygax were cut short by motives of finance, and he was subsequently 
forced to seek his fortune in Australia. Thither also proceeded our old friend 
Major Baddely of the Engineers, who wrote much on the Geolou of Canada 
and Ceylon. He had found gold in the former co11ntry in formations exactly 
similiar to some which he saw in Ceylon. We must refer to his letters in 
our columns to see if he did not actually assert that gold would be found in 

o;g,llzed by Google 



GOLD IN OEYLON. 

Ceylon. Such is our present impression. Dr. Gygax, a· Swiss by birth and 
a man who had travelled much, was well qualified for the task he under· 
took, in every way, except by an idiomatic knowledge of the English language. 
Some passages in his report are very amusing, but they are easily enough 
understood, even where he uses the initials S. 0, to indicate a point of the 
compass. We read South East-his mother German leading the geologist to 
give the initial letter of Osl. We can even fully understand and sympathize 

· with his feelings when he descants on the folly and apathy of the natives of 
Saffragam in wasting nine shillings' worth of labour and charcoal to produce 
two shillings' worth of iron ; their process being primitive and barbarous to 
such an extent, that even the experience of a thousand years had not "leached " 
them to use iron tools. He writes:-

"I must b~g leave to accept my apologies for having entered on a field 
which does not properly belong to my researches, but it is a pitiful sight to 
see the poor helpless people with all the riches of nature around them," [but 
turning tho!:e riches to no profitable account]. We have supplied the ellipsis, 
and we hope the day may com~ when the "pitiful sight" will give way to 
a scene of well-dire<:ted and profitable industry; when the echoes of the Peak 
should resound to the snortings of the Iron horse careering over sleepers, made 
from the iron which extends in rich abundance from Balangoda far down 
into the wilds of Dintenne. 

Dr. Gygax, in the first of his three reports, begins with the beginning 
and describes the isolated elevation on which Colombo stands, conspicuous over 
the flat country and paddy-fields which stretch away around it. This 
elevation has on its surface from 20 to 40 feet of cabook or laterite (so useful 
as a subolitute for bricks, and as the basis of a rich soil). Below the cabook 
appears a mass of hornblepde rock, with masses and dyku of yellow granite. 
Differing from Gardner and others, who consider cabook as a mere result of 
decomposing gneiss, Dr. Gygax looked on it as an "ancient alluvial deposit, 
raised and changed in its physical characters by the rising up of the yellow 
granite." The " homblcnde rock," he continues, "is in some places rich in 
minerals, as common quarlz, rock -crystal, amethyste, fluorspar. calcspar, apatite, 
feldspar, garnet, prehnite, cbiastolith, iron pyrites, magnetic iron pyrite, molytb. 
dena, &c. The yellow granite contains about the same minerals, but singularly 
changed in their colour and crystallization." Much the same characteristics were 
found as far up as Awissawella, where iron vre occurs in detached masses or 
embedded in the yellow granite, but increasing towards Ratnapura. Dr Gygax, 
as a general rule, would pay little attention to minerals ·found in the yellow 
granite, which he considers "an analagon of basalt," representing in the plu· 
tonic formations of Ceylon what basalt is in volcanic formations. Near 
Balangoda Dr. Gygax first fell in with rose quartz, but curiously enough it 
suggested no idea to his mind of the presence of gold. " The road," he says, 
"goes over a red decomposed granite with large quantities of quartz. Some 
large pieces of quartz on the ·road are beautifully rose-coloured. Some pieces 
have been brought down to Colombo, cut and sold by the Moormen as ring· 
stones. Large plates of it could perhaps be obtained, and might be turned to 
some use as small tables." He is of opiaion that the red granite, where it 
occurs, receiyes its colour from "small strata filled up with maAganese and 
peroxide of iron." 

Describing the great variety of minerals found in a stratum of grey gran· 
ite, he thus notices iron pyrites: "in oblong llat knells along the stratitic .. tion 
of the rock, a few crystallized in very complicated forms; pale nearly sih-cr· 
white, different from that of the dolomite, which renders an analysis of both 
desirable." In this same formation Dr. Gygax saw "an innumerable quantity 
of rubies of a fine rose colour, but all splitted and falling to powder." lie 
is of opinion, however, that lower down in the rock, rich and profitable ruby 
mines might be found, like that mentioned by Sir A, Burnes as existing near 
Khondu%. lie has never, he says, set any value on the secondary deposits of 
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precious stones in the plain,, most of which seem now to be nearly exhausted. 
But who is to mine the bill deposits? Near Pettigalakanda be was struck 
by the resemblance of the formations to others of undoubted volcanic origin. 
He wrote :-" All these rocks appear together in a great confusion, so much, 
that I cannot but compare it to the part of a crater. Huge masses of rocks 
are seen hanging over others like cooled lava. Having seen the volcanoes 
of the Awres, I find a strange similarity of this spot to one of the semicraters 
round the tracbytic ridge of Setecidades Island, St. Miguel." 

The strata here are "rich in chromite of iron and a fine emerald green 
mineral, which, I believe, to be protoxide of chrom~." This substance might, he 
thinks, be collected by the natives, and, with the aid of cheap nitre from 
Bengal, chromic colours, he conceives, could be manufactured in Ceylon. 

Dr. Gygax notices that on soil, apparently barren from the existence of 
masses of lava-like iron stone, the forest trees are rich in valuable gums, dyes, 
and oils. Dr. Gygax enters at large into the native process of smelting, and 
into the question of improved modes and the prospects of their paying, but our 
time and space being limited, we must pa,s over all this at pre;;ent, and ~tive 
the curious paragraph with which the report concludes. 

"The slakes from the furnace are not without value, they contain a. large 
quantity of chrome and manganese. 

"A most singular fact is that in the jungle the slake does not decom· 
pose after many hundred years, and near th~ hou,es in about 2 years. I am 
at a lo>~ for an explication, perhap> the influence of animal matter. It is 
sai4 that the deco•upose slakes affvrJ the best manure for radJy fields. 
This would give a chance to sell the slakes for the sake o chrome or 
manure, if some means could be found out to decompose it cheap and in a 
short time." 

The reports, it will be seen, throw no direct light on the gold question, 
but at this moment all that refers to the geology and mineralogy of the island 
is of value, and will be eagerly looked into until the Gold Cluestion is set at 
rest. Dr. Mac Vicar, in his paper recently reprinted by m, mentions that the 
substa!lce of Dr. Gygax's researches was embodied in an article contributed to 

·the transactions of the local Asiatic Society for 1!48. We have looked into 
the article which consists of lists of minerals, 37 found by Dr. Gygax binHelf; 
9 presented by friends; and 27 obtained from native dealers; w1th a meagre 
preface containin~ a promise, which appears never to have been fulfilled, of 
giving a tlescripllon of each mineral. The list of minerals now actually in the 
Museum of the Asiatic Society, chiefly the result of Dr. Gygax's researches, is 
thus afforded in the mo>t lately published transactions:-

''The minerals and geological specimens collected by Dr. Gygax in the, 
Saffragam District, forming a large and valuable collection. Prumted pri1uipall)! 
by Govemmmt. 

In this general collection, there are about 100 specimens of Rock Crystal, 
Hyalithe, Amethyste, Quartz, Zircon, Tourmaline, Disthene, Beryl, Epidote 
Hornblende, Mica, Garnet, . Spinel, Corundum, Chrysoberyl, Topaz, Apatita, 
Feldspar, Binnerite, Wolfram, Rutil, Pyrochlor, Ilmenite, Titan ore, Arsenite 
of Nickel, Hematite, Arsenite of Kobalt, Tin ore, Chromate of iron, Chrom ochre, 
Molybdena, Iron pyrites, Iron glance, Magnetic iron ore. Iron ocher, Bog irun 
ore, Anthracite; with about as many geologic:tl or rock specimens from the 
same district. 

A collection of specimens illustrative of the geology of Nuwara Eliya, 
From Dr. Kd,:~arl. 

Other specimens of rocks and minerals frum other puts of Ceylon; in-
cluding a specimens of Ceylonite, Frum Lieut. JlmderSIJII, G. R. R. 

Specimen of iron-ore, from the Matura. district. 
Specimen of iron found at Galle in digging a well. Fr()111 J.lr. G. GvU11•'71Xtrdme, 
Some iron pyrites Frum C. Whitehouse, Esq. 
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Specimens of Fossils. Dr. Kela:ut says : "The Limestone in which the 
Ceylon fossils are imbedded, is of . a very compact and pure form. In one 
hand specimen we observed a fossil phalange about an inch in length. appa­
rently of n Iarf;e Saurian reptile. This unique specimen is now in the Museum 
of the Asiatic Society of Ceylon." Dr. Kelanrt's Zoology of Ceylon, p. x. 

Looking at the frequency with which, to the confusion of Geological 
theories, gold bas been found in porphoritic rocks, it is interesting to know 
that rocks, of this description, were noticed by Dr. Gygax near B:1langoda. 

THE GoLD QL'ESriON. 
[For the Government License to diggers, see page 3 of this pamphlet.] 
The price fixed for a License would not perhaps be too high, if only 

nugg~ts of gold, or dust in quantity bad been found. But the application 
of Mrs. Glass's rille in cookery is obviou~ : " Fint catch your hare. 11 Government 
ought to have been satisfied that a source of revenue existed before they attempted 
to derive revenue from it. We are bound, however, to concede that the pre· 
servation of peace and order were objects in view in the issue of Proclamations 
which are doubtless repressive in their tendency. It will be observed, that 
althou~::h in the sale of Crown Lands, the rights of the Crown to n1ineral deposits 
were especially reserved. There is at present no prohibition to private parties 
to search and mine their private lands. If in searchinJ the quartz beds which, 
in planting coffee, cultivators so rehgiously avoided, r~ch deposits should be 
found, of course the finders will at once inform Government I The prejudice 
against quartz in planting operations may go far to answer the question. "Why, 
if nuggets exist, were they not discovered in all the digging connected with 300 
estates of 60,000 to 70,000 acres, spread over ranges of hills and stream ? 11 Of 
course " prospecting 11 is now going on everywhere, and we think the bed and 
sources of the Kelaniganga about Yatiyantota and Ambagamuwa ought not to 
be neglected. We recollect being much struck with masses of beautiful red 
quartz on one of Mr. Anstruther's estates which we saw in 1849. And it appears 
from the valuable eKtracts from Earp's little work which we this day afford, 
that that gold is generally found in quartz at the foot of the lowtr mnges of 
hill.t, such as those of Kadugannawa, Dolosbage, Ambagamuwa, &c. Our friend of 
the "Examiner 11 dwells much on slate formations, but we have none of these in 
Ceylon. Gold is found in slate formations, but much more frequently and 
much more plentifully in quartz. Amongst the circumstances which are now 
revived is the fact that a French cook who was with Major BlackaU in Ceylon, 
used to search for gold in the bed of the Mahaweliganga. He is said to have 
gathered particles of the metal to the value of £2, but with a result which it 
is but too probable may attend the present more extensive researches-the quantity 
of gold found did not pay the labour expended on its collection. The well­
known bill near Kandy called Rangalla signifies " the gold mountain," and 
we are told that the name of a coffee estate in the neighbourhood signifies 
"the gold mine." Dr. Kelaart, in his recent work on the Fauna of Ceylon, 
has the following passage:-

"Iron pyrites, mangnetic and hematitic ores of iron are abundant in the 
district. Long before Europeans visited Nuwara Eliya, the natives used to come 
up to smell iron from the ferriferous rocks found here. Gold is also said to 
have been discovered here." 

Our brother of the "Times" bowe\'er states, in reference to a specimen of 
red quartz forwarded )to him from the mountain sanatarium, that it contains yellow 
mica but no gold. The gold must be look·~cl for lower down. To bring together 
all the inform:1tion possible bearing on the subject, we reprint below some 
passages from Pridham's compilation and a11 extract from the late paper by 
Dr. MacVicar. 

(From Pridlta111's Compilatiou.) 
"From the nature of the rocks other metals might have been expected 

in Ceylon, says a learned o€eologist, who mentions hat he has sought in vain 
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amoug the mountains for tin, copper, and lead. All three, however, are rc. 
ported to exist by persons who have themselves discovered them, and quick­
sih·cr and plumbago (kalu miniran, Si11glt.) which of late yean has been 
lar~ely exported to England, may be added to the list. Gold and mercury, 
wh1ch arc said to occur nati\·e in Ceylon, according to this writer are rarely 
found. but small lumps of th~ former have been at times met with. • l>id 
any,' he continues, 'of the common_, and what is more, of the precious metals 
occur in Ceylon, it would have been known long ago; for the nati\·es arc 
inquisitive nnd curious, and being in the habit of searching for gems, ami 
collecting everything that glitters, or that is in the least likely to sell, even 
bits of iron pyrites and orcs of iron, it would be very extraordinary were 
they to pass unnoticed substances more attractive, with the value of which they 
are well acquainted.' I may cursorily obsen·e that this remark is rather applicable 
to the natives of the southern, than any of the other provinces of Ceylon, and 
that the opposite conclusion of another learned geologist, embodied in the note,• 
is nearer the truth. I>r. Davy's erroneous conclusion on these points must have 
arisen from the imperfect opportunities at his disposal for the survey of the 
whole island, not more than one-third of which he ever visited, and not from 
any want of sagacity in observing, or ardour in pursuing the various branches 
of natural science. Stahltein, or crystalizcd pyrites, impregnated with a little 
copper, is used by the Singhalese for making buttons.'' 

From Dr. A/a,· Vicar's Paptt. 
" This humble view of Ceylon I take from considering its geological structure, 

which is such, that it can never give anything better on the large scale than 
a very poor soil and which holds out no promise of yielding either minerals or 
metals worth the mining. 

Hoping, that it might be otherwise, the Government of Lord Torrington 
some years ago, when extravagant hopes of the resources of the island were 
entertained, appointed Dr. Gygax, an accomplished mineralogist who happened 
to be on the spot, as its geologist, to explore the country with a view to economic 
obiects. But the result was wholly negath•e. Except a very friable plumbago 
which has been lor.g mined by the natives and exported by the Eng!ish merchant, 
to 'line the hold of ships previously to putting ill more valuable cargo, such as 
coffee, nothin~ of any value was found ;, silt~. Dr. Gygax's report is now, 
doubtless among the archives of the Colonial Office in Downing Street, and 
therefore accessible to the naturalists of this country; and the collection of 
minerals which he made for the Government of Ceylon wa.~ very handsomely 
given by Lord Torrington to the charge of the Ceylon Branch of the Asiatic Society, 
in whose Museum at Colombo it is now deposited, and where it can be inspected by 
any one who has an hour to spare. Let the mineralogical tra,·eller prepare for dis­
appointment, however, if he expects Ceylon to realize in any measure the conception of 
an island of gems. Dr. Gygax found only thirty-seven mineral species in all, 
the commonest, such as quartzes, felspars, and mica, included. His results have 
been published in the Journal of the Ceylon Branch of the Asiatic Society 
for 1847.'' 

With reference to our extract the other day from the Mahawanso about 
the ~old miraculously produced in the forn1s of roots and twigs, it is a curious 
coincidence, and tends to confirm our idea of a real discovery of gold being 
indicated, that in California gold sometimes resembles twigs. In connection 

• "ThtJ Faiences of geology, mineralogy, &c., in all their branches are but 
imperfect uuderato:ld by the native•, n'lhrith•tanding Oeylon is the clepository of 
such an extensive variety of specimeuR. Their attention seem• never to have extended 
much beyond the valuable gems and the mineral oreP. As to a thou~~&nd other 
subjects, both on the surface of the earth and Imbedded in the hidden substrata of 
nature, so interesting to men of science, they h"ve allowed them any a.lmoet un­
disturbed repose, nev"r having exerted them~lvea either to qu•uey out a knowledce 
of 'heir latent properties or ascertain their iutrln•ic worth." 
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with the report of a case from Manaar contained in the Jaffna lllomi11g Star, 
we find it stated that " among the ignorant, illiterate portion of the native 

· community, a notion is pretty generally held that to ensure success in search 
of bidden treasure, a human victim must first be sacrificed to propitiate some 
deity." It is to be hoped that few persons with such notions will be found 
amongst th_e searchers on the present occasion. · 

We find we were in error in our last in giving "Gold Plain" as the 
interpretation of Ruanwelli. "Gold Sand'' is the correct one. The Native 
correspondent to whom we have been indebted for much information already, 
writes as follows:-

" Rua11wclle, I think, strictly means 'gold sand,' and not 'gold plain.' 
You are quite correct in supposing that 'Ruanwclli dagob' means the "dagob 
covered with dust.'' 

•· Ruanwelle is situate in Three Koralcs, and cannot be the place mentioned 
by Turnour. 

" Ruanwelli dagob is the well-known dagob of that name in Anuradhapura. 
"A detailed account of this temple will be found in the Thupawansi. I 

shall look into it, and see if it contain any information that may prove in­
teresting on the subject of gold. 

" I remember reading somewhere that the .Ruwanwd!i dagob was so called 
from its having been covered with gold or gum-dust (!t.'uwatr also means gum). 
I thought tlie passage was found in the 'J'Impamaflsl (History of Thupas or 
Dagobs), but on taking a hasty glance of the work last night I could not 
find the passage. According to popular tradition, the Ruwanwelli dagob was so 
called, because the gods caused gold sa11d to be strt".QII on the square of the dagob 
in the days of its consecration. 

"It is known in Pali Historical Records by the names of Hema mali, 
Rata11a mali, Sv11110111ali, Nat11a7oaluka, Cheteya or Thupo. They all signify gold­
smut or ;<·wcJ-sand dagol>. The term also might mean 'gold-mountain ' or ' jewel­
ulountain.' The author of the Thupawa11Si in his introduction says, 'I proceed 
to relate the history of .Rat1m Jfali Chtte;•11 (gold or jewel sand, Cbeteya) which 
is refulgent with a vast mass of gold, jewels, gems, &c., &c." 

March 20, 1854· 
I have this morning seen a native of Hapitigam Korale, who tells me that 

there is a hill as well as a village of the name of Jfaldmiya in that Korale, 
and that the distance from that village to the "diggings" is only abont Ii 
or :2 miles. I also learn from him that the distance from Maldeniya to 
Belligal Korale is about 6 or 7 miles. I have also heard that Maldeniya Unnanse, 
although resident at present at Kurunegala, is a native of Maldeniya in 
llapitigam Korale. 

We have been endeavouring to identify the places mentioned in the Maha­
wanso, ·where precious metals, gems, &c., were found, but, for want of a good 
map of the country surrounding Anuradhapura, with but indifferent success 
as yet. The gold seems to have been found in Bintenne and the silver in 
Saffragam. We hope to pursue our researches on this subject. The intelligence 
from the diggings, as far as it is certain, is unsatisfactory. Gold continued to 
be found, but not in remunerative quantities. A gentleman who visited the 
scene of operations on Friday, writes:-

We found the men (except two laid up with fever) digging out the sand 
from what is the river bed in wet weather, placing it on an inclined board 
with an iron grating at the end to receive large stones, all the earth and 
sand falling into a box with three compartments. Into the first of these the one 
under the Tom, the gold falls; when full, all the sand and stones contained 
in this bok are washed by hand in a large fiat tin pan. I saw the best day's 
work that bas yet been done after 8 hours' labour assisted by coolies, and in 
every possible way they J:Ot four dwts. (penny weights) yalue 15s •. so these 
diggings will not in my opinion do. That there is gold to be bad in quantity 
they have yet to prcyc, and Power, who is appointed Gold OommiuiQIIer, started 
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this morning with :Bradley and another to prospect up the country, taking Gordon's 
bridge, so the diggings may approach Cotta Galle. That there is gold ir1 the 
Maha Oya at the old Morrotie ford I've not the least doubt, only if it pays 
to wash it ; to natives il may, but at present decidedly not to Europeans." 

Mr. Power, we understand, wrote in to Government on Saturday to say 
that "a piece of gold" (size and weight not afforded) had been found 8 miles 
above the diggings, "with more to come." ·we hope to hear further befonr 
going to Press. The fact of two of the diggers, being down already with fever, 
is ominous, and we have heard that some sailors who bad left their ships have 
asked to get back again. 

Henry Temple, one of the diggers, has just been in our ofllce with a com­
panion who is very ill from fever. He demurs to our suggestion that the 
diggers are likely to find more fever than gold, and at our request gives us 
as follows the names of the now historical seven, rendered famous by the ex­
ception made in their favour in the Governmen.t Proclamation : Henry Tem· 
pJc, Wm. King, Charles Langley, James Mablcy, John Wilson, John Philips, 
Wm Bradley. 

Thirty of the police force are already at the diggings, and we have heard 
that a company of the Ceylon Rilles are under orders, if required for the same 
destination. 

P. S.-Since writing the article on the reports by Dr. Gygax, we find that 
there was a subiequent Report, dated Jan. 1849, in which he announced the 
discovery by him of gold in connection with iron pyrites. Another fact is 
that Mr. Talbot, the Government Agent of the Southern Province, has forwarded 
to the Colonial Secretary what appears to be a nugget of gold, but which 
bears the appearance of having been hammered. The native who presented the 
piece of gold to Mr. Talbot states, that he found it in the state in which it 
exists near Ratnapura. Then ic seems that gold actually does exist in the rocks 
at Nuwera Eliya, and that specimens are· about to be analyzed to settle the quantity. 
And finally, a letter from Kandy asserts that 24 miles from tha.t town on the 
Trincomalie road, gold has been found in larger quantity than at the original 
diggings. 

We now find that the piece of gold reported by Mr. Power was produced 
to him by a headman-that Dr. Ellery pronounced it to be entirely wilhoul 
n//<~y-that it was found at the village Dambedeniya (an ancient capital, where 
coi~s of gold and copper were formerly struck)-and that the headrban had 
promised to return with more specimens and with the persons who had found them ! 

GOLD FINDING AND GOLD WASHING. 
At the pre;ent juncture . we believe -we cannot better meet the wishes of a 

larJ,?;c portion of our readers than by presenting them with the following clear 
and simple directions for finding deposits of gold and separating the metal 
where it does exist from extraneous substances. We quote from tile Thir~yjiiflk 
T/tQmmJd of a little work entitled "The Gold Colonies of Australia," by G. 
ll. Earp:-

How TO LooK FOR Gor.n. 
The first step toward this is to inform him [the Emigrant] under what con· 

ditions it is found in the principal gold countries of the Northern Hemisphere, 
to which the precious metals have, for the most part, been heretofore confined. 

In the mines of Russian Siberia, gold is found mixed with sand and 
coar.;;e gravel; the sand being evidently a disintegration of quartz. Pebbles 
of the latter substance, when broken up, yield it in considerable quantities, 
and in lumps, answering to the "nuggets" of the Australian mines. The 
hundredweight nugget, of which we hava spoken, was· an immense quartz 
b.mlder of this description, and this is the most common form of gold nu~­
gets in Australia. 
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It is also found in granite, schists and other igneous rocks. This ia ex• 
perienced in Australia. It is plentiful in Russia, where ~rreenstone, porphyry 
and sarpentine are found in the older limestones. In this case, it is often asso· 
ciated with platinum and chromate of iron. The gold-bearing detritus is not so 
universal as in Australia, but is found at intervals. 

In Brazil, gold is found in primitive granite, gneiss, hornblende, and mica, 
or, rather, in a disintegration of these rocks, as it exists generally in a stratum. of 
these resting on the rocks. As in Austtalia, it is frequently found on or at a few 10· 
ches, below the surface. Sometimes it exists in scales, or lumps, mingled with sand 
both in the beds and on the banks of the stream, as well as in grains in 
alluvial loams. All these forms of gold exist in Australia, ns is apparent from 
what we have before stated. 

Sometimes gold is found in South .America, mixed with the.sulphurets of 
silver and iron, and again traversing rocks of mica slate. ln Peru, ores of iron 
and oxides or copper contain gold in large quantities. In the bottoms of gul­
lies, filled up by the accumulation of sand, nuggets of some size arc often met 
with. This is precisely the case in Australia. 

In Europe, gold is sometimes found in flakes, at some distance below a 
sand or gravel bank, and is often accompanied by titaniferous iron. It is 
seldom worth working, and is thus found on the banks of the Rhine. The 
Spanish mines, once highly productive, are mostly composed of ferruginous sand. 

African gold is usually found in the sands of rivers, only, perhaps, because 
the people are not sufliciently intelligent to trace it to its matrix. Asian gold is 
generally found under the same conditions, probably from the same cause. 

California is herhaps the gold district, the geological features of which 
most closely resemble those of Australia. We have stated elsewhere that Mr. 
Hargreaves, the practical discoverer of Australian gold, was so struck with the 
resemblance of the California mountains to the. outlines of the Australi" Blue 
Mountains, that he returned to prosecute a search for the precious metal, and 
found it as he had anticipated. 

In California, the interior mountains are composed of porphyry, limestone 
&c.; these forming. the outlying spurs, beyond which the rocks are volcanic, 
shewing lava in some places, and being covered by loam on the Pacific, 
granite appears with schists and metamorphic limestones; these are traversed 
by veins of quartz, containing gold. Humboldt says that the prevailing geo. 
logical types of equinoctial America, of which California is an extension, are 
porphyroid rocks associat£'<1 with trachytes; and these, though in opposition to 
scientific theories, contain abundance of gold. Some of these porphyry fonn· 
ations rest immediately on primitive rocks, others on clay or talcose slate, 
with transition limestone. These porphyries are rich in gold, the detritus of 
similar rocks. 

As a general rule in searcbin~ for gold in Australia, the rocks should be 
either quartz or quartzose, though 1t is often found in clay-slate and other rocks 
previously mentioned. It is .sometimes found in quartz of a rusty appearance, 
from the mixture of iron; the mass is then frequently cellular or honey-combed 
as was the case already recorded of Dr. Kerr's hundred-weight of gold. 
Granite rocks often contain auriferous veins of quartz, and when this is the 
case in Australia, gold may be expected from the granite itself. Gravel itself 
is a detritus o( quartz, and hence the gold is frequently found amongst and 
bmea/11 gravel. When schist rests on granite it is often auriferous, the gold 
being scattered in particles in the clayey rock. 

In Australia, it is found, as a general rule, that when S'llallcr particles of 
gold are found in a stream than rhey are higher up, the stream should be 
traced still higher, when the matrix will be arrived at, the river ita~lf having 
brought down the detritus. The sources of gold arc found to be two-fold; the 
metal has either been diffused in certain rocks which have decomposed, or has 
been spread over the surface of the hills at some remote period, by the violent 
action of water. This is the origin of all alluvial gold beds. 

o1gtzed by Coogle 



GOLD IN CEYLON. 

Contrary to the usual law of metals, where gold is concerned, it is, the 
upper and not the lower portions of veins which are prolific. This arises from 
the violent action of water on the surface,-and hence, in general, arises the 
argument that there must be mountains to produce much gold in valleys. It 
is generally found, moreover, that moderately high mountains produce the most 
gold. The most prolific gold-fields of Russia are at the base of hills not more 
than x,soo feet high whilst those at the base of hills rising to 5,000 feet and 
and upwards, are not nearly so prolific in gold. Hence it is probable that the 
most fruitful discoveries in Au~tralia have yet to come, and the gold-fields of 
of l'ort Phillip are a direct proof of the argument as the hills where gold has 
chiefly been found are of moderate elevation. 

A brief notice of the distribution of gold generally will be of use to the 
intending emi~rant. 

The dihiVIal deposits arc found in the beds of streams and in the valleys 
around, the Iauer having been nt one time covered with the waters of the stream. 
void is also deposited in a limited height above these valleys--frequently to the 
summit of the higher lands in the neighbourhood, these having been at some 
remote period under water also, when the gold was deposited as in the streams. 
The metal, under these circumstances is found in sand, gravel, on clay beneath 
the gravel, and amongst the debris of rocks, and is continuous as to its quality 
and frequently as regards the 'given contents per cubic fathom. Diggings where 
the deposits are of this nature are the most productive, and reward the most 
unskiltul miner; no machinery beyond a cradle, or some equally simple con­
trivance, is requisite. The material.s for carrying on the pursuit are easily pro­
cured-the returns quick-and the whole establishment is readily removed as 
the gold becomes exhausted. 

Much of the ~old found in these diluvial· deposits is wasted from the rude 
manner in which 1t is sought for; the miner being un<1ble to detect it except 
in lumps or scales which are palpable to his eye. Ip Australia, numbers of 
reputed exhausted diggings will be well worth going over again with more ski!. 
ful appliances, and the labour will be comparatively . easy, from the previous 
loosening and removal of the earth from its bed. 

The gold has not been generated in the streams, Yalleys and hi~h lands, 
over which it is scattered ;-but has been washed down from the pnmary or 
non-fossiliferous rocks, the most common of these gold-bearing rocks being 
quartz, granite, or perphyry, and sometimes slate, the gold soil of the lower 
lam.ls being merely the dt'tn'ttes of the primary formations. 

The intelligent miner will hence look for the seat or matrix from which 
the gold has been carried-not by itself, but imbedded in rocks which have 
subseq)lently been abraded and washed away by the violence of the floods, 
the gold itself, from its weight, remaining nearly on the same spot in which 
is finally parteu from its rocl>y envelope. The veins and beds in which it 
is orginally found, generally exist in mountains of secondary height, and 
these are the more likely to contain gold, the more they are parallel to the 
meridian. Under these circumstances it is found imbedded in the rocks, often 
in a state imperceptible to the eye, the nuggets .which are found bein~ no 
doubt the result of fusion of the primary rocks when the latter were in a 
state of ignition. Rock mining can only be carried on successfully by machinery 
of various kinds, as pumps, stamps, &c.; and this machinery, bcmg of a costly 
nature, must be permanent, so that great judgment bas to be exercised as 
to the productive qualitie; and extent of the gold bearing rocks, as a large 
outlay must be made before any profit can arise. Even at the best, gold veins 
are of a temporary nature, as a few years' continuous labour exhausts the 
product, and it is now well known, that in the majority of veins, at very 
mudemte depths, the gold gradually and regularly diminishes in quantity, 
though in some cases it improves slightly in quality, yet at last the expense 
of producing the metal is greater than the yield. The history of old eold 
lllinea does not prove the vcina to be entirely exhausted, but only that tb: 
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gold exists in such small quantities, that a gradually-increasing loss arise~ 
upon each ounce of gold produced, from the increased expense of pursuing the 
vein deeper. 

Gold mines are, however, found extensively in the primary formations, in 
which the metal is sometimes intimately mixed with the rock generally, or it 
may be in lodes or veins spreading about like the twigs of a tree, sometimes 
thick and sometimes scanty, so t_hat the search for it is not only tedious, 
but highly expensive, from the great mass of rock which has to be reduced lo 
powder in order to obtain a small quantity of gold. It is for this reason 
that the gold mines of the Merionethshire and Wicklow mountains are not 
considered worth working. Indt>ed, although gold veins are worked in many 
countries, it is only in California that the gold rocks have been found worth 
working on a large scale, and ev.en in California the sums spent in the \111• 

successful attempts at rock mining are very large, as some of the English com· 
panies formed for that purpose can testify. 

It is then to the rivers or to the action of water generally that we ha,·c 
to look for the most profitable supply of ~old. Instead of hard rock, soft 
sand has to be scratched, and the search 1s often rewarded-in Australia 
beyond any other gold country-with bunches and lumps of the rich metal, varying 
in \'alue from a SO\'ereign to 4,000 sovereigns, while lumps of the value of ~ 
hundred sovereigns, or more are common prizes. . 

Gold is again found overlying the diluvial deposit~ in recent earthy 
n alter, and has been slowly and gradually brought into the valleys aml 
:;h !ams by the action of rain torrents, &c., .in the neighbourhood of auriferous 
!Je(u; and not always in the neighbourhood of these only, but gold-bearing 
rivers are frequently beyond the primary formations. Gold, under these cir­
cumstances, is the mere concentration of many ages, by the action of water 
on earthy and ferruginous soils, which for hundreds of miles may contain 
traces of gold throughout, but yielding so small a percentage per ton, that 
by no known process o( extraction can it be rendered available. Some of the 
slates of North America, Mexico, and Brazil contain gold under those con­
ditions, but hardly worth the working ; the object being not so much to 
find where gold exists-for next to iron it is the most abundantly distributed 
metal-but to find where it exists in quantities sufftcient to repay the labour 
of gathering it. 

The last condition under which gold may be expected to be found is the 
one before alluded to, viz., in previously-worked alluvial and diluvial deposits, 

. in which, from imperfections in working or washing a portion escapes, which, 
from its specific gravity, settles in the earthy contents of the workings a11<l 
rh·ers, and as the earthy matter is annually washing away, while most of the 
gold remains, after a lapse of time the working of such localities o\·er again 
will be found to be profitable. But as new fields in Australia will be abundant 
fur ages to come, we need not pursue this matter further. 

The great gold desideratum of our day is a solvent which shall loosen 
the metal from the rock without the tedious and expensive process of ponn•l· 
ing, separating the gold from earthy matter with less loss than is at present 
the case, The various amalgamating apparatus are too tedious for poor ore,, 
and unnecessary for rich ones. The well.known simply affinity of mercury for 
gold will secure the smallest particle; but unless water be abundant, ami 
something like 200 ~rains can be obtained per ton of earth, it will not yield 
a ny profit worth nottce. 

Jt has generally been found that at a distance from the mountains in 
which auriferous streams arise, there is a point in which the gold is nearly 
an impalpable dust, and that on going up the stre3111 the particles senstbly 
i11crease in size, till nt length they assume the appcarence of scales ; higher 
up still, the metal increases in coarseness, till the gold is' found i11 its natural 
roughness as if fresh broken from the matrix, being more or less interwoven 
at it approa<:he$ its source. As it lpproaches this, pieces are found to whicb 
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portions of the nati\'e rock arc attache<.!, so that by carefully marking these 
indications, the shrewd observer is able le form a good guess of the vicinity 
of mines which will amply repay the acuteness of his observations. 

Our space will not allow us further to enter into geological consi<.ler­
ations, and we will now give the reader a few mineralogical characteristics 
of gold, so that he m:1y know it when he finus it, this not being so easy a 
lll;tttcr as he may imagine. False alarms without enu arc of constant occur­
rence in all the Australian colonies, the uiscoveries turning out neither more 
uor less than pyrites of some kinu. 

Gold is yellow, nearly silver-while, an<.! steel-gray; the yellow is the most 
cummon in Australia. lls lustre is shining which is increased by a little 
rubbing, when it will not again tarnish from its non-oxidablc qualities. In 
colour and lustre it may easily be mistaken for iron or copper pyrites. .\ 
cut with a knife or a blow with the hammer will at once rectify this mb· 
take as it is soft, whilst iron pyrites is harder than steel, and if struck it ll:lt· 
tens, whilst copper pyrites is not malleable, but crumbles before the blow. Micll 
is again often mistaken for golu, but the weight of the latter will at once 
point out the mistake, as mica is light. The steel-gray gold may be mistaken 
fur platinum, but as it is rarely found in this condition in Australia, the 
ditference is unimportant, and can only be detected by experience or assaying. 
The softne•s anu the weight arc the best tests. Is is softer than iron, copper 
or silver, am\ harder than tin and lead. lienee it is scratcheu by tbe three 
former metals, but scratches the two latter. 

\Vhcn broken, the eugcs arc uneven. It is sometimes found in a crystal­
line form, anu when so, its value is much increased, as b~ing a rare minera­
logical specimen. Sometimes it occurs in thin leaves. Sboulu all the above 
inuications nut prove satisfactory, the !Jlow-pipc, with which every emigrant 
should proviue him-;elf, is a sure test. Before this it fuses readily, and re­
mains unaltered, whilst copper and iron pyrites have a sulphurous smell and 
rapiuly uiminish. 

A bottle of nitric acid is sure test. If the mineral found be gol<.l, it will 
not touch it; if a baser metal, with the exception of one or two not com­
monly found in Australia, violent action takes place and gaseous fumes 
arise. By this means spurious gold dust may be detected : if it be ;Jure, no 
action whatever will take place, and the liquor will not be discolored ; if im­
pure, violent action will take place, red vapour will arise, and the acid will be 
tliscoloureu. 

The weight of a lump of quartz as cstiKmted by poising it in the hand 
is generally sutlicicnt to determine whether it co10tains gold or not, quartz having­
a spccitic gravity of aiJout 2i, whilst the spccilic gravity of gold is from 18 
to I<J. This accounts for gold being sounu in grains and nuggets-the water 
having had ·sufficient power to break up ;u1•l wash away the lighter rock, 
but not the gold itself. Hence it may !Je inferred that when large lumps of 
golu arc fouml, the matrix itself cannot be far olf-from the impossibility of 
the current washing these to any great distance. On the other hanu if the 
golu be in Just or scales, it may be, and is frequently distributed over a 
large space of ground. 

The unpractised miner is apt to take se\·cral substances for gold which 
lul\'c no alliance with that metal. The first of these is vellow mica: this 
may, however, be reauily distinguished by its lightness. ·The next is iron 
pyrites. This is as easily uistinguished. Stick the point of a penknife into a scale 
of goltl, anti it will penetrate it, but the pyrites would be found too hard for 
this. Place a little of the substance on a shovel, and put it on the lire. If 
it be pyrites, a strong smdl of sulphur will be perceived, anu the residuum 
after the sulphur is driven off will become red iron rust. Dissolve the mineral 
in muriatic acid, and add a few drops of nitric acid. Add to the solution a 
little hartshorn, an<J, if iron jlyrites, rust is precipitated. With a solution of 
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nut galls common ink is produced. With prussiate of potash Prussian blue is 
formed. Any of these tests will decide between iron and gold. 

Should a lump of quartz be suspected to contain gold, the fact may easily 
be established as follows :-Pound the quartz finely-the finer the better. Boil 
this for a considerable time in an equal mixture of nitric and muriatic acid, 
filter the solution through linen or cotton. It will destroy these, but that is 
no matter ; the experimenter must also be careful not to get any of the acid 
on his clothes, or it will destroy them. If be bnrn his fingers with the acid, 
he will not do so a second time. Now add carbonate of soda to the solution 
when cool, and this will precipitate all baser metals. Filter again, and add 
a solution of oxalic acid till it ceases to effervesce. The gold will now be 
thrown down in the form of a black powder, which may be converted into the 
usual form by melting. 

We will now notice a new process for separating the precious metal from 
black sand and quartz, which has been patented in America. \Vben quartz is 
stamped, it is found experience, that from the softness of gold, a gr.::at portion 
of the laminated filaments are rubbed off, sometimes amounting to from one· 
fourth to two·fiftbs of the metal; and this filament can never be.detacbed from 
tba iron and sand by any plan of amalgamation. The patentee, who has taken 
his idea from Dr. Percy-who propounded much the same thing in a paper 
read before the London Chemical Society-uses neither more nor less than a 
fresh and liquid bleaching chloride . of lime. The mode of its action will be 
readily understood from what we have before stated, and the ingenious miner 
can easily try the effect of this hypochlorous solvent for himself. 

As gold readily melts, it may be thought that, by . heating a piece of quartz 
beyond the melting point of gold, this metal will flow from the quartz. This 
is not so; the gold will be melted, it is true, but it will be in the matrix as 
before. The quartz is infusible, and in order to get at the gold, it is necessary 
to render it fusible. If to finely-powdered quartz we add several substances, 
this effect will be produced. Mix carbonate of soda with the finely·powdered 
quartz, and when it has arrived at a certain beat it is quartz no longer but 
melted glass, through which the gold, if any, will sink to the bottom of the 
crucible. 

llut suppose the gold and CJ uartz to be melted, the same difliculty pre­
sents itself as to how tu get gold from the quartz.glass which has been formed. 
\Ve mu~t have recourse to something which will take the whole of the 
gold from the glass, and which will readily give it back again in its pure state. 
This condition is answered by mixing with it a quantity of lead. This metal 
takes up all the gold, and may be readily separated from the quartz-glass. 
\\'e should here remark that lime and oxide of iron, as well as some other 
substances, wi\\ convert the quartz into glass as \1 ell as carl.>oJnate of sud a. 
Into the nature of these it is nut necessary to enter, as we are only showiug 
the principle of gold smelting, lea,·ing the miner to apply it in practice. 

lla\'ing now got our mhtur.; of gold and lead, the quartz-glass may be 
taken {rom the crucible and thrown away. The remaining step is to separate 
the gold hom the lead. This is done by a process termed "cupeltation." 
The miner would scarcely have time or experience to efiect this process, but 
it will not be uninteresting to him to know its principle. When lead is 
heated to a high temperature, it rnpidly absorbs the oxygen of the atmosphere, 
and, if heated to redness, the oxide thus formed, melts. llut gold never oxi. 
dises, and cannot be Yolatilised at any heat procurable in an ordinary fur· 
nace. This distinction in the properties of the two metals causes their easy 
separation. Many substances readily absorb melted oxide of lead, amongst which 
is bone-ash, which substance, compressed into as solid a state as possible, will 
take up all the lead and leave the gold behind; the lead also, if in sufticient 
quantity, tQking with it all baser metals, leaving the gold pure, or alloyed 
with silver only, and we have preYiously given the method of separating this. 
We may, however, mention, that when silver is to be "parted," as it is termed, 
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trom gold, the latter must be melted with three times its weight or silver, and 
then hammered or rolled out thin before it is exposed to the nitric acid, which 
dissolves the silver and leaves the pure gold behind. 

In powdering the quartz, the process is rendered quicker by making the 
quartz red hot, and then plunging it in cold water. If the quartz, as is some· 
times the case, contain magnetic iron, dry the powdered mass thoroughly, and 
apply a good magnet, which will take out all the iron, and thus save an 
immense trouble in getting the gold pure. 

GOLD WASHING. 
From our previous extracts it will be seen, that so abundant is gold in 

some parts of Australia, that it has repeatedly been obtained by a kick of 
the foot, and by boys and men with a tin dish. These modes are, however, 
too primitive to be profitable, except accidentally so. A tin dish is no bad 
test of the soil when "prospecting." Wash the soil, pouring carefully away the 
mud, leaving the heavier portion at the hinder angle of the pan. Then amal· 
gamate the residue with a little quicksilver. If there is gold, the quicksilver 
on kneading it will become solid, and form a pasty mass. If the quicksilver 
remain liquid, and in globules, there is no gold-try again. 

The Hungarian method of separating gold would answer well in Australia, 
where for the most part tbe gold is coarse and heavy. Get a long broad board, 
grooved longitudinally, and nail a thin strip of wood all round it, except at 
one end. Nail also a few strips of wood across the inside of the trough; to 
stop the gold, whilst the soil washes over. Give the trough a slight incline 
against a bank, and put your gold earth at the upper end. Pour water o\·er 
this, and if there is gold it will all remain from its weight in the upper 
grooves, whilst the soil bein~ light, will be washed away. Where people work 
independently, as in Austraha, and gold is coarse, and water plentiful, this 
method, simple as it is, would be a very efticicnt one. 

The following is iust as simple and efficacious. Carry with you a large 
wooden bowl, and put into this, or dig out of the bed of the stream with 
the bowl, a quantity of earth; stir this well in the .water, and let it rest a 
minute or so; then throw away the water, and repeat the operatioR six or 
seven times. The gold, with care, will remain at the bottom. A bowl with 
ftve or six pounds' weight of stutT may be washed in a few minutes, and this 
a1ethod will be quite as productive as the "cradle," in which, by the testimony 
oi all parties, half the gold is waited. The sediment may be treated with 
quicksilver as before, if required, and the superfluous quicksilver may be wrung 
out through a piece of wash-leather, leaving the gold amalgam behind. We 
shall by-and-by show how to recover the quicksilver. 

We are here supposing the absence of mechanical contrivances, many of 
which are more ingenious than useful, and that the Australian miner has chiefly 
to depend on his wits and his arms. To such, the following easy method, well 
known in South America, is worth more than the "radle," and is attended 
with none of its inconveniences. Make a wooden gutter, the longer the better; 
very slightly incline it, so as to allow the water to run off; put your soil 
at upper end ; and if the gutter is long enough, all the soil may be washed 
away, leaving the gold at the top, or at most, not half way down. The run. 
ning water thrown on will carry off all the light soil, and the stones may be 
picked out by hand. The gutter, to be efficacious, should be wide, nnd pretty 
deep, and if long enough, there would be no fear of losing any gold. Such 
a contrivance where a party is working, would, in point of producing, beat 
a df!zen cradles. 

A shallow tub or pail makes a first-rate washing machine. The manner 
of using it is this :-Place the tub in the water, an inch or two under the 
surf nee, then stir up the sediment,-the running stream will carry all the light 
soil away, and by·and-by you will have a respectable tubfull of gold ; the stones 
may be picked out as llefort', and the remainder either separated by hand or 
with quicksilver. 
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The cradle, ,as used in Californi11, is a rude 11ffair, and acts upon !orne 
of the preceeding principles. It is eight feet long, and stands on rockers, 
whence its name; llt its bead it has a coarse wire grating, the bottom is 
rounded with small elects across. Four men are requisite to work it. One 
carries the soil and empties it on the sieve, another digs it from the gold bed, 
the third rocks the cradle, and the fourth supplies the' water. The gutter we 
have spoken of is a better, though ·not so compact a contrivance. In the cradles, 
the sieve or grating keeps out the stones, the water clears away the earthy 
matter, and the gravel gradually finds its way out at the foot of the machine, 
leaving the gold and sand above the upper cleets. This is taken out, dried 
in the sun, and the sand blown away. The above description is from a despatch 
by Colonel Mason, given by Professor Ansted. It would be useless to give any 
further description of gold-washing contrivances. All are on one or more of 
the above prmciples, and he must have little ingenuity who could not both make 
and u>e them. 

The tools necessary are just as simple, and consist of a crow-bar, a pick, 
and a shovel, to which may be added a blacksmith's striking hammer for break· 
ing any rock suppo1ed to contain gold. Other implements are unnecessary. 
The crowbar is indtspensable. If quartz has to be crushed or ground in any 
quantities, mills are necessary, but these we shall not stay to describe, as th•'Y 
involve a great expense, and are the work of the engineer. The allO\'e im· 
provisatory methods are sufficient for all ordinary purposes. 

Quicksilver is recovered from the amalgam by distillation, leaving the purt> 
gold behind. Quicksih·er machines may be purchased in Lonr\on, and would 
be found highly serviceable where the emigrant can afford to go out well 
equipped for l.is work. But let him avoid encumbering himself with ingeniom 
mining impedmut~la. When on the gold fields he will soon be rich enough to 
indulge in scientific whims, and by that time, indeed even. now, he may purchase 
them in the colony. 

Much gold is now lost in Australia by the cradling method; but by the 
methods we have described, not a particle need he lost, and the digger may 
work independently of others; whereas, in cradling, he must be in partnership. 
Mr. Rudder, now in New South Wales, but formerly in Culiforr.ia, giws the 
following variation on the cradle, but that of Colonel Mason, above described, 
is in our opinion preferable :-" The cradle," says Mr. Rudder, "should he four 
feet long, twenty inches wide, and have a slide of two feet under the hopper 
which leads to the grating-not mere wire netting, as the use of this is to keep 
stones out of the machine." This is a complication of affairs, and gives I wo 
feet less in the inclined plane than Colonel Mason's, which almost anyone is 
carpenter enough to make for hinnelf. The inclination of the cradle should be 
half an inch to a foot. 

Thus much for the theory of gold washing. We will now inform the 
intending emigrant how it is applied in the Australian gold fiel•ls. From what 
has been previously stated, he will readily comprehend the distinction between 
river diggings and dry diggin~s, the latter being on slopes where the water has 
ceased to operate, having left the gold at some remote period. At the dry 
diggings, being away from the stream, the gold is usually found ncar the surfac!'. 
\Ve will suppose a party "prospecting," or in search of new diggings. They 
pr~vide themselves with crowbar, pickaxe, sho\·el, and prospecting pan, the latter 
be111g the high.sounding term for a large, round, flat-bottomed tin di>h. As soon 
as they perceive the geological indications of gold, they fill their pan and carry 
it to the stream, carefully washing the contents out, all but the go\J, which 
sinks to the bottom. By f1lli•tg the pan and washing it out two or three times, 
a few minutes will decide whether the soil contains gold, and whether it e:o<isl> 
in paying quantity. If the spot promise to be remunerative, to work goes the 
cr~dle, which hr.s been snfllciently described, This is vigorously rocked, water 
bemg poured on so as thoroughly to separate the mud, clay, and earth from 
the stones, whic!t are picked out by hand, a glanc~ being snflici('nt to •ld<'rmine-
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whether they are pebbles or nuggets of gold. These, however, rarely occur in 
clayey soil. The cradle is again filled, and so on till the accumulation of mud 
nt the ledges is sufficient for examination. It is then scraped out and examined, 
the larger gold being carefully picked out, and the remainder washed clean; 
tho~gh much gold is lost for want of quicksilver to take up the fine particles 
scarcely visible to the eye. 

River diggings are, however, the most valuable, and it is in these that "nuggets" 
arc chiefly found. Here more than a superficial examination is necessary, as 
gold will not in all probability be found at the surface, the holes and crevices 
in the original rock bed of the stream containing the greatest prizes. The soil, 
too, may be gravel. in which case, as we have previously explained, when con­
sidering the geological character of the gold fields, the precious metal will have 
percolated through the upper stratum, and will have descended to the bed of the 
stream below, where it must be sought for. The shovel and the prospecting 
pan will soon decide this. If after removing the upper stratum they reach a 
tenacious clay, a blue colour being considered the best, they will know that 
this has never been disintegrated by the current, but on the contrary, consoli­
dated, and on the surface of the clay bed they may be pretty certain of finding 
gold in a comparatively thm layer. Should the prospecting party determine on 
working a spot presenting the true indications, they dig a trench, and by means 
of " back troughs" divert the course of the stream. The bed of the stream 
being thus laid dry, and all the large pebbles and gravel removed, the clay 
stratum is exposed and washed ns before. 

· It will be well to watch for any old bed of tl1e stream, now dry, but 
one over which the water has formerly flowed. ~uch dry beds are not un· 
frequently most productive. It is easy to tell where, in these old beds, an 
eddy has formerly existed, and there should the search be made. They will 
here dig till they reach the ori~inal bed of the stream, when the gravel will 
have to be removed as before, and the clay bed will have to be arrived at. 
The holes thus dug are sometimes of considerable depth, and if a good yield 
is obtained from the crevices of rock or pockets, as they are termed, the bed is 
followed and tunnelling commences under the adjoining banks. Sometimes 
hundreds of- pounds' worth are obtained in a single day by !arties who possess 
even the little mining experience which we have endeavoure to impart, whilst 
others less instructed will be digging away at a hole a few yards d1stant, with. 
out a chance of obtaining a single particle of gold. 

(From the Oburz•tr, March 23, 1854.) 

IRON AND ANTHRACITE. 
Colombo, 21st March, 1854. 

Tv the Editor, "Ceylo" Observm." 
SrR.-Observing in your issue of the 20th inst. a remark that Dr. Gygax 

is "totally silent as to the existence of anthracite in Cfylon, though he is said 
to have discovered it," I take the liberty of informing you that the finest specimen 
of anthracite in the Dritish Museum is labelled as being from "Sa_fim;am, Ct'ylon." 
It presents a flat surface of nine to twelve inches, and is beautifully iridescent 
like some of the best descriptions of coal. It attracted my attention in 11:140, 
on occasion of a visit I then paid to the Museum, and I maue mauv anxious 
enquiries about it from the Curator of the department, who was, howev~r, unable 
to give me any further information than tha,t it had been in great Dritain, some 
years previous in the collection of a Col. Gr~ville, and that there could be no 
doubt of its genuineness. On this I went to my friend, the late William Tindall, 
who was lil•e myself struck with the importl).nce of the matter, and after another 
visit to the Mu5eum and joint inspection of the specimen, we put OUI'$elves in 

6 
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communication with the late Minister for the time being, and were by him referred 
to the Commissioners of Land and Emigration, for lull information as to the 
terms on which the anthracite mines, if discoverable, could be worked. 

We accordingly requested an interview, and after about a week's delay, this 
was accorded, and we were received by a gentleman whose name I forget, 
but who represented himself as the organ of the said Commissioners. Uur 
enquiry had been "on what tenns would H . M. Government dispose of the 
right of working anthracite, if we could find the same in remunerative quant· 
ity ?" The answer was explicit though any thing but satisfactory. We were 
informed that the Commissioners would not sanction the sale in the right of 
working minerals "" any terms, but that they would lease any mines we 
might discover for a limited number of years, on payment of a royalty. 
Uf course we pointed out that it was perfectly preposterous to expect that 
any capitalist would sink money in machinery, roads, the exportation of 
miners, &c., if he were merely to have a brief lease of the mines on which 
his money was expended, but our words were wasted. ller Majesty's Com· 
missioners had decided the point without even seeing us, and there was an end 
of the matter. · 

I need hardly say that this intimation was in itself sufficient to annihilate 
all wish on our part to have anything to do with mining in Ceylon. Before 
leaving, however, we felt bound to press the point "what would be the extent of 
the royalty demanded"? a question which our ofticial friend eluded like an eel, 
till being at length brought into a corner, he graciously intimated that he did 
not think it would exceed forty per cent? On this, Mr. Tindall told him. he 
should think no more of the matter, and the interview terminated. 

It was just one of the many instances constantly occurring in w!lich exces· 
sive greed defeats its own object. Any person who new the late Mr: William 
Tindall, knows that he was not a man to do things by halves. Had 
he ba~n met in a fair spirit, he would have sent out a mineralogist to 
Ceylon, he would have purchased the anthracite mines, if discoverable, and 
possibly at this day, Ceylon would have had not only smelting furnaces 
but a railway. 

Let us hope that our present Government is wiser in such matters than its 
predecessors, and that instead of thus throwing difiiculties in the way of dis· 
co very and enterprise, they will afford every reasonable facility. 

Your obedient servant, 
JOHN ARMITAGE, 

MINERAL RESOURCES OF CEYLON. 

Our notice of anthracite in our last has brought us a letter from Mr. J. 
Armitage, which is worthy of attention, as shewing how private enterprise, on 
which the progress of countries and people depends, can be stifled by the in­
fluence of mere red-tape-ism. A change has come over the spirit of English 
Statesmen since then, however. Sir John Packington conceded, and the l>ukc of 
Newcastle confirmed, to the Australian Colonists, the right to make the 
best they could of their mineral wealth; and altogether we believe the spirit 
in England now is so different, that any ofticial acting as the agent of 
the Land Commissioners did in 1846 would get him to relieve Government 
of his obstructive presence. We believe the Home Government would sup· 
port the local one in offering a thousand pounds reward to a11yone who 
would discover a workable anthracite mine in the neighbourhood of the 
" millions of toRs of iron in Saffragam." Such a discovery would be of inca!· 
culable importance at present. We should soon have a railway from Colombo 
to Galle via the iron and coal 'Works of Saffragam, conveying coal to the 
steamers and iron sleepers for the railways of India. Such a consummation 
would be of far more importance to Ceylon than CYen a successful issue 
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to the search for gold-an issue which, we are fast coming to the conclusion, 
we have little right to expect. Gold dust we have, but there is as yet no es­
tablished discovery of nuggets. The bit of gold forwarded to Mr. Power as 
mentoined in our last, was from Dambedeniya, in the olden times the capital 
of the Maya division, the seat of Royalty and of a Mint. On page 243 of 
Davy's work will be found an engraving representing the figures on the 
Dambadeniya Rhatra (gold) and the Dambadeniya chally, (copper). Justice Starke, 
in a paper on Numismatics, in the transactions of the Asiatic Society, states 
that in Davy's Work the reverse is turned upside down, and that the charac­
'ters which Davy described as resembling hieroglyphics, really represented the 
monkey chief Hanuman, with Vishnu on the obverse. Now L'JOking at the 
hoarding propensities of our Kandyan brethren and at Dr. Ellery's report 
that the bit of gold was entirely without alloy, we strongly suspect that this 
was just an old piece of Rana's or Demon's money knocked up into a convenient 
shape. The search for gold will bri!Jg such things forth without any intention 
to deceive; but the specimen from Nuwara Eliya is far more suspicious. Mr. 
Sterling has declared it to be alloyed with copper in a proportion which is 
never seen in 11ature, but which exactly tallies with that of the jeweller's geld 
in Ceylon. Dr. Kelaart, however, appears to have found a few grains of gold 
on the Plain, and, notwithstanding the rather off-hand decision of his friend 
Hopkins, the Geological Doctor is not without hopes that the diggers may 
"fall into" a pocket of gold. If they do, we suppose, they will say as the 
Irishman did when he tumbled into a hole full of water of which his friend 
meatzt to have told him "Never. mind, I have found it." Our notice of the 
red quartz at Mr. Anstruther's property of llyndford bas brought us the information 
that some time. ago a sailor who had made his way thither asked leave to 
search for gold, and was referred to the Government authorities, after which 
nothing further was heard of him. Another edition of the anthracite story 
perhaps-With reference to the controversy respecting the Ophir of Solomon and 
the ancient Taprobane, we append a coupl~ of extracts which we find in Mr 
Hardy's Frimd :-

CEYLON, THE OPHIR OF THE SCRIPTURES, 

It is probable that the precious metals were obtained by Solomon from the 
island of Taprobane, so often mentioned by the ancients, which lay but a short 
distance from the Red Sea and the Arabian Gulf, from which the fleets of 
Solomon and Hiram sailed. Taprobane is the island of Ceylon. Some writers 
tell us that it WM called by the ancients Simunde, which readily becomes, in 
their hands, Siman!le or Sumoende; and finally Sumatra. A celebrated geographer 
indeed mentions Taprobane under this name; but it is an error of the manu­
script, and the reading should be Palre Simunde. It was thus known to the 
ancients, and was afterwards called Sales and then Ceylon, from which island 
Solomon undoubtedly obtained his great riches. The reader may consult on 
this subject Bochart, who has produced twenty-one particulars, in which the 
Ceylon of the moderns and Taprobanes of the ancients. It abound;; in pre­
cious stones and ivory. The only objection to receiving Ceylon as the Ophir 
of Solomon, is, that it required three years for the fleets of that prince 
to complete their \'Oyage to Ophir, whereas Ceylon lies at a short distance 
from the Red Sea. According to Strabo, the ancients, in sailing to this island 
from the main land, discovered it on the seventh day, but did not reach it 
until the twentieth. 

However this may be, the length of the voyage was occasioned by the 
miseraiJie equipment of their fleets, which consisted in part of vessels of papy­
·rus. haiah observes that the Egyptians despatched " vessels of papyrus " to 
the maritime cities, to announce that their god O;iris was again found. 
How could sucb vessels withstand the violence of the waves or winds to which 
they would i;!e exposed in a voyage to Ceylon ! By papyrus vessels are meant 
thQse whose sails were made of papyrus, which was ill-adapted to such a pur-
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pose. Strabo accounts Cor the length of the voyage to Taprobane, by saying that 
ships w~re either bad sailors or bad poor sails. The Jews in the time of 
Solomon were even less experienced iu navigation than the Egyptians ; and 
they probably did not venture out of sight of land, but protracted the voyage 
by coasting along Arabia and India to Ceylon. 

Some have thought that the coast of Malabar is the Ophir of the scrip· 
tures, because it was called by the ancients Souppara, or as Josephus writes it, 
Sopheir. We shall not pretend to say whether Malabar or Ceylon is the Ophir 
of Solomon. These countries are so near each other, that a fleet which visited one 
of them would naturally touch at the other. Perhaps individuals might have passed 
over from Malabar to Ceylon, though they did not form any settlement on 
that island. Benjamin of Tudela relates that he saw a deep abyss in this 
islaad, which his interpreter, though a learned man, worshipped as a god. 
The inhabitants made their children pass through a fire, which was kept a). 
ways burning, in honour of this deity, who was called Alhauta. They derived 
this custom more probably from the Canaanites and Tyrians, than from the Jews. 

Benjamin assures us that in llis travels through India, he met with many 
of his countrymen, the Jews. He found one hundred in Ceylon, which he 
describes as producing white pepper and ginger.-Basmage's History of the Je-.t>s. 

ANGLO·SAXON MAP. 

In an Anglo·Saxon map of the Ioth centtXy, Ceylon, under the name of 
Taprobana, is placed as the most eastern part of the world, in size a little 
larger than Ireland. It is said to have ten cities, and two fruit-seasons in the year. 

Arabia, Africa, Continental India, Malacca (where the natives still call 
the gold mines Opkirs), and even Peru, have been set up as rivals to Cey. 
lon in the competition, but probably many of our readers will join Mrs. 
Fletcher (Miss Jewsberry) in exclaiming:--

Ceylon ! Oeylon I 'tis nought to me 
How thou wert known or named o£ old, 

As Ophir,· or Taprobane, 
By Hebrew king, or Grecian bold:-

To me thy ~picy-wooded·villes, 
Thy dusky sons, and jewels bright, 

But· image forth the far-famed tales­
But seem a. new Arabian night. 

And when engirdled figures crave, 
Heed to thy bosom's dazzling store-

1 see Aladdin in his cave ; 
I follow Sindhad on the shore. 

Dr. Gygax's report of nth January, 1849, is not forthcoming, but a gentle­
man who took notes of its prominent contents has favoured us with the 
following Memo:-" GOLD.-Traces of it in the iron pyrites of Gettyhedra, 
which might be worked for its alum, and thus the gold would pay." 

LATii:ST GOLD INTELLIGENCE, 
On the 21St Mr. MacCartney reported from Bradley's Diggings that the 

quantity of Gold found on the previous day was "very much greater'' than 
in any corresponding period; "and one of the specim•:ns nearly as large as 
half a grain of Rice." On the 22nd (yesterday) it was apprehended that if 
the rains continued, operations would have to be suspended. 

We have seen the nugget forwarded by Mr. Talbot. It is about the size 
of a small ~rain of rice-its weight about 2 grains. It was given to that 
gentleman by a person who is in the habit of visiting Ratnapura in search 
of precious stones, and who in 1850 received it from one Kirihamy of Kuru­
witte Korale. The latter said he had found it at a pl'l.ce called Madol Deniya 
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in Wera.loowa., about 11. mile from Ratnapura on the Colombo Road, a c:anal 
running up from the place to the river. The person to whom it was handed 
kept it as :1 curiosity, shewed it to one or two persons, and produced it to 
the Agent in reference to the discovery of Gold. He produced two other 
specimens dug by himself at Delwella, but without being awar'e whether they 
contained Gold or not. The Nugget found by Kirih:uuy did not adhere to 
any other stone when handed to the present owner, but it had been washed 
with precious stones in a sieve. 

The surface of the soil where the stones are found he describes as black, 
as on marshy lnnd~, with blue clay or "Kirremcttya" [Kaolin] underneath. 

THE Two "ToMs." 
It may be as well to correct the impression, should it anywhere exist, 

that the "Tom" used by the diggers · is identical with, or has any relation­
ship to the gentleman who has received the special appointment of Gold 
Commissioner. The Tom used by the diggers is a timber one, which of 
course renders the supposition the more ridiculous. There is nothing woodm, 
whatever there may be of good metal, in the composition of the Gold · 
Commissioner. 

(From the Ceylon Times.) 
THE MAHA 0Y.l DIGGINGS. 

Having been to the scene of the operations of the Seamen late of the 
"Martin Luther" in the bed of this river in their search for Gold, we now are 
able to form a better opinion of the matter derived from 11 careful .personal 
inspection extending over two entire days in a place which both for heAt and 
desolation exactly resembles the lower ravines of the hills which lead the 
Nerbudda and Taptee Rivers of Guzerat to the plains, or of the gorges and 
vallies which take the rains off the Ghauts, of the Deccan, all like the Maha 
Oya affording the same characteristics for gold, both as to geological formation 
and general appearance. · • 

As to the question of gold in the Maha Oya, there is no doubt what· 
ever on the point, for not only did we see other procure it, but with the 
aid of a tin pan and a spade which we took from Colombo, we washed some 
12 or 15 pans of clay or gravel quartz dug out of the river bed from amongst 
some large quartz boulders. In four or five of these pans, after careful wash· 
ing, we found amongst the black sand left after the washing off of the earth­
clay, and quartz, from one to two most minute specks of gold of a more 
vivid yellow tint, which through a lens evidently by their abraded surfaces 
showed the effects of long travel from the ·origiual matrix whence they were 
washed to the lower parts of the river by the heavy floods of ages. 

Independently of the product of our own personal exertions we saw the 
results of trails by other gentlemen who were also successful in thei.r search, 
nay one visitor Mr. Anthony Worms of Pussellawa, took a few handsful of 
the gravel and with Mr. Jones of the same place, carefully washed it, and 
found what may be called the only nugget which has hitherto been taken 
from the Maha Ova. This specimen was about the size of a small canary 
seed, flat on one side, the other being rounded. On Saturday, Bradley and 
his chums set to work about 8 o'clock in the r.'lrning, anu with the aid of 
about 12 or 14 coolies washed from 4 to 500 buckets of earth, anq on 
clearing the trough under the Tom at about 5 p. m. the ruidutlm showed 
about 150 to 190 specks of Gold, the value of whicil might be 10 shillings. 
The opinion formed not only by us, but by almost every Englishman present 
(about 30 in number) during the two days we were there was, that although 
Gold was prcsml, it would not pay for the trouble and outlay necl'ssary for 
the prosecution of the search; but as a mineralogiaal search where the outlay 
of a ft'UI po1mds would produce a few fartlli11gs wort4 of Gold in order to 
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establish the fact of its presence; the experiment wu worth the outlay. 
Gold there is, but he would be a bold man who either forsook his common 
avocations in life for a prospect of obtainil)g a livelihood by gold seeking, 
or dared the deadly climate of that desolate spot for any time beyond a few 
days. Fever is already amongst the seven men, three of whom including, the 
head (Bradley) have been already laid up. The heat in the bed of the river 
closely shut in by forest to the very edge of the sands, is of that intensity 
which none but those who h:1ve visited the place can have the remotest idea; 
-a hot breeze setting in afternoon which plays amongst the trees, heating 
every object even under cover adds additional charms to the lovely locality, 
whilst here and there are continually seen little whirlwinds of hot air, spinning 
ro,und and round taking up in their gyrations columns of dust and dead leaves. 

We will now give a slight description of the place and its locality. 
On arriving at Ambepussa you can easily obtain coolies both as guider 

and baggage carriers ; leaving the Resthouse at the stables, you turn 
short to your left and crossing a range of dry paddy fields, you come to a 
path leading through about 2t miles of low jungle abounding in quartz rocks 
and boulders, with here and there spaces which have been cleared by the 
natives for planting kurakkan grain. Throughout this distance there are two 
or three native huts, whose inhabitants (if they had any) were not visible. At 
the end of these 2t miles you descend a bank about 20 feet declivity te the 
bed of the Maha Oya, at this season presenting a fiat surf ace af sand and small 
pools of water here and there, the breadth uf the expanse being from 1 so to 
350 feet; having at the present time about suflicient running water to turn a 
few water mills. \Vadin~ through these pools for about a mile, you reach what 
are called the "diggings. ' On the left Bank-looking 11pwards to the source 
of the river-you perceive a clearing-lately burnt off-of about 12 or 13 acres 
bought by Mr. John Selby-on which is erecte•l the Talipot covered house 
occupied by Mr. Power the "Gold Commissioner,"-close to this nearer to the 
river bed is a talipot shed put up by the Resthouse-keeper of Ambepussa, at 
which weary gold seekers may procure refreshments at-for the place-really 
moderate rates. On the opposite side of the river are a half a dozen buts, put 
•P by the Police about 30 in number and by the Diggers themselves. 

-The scene of operations is in the bed of the river. In the centre of the 
al1110st dry bed, is a small rocky island which the Mtives say was cut off the 
main land by a heavy flood in 1838;-the hole, out of which the seamen and 
others wash the deposit is at the upper portion of the island which divides the 
stream into two parts during the monsoon -at present both channels are near! y 
dry. The depth of the deposit is from two to three feet to the solid bed rock 
and the "To111" which we have already described is within nbout 20 feet of 
the hole from which we should think up to Saturday about from 7 to 10 tons 
of "stuff" have been washed from first to last by the diggers and visitors. 
The extent of the deposit is about 300 feet long by 70 broad, and it; removal 
to the "Tom" would, if the diggers worked 8 hours a day, occupy som~ fl\·e 
or six months to remove. We bad not time to travel the riveMlownwards from 
the excavation to any extent; but for the mile above it we saw no alluvial 
products, nothing but a bare exp:1nse of sand with here and there a few ridge> 
and slabs of quartz rock. 

Above the "Tom" some 200 feet, a dam has been constructed by a gang 
of labourers at the charge of G.wernment, but as the water could not-except 
at a heavy expense be raised to within 17 inches of the "Tom," it has been 
allowed to remain in statu quo, and a forcing· and lifting pump (which our 
readers will see, we recommended in our l:lst issue long before w~ saw the 
locality) indented for on the Commissariat. This, with the aid of two or three 
coolies, will supply the washing nuchine with a constant stream of water. 

With regard to the nuggets s:lid to have b~en handed to the "Gold Com­
missioner," we may remark that '"~ saw them both, one was evidently a piece 
of "manufactured gold" cut off a lillie stl"ip of the same metal with a sharp 
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chisel; the other certainly bore the impress of being pure, it had originally been 
about the size of a common pea, but it had had two portions of it cut off leaving 
the fragment flattened on both sides. The other nugget alluded to by the Obstrl!tr 
as having been sent for from about 8 miles distance by Mr. Power, did not 
arrive but we saw an influential native, the Basnaike Nilame of Katugampola, 
a place alxiut 8 gowas or 32 miles to the Westward of the Maha Oya; an old 
respectable chief, who told us that there was no gold in this district, nor had 
he ever heard of any being found, and other natives concurred in sayir.g that 
they feared there was no hope of any but small bits being found. Both Mr. 
1\lacCartney and Mr. l'ower are doing their best to elicit the best information 
as to the existence of Gold as likely to afford a remuneration for the expense 
of search, but we do not think up to the present time either they or any who 
have enquired into the matter have any sanguine hope that any di~ging in the 
Malta Oya or the surrounding districts will alford any but the most mfinitessimal 
quantities of Gold. 

Mr. Power, ha1·ing a "roving Commission" and properly so-has set off 
with Bradley for a search higher up the river either at Mahwanelle, or Gordon's 
llridge towards the hills. Mr. John !:ielby also accompanied him, and we ntay 
expect the result of Mr. !'ower's observations in the course of two or three days. 

The sum total of our ob<oervations is this-the Gold is in certain localities 
in the Island-that it is both the duty and interest of Government, to ascertain 
additional facts by issuing orders to every Government Agent in the interior to 
expend a sum of mon.r:y in the exploration of the different stream beds and 
vallies of the Island. That the result of the researches may end in nothing is 
probable, but as ~II!a.ll porti?ns. of Gold _have ~n found there _is no reaS<?n 
to ignore the posstbthty of lindmg gold m locahhes nearer the htll ranges m 
quantities which may induce extended search which may ~ibly be a source 
of profit to speculators. But so far as we have yet seen 1f the prospectors find 
no more than has hitherto been seen the whole thing will prove a "delusion.'' 

Much amusement bas been produced by the issue of licenses by Government, 
who have yet to "c'ltch their hare" before preparing it for the spit: they should 
rather encourage every attempt to find out the hidden treasures of the soil of 
the Island and it would then be time enough to "put the screw on'' when they 
had ascertained the fact of the existence of gold enough to pay the expense of 
a 10 shilling license. Just now not a man would purchase one. We shall look 
with anxiety for the results of the exploration of Mr. Power which will we 
believe settle the question of the existence of gold in large quantities in the 
Colonv. At present the matter is a perfect problem on the solution of which 
depends most important changts. It is, we believe, an ascertained fact that Mr. 
Talbot, the Government Agent of the Southern Province, has forwarded to the 
Colonial Secretary a small fragment or nugget of gold found at Ratn1.pura, it 
is about the size of a seed of the sweet pea, and from what we hear appears 
to be a bo11ajide production of the soil and which has never been in the goldsmith's 
crucible. We mu;t conclude our remarks today by referring our readers to extracts 
on the Gold Question taken from the columns of the "Examiner" and Oburver. 

The whole question is still as far off solution as ever, and our opinions as 
to the improbability of finding gold to pay the outlay required in collecting it 
remain as uachanged as ever. 

P. S.-3 p.m. Since writing we have just heard from the "Diggings" in 
date yesterday. Other visitors have made their appearance there and one writes 
us that he does not think much of the appearance of things at this "fashionable 
watering place." T-he diggers still find gold but "very little of it." 

On parting remarks we may make, which is that as a large body of Police 
are at the Maha Oya, and a Detachment of Rifles are under orders for the 
same locality, it would be just as well if Government allowed them additional 
subsistence money. There is nothing to be obtained in the desolate hole itself, 
and prices of all kinds of provisions are exorbitant. At the same time we may 
•"d that the acrvices of a Medical maq will also ~necessary, for we have llQ 
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doubt fifty per cent of those sent there will be prostrate in the fortnight hence. 
Throu~h the kindness of the Colonial Secretary we are enabled to announce 

the followmg:-
" Mr. MacCartney has been left in charge, Mr. T. Power having left the 

spot for further exploration, eYerything was going on quietly and the party at 
work were continuing to find gold in small quantities; no applications had 
been made for licenses." 

(From the Ceylon "Examiner.") 

THE GOLD DISCOVERY. 
In answer to an application for the loan of Mr. Hopkin's pamphlet, Dr. 

Kelaart has sent us the following letter which wilr be read with interest at 
the present moment. He informs us that "large pieces of go!(;" are reputed 
"to ha\-e been found in the Galle district." We shall not indeed be surprised 
to hear of gold being found in considerable quantities in ' "arious parts of 
Ceylon. Its formations are those of auriferous districts. Only the other day a 
friend told us that in an elephant shooting excursion he came upon quartz 
rocks which he felt sure abounded in gold. It is a well known fact that the 
quartz composing the Ural mountains contains gold in sufficient quantities to 
pay for being pounded. A personal inspection by Mr. Hopkins of the gcolo~Jical 
features of the Island would have been peculiarly valuable just now-and we 
shall be glad to bear the result of Dr. Kelaart's upland trip. 

MY DEAR SIR,-As I intend to examine l.lradley's diggings when an op· 
portunity offers, and report upon its geological characters in connection with 
my friend Mr. Hopkins' views on the gold mines of other countries, I there· 
fore beg to be excused sending you the pamphlet for the present, especially 
as the publication of any portion of it at th1s moment without a geological 
chart of the Ceylon diggings will only disappoint your readers, or discourage 
the gold seekers in Ceylon. Let them go on as they have begun and success 
may still attend their labours. 

I can, however, inform you that on Mr. Ilopins being told that a few 
grains of gold were found some years ago in Nuwara Eliya, he bade me not 
be too sanguine as to finding the precious metal in any large quantities in 
Ceylon; for although, gold is diffused throughout nearly all the pnmitive rocks 
in the world, the characters of the Ceylon primitive rocks are not such as hold 
out promises of very productive fields of gold, but that there is every reason 
to believe that gold is to be found in Ceylon in the same "small " proportion 
as in some of the primitive rocks of Southern India. And, it is quite possible 
that Bradley and his companions may fall into some localities where there are 
" pockets " of gold, the accumulation of ages, the debris of worn down 
granitic rocks. 

It is a pity that Government should have stopped (at this early period), 
digging in other parts of the Island. I have every reason to believe that hard­
working men with a few practical lessons from Messrs. Brndley & Co., will 
succeed in finding gold in the same small quantities as at Ambepussa in 
various parts of the Island. The valleys of Dimbuln, anu Snffragam, Kotmalie, 
&c., must be as auriferous as the banks of the Maha Oya. 

I shall be agreeably surprised to bear that nuggets of golu are found in 
this lslanu. The geological character of Ceylon (as known to me) do not hold 
out any such rich golden pr'>spects. However, it is only by examination of 
the course of the Maha Oya and its rocky bed that the gco1ogist, or the prac­
tical mineralogist, will be able to speak positively on such a valuable subject 
as this. · 

As Mr. Hopkins -was for some weeks in Galle, he wou!U have gone up 
at my suggestion to examine the 11eology of the mountainous uistricts of the 
ldand, put that he did not think 1t worth the expense of travelling, as the 
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same species of rocks as cap tho heights of l'edrutalagala and other mountains 
are found, a few feel above the sea's level, in and about Point de Galle. The 
" Felspathic" granite, in which gold in fine grain is so abundantly found in 
Australia, is the kind of rock on which the fort and town of Galle, are built. 
The clays also which abound in the neighbourhood of Galle, eYen below the 
sea's level. .Micose and talcose schists, border the beds of rivers and canals. 
~o that an eminent mining engineer like Mr. Hopkins has now sufficient data 
to apprtciate the golden dreams of Ceylon. By the last mail he was informed 
of " Bradley's diggings," and therefore, as he was the geologist consulted by 
Gonrnment on the discovery of gold in Victoria he will doubtless be rrferrcd 
to by the Colonial Offtce for information regarding Ceylon. It was his parti­
cul:lr wish that I should keep him informed in all matters connected with 
future Ceylon digging~. which he thou~;ht would soon be beard of from the 
number of Australian diggers finding theu way to Ceylon. I can only regret 
that I cannot immediatefy make an inspection of the diggings to find out if 
there is any new feature in the geology of the district hitherto unknown to the 
geologist, and I think I may point out to Bradley and his friends some of the 
likely sites of gold-bearing rocks "in situ," from the additional knowledge I 
h:.ve acquired from Mr. Hopkins since my last visit to the Highlands of 
Ceylon.-Believe me, yours truly, 

Point de Galle, 17th March, 1854· E. F. KELAART. 

P. S.-:For the information of some of your readers I may as well inform 
you that Mr. Evan Hopkins, is the geologist and engineer of the Victoria 
Gold Company and was for 9 or 10 years the director of the largest Peruvian 
gold and silver mines. He is also the author of the work on the Electro Polar, 
or ma~netic formation of primitive rocks, which upsets the doctrine of igneous 
formation. The mining journal in reviewing Mr. Hopkins' system of geology 
observes that "owing to its practical applitation to mining, and the satisfactory 
manner in which it accounts for all phenomena connected with terrestrial 
physics it is becoming an established system with practical men. The interest 
has been considerably enhanced of late, owin~ to the recent discoveries made by 
the indefatigable Dr. Jo'arrad,\y, corroborating m a remarkable degree, Mr. Hop­
kins' views, as explained in his works." 

Another reviewer says "that the igneous theory, the doctrine of central 
fire, has for some time been slowly yielding to other views. All the phenomena 
attributed to fire may be produced (according to Mr. U:opkins' system) by 
electro.magnl'tic currents. It is difficult to imagine the existence of fires un­
supplied with the oxygen of the atmosphere." 

To this I may add that since I have applied Mr. Hopkins' views to the 
geological structure of the primiti,·e rocks of Ceylon I have less faith in the 
doctrine of the igneous formatic.n. 

THE (GOLD!) DIGGINGS. 
(From the Ceylo" Times March 24.) 

We have letters from this place, both of the 21st and 22nd instant, which 
fully confirm our former opinions that gold·finding to pay will prove an utter 
failure. On the 21st we find that two of the finest specimens were found 
much finer than that dug by Mr. Anthony Worms a few days since, but the 
result was utterly unremunerative. 

On the 22nd not a soul in the shape of an Englishman made his ap· 
pearance; heavy rains had fallen and the men bad ceased to work, and if 
the rain continues, there is no doubt they must shut up "spades and picks" 
and again plough the " sounding main " in place of digging the bed of the 
1\faha Oya ;-in<fced we have heard that two of them have already returned 
and shipped themselves on board the "Lady Sandys," and a week hence 11e shall 
expect to hear of the total abandonment of the whole thing. 

7 
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The result of the exploration of the 21st was 6 spangles of gold as large 
as a >mall canary seed, three of them being a little larger, so that probably 
tlte whole lind of llradley and his fellows, from 6th of the month to the present 
time, has not amounted to 15 shillings. 

Heavy rains with violent thunder had commenced, and the next accounts 
will bring intelligence of the sweeping awt.y of the dam if it has not already 
gone. The Police we hear had killed a small crocodile, in their hut which 
:.bowed fight, never once attempting to run from the blows inflicted. We hear 
that the whole arc sadly· disgusted and we may expect a week hence to hear 
th~t "llra<lley's diggings" have resolved into their primeval solitude, tenantc<l 
only by the alligator of the rivqr and the wood-pecker of the forests of this 
miserable and <lcadly hole. We ~peak feelingly, for we are compelled to 
c.:urtail our remarks mto-day's issue from an attack of fever, the result of too 
much exposure whilst prospecting for gold in a midday sun in the delectable 
locality. So far as we hear, the best thing is to order all the Police there 
to forsake the place at once; the farce of keeping 30 or 40 men with officers, 
to look after a dtallic's worth of gold is too palpable an absurdity to be per· 
sisted in for a day long~r. 

We repeat that there is not g<•lu enough to be found to pay for the 
sustenance of a mosquito, and the curtain should be allowed to descend on 
the whole farce at once. 

LATI!ST HO~t THE GOLD EXI'J.ORERS. 

We are told that 1\Ir, Power, J:?r. Ellery and the Seaman Bradley, who 
went to the Maha Oya Diggings, and left that place on the 19th instant in 
prosecution· of further s:arch to the north-cast of the river, have made 
further discoveries of auriferous earth in the bed of one of the tributaries 
of that ri\'er, called the "Hingool Oya," giving a name to that valley, 
through which was to ha\'e run a portion of the Railway to Kandy, which, 
under the auspices of Lord Torrington would ere this tim~ have been in full 
work giving a most ample return for outlay. This river runs to the south· 
west under a wooden erection at the foot of the ascent of the Kadugannawa 
l'as~, called Gordon's Bridge across the Kandy road between the. 58th ami 
59th mile-stones. 

-'!'racing the Maha Oya upwards at the village of Attapitiya, at about 40 
miles above the original station, they again found auriferous earth; the specks 
Ycry small, but existing in every pan of earth washed. The above report is 
of so early a date as Tuesday last, but the delay in its receipt, was owing 
to ito; having been sent to Kandy en route to Coloatbo. 

We ha\'e had no further report from Nuwara Eliya, but from indirect' 
sources we hear that the search has been unproductive of Gold • 

.-\!together we much fear the outgoing Mail of to.morrow will take uut 
a " Flemish account" of the far-famed Gold discoveries in Ceylon. 

(From the C,,fombo ObscrNI', March . 25th, t854.) 

I'OSTSCRII'T. 

l\Ir. MacCartney reports in a letter of yesterday's date that the rains h:11l 
put a stop to the digging operations, but that' Bradley and his party still re­
tained their good opinion of Ceylon as a Gol<l .country. J:rauley h:b rcturnetl 
tu .-\mbtpussa from his "prospecting " tour with 1\!r. l'ower, >uffering from 
f~;vcr. Temporary assistance had been asked from Go,·ernment, but no reward 
is. looked for until profitable Gold diggings are discovered. 
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(From the C~l11m!.·l} Olmrver, March 27th, t854.) 

MR. HOPKINS' PAMPHLET, 

:H 

We have seen a copy of the pamphlet so mysteriously alluded to b~· nr. 
Kdaart and are by no means inclined to cry out "Eureka! " The writer 

·has a theory which be embodied in a big book. and the object of the s.mall<'r 
nn~ published at Melbourne seems to be chiefly to draw attention to thi~ 
theory and to support it. The ther.ry is a very pretty one with doubtless much 
nf truth in it, and it appears to have been found practically nluable. It 
i' no new disco"ery that crystallization obeys certain fixed geometrical b\H, 
nor is the idea no\'el that magnetism is the principal agent at work in gi\·ing 
''' minerols their distincti\'e shapes. Mr. Hopkins merely goes a little furth1·r 
tiH\11 others in a certain direction; explaining by reference to his own th<'or~· 
what others have attributed to ignious agencies of which he pretend.; to sl'e a'< 
littl<' in the great mountain r:mges which intersect the globe as in the scat· 
tt>red deposits of metals and minerals found within their bosoms or lying at 
their bases. " Terrestrial Magnetism, the polarity of matter and the meridional 
structure of the crystalline rocks" are the catch words of. his geological fait!:. 
His main principle is that "Nothing can destroy the active and rcproducti\·e 
principles of the mineral kiDgdom. In the deep recesses of the crystalline film 
the subtle power of polarity is present, constantly permeating beneath the scenl' 
of \'egetable and animal life, and a never·ending process is going on, gi,·ir.g 
form to D\ineral matter in all its Yariety, from the formation of a crystal tn 
the aggregation of crystals which constitute a Continent." 

lie must be a man after Mr. Simms' own heart. He dwells with horror 
on the variations of the needle which may put the boundaries of n sun·,·y 
out in 11 f•-.t.J ;•till's, and he agrees with our Surveyor·( iencral that gr<'nt 
base lines and trigonometry should be at the foundation of all sur\'eys. 
Hut neither those who dig for grains of gold wr to produce "<.;olden (irain" 
can wait to study trigonometry or to start from base lines. \Vc sympathize 
with 1\Ir. Hopkins however in his preference for watt"r and there is no 
denying the composing power which he attributes to felspar. We sec it daily 
!'Oil\'erting our granitic gneiss into useful cabook and good s<>il, while t'\'en 
the glass-like quartz, affected by the same subtle agency, is forced tu yield up 
the wealth of ~ems or metals which its maternal bosom encloses. Fl'lspathic 
rocks are the ncht'!lt in minerals and the rocks of Ceylon are highly felspathic 
-that is a fact indisputable: and if we have not large deposits of gold now, 
they will gro11J with the lapse of ages and for the use of future generations. 
Posterity has certainly done nothing for us, and yet we can reJoice at iB 
good prospects. Here we have still stronger proofs that the root and twig-like 
gold of the Mabawanso was a substantial verity, for Mr. Hopkins is decidedly 
nf opinion that the roots of trees and even grasses exercise a decided influen<"<' 
on gold in the process of formation. The roots of large trees should, therefor<', 
be searched in the neighbourhood of the Maba Oya and other Diggin~. Onl' 
of the tales that delighted the childhood of most of us was the discovery of the 
silver mines of Peru by the accident of an Indinn grasping and uprooting n shrub 
to sa\'e himself from falling, the discoverer enriching himself before be re\·ealed 
the sec1et. Mr. Hopkins has seen gold formed in the shapes of ferns or corals, 
and deposited in old mines on lea\'es of trees. A long account of the supposed 
process is given, tending to this principle, that "carbonate of soda is a most 
important substance to sprinkle in a poor soil to liberate the elements of the 
crystalline rocks to feed the roots of plants: the required nourishment is thu.'l 
ahsorbed from the soil, and the metals and other ingredients rejected by lh<' 
root> :~re left bd1ind like indigestih'c substance. The roots of trees takl' up 
the potash and le&\'e the gold behind. In the same manner [?] the f erruginm•' 
rocks forming red caps on hills by the decomposition of the iron, are fa\'Ourabl<· 
for the liberation and development of the gold, contained in auriferou'l slat<'~. 

· Hence the red hills are favourable localities to the gold digger." We are 
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thankful to learn that gold is never mineralized-that though often found 
mechanically connected with iron pyrites it is always metallic. It i~ impro· 
per therefore to say, as we have all been saying, "gold ores or minerals." 
Mr. Hopkins who has had much mining experience states that auriferous 
pyrites in the Andes containing from 5 dwts. to 3 ozs. per ton are pou!!ded 
and washed. :From the decomposing mass several frops of gold are ultimately· 
obtained. In allu\·ial deposits, such as those in the Maha Oya and on its 
banks, "the favourable productive parts are necessarily found at the points 
preienting the greatest resistance to the streams, such as ledges of rocks, 
boulders, hollows in the bed and bends in the channel." These principles 
seem to have been observed in the choice of Bradley's diggings. The fol· 
lowin~ principle, howe,·cr, if correct seem~ to point out what the nature of 
our Ceylon diggings must be:-" the gold produced from felspathic granite, 
in the absence of slate, is of fine grain.'' Just so: we ha,·e no slate but 
plenty of felspathic gneiss-our gold is fine. Were it found abundantly and 
on large proportion per ton of earth, this would not malter : but this is the 
point at issue and it is of great importance that it should be decided. If 
the original band of Diggers are not all placed hors de combc11 by the malarious 
climate of the Maha Oya, the interval between the March rains and those 
of the regular S. \V. Monsoon would be the best possible time for an extended 
and thorough search. 

THE GoLD Qt:ESTIOS. 

Our notice of" Mr. Craig's discoveries in Saft'ragam has brought us the 
following letter which corrects some misapprehensions on our part. We think 
it a great pity however that Mr. Craig should leave the Island with any de· 
gree of uncertainty hanging over the alleged discovery of copper. Some of the 
richest and most valuable ores are found of 11 the true copper colour," although 
green is the general hue. 

Galle, March 24th, 18,54. 
Dear Sirs,-I have just persued your issue of the 20th inst,-and on the 

subject of Gold in which you mention my name, allow me to inform you 
tlu substtmre I discovered while tracing a road in Saffragam was not shewn to 
Dr. Lamprey-and it needed to examination; it contained as you say copp:r­
with the usual copper colour. 

The substance given to Dr. Lamprey by me, was found near the road 
from Avisawelle to Karoen Ella (on the banks of the latter) and with regard 
to which you state "a further examination, &c., is said to have led to the 
detection of Gold in Mr. Craig's specimen." Now allow me to say that I ga\'e 
you this information from having heard from good authority that Dr. L:unprey 
had forwarded or was about to forward a paper to the Asiatic Society statisg 
that he had discovered Gold in a specimen that had been found somewhere near 
11 Ruanwella." Now as Karoen Ella, or the place where the substance was 
found that I gave Dr, Lamprey, is within 2 miles of Ruanwella, I considered 
that it might possibly be the specimen I furnished him with and such I believe 
was the information I gave you-and as it was only on suppositiOil I beg an 
insertion of this in your next.-I remain, dear sirs, yours faithfuly, 

RouT. CRAIG, 

We regret to learn that Mr. MacCartney, the Superintendent of Police has 
returned to Colombo suffering severely from fe\·er. It is said that Major 
Skinner h.l> b~en ordered from lladulla to form a road from Ambepusse to 
the diggings. 

Mr. Simms, with a staff of Surveyors, has also been ordered to th:! 
locality, so that we hope the public will soon be in possession of a map afford· 
ing some fnrther information th:~.n that recently given to the world where the 
• l'rop~rty of J. Selby E~q .," occupies so conspicuous a place. 
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The p11rport of Dr. Ellery's report we believe to be that from near 
Ambepusse to the diggings the Maha Oya flows slowly over water-worn gneiss 
with occasional masses of smooth quartz. The diggings are situated where the 
river takes a sudden bend from a south-westerly to a north-westerly course. 
Here, there is a large "diluvial" deposit of smooth gneiss, quartz boulders, sand 
and gravet cemented together by a reddish clay. The gold was distributed 
throughout the mass, but was most abundant in the deeper parts and in the 
rock crevices. The drift seemed to have come from a distance. The gold is 
either in scales or small rounded masses, much water-worn. On proceeding 40 
miles towards the source of the stream Gold was found in the tributary Hingool 
Oya, near Gordon's Bridge between the 58th and 59th mile stones on the 
Kandy road. The Geological formation seems much the same throughout­
large detached masses of gneiss with quartz pe~bles. Dr. Ellery describes it 
as resembling in its genenl and particular features many of the gold yielding 
tracts of Australia, and be is of opinion that by the aid of proper machinery 
and deep digging the results might be remunerative. On the Maha Oya itself 
gold was found at Attapitiya, 2~ miles from Gordon's Bridge, at Deyanella, 
6 miles farther up and at Nartakanda coffee estate 3 more miles towards the 
source. Mr. Power corroborates Dr. Ellery's report and supports his opinion 
tha( deep digging and careful washing would yield profitable results. He re­
poses confidence in Bradley, who with his Californian and Australian experience 
declared that gold abounded in the region traversed by the prospecting party. 

(Frem the Examitttr.) 

The following is the result of personal re111ark and information forwarded 
by others. 

At Bratlky's .Diggings.-Yattalgodde OJ?. the Maha Oya, the dam after beii1g 
erected was found · useless-the distance required (270 feet) being too much for 
the bose. A forcing and dri\·ing pump has. been sent for, and it is expected 
that it will enable the diggers to work continuously. That p:uty J.as been 
greatly reduced during the past few days, Bradley and another having been 
absent prospecting with the Gold Commissioner-and another having been sent 
away sick to Colombo under charge of a comrade. As bas been before remarked 
the gold found appeared generally to increase in size acco'rding to the depth 
dug and this was further confirmed by the finding on Saturday last of a piece 
of rather more than 2i grs. in weight. This was taken out by a gentleman 
who having noticed the similarity of the rocks at Bradky's Diggi11gs and in 
the Mahaweliganga and Kotmalie Oya both of which streams run through his 
properties intends to prpspect forthwith. Having noticed in our former report 
that a native had found Gold, and sold part of it to Mr. Jayatilake .Mudaliyar 
of Kurunegala, we were glad to see a piece bf the same gold, which was 
brought from the village by orders of the Commissioner and having been tested 
by Dr. Ellery of Kandy was pronounced to be purt gold. The rocks about 
Yattalgodde are generally of gneiss with large quantities of mica and layers 
or strata of broken quartz both pink and white. But a little higher up the 
river this is completely altered. There you find the gneiss rock abounding in 
mica and garnet in layers or strata, with well defined quartz veins running 
through the whole mass in every possible direction; sometimes at right a11glcs 
IIJ th.: strata, everywhere in short where a fissure has enabled it to penetrate. 
Proceeding higher up the river small tributaries are found draining the adjacent 
hills and supplying part of the auriferous depo>it of the Maha Oya one of the 
principal of these is the Hi11g.Jl Oya-it rises in th~ Kadugannawa mountains and 
draining all that part of the country falls into the Maha Oya just below 
Jlingolla-a \'illage to which it gives its name. The Kandy road crosses this 
stream at Gordon's Bridge and as it was of importance to ascertain whether 
the tributaries supplied their share-the diggers prospected about 20 yards abo\"e 
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Gordon'~ Bridge and the result wa~ satisfactory-Gold was found in the same 
minute "specks" as found at first at Yattalgodde. Proceeding highf'r up and 
touching the main stream again at Fort King washing was recnmmeneed and 
with the s~ine result. Gold was again found. Above I<'ort King for some 
two miles the traveller passes over a vein of granitic gneiss with little or no 
quartz in it; but at Deyenwelle he again finds it. The experiment was rt>· 
p;!ated there and with success. Pushing onwards the river was searched at 
Nartakanda Estate in Dolosbage (having now passed the boundary of Four 
Korles) immediately below the magnificent watcfall and again the presence of 
gold was detected-and thus in all the five places reached, 4 in the l\laha Oya 

·itself; the highest spot at a distance of not less than from so to 6o mile' 
from the lowest, and one in a tributary stream, gold wa<; clisco\·crr<l··-thu> 
proving that over a great extent of surface the auriferou> depo•it has taken 
place. 11 should be borne in mind that from th(' shortnf'ss of tinw lwior~ th~ 
mail would leave, their experiments wer<' nf'cessarily confmed tn suriace-wa,h­
ing and in no instance was a greater depth than from tS to 20 inchr~ reached ; 
the tools a crowbar an<l a spade \\ith a common tin basin to wash with. At 
Nartakanda Estate it was reported that a piece of gold attachc>tl to quartz had 
been found in Upper Dolosbage of the size of a walnut--but our informant, 
who had handled, had not /t'st,·d it though he said he belie\·e<l it gold ; th~ 
precious metal has also we have heard been found at .Matale by a Kanganr 
in the service of one of the lar~;est estate proprietors in the Islan<l-tl~:~t 
Gentleman at once went to the Dtggings to learn the 'mvdus optnllldi' And 
doubtless he is digging now. Returning via Amh~pusse we .heard that the 
yield was about 2 dwts. daily- - this with only 3 <Jiggers (2 heing as before 
stated with the Commissioner and 2 gone to Colombo) ami with neither bore 
i10r pump, and only surface digging for they have not yet re~ched a depth of 
five feet below the surface. · 

P. s.-Since writing the abO\'C we ha\·e heard that the quantity of gol<l 
incre~cs rapi<lly as the digging gels deeper, and that three pit•ccs were found 
in one day larger than the 21 gr •. pie.:c mention~d above. 

(From the Vbsert•a, June 1\), 11:!54.) 
GOLD AGAIN. 

'Ve have been informed that Bradley and his fellows who have been 
employed by Mr. John Selby in searching for gold, ha\·c at length succeeded 
in tinding the precious metal on a pri\•ate property at Nuwar;t Eliya, in nuggets, 
at a depth of 2} feet from the surface. Of cour;-~ we do not a'k our rcadas 
to bclie\·e ll)Orc than they like of this rumour . 

. (From the Obirn•tr, June 29, 11'!!1!,) 
Go I. I>. 

The Mountain, 22nrl June, l~ii4. 
MESSRS. EDITORS,-The s~nsation caused by the so-m//,·d gold di•cm·ery at 

Ambepussa has hardly terminated b~fore we are again startled with the intdligcnc~ 
of nuggets being found at Nuwara Eliya, and as you surmised th ~ news is to 
say the least premature, for from per50nal enquiry I find the! total yield to d:uc 
i$ about 40 or so speck; b~:ng th~ proceed; of a 1111111ber of days' work. and 
as it i;; almost necessary to lHC a micro<;cop! to nuke them perccptiblt•, you 
nuy b~ as>ured that it is a nutter of difticulty. to ascertain th ,i r proba!>lc value; 
but if we ca11 rely upnn th .! opinion entertained by th~ digg~n th~tmch·f'< , 
the day;; for coffee growing are numb~rcd, as th·~ v anticipated 1intling a mine 
of wealth in the Nuw.ua Eliy;t plains, and thi; d.)~S not seem imprnhahle if we 
bear in mind the fact, th:tt th .~se men are dc\'Otiug their time n.n<l lahonr to 
an enl<'rprise of whi~h tlvrr arc gr•?:tt misgi\'ings; hut if G.wC'rnmcnt are tlesir""' 
to denlope the mineral rcsourc,•; of the country, th~>y could not dn hetler than 
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employ })racllcy iu charge of a lot of men ami perscnre in the work they han 
commenced, ami in the meautime yt·ur rcauers may rest satistied that to the 
date of this letter there has not bct·n six pence worth of gold found at Nuwara 
Eliya, although it must be au milled that ~old "''')' be found there in galore; 
thus<:, who want an iusight into the mysteries will be well repaid by a Yi~it 
to the diggings.-Yours obediently, ALl' II A. 

(From the ObsL'I'l'tr, July 6, 185-i.) 
l;ULIJ AT Nt'\\'.\1:.\ EI.IYA. 

A.;; calculate~\ to interest our reader:; we take from the Ext~mitur portion of 
an article and from the Jl'nws part of a letter on the gold discovery at Nuwara 
Eliya. It seems to be the old story over again-gold, but not in nuggets or 
in quantity to pay. Happily, however, the prospecting now goes on in a region 
not necessarily fatal to l~uropeans. 

(From the E.1·ami11lr.) 

lly Friday afternoon at 3-30 o'clock the shaft had reached a depth of some 
36 to 38 feet. The soil penetrated was first thick, black, and peaty-looking­
next coarse yellow-clay with sand and stones mixed with it, then very line 
pipeclay-afterwards coarse loose gra,·cl and large stones-with a larger pipeclay • 
l>elow-·and lastly fine gravel and decomposed rock. The stones found m this 
layer had evidently been exposed to the action of some rapid current, all being 
ruunded from the smallest to the largest. Although it was not considered that 
that the shaft was deep enough, it wa~ determined as our Cpmmissioner had to 
leave the following morning, to try a few pans of soil--and about 4 cwt. .were 
washed. The result was highly satisfactory; a sufticient proportion of gold being 
prouuceu to pay the working expenses. The gold is very fine anu smaJI, and 
there is no doubt that with the rude ;~ppliances used much must have escaped. 
No mtrrd nor anything in the nature of a 1wggd was found; nor could it have 
been expected by anyone who saw the nature of the &oil from which the 4 cwt. 
w~rc taken, only the smallest, · and lightest portions of so heavy a metal as gold 
being retained in it. On the r~quest to wash some of it, the diggers at first 
obje<"ted that it would be usel(ss, and it was only done to satisfy those who 
runld nut wait for the deeper digginJ:. We shall receive a report in a day or 
two of the result of deeper sinking which will be immediately published. Gold 
h.1s l>ccn now found in this (Nuwara Eliya) district OYer an immense extent. 
lt has been found as you enter the pluin 011 Mr. Selby the Queen's Advocate's 
land, on the side of the hill at the baclc. of Sir A. llnller's, on the low swamp 
iu front of 1\Ir. O'Connor's-atl\Iessrs. lh1ker's Saw 1\Jills, on the high land close 
by, on· the lllooustoue plains where the uigg<:rs arc now working, and lastly 
l\lr. Hakcr having learned how to prv.'itd frum the. Diggers, went some three miles 
lower tlown on the Baunlla road am\ in every place that be tried found <.:old. 
llvw much farther it may extend cannot of course at present be known but 
here i> an c\ leut of 6~ •niles over which it is known to \.Je spread, anu that 
lou so thickly that C\ell an unskilled washer can lind it in every pan of surface 
~uil. 1\Ir. Jlakcr has, we believe, ordered a quantity of "Toms" and "Cradles" 
to !Je prepare<! so satisticd is he of the auriferous wealth of the district, anti 
other,; also arc followiuj: in the same track, indeed before we left Mr. O'Conner 
hau a "Cradle'' at work in which the 4 cwt. of soil we mentioned formerly 
were washed. 

(From the 1·imcs. ) 

Nuwara Eliya, July 1st. 18ii·i, 
Ttl TJa; El>ITOR l>F TilE "CEYl.OX TIMF.s." 

l.JbAR Sll{,- 1 senti you touay a sample of the Nuwara Eliya gold, the result 
of uue pan.full of surfotcc earth th~\t was waohclltollay, !Jradlcy and party were 
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hard at work last week sinking a deep hole or shaft, so soon as the bed or 
primitive rock bas been come to the intention is to drift or tunnel due north 
and south. The place where the present Diggings are going on is the Aloo11 
Slollt Plaitts at a distance of about half a mile from Nuwara Eliya plains, it 
is exceedingly strange to see such a medley of things and creatures on this 
hitherto deserted spot ro1Jki11g, eali11g, dri11ki11g, smokittg, lauglmtg, and hard work 
is the order of the day you can here see the roaming /risllma~t, the cautious 
Scotchman and the knowing little Englishman all watching for the first big 
nugget so as to, if possible, get the reward if any from Government. Bradley's 
expectations are sanguine and indeed the same feelings have seemed to inspire 
all at Nuwara Eliya. Toms, cradles, pans, &c. arc all at work ding-dung, several 
toms and cradles are to be at work next week, so that matters are beginning 
to assume a business-like shape. Combined with the gold washing there is a 

frevailing anxiety after gems, one person has picked up a sapphire worth £20. 
would wish to impress on your friends in the planting line that there is no 

fear of Malabar coolies working for one week at Nuwara Eliya at such work 
as gold digging really is. I have had 10 years' experience of what the Malabar 
and Sinhalese character is with regard to enterprise and I can with ~very degree 
of confidence assure you that I have never met with a Malabar or Sinhalese 
who had that amount of pluck, energy and hardyhood which a man requires 
to work at gold digging and washing more particularly at a temperature like 

• Nuwara Eliya; just fancy a Malabar man from morning to night up to his 
a1 cocc)'gis in water; working as bard as it would be possible for him to do, 
so fatiguing was the work I noticed going on last week, there were only two 
men, Bradley and a little Irishman, who did not lag ; so that it is not every 
European that can even stand it, and the man who does must have his heart 
in the right place; planters need not therefore apprehend any injury from 
scarcity of labour, should the Nuwara Eliya diggings become ever so lucrative 
an occupation. We will say but little as to what will be the end of this infant 
gold 'field; one thing is quite certain, that at the present moment a good washer 
when the weather is as fine as it is now, 'can from the proportion of gold found 
in every pan of earth earn from 7s 6d to Ios a day, an<l I am told that a 
part of Bradley's gan~ are to see what can b~ done in that way next week, 
so as to keep them m funds. 

(From th~ Observer, July 8, 1854.) 

The question of gold at Nuwo1r.1 Eliyo1 (th~ 1\buutain Sanatarium of 
Ceylon) is again b~ing discu>i~d in th~ pap!rs. In our Suppl~ment will be 
found a letter which accompanied a respectable specimen of the dust sent to 
our address by a dweller on the plains; while from our local contemporaries 
we have taken extract~ on th.e same subject. It seems strange that neither 
there nor at Ratnapura did we ever hear of gold in connection with deposits 
of precious stones until European research has proved their simultaneous existence. 
Did nuggets of any size exist it is difficult to concei\'e how the gem diggers 
missed them-although, to be sure, they never affected deep digging. The present 
operations it is satisfactory to contemplate, are carried on m a climate exceedingly 
congenial to European life and health, if we except a tendency to dysentery 
in those who work long in the wet, from which Australia and California equally 
suffer. 

(From Co/IJmbiJ Observer, July 10, 1854·) 
NUWARA ELIYA DIGGINGS. 

To the EditiJrs, " CeJ•Iot~ Obstrvtr," 
GENTLI!:MJ.:N,-I beg to hand you enclosed a specimen of our Nuwara Eliya 

gold, the proceeds of one pan of surf ace earth ; there is scarcely a pan of 
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l':trth that is washed on any of the feats that has not the same quantity or 
gold in it, but at a depth of 40 feet the gold becomes a deeree larger, and 
Bradley and his party think there is no doubt but that nuggets will be found 
on the primitive or bed rock-they have now a fine shaft sunk of about 40 
feet, at the bottom of which there are little streams of water working out of 
the sides; by car.:!ful observation the precious metal can be seen washing o11t 
from the land, and from this indicati->n the Jllen at work say there is sure to 
be a treasure close at hand; the next part of the work will be to drift or 
tunnel, and in doing so, the north and south directions are the intended course. 

\Vith the glariug facts now before us of gold being found <'Vl11 in small 
qu,mlities, is it not a reasonable question to a.;k what do Government intend to 
do? I most humbly think it is time that his Excellency the Governor had put 
all doubt at rest by expressing his intention to encourage or discourage the 
enterprise, as also to say what would be the reward given if gold was found 
in paying quantities at Nuwara Eliya or its vicinity. Dy a statement of the 
Covernment intentions, a capitalist would be able to judge if it would be 
worth his while to compete with Dradlev for the reward which is now mtv 
supjwud will be given. There is another· question, if answered by the Observe;·, 
would be of infinite benefit to all parties holding property in this island. 
Would the discovery of gold in large or paying quantities do good or harm 
to the island generally ? Yo11 may perhaps think any answer to my question 
just now would be premature, and I would much like to see some discussion 
on that grand point; however anticipating as I do from reasons I will here­
after mention, tbat the good to be derived from such a valuable metal bein& 
found in quantity would be of universal benefit to all classes of Her :\lajesty'~ 
subjects. I cannot but look on with surprise at the little that has been done 
by the Government of this island towards investigating completely this pending 
matter ; the men now engaged have not the means left them to go on 
f'xploring, and what individual having means within his power would invest 
it 011 a speculation, when in doubt as to the intentions of Government ! Ll'l 
any man read his title-deed and the answer is there, all minerals tmd gems g<> 
''' 1/u .ennrm. It is supposed that the discovery of gold in this island would 
affect so much the prospects of its present staple article " Coffee," that the 
Government fear to interfero:, in case there should be a cry out by the pro. 
prietors of estat<!s. Surely there arc no men amongst that intelligent body who 
can for one moment conceive the idea that finding gold in large quantities 
would harm their interest. If any I can from a week's experience of hard 
digging assure them that there are twl 10 out o.l every tlwusatui coolies in Ceylon 
who would stand by the work for one week, indeed it requires a European of 
no ordinary spirit and endurance" to remain at work from day to day for the 
term of seven days. I think in this opinion the E:xamit~r's Commissioner will 
join. The attraction that gold would cause to coolies being the only reason 
why proprietors of estates can fear for, being considered as eroundless by all 
who have visited the Nuwara Eliya Diggings, we will now consider the food 
which would occur to planters by the full development of the hidden treasure.­
No. 1, A. Rail-road.-Cheap transport for coffee to Colombo, and to the railrtHJd 
tamithts; low freights to England and France, as our imports must increasf' 
so must shipping; cheap money as exchange must fall; cheap agency 
at Colombo, as then merchants will have more competition, and lastly, export 
dutiP.s of all kinds would fall, as our island revenue would increase to so 
great a degrf'C by imports and la11d licmcu, that Government could then afford 
to do so. As to superintendents becoming di¥gers, which I doubt, many of 
them could stick at it, I would say to propnetors that there is as good fish 
in the sea as e\·er was cauglJJ, more ~ood men could be brought out from homf'; 
but to come to one point in parhcular, may I ask would it not benefit ller 
Moit (~racioui Majesty's Exchequer to find gold in large quantities! How therf'­
fore r~u any utan suppose tbat the Government of Ceylon would ff'ar the 
clamour of one particular class ! No more than would a bailiff on any eentleman'a 
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e~tate !n England ~isregard his master's interest in the: seeking . Co.r a gra\*el 
ptt whtch would gtve profit to the man that gave htm wages, m oraer· tn 
~on.sider what h:um or injury the discovery of the pit mi;JM do to some 
mdtviduals with whom he was on terms of regard and friendship. No. No. Sir G. 
Anderson is too good a servant to his Queen not to come forward with assistance, 
when it is brought to his notice in a proper manner that such assistance is 
necessary for the full and complete development of the subjeet. For this end 
the inhabitants of Nuwara Eliya purpose to send a graceful and respectful 
l'etition to His Excellency the Governor; nnd, Sirs, your good names have been 
mentioned as b~ing about the bc.st to repre.sent our interest here, beyond that 
to which you are e\•er ready to lend a hand of the people. A small fund 
ha~ now been established by some persons a.t Nuwara Eliya to help. the Illa/~.a 
Oya hero with his grub; but he wants more than grub, and we all want an 
outlet for the slow stream.of water that runs out of Nuwara Eliya Plains, before 
the flat digging can be gone on with. 

I am, Gentlemen, faithfully yours, 
~uwara Eliya, July 4th, 1854. Sl'EC"UTOR. 

(From the Colombo Obsnver, AugU11t 11, 1854.) 

DISCOVERY OF GOLD IN NU~GETS, 

The Gold Seekers are persevering in their search at N. Eliya, and deeo 
digging seems really to have produced nuggets. 

(From the EJ.·amimr, August S·) 
'l'he .11/oon Plaitrs Diggi11gs, Nttwara 1!1tj•a. 

\Ve have abstained from noticing from time to time as accounts reached 
us, the progress of these works, as there was no new feature to report-the 
gold having continued in dust or small grains-now, however, that mtJ:Kt'ls 
ha\•e been found, we at once put our readers in possession of the fact. Yes­
terday reports readied Colombo, that on the previous day the bcJ rock bav· 
ing been reached, five or six nuggets were found in the washing, besides a 
lar~er proportion of gold dust than had previously been obtained. 

At present the depth re'lched is but small (about 40 feet), and it was at 
about the same distance below the surface that the digging ranged in Victoria 
for a considerable period-now, however, we hear of all the richest diggings 
in Australia being at a depth of 150, 16o, and even r8o feet-and we trust 
similar results will be obtained here. 

GOLD IN SAFFRAGAM. 
(From the Ceykn Observer, November 2, r868.) 

We have so frequently been deceived in regard to discoveries of ~old in 
Ceylon, that we are inclined to receive all fresh alarms with caution. Dut 
certainly the evidence seems to be in fa,•our of real nuggets having been 
found by a "gemming" party in Saffragam. The pieces which have reached 
the Kachcheri arc from i to f of an inch in length of various breadths, 
flattened, and much like specimens from New Zealand. A mass of the weight 
of half a sovereign tested as true gold bas been melted from the nuggets, 
and is declared to be 22 carats-better than sovereign gold. The friend who 
sends us this intelligence anticipates " Railway to Ratnapura and to Adam's 
Peak!" Who can say ? If not for gold yet for iron. If there are plenty 
of such nuggets as h(lve reached Colombo, Ceylon will pass through a new 
phase, an~ the steam engine which is. on its ,way out to ~ u~ed. for "gem· 
ming '' w1ll b~ the precursor of mullttudes. fhe gem regton IS JUSt the re· 
gion where goiJ might be looked for, and we shall not be surprised if tbis is 
a real and great discovery. . 
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GEMS AND MINERALS. 
{ Fr~m Jfr. Smmdtrs' .1dmit~istmtion Report Oil tltc Sabamgamuwa lJistn~ I for rS&;. 

There is little to say under this head, but to repeat my opinion, and 
the same has been hel<l by almost every Assistant Agent for the last 20 years, 
that a very fair revenue might be derive<! by licensing digger• on wasie lands 
'!ntl in streams. I beg to invite attention to my letter No. 361 of the 5th 
September 1867, and the connc:ctc<l papers on the subject. About £J,OOO wcrth 
of gems are said to have been found on private lands <luring the year, including 
two very fine cats'·eye priced at about £2oo each, but no other stones of re· 
markable valu~. 

No active steps have been taken in the matter of the "gold" discovery, 
though the Go\·ernmcnt Agent forwarded a few of the grains, or rather nug. 
get.;, for the inspection of !llr. llrougb Smyth, the Minister of Mines at Victoria, 
au<l that gent!cman reported that he had carefully examincJ them, and was of 
opinion that they hall not travclle<l far, an<l that!\ careful search in the neigh· 
bourhoo<l would probably be repaid. 

Owing to the sudden fall in the price of plumbago, the digging for this 
minernl has not been so briskly carried on as I bad anticipated and hoped. I 
believe the quality of the plumbago found in thii district is very good, but 
the co;t of transport renders it less remunerative to dig here than nearer Colombo 
or other ports of shipment. 

GOLD IN TilE SAHARAGAMUWA DISTRICT. 
(Reports j'ro111 Ike Assisl<llll Agml, il/r. Sau11dtrs, to the Govemmml.) 

SIR,-1 hav~ the honor to report to you 
Sabaragamuwa, under circum~tances which, in 
the attention of Government to the matter. 

Ratnapura, December 1868. 
that gold has been discovered in 
my opinion, justify my asking 

You are aware, Sir, that there are some old gem pits and some untried 
land (•old to private parties by Go,•ernment) 011 the north bank of the Katugas 
Ella, which Rows at the bottom of the garden attached to the Assistant 
Agent's house. Some of these pits have lately been an<l are still worked by 
the jailer at Ratnapura and others. The attention of the diggers or washers 
has frequently been attracted to pieces of bright mdal amongst th!: dark black 
sand which they dug up, but for some time this was supposed to be mica, or, 
as the natives called it diya-rattrang {water gold), curiosity, however, prompted 
the jailer to collect some of it, wash and smelt it-he brought samples to 
me for inspection, and I thought it worth while to forward them to you. I 
wish them now deemed to b.: submitted with this letter. 

On your informing me that the gold when tested was found to be good 
quality, it became my duty to look into the matter more closely, and for this 
purpose I ma<le the acquaintance of Mr. William Murray (a gentleman owning 
coffee estates in Rakwana), who for many years worked in the gold tields at 
Ballarat and Bendigo, &c., who has thereby a thorough practical knowledge of 
the proper means to be adopted in searching, digging, and washing for gold. 
I saw Mr. Murray on Monday, but his business would not allow of his leaving 
the estate at once, and he was (like myself) somewhat doubtful as to the im· 
portance of the discovery, but he very kindly said he would come to Ratnapura 
when leisure permitted him, and yesterday he ran in for a few hours. We 
went to the pits, and watched the manner in which the black heavy sand 
was turned up-some baskets full were washed, dried and sorted-and Mr. 
Murray expressed himself completely astonished at the result. On viewing the 
samples which after a few rough washings were in a white bowl, he exclaimed 
" ah ! that's the real stuff, and no mistake if a sample like that wu found 
in a claim at the • Ovens, ' the who\e of Ballarat would be prospectin~ the; 
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nat. " Mr. Murray could hardly conceal his excitement as he conducted his 
opcratious, and it is quite clear to me that he at least consid~r• the discovery 
to be nry important. I felt scme delicacy in questioning him, or if 1 may 
·use the lXpression, in " l'umping" him on the subject, as I was unable to tell 
him what steps the Government would take with regard to the rights of prhate 
parties in the event of ~;old being found in workable qu;:utitils, nCJr was it 
m my power to lender lllm, or pr<.mise him any remuncraliLn for a !letaikd 
report. He was however most obliging in the matter, and exprcsc!l his 
willingness to assist Government in any way in his power. lie rlcclarcs the 

·prospect to be most encouraging, and the disconry to be well worthy of the 
most thorough investigation. He ihinks that these washings are l'robably 
from a false bottom, which would account for the smallness of the J,.'Taiu, 
and that the real bottom is not ylt touched. He recommendg that one or two 
shafts should be sunk to try nnd find a lead-a few "washing boanls'' (which 
he dtscril>cd worked at the stream), and the neighbourhood fairly prospec•.ed. 
\J ntil the views of the Government in the event of the disco,-cry becoming 
important are made known to me, I car. take no further steps. I cim neither 
stimulate nor control private searchings, nor can I even reply to enquiries made 
upon the subject. Two or three points I consider require to be at once decided. 
l'irstly, will the Government put forward any claims to gold found in lamls 
sold at high prices expressly as "gemming lands?" Secondly, what claim will 
Government assert to gold found in ordinary private lands? Thirdly, what 
inducements or facilities will Government offer to persons to search for gold 
on Crown lands and in river beds? 

The question of "claims" when gold is found, rules and regulations for 
working. export duty, &c., &c., may of course be left for consideration, until we 
are assured that the discovery is complete. 

If I may be allowed to make a suggestion, I would ask to he authorized 
to request Mr. Murray to give the Government a brief report of his visit, with 
his opinion on the prospects of success and the immediate steps that should 
be taken to de,·elope the discovery. If he advises m.:asures similar to those al· 
ready stated, I would recommend that he and the Director of l'ublic Works 
he associated with me in carrying out the preliminary experiments with authority 
to spend say [100, and then report the result to Government. I mention the 
] lirector of Public Works as a thoroughly practical man, who would pro!Jably 
know where to get and how to apply the skilled labour required to the best 
advantage. If this oflicer cannot be spared, the Surveyor-General would per. 
haps be able to undertake it. Should Hi~ Honor the Oflicer Administering 
the Government, or you desire further information from me, before taking any 
steps in the matter, I think it. would ~ \~ell that I sho~ld a! once wait upon 
you in <.:olombo. I may menllon that lt 1s my present mtent10n to apply for 
a month's leave of absence, the 26th instant, to v1sit Colombo, hut IllY avplic· 
ation will be restricted to a few days in December, if the exigencies of the 
public service demand my attendance at Ratnapura.-1 have, &c., (Signed) F. 
R. Saunders, Assistant Government Agent. 

No. 598-D. Ratnapura Kachcheri, Dec. Hi, 11-l~. 

StR,-1 have the honor to forward to you copy of a letter ad<lress~d 1•> me 
by l\Ir. H?me stating th.e . ter~s on whi.ch he is prep~r~d to pros~cutc a search 
with the v1ew of ascertammg 1f gold Ill large quantities ex1sts Ill Ratnapura. 

I think the terms worthy of the attention of Government, and witb slight 
modifications I venture to recommend a favourable consideration of them. 
. It will be seen that Mr. Home trusts entirely to the liberality of Government 
as soon as the discovery of a gold reef is made, the Government is to be 
informed, and Mr. llome is to be rewarded according to the value of his 
discovery. This is precisely the manner in which the Govcrument of New South 
Wale• treated with Mr. 1-lar&rcavcs, the discoverer or .:old at Bathunt, when 
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he announced that he hall found goM. nut in the present instance, no valuable 
discovery has as yet been made. 

Ther.e are indications of gold in the neighbourhood, in fact nearly one ounce 
of gold dust has already been collected, but careful and steady search is necessary 
to ascertain beyond a doubt whether or not gold in quantity exists. 

I proposed to you in my letter that (;overnment should undertake this 
preliminary search, bot if a private individual comes forward, and in hopes of 
the reward undertakes the task and risk, I think it would be more advanta~:c:ous 
to employ him. 

I would suggest that Mr. Home's tem1s be amended thos:-
That the Government do give to him (and I think to him and his servant 

only so long as they steadily work) the right to dig and follow up the present 
lead, he paying a liberal assessment for all damage done ami rendering an 
account of all gold found, and that, as soon !f.S gold in quantity be found, the 
Government do take over the discovery, paying Mr. Home a liberal reward 
according to the value of the discovery when ascertained. 

It must be evident to anyone that no private individual could under· 
take to trace a lead or vein of gold to its source through numerous printe 
lands without the aid of Government, and when Mr. Home states that he 
will either pay the full value of the land through which be may require te 
pass or merely the damage done by him in diggin~ up the land (at the option 
of the land owner), I think his proposal is ,·ery hberal. It must be borne in 
mind that supposing private owners of land to ha,·e any claim to the gold 
beneath the surface, Mr. Home's proposal does not affect them, for the instant 
the gold is found, the Government takes over the discovery, and may allow 
the land proprietor to pay only a royalty of 5 per cent, whilst on Crown land 
f~nders pay 10 per cent. These I believe are the rates of royalty charged in 
New South Wales, and it is evidently the interest of every proprietor to assist 
in a search which may lead to the gold being found in or near his land. 

I need hardly say tbat in recommending these proposals I assume that the 
lio\·ernment considers the disco\·ery of gold a thing to be desired and encouraged. 
Certain settlers will, of course be found, from fear that the industrial pursuits 
of the country may be interfered with, to oppose it, but experience has shewn 
tbat the t:overnor-General of New South 'Vales was right· when he stated 
that it would have been as futile to attempt to stay gold digging as to stop 
the tide, and that on no just or sound principle of Government could it be 
justified. 

The e\·il to be apprehended is uncertainty, ami a rush of persons to a 
field which may turn out Yalueless. Disappointment would induce recklessness, 
disorder, and distress, but if it was known that a search was being 1u;ide, and 
that its results would be duly proclaimed, public excitement would be kept down 
and ordinary business be uninterrupted. It seems to me to be our duty to 
encourage and promote any search that will at once and for ever settle the 
disputed question, and if it should be that gold in quantity ii really found, we 
ought to be, and I trust we should be found thankfully prepared to take adYautage 
of the wealth which l'rO\·ideuce opened up to us.-1 have &c., (Signed) }'', R, 
SAI:ND}:Rs, Assistant Government Agent. 

To the Govt. Agent, Western PrO\·incc. 

Ratnapura, December 11, 1868. 
SIR,--I ha,•e just returned from ,·isiting the l{atnapura gol<l field, where 

the sample was taken from, which I saw at the Kachchcri, the gold I found 
at Ratnapura appeared the same as what had been found previous to my goin~: 
there. I believe from the experience I have had in gold mining elsewhere, 
that gold could be got at Ratnapura in paying quantities, if systematically 
worked by an experienced miner. I would therefore propose to Government 
the following I-

T bat 1 utuuc m:l)' 1Je allowt\1 to search within a radius of 2 mile5 from 
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the point where the first, tracings of gold were disc?vered for ll period of- two 
years, and request that Government take all such pnYatc lands as the gold can 
be traced on to, as for public purposes the necessary ass~ssmcnt b~inJ; defrayed 
by me, or that the Governm~nt do. secure to me the nght o~ d1ggmg a~ng 
and through private lands, until I amved at the quartz reef, paymg compensation 
for any damage, and in the. event ?f my sticking !'- .payable .quartz reef, !DY 
reward to be averaged accordmg to 1ts value, I retamtng the nght of workmg 
the same at the rate of. royalty or duty claimed by the Government of Victoria.­
I han, &c. (Signed) JoHN W. HoME. 

:F. Saunders, Esq., Assistant Government Agent, Ratnapura. 

No. 16. Government Agent's OIT!ce, Colombo, January 13, 1869. 
Su,-With reference to your letter No.--of the 16th ultimo, I ha,·e the 

honor to annex for your information Copy of one No. 12, dated the 9th instant, 
from the Colonial Secretary with its annexure. I have, &c., 

The Assistant Agent, Ratnapura. (Signed) F . }{, SAUNJJUS. 

(Copiu.) 
No. 12. Colonial Secretary's Ofiice, Colombo, January 9, 1869. 
SIR,-I have referred to the Queen's Advocate your letter of the 18th ultimo, 

No. 818, with its enclosure from y<lur Assistant at Ratnapura, relative to a 
proposal made by Mr. Home to pros~cute a search with the view of ao;cer­
tainin& if gold in large quantities e:¥ist in Ratnapura. 

I am now directed to transmit to you copy of a communication receiw·d 
from the Queen's Advocate in reply to the reference from which you will observe 
that be is of opinion that the Ordinance No. 2 of 1863 does not empower the 
Government to take up private lands for the purpose of ascertaining the existence 
of g<lld therein. 

I am to add that it would be impossible to concede to Mr. Home the 
t!xclusive privilege of searching within a radius of two miles, and he must trust 
to the liberality of the Government to reward him according to the value 
of his discovery, if gold should be found by him to exist in remunerating 
quantities. I have, &c., (Signed) J. SWAN, for Colonial Secretary. 

The Go,•ernment Agent, Colombo. 

No. 381. Colombo Jist December, 1868. 
SIR,-With reference to your letter No. 589 of the 24th inst. I have 

the honor to state that the Ordinance No. 2 of 1863, which enables the Government 
to enable the Crown to take possession of private lands for the public uses, docs not, in 
my opinion, authorise the taking of private lands for the purpose of ascertaining 
the existence of gold therein. 

That Ordinance provides for the taking of private land for an ascertained 
public purpose, such taking being shewn to be "necessary for the public 
ad\'antage." It is not consistent either with the letter or spirit of tbat enactment 
that the Government should dcpriYe a subject of his laud for the speculative 
purpose of ascertaining whether or not gold can be found in it. 

I have, &c .. (Signed) R. F. MORGAN. 

GOLD IN INDIA AND AUSTRALIA. 
(From the Madras Mail, March 28, 1881.) 

The liovernu1cnt of India in analysing Mr. Brough Smyth's famous report 
r~marked :-" If we omit the altogether exceptional sample from Wright's LeTel 
which gave 24t oz. per ton, and the picked specimens from the same workings 
which gave 25~ oz. per ton, we get 88 samples, yielding an average of 1 oz. 
8 dwts. 22 ~rs. of gold per ton." That was the result of Mr. Brough Smyth's 
clcplorations m the Wynaad over a period of eighteen menth1. Let us com· 
paro tbes~; figure. with actual mining results in Australia, The actual 7icld 
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from (luartt-mlnes in Queensland was about equal to Mr. Brough Smyth's 
average specimens in the Wynaad. The average yield in New South Wales 
for the sa'lle year was I oz. 5 dwts. 7 grains per ton. There is no lack of 
rich "specimens" in Australia as in the Wynaad, but experience has taught 
the Australian miners not to attach too much importance. to specimens. The 
average yield of a mine, over · a period of time, is a. far more certain 
indication of the value of land in the neighbourhood for mining purposes. 
With the above figures befo're us, we may well ask ourselves what there is 
to justify the high prices that have been paid for mining lands in Southern 
India? This is a matter, however, that chiefty concerns speculators in England; 
if they are satisfied it is not for Indian landholders to complain. 

The reports before us contain some useful hints for the managers of the 
companies that are commencing operations in our midst. The importance of 
having improved machinery is strongly insisted on. Though the gold-saving 
appliances in Queensland are acknowledged to be "the most modern and 
proved obtainable in Au.;tralia," yet, we are told, it has been demonstrated by 
practical assay that as yet, "only about so per cent of the e;old contained iu 
quartz is obiainable by our appliances. In some few reefs, where the mundic 
is largely impregnated with sulphides, especially zinc and lead, and nothing 
like 50 per cent of the gold can be obtained, even when the reverberating 
furnace is used." Indeed the importance of the proper treatment of tailings, 
and matter which has passed through the quartz-crushing mills, is becoming 
universally recognised. The Queensland report avers that one-seventh of the 
yield of gold in one district bad come from the " pyrites works, " the owners 
of which are supposed to have made large profits. It is worthy of remark 
that the total value of quartz-crushing machinery in Queensland, is put down 
at £270,000 only, a small sum in comparison with this capital that has al· 
rea:dy been raised for mining in India. But with this machmery, the yield of 
quartz-gold in the colony in 1879 was about 190,000 ozs, worth at £3·10~. 
per oz., about £6so,ooo. The yield from alluvial mines (chiefly worked by 
Chinese) in the same year, was g8,815 ozs. The total yield of gold for the 
year was 288, 556 ozs., valued at £ l,oog,g46, the number of miners being 
J, 1()1 Europeans, and 5,621 Chinese; and the average earnings of each in· 
dividual mmer was £ 114. For the year 1878, the earnings were as low as £74. 

From the same oflicial documents, we gather the interesting fact, that the 
total Australian gold supply from :851 to 1878 was £240,000,000. Aad 
yet gold-mining Rags in Australia, though any quantity of auriferous land may 
be had for £• an acre. "The want of means to carry on prospecting oper· 
ations for the discovery of the new gold-fields, and the gradual exhaustion of 
those easily worked deposits of our known gold-fields, have been the main causes of 
the decrease in the number of our gold-miners, and until new fields be opened, 
or the necessary capital and skill for workiog the deeper or more diflicult 
deposits of our older gold-fields be forthcomin~, an increase of our gold-yield 
can scarcely be expected." Such is the opimon of Mr. Harrie Wood, the 
experienceJ Under-Secretary for Mines at Sydney. It is some consolation to 
rt>flect that gold-mining in India will not languish for want of capital, 

GOLD IN CEYLON. 
(!'rom the Ctyltm Obsl!rvl!r, April 7th, 1881.) 

The following is Sir Samuel Baker's ref~rence to the first discovery of gold 
in Ceylon:-

It has hitherto been the opinion of most writers oa C~ylon that the pre­
cious metals do not exist in the island; and nr. Jlavy in his work makes an 
unqualitieJ assertion to that effect. But from the discoveries recently made, 1 
a01 of opinion that it exists in '<'I!'J' la rgl! quantities in the mountainous dis­
tricts of the island. It is amusing to see the positive . as7'<ms of a cle\·er 
man upset by a few uneducated sailors. A few men oy latter class, who 
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had been at the gold-digrings both in California and Australia, happened tO 
engage in a ship bound for Colombo. Upon arrival, they obtained leave from 
the Captain for a stroll on ·shore, and they took the road towards Kandy, and 
when about half-way, it struck them, from the appearance of the rocks in the 
uneven bed of a river, called the Maha Oya, 'that gold must exist in its 
sa !Ids.' They had no geological reason for this opinion; but the river hap· 
prned to be very like those in California, in. which they had been accustomed 
to find gold. They accordingly set to work with a tin pan to wash the 
sand, and to the astonishment of everyone in Ceylon, and to the utter con­
fusion of Dr. Da\·y's opinions, tlaey actually discover.·d gold! The quantity 
was small; but the men were very sanguine of success, and were making their 
preparations for working on a more extensil·e scale, when they were all 
prostrated by jungle fever; a guardian-spirit of the gold at Ambepuose, whicll 
will ever effectually protect it from Europeans. 

They all returned to Colombo, and, when convalescent, they proceeded to 
::-l"uwara Eliya, naturally concluding that the gold which existed in dust iu the 
rivers below must be washed down from the richer stores of the mountains. 

Their ftrst discovery of gold at Nuwara Eliya was on the 14th of June, 
1854, on the second day of their search in that locality. This was found 
in the 'Vale of Rubies.' I had advised them to make their ftrst search in 
that spot for this reason; that, as the precious sto11es had there settled 
in the largest numbers, from their superior gravity, it was natural to con­
clude that, if gold should exist, it Wt)ltld, from its gra,•ity, be somewhere 
below the precious stones, or in their vicinity. 

From the facility with which it bas been disco\'ered, it is impossible to 
form an opinion as to the quantity or the extent to which it will eventually 
be developed. It is equally impossible to predict the future discoveries which 
may be made of other minerals. It is well known that quick~ilver was found 
at Cotta, six miles from Colombo, in the year 1797· It was iu small quanti· 
ties, and was neglected by the Go\•ernmcnt, anJ no extended search was prosecuted. 
The present search for gold may bring to light mineral resources of Ceylon 
which have hitherto lain hidden. 

The minerals proved to exist up to the present time are gold, c1uick-silver, 
plumbago, and iron. The two latter are of the finest quality, aml in immense 
abundance. The rocks of Ceylon are primith·e, consis.ting of granite, gneiss, and 
quartz. Of these the two latter predominate. Dolomite also exists iu large 
quantities up to an elevation of 5,000 feet, but not beyond this height. 

CAUSES OF SUCCESS AND l•'AILURE IN MODERN GOLD-1\HNINC. 
(From the Ceglo11 Obmver, April 18th, J88t.) 

The Joumdl of Ike Socitl)l •if Arts for 21st January contains a paper read 
by Mr. A. G. Lock on the above subject. ln opening Mr. Lock stated that 
the "Stock Exchange Year Book" for 188o, 1·eveals the fact that 
£2,240,449 of English share capital wasJinvested in so-called "gold-mining" enter. 
prises at the end. of 1879. An analysis of this sum shows it to be CO\llpo~l'd of :-

£871,658 which has never paid n dividend. 
362,041 which has paid none for some years past. 
110,000 which is paying about 3 per cent. 
8¢,750 which is paying 10-50 per cent. 

£2,240.~9 
In other words, more than half this larg~ amount is utterly unremunerati\'f', 
To this fact, Mr. Lock said, was no doubt due the su~picion with which the 

enterprise ba; come to be regarded, wherea~, if properly conduc.ted, none was 
safer or more profitable. The causes that determine the succe;s or failure of an 
undertaking 1vere stated to be as fnllmn :-

1. The soundness of the con~titution uf the undertaking. 
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~. The presence of gold in the property, and the existence .of the ordinary 
facilities for mining operations. 

3. The knowledge of how to extract the gold in the property, and the 
provision of suitable apdliances for the purpose. 

Mr. Lock mentione the several conditions under which gold occurs, viz:­
(1.) In the form of scattered grains and nuggets, in alluvial deposits, having 

been liberated by natural causes from its original matrix; (2. ) In the form of 
grains and leaves, in mineral veins (principally quartz), still enveloped in its 
matrix, but not associated with any other metals, and technically known as 
"free" gold; (8.) In the form of grains, imbedded in and most intimately 
associated with (not chemically combined with) various other metallic compounds, 
chiefly sulphides and arsenides, and commonly known by the comprehensive 
term "pyrites," disseminated throughout veins of quartz or other mineral. 

The first class Mr. Lock passed over, as there is le~s difficulty and making 
expense in treating it. The process of crushing and stamping was then described, 
the best forms of stampers and proper order of their drop being detailed, 
Mr. Lock said:-

1 would here direct attention to a class of stamps recently brought into 
notice, which though requiring certain modifications to fit them for gold ore 
crushing, yet are decidedly a step in the right direction--! refer to W. Rasche's, 
of Melbourne, "direct acting'' battery, Husband's and Sholl's Pneumatic stamps 
and Patterson's " Elephant" stamps. They are all based upon one principle : 
the battery consists of two ~tamps only, driven at a great speed (150 to 200 
blows per minute), and weighing only 2 to 4 cwt. each, their main differences 
lying in the means adopted for securing the speed. The perfection of stampin~, 
so far as quantity is concerned, would be gained by allowing each stamp tn 
a battery to work independently, and to surround it on all sides by screens. 
One reason why some of the stamps in Victoria and America crush so much 
more than others, is, that they have screens both at the back and at the front 
of the battery. An excellent little stamp for prospecting purposes has been quite 
lately invented by Dunham. It can be driven by mule or hand-power, and 
is exceedingly portable ; the stamp is surrounded by screens, and consequently, 
permits the maximum of duty to be reached. 

The appliances for arresting the gold {both free and pyritous) rendered 
separable by the stamping operation were then described, these being divided 
into the mercury or amalgamation methods and the blanket-tables. Under the 
first head Mr. Lock saia :-

A very effective arrangement of blanket-tables and mercury troughs, adopted 
by the largest Victorian companies, is as follows :-The material leaving the 
stamps is led into a trough, having a perforated J?.late at the bottom to keep 
back any coarse stuff, ·by which it is easily distnbuted; thence it passes into 
three connected troughs, containing mercury, dropping frqm the first into the 
second, and from the second into the third. Each of these troughs, is fitted 
with a splash-board, which, reaching down to within a certain distance of the 
bottom compels the falling matter to penetrate the mercury more or less before 
escaping over the lip of the trough. Each trough has a tap hole on one side, 
by means of which the amalgam may be drawn off. The whole of the con­
trivance is under lock and key, which prevents stealin~. At the end of the 
blanket-table, another similar trough is placed, through whtch the material passes 
before entering the waste-trough. The amalgam formed in all these troughs 
is periodically removed. 

The causes of success and failure of the blanket-tables were also described, 
as well as the treatment of the blanket sand by barrel amalgamation. The 
treatment of the tailings, a matter of considerable trouble, and largely neglected 
in well-paying mines, was then gone into, it being shown how much gold at 
present lost might be saved. Mr. Lock then described the operations necessary 
for separating the ore from the pyrites; in which amalgamation also takes a part. 

9 
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Mr. 'cosmo Newbery was spoken ot as having introduced several improvements 
in these processes. The paper concluded with some illustrations of failure and 
success from using unsuitable and suitable appliances respectively. Regarding 
the latter we quote the following:-

The first and most prominent example is the well-known Port Philip Co., 
ot Victoria, to whose managin~ director, Mr. Rivett BlanJ, the science of gold· 
mining is much indebted. Th1s company has to raise its ore from ·a depth of 
700 to 1,000 ft. During the past 10 years, it has treated 600,531 tons, the 
average yielded of which was 6 dwt. 13 gr., the extremes being 3 dwt. 23t gr. 
in 187R, and 7 dwt. 21 gr. in 1878. The same company has treattd 3,592 tons 
of pyrites, yielding an average of 4 oz. 3 dwt. 17 gr. of gold, when concentrated. 
The average total cost of treatment has been £3 13s, 7d. a ton: the average 
profit, £13 5s. Another Australian company, getting part of its ore from surface 
workings, has profitably crushed 283,550 tons, with an average yield of ·2 dwt. 
22 gr. Another treated 7,453 tons in seven months, with a return of 2 dwt. 
lOt gr., a.nd paid £2,101 lOs. profit. Another realises a large profit from a 
yield of only 1 dwt. 1-i gr. per ton of ore crushed. But the most remarkable 
of all is the Imperial Company, at Ballarat, which has treated 2, lOO tons of 
quartz, affording only 21·99 gr. of gold per ton, with a fair margin of profit 
on the operation; in other words, it has made money out of material which is 
only one-tenth part as rich as the non-pyritous material which its neighbours 
are throwing away. 

GOLD IN CEYLON. 
(From the Ceywr~ Observer, April 23, 1881.) 

It is evident that in the preliminary operations necessary to the development 
of a gold-mining industry in Ceylon, private enterprise is to do the work with 
little or no aid from Government. It bas been so, to a ~reat extent, in reference 
to "new produetsY Vastly different is the relative positions of the Government 
and private planters in reference to cinchona cultivation, for in~tance in Java 
or India and in this island; and in regard to gold, we have the so-called slow 
and old-fashioned Indian Government at a very early stage indenting ou the 
services of the highest living authority, Mr. Brough Smyth, for an elaborate 
survey and report of their supposed auriferous region, while as we haYe stated, 
the whilom progressive Executive Administration of this island is content to 
slerp over the business, and to allow the merchants and planters inJividually 
to do the best they can to discover whether paying quart~ reefs with gold 
exist in the country. No one can read Mr. Brough Smyth's elaborate reF.rt 
(lying before us as we write!, covering 100 folio pages and referring ma1nly 
to "the gold mines of the SOuth-Eastern portion of the \Vynaad and Carcar 
Ghaut," without feeling that had Sir Henry Ward or Sir William Gregory 
administered here in .1879-80, instead of Sir James Longden, an official request 
for the services of this officer would have been transmitted to Madras long 
before the general public had begun to look around for the means of securing 
professional advice for themselves. 

The opportunity, however, for timely official action is past; for we learn 
on good authority that a Colombo mercantile house, Messrs. Alstons, Scott & 
Co., have already decided to endeavour to secure the aid and advice of Mr. 
»rough Smyth in reference to some of the hill properties under their charge. 
As a preliminary operation, blasting for specimens of the the quartz cropping 
out Ol\ Amblakande and other estates in the Dolosbage district is now being 
carried on, and the resulting specimens will be laid before Mr. Smyth, who, 
if he considers them favourable, will be asked to visit and report on the 
district. In other directions practical steps have been taken of much 
importance. Mr. A. C. Dixon has been sent to the Sabaragamuwa (Rakwana) 
district on a mission connected with the prospecting for gold as well as gems. 
It is not unlikely that this enquiry may eventuate in the Ratnapura (" City 
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of Gems") or Sabamgamuwn Gold and Gems Mining Company, Limited, with 
a London as well as local directorate; but a good deal will depend on the 
nature of Mr. Dixon's report. In still another direction, the services of Mr. 
Harvey, a gold-mining authority, have been utilized during his few days' ·stay 
in the island. This gentleman bas, we believe, paid a hurried Yisit to the 
Kadugannawa, Ambagamuwa and Matale districts previous to his departure to­
morrow by the French steamer for Europe. We have not heard the result, but 
from among the quartz specimens sent to this office, Mr. Harvey, a few days 
ago, picked out one piece (received from Amabagamuwa) as affording favour­
able indications of a gold-yielding reef. The sand sent to us from the neighbour­
hood of Nuwara Eliya also favourably impressed Mr. Harvey, for, if auriferous 
as it appears to be, it could readily be made to give up 90 per cent of the 
precious metal contained in it. The specimens of quartz sent to us are, how· 
ever, far too small for the miner's or geologist's purpose: blocks two feet in 
length would apparently be more to the purpose than pieces of a few inches 
in size. In a few days we are likely to have another gold prospector and 
geologist in the island in Mr. Macdonald Cameron, and we trust he will 
have an opportunity of visiting the interior of the island and obtaining some 
idea of our supposed auriferous region. The point now is whether the planters 
in several of the districts within this region should not take common action 
to ensure a suitable examination of their country. We have received notes of 
a meeting. held by the " Wynaad Planting and Mining Associations " on the 
16th March last which shews how our neighbours over the water act together. 
We make a few extracts to indicate that our District Associations in some 
cases-say in Dolosbage, Ambagamuwa, Rakwana, Matale and Rangala-may 
well add " Mining" to their " Planting" designation and so treat with Gov­
ernment or gold prospectors as they may deem fit on this new subject of 
enquiry. The Wynaad planters have, it seems, been asking the Government to 
do more than it bargained for. We read:-

Cold 1llini11gs :-Read reply from the Government of India to the Associa· 
tion's request for the services of a Mining Engineer to report on the district 
of South Wynaad. 

The Government are of opinion that enough has been done on their part 
to develop the new Industry and that it must now be left to private enterprise. 
-Recorded. . 

The Government of Ceylon could not well answer our District Associatio!lf. 
that they had done enough already to develop the gold-mining enterprise. It 
is satisfactory, however, to learn that in answer to enquiries already made, our 
local Executive-if they are not prepared to call for Reports,-are inclined 
to impose the fewest possible restrictions on the new enterprise in conneetion 
with the mining rights of the Crown. In this connection we may quote 
from Mr. Brough Smyth's report to the Madras Government:- . 

This is not the place to discuss the manner in which lands should be leased 
for mining purposes, nor would it be right to offer opinions which might be 
opposed to the policy of the Government, but it is perhaps proper to suggest 
that regulations should be framed and published under which penons could 
make applications-

Ist.-For licenses giving the right to " prospect" for gold. 
2nd.-For leases of lands containing auriferous rocks. 
]rd.-For licenses to take and divert water for mining purposes. 
The manner in which lands held under the various tenures should be dealt 

with, the taxes (if any) to be paid by landholders who grant leases for gold· 
mining purposes, and the method of assessing mining properties are questions 
solely for the consideration and final decision of the Government. It is, bow­
ever, now well ascertained in countries where gold-mining is an established 
industry, that the fewer impediments placed in the way of mining enterprise 
and the lighter the exactions, the more certain are the profits to the revenue. 
The State gains largely indirectly, and, in sacrificin& the reven11e wlaich qlat 
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be obtained directlf by laying imposts on the miner, it encourages him in his 
labors and leadS htm to undertake explorations which, if be were heavily taxed 
he would never contemplate. 

At a general meeting of the Nilgiri and Kotergherry Planters' Associa­
tions held at Ootacamund on the 31st March last, the following Memorial to 
the Governor of Madras in reference to Mining Rights was adopted. We ex­
tract the portions of interest to us in Ceylon :-

Humbly Sheweth.-That your petitioners are land owners and coffee planters 
on the Nilgiri Hills and in Wynaad, possessio~ large tracts of land held 
under different tenures. That the uevelopment of the mining enterprise has led 
your petitioners to examine their titles, especially with reference to mining rights 
and having in many cases found that they are .pronounced at home to be un­
satisfactory and uncertain, your petitioners have determined to represent their 
grievances to your Excellency's Government, with the earnest prayer that this 
memorial may receive your Excellency's favourable and very early consideration. 

/ .-GQ'/!emmm/ NtJ/ijicatio1t, dated 1glh ();tober 188o, r.·-mining kases. 
The terms laid down in this notification have already been found to be 

a prohibition of business. Several sales of properties have been hindered by 
tlie restrictive terms, thereby causing loss to proprietors, and a complete block 
to private enterprise. The rule restricting applicants to blocks not exceeding 
thirty acres is impracticable, considering that the flatness of most of the Indian 
reefs gi\·es so small an area of stone to be depended upon for the large ex· 
penditure of machinery, even if the lode be present under the whole thirty 
acres of surface. Added to this is the risk of the stone, from such small 
blocks, being worked out before the great expense attached to the erection of 
such costly machinery, can be recouped adjoining blocks in the meanwhile being 
probably allotted to other applicants. 

The following conditions, laid down in the notifications, are also render­
ing the proper development of reefs on Government land impossible:-

00ttditio1l 3·-" That within three months from the date of the execution 
of the lease, not less than five labourers per acre, shall be regularly employed, 
during the ordinary hours of labour, on ba1za fide mining operations on each 
block,. in such manner as the Government may approve. Returns of the number 
of labourers employed per diem, shall be sent to the Collector or Commissioner 
at the expiration of each month." 

C01uiltio1z 4·-' ' That the lease shall not be sub-let or assigned without the 
COJUent of Government being previously obtained." 

It has occurred to your petitioners that terms somewhat as follows mieht 
be found much more advantageous to Government and tend to the development 
of the industry by encouraging private enterprise:-

I.-That prospecting grants be given over a considerable area, say one 
square mile, for a period of at least six months. This will enable the pros­
pector to learn the strike and dip of the reef on the larad he has selected, 
and whether it is continuous, and it will enable him to secure such portions 
as he may have found of value, without the fear and risk of his losing the 
reward of his labour, his neighbours taking advantage of his knowledge. 

2.-That a mining lease may be given on the whole, or such portion of 
the area -granted for prospecting as the applicant may select within the above 
stipulated period of six months. 

J.-That there be no restrictions regarding employment of labour. 
+-That if an applicant has satisfactorily provided for the working of any 

block either by transfer to a Company or otherwise, he may be allowed to 
apply for and to take up another. 

II.- Your petitioners would now address your Excellency with reference to 
land held on ju//afl tenure. From the notification a hove ref erred to it appe:us 
that the rulEs and conditions apply only to Government waste lands, hereafter 
to be taken up and not yet leased to planters, as it is distinctly addressed to 
'persons desirous of obtaining permission to mine for gold on Government 
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waste lands in the Wynaad or Nilgiris." It is therefore evident that the orders 
passed in the notification, cannot have reference to any but Government waste 
lands, and that the position of holders of land on jutla!J tenure has not yet 
been defined by Government. Your petitioners would urge that inasmuch as the 
tenure of land held under puttak title is of a permanent nature as regards 
tbe terms for which the land is held, the G1:>vernment should, if it is intended 
to claim any mining rights, specify distinctly the grounds on which they pur. 
posed to do ~o. They submit that as the majority of such lands were held by 
private individuals prior to the assumption of rights by the British Government it is 
necessary that Government should show that these lands were formerly held by 
with some reservation of mining rights. Your petitioners urge that the right 
to mine or wash for gold. was not withheld even by Jammies, but a tax was 
imposed on such operations, and that mining was carried on many years ago 
in Nanjanaad and elsewhere. Your petitioners therefore pray that an order 
may be passed by Government speedily, distin<:lly declaring their policy as 
regards this question and your petitioners beg further to refer your Excel· 
Ieney to a reputed despatch of the Government of India, No. 7, dated 7th 
September 1879, to the Secretary of State, which your petitioners have been 
led to understand distinctlr says "that, acting under the opinion of legal ad· 
visers, it has been determmed that the Crown has no prerogative ri&hts over 

. ~old·mines outside the Presidency Town." 
riii-is on the subject of land escheated.-Eo.] 
IV.-Your petitioners embrace this opportunity of bringing to the notice of 

your Excellency the growing needs of the gold district in Wynaad. Tele,.a· 
phic communication is urgently required, and has already been represented to 
the Madras Government, but no steps appear to have been taken to meet this 
great want. It is difticult to form statistics of the probable returns, but there 
is no doubt it would amply repay the outlay: each company in Devellah (now 
about sixteen in number) would probably spend at least R1oo a month and 
there would be a large amount of business, apart from the mining enterprise. 
The odds, your petitioners would also urge, demand the immediate attention 
of Government. In the transport of heavy machinery to the mines, great difli· 
culty has been experienced, and your petitioners would respectfully request that 
the roads may be put · in thorough order, and bridges strengthened between 
Ootacamund and Neddiwuttum, thence to Devallah and Beypore vi'' the Car· 
coor Ghaut. 

V.-In view of the rapid extension of the &:old mining industry during 
the past year, your petitioners would respectfully request that a Gold Com· 
missioner be appointed to secure practical and uniform policy as regards gold 
mining generally. . 

On the gold prospects in Southern India generally, it may be remembered 
that Mr. Brough Smyth summarized his views as follows:-

I hope I have expressed with sufficient distinctness the opinion I entertain 
respecting the gold fields of South-east Wynaad. 

The facts will speak more strongly than words to those acquainted with gold 
mines. Gold has been found on the south near Eddacurra and on the north 
near Nellacottah, on the west near Vyteri, and on the east as far as Boling· 
broke, that is to say, over an area of more than 500 square miles. 

The reefs are very numerous and they are more than of the average 
thickness of tho~e found in other countries; they are of great longitudinal 
extent, some being traceable by their outcrop> for several miles;. they are 
strong and persistent and highly auriferous at an elevation of less than 500 
feet above the sea, and th~y can be traced thence upwards to a height of 
nearly S,ooo feet; near them gold can be washed out of almost every dish 
of earth that is dug; the proportion of gold in some of the soils and reefi 
in the neighbourhood of Devala is lar&e ; and, the country presenting the 
greatest facilities for prosecuting mining operations at the smallest cost, it 
must be apparent to all who have given attention to this question that, sooner 
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or later, ·gold-mining will be established, as an important industry in Southern 
India. 

The retardation of this event will be caused, not by the meagreness of 
the resources-they are large,-but probably by the mistaken notion that where· 
ever there is gold, all the care, all the forethought that would be deemed 
requisite in other pursuit~ may be disreguded in conducting mining operations. 

We have little doubt of a report as favourable being the result of a similar 
examination of much of our bill-country; while in reference to the working 
of the reefs, the convenience for transporting machinery, the available w:tter 
power, the supply of labour and the healthfulness of the climate, there can be 
no question that Ceylon presents very great advantages. 

GOLD AND GEMS IN CEYLON. 
(From the Utyloll Observer, April:zsth, 1881.) 

We have receh·ed from Mr. A•1wa.rdt specimens of quartz from his pro­
perty, Mount Pleasant, near Galle. In these there is no appearance of gold, 
but a good deal of black mica. In some samples previously furnished. Mr. 
A. C. Dixon discovered traces of gold. The professional rep~arts of this gentleman 
have also been laid before us, and we may · extract a few passages to shew his 
opinion of the prospects of gold reef being found in the Southern Province near 
Galle. On the 15th December last, Mr. Dixon wrote:-

"I have examined the sp~cimens of gold, gems and bag of sand which I 
received from you on the 9th instant with the following result:-

"a. The small nugget was pure gold and weighed over 6 grains. 
"b. The stones in the paper parcel were fragments of gems such as corun· 

dum, sapphire, garnets, tourmaline, zircon, &c. 
"c. The bag of sand contained fragments of the same mineral as b, 

abounding especially in garnets, I did not find any gold in the sample seat 
in bag." 

On the 27th December, after a personal visit, Mr. Dixon was able to say:­
" I saw the man who found the gold and examined the place from which he 

took it. I requested him to dig more ar.d wash it in my presence, after whict. 
I examintd the residue. I found no trace of gold in it, but numerous fragments 
of gems and quartz. I then followed up the ravine to its source with the 
expectation of finding a quartz reef from which the gold might have come. I 
found two small reefs crossing the ravine and took specimens from them. These 
I have examined and find only a slight trace of gold not in quantity to warrant 
its working. There is evidence of the occurrence of gems jn the vicinity. I 
saw several which bad been taken from the opposite side of the hill, and judging 
from these they appear to be of as good a quality as the gems at Ratnapura 
but not so large in size. They were cbiefl.y ruby, sapphire, . tourmaline and 
eat's eye. I have no doubt larger ones will be found. I spoke to your kangani 
respectin~t the quartz reefs and have no doubt that if they were broken into, 
it would set the matter at rest as to whether gold is to be found there in 
q\lantity worth workil)g. From what I saw it did not appear to be so." 

Afain:-
" have examined the specimens of quartz sent on the 17th March and find 

in it slight traces of gold at the rate of a few grai11s per ton. There is other 
metallic matter in the quartz, viz. iron as n sulphide. I have no doubt from 
what I saw when there that better samples will be sent you." 

So far therefore search at Galle has been unsuccessful, although 1\fr. Dixon 
holds out encouragement to persevere iu blasting for a reef. We trust Mr. 
Auwardt's further efforts. may be crowned with success. 

We learn that the result of Mr. Ilan·cy's hurried visit to the Dolosbage, 
Matale and Ambagamuwa districts bas been to leave matters \'ery much as they 
were, save that certain out·crops of quartz were pronounced non-auriferous and 
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that o( other places an opinion was expressed favourable to investiption. ·Mr. 
Harvey is a very hi~h authority in the gold-mining world and 15 naturally, 
therefore, correspondmgly cautious in the expression of his opinion. He was 
the first, it seems, to inspect and report favourably on the auriferous land 
belonging to the late f1m1 of Messrs. William Nicol & Co. of Bombay, and 
his report led to the establishment of the Glenrock and other gold-mining Companies. 
His inspection of our hill region was far too hurried to lead to definite practical 
results. It may, in one sense, be saiu to be premature, for Mr. Harvey would 
be the man to call in after some progress was made in the investigation, to 

five a decisive opinion on the value of quartz, and the nature of a reef. 
'lauters will act quite rightly to make available representative specimens of 

the quartz which they have reason to suppose to be auriferous; but, as Mr. 
Harvey pointed out, the proper course in the case of Ceylon where gold has been 
fonud in the river beds and nowhere else (to speak of) as yet, would be to 
pan and wash in the rh·er and follow up so long as gold was found, until 
at last it disappeared from the washings, and t/~~:11 to look right and left and 
all round for the matrix reef from which the gold had gradually been denuded. · 
Now this is work appertaining to the Government of the country. It is impossible 
that private individuals can undertake this duty, and we thmk, therefore, there 
is good reason for calling on the Lieut.-Governor to devote some portion of 
the surplus revenue fi'Qm the Pearl Fishery to an investigation which may be 
fraught with important consequences to the revenue and prosperity of the Colony. 
It will be remembered that in 1854 an attempt to follow up the Mabaoya and 
Ilingula in the manner described above, was frustrated by the advent of the 
south-west monsoon. Unfortunately this same rainy season is again close at hand. 
Mr. Harvey was greatly struck with the advantages presented to the ruiner in 
Ceylon in railway and road communication, water power, good climate, &c. 
He also expressed an interest in the gem-digging operations in the country and 
hazarded the opinion that much deeper mining both for gems and gold in 
suitable localities (as recommended by Sir Samuel llaker in the cMe of Nuwara 
Eliya), ought to lead to successful results. The bed of an ancient river, or the 
old bed of an existing river which bas shifted its course, would probably be 
a favourite spot in which to operate for gold. . 

It must be remembered that Ceylon is one of the oldest geological formations. 
(jeoJogistis speculate on this island having eeen connected with Madagascar and 
the Malay Peninsula by land long since submerged. They still regard a belt 
commencing on the east coast of Africa and across Madagascar, Ceylon, Malay· 
Peninsula and Borneo as the most likely division in which to find the remains 
of the earliest human beings or of the most advanced apes, on the earth's 

. surface. Denudation of the rocks and reefs has therefore been going on in Ceylon 
far longer than in 1•ost countries, and the fact that very valuable gems and 
eviuences of gold have been found so near the surface affords good reason for 
anticipating greater success from deeper mining. 

Since writing the above we have seen Mr, A. C. Dixon on his return from 
the Rakwana district. The Rangwelletenne limestone with its supposed 90 per 
cent of lime is a delusion. The limestone Mr. Dixon saw is poor. Gem pits 
exist on Everton estate to the depth of forty yards, and Mr. Dixon saw finer 
stones-sapphires chiefly-than any he bad previously seen in the island. Two 
or three were valued by the Cbetty owner at over·£200 a piece; but Mr. Dixon 
fully agrees that the proper localities ha,•e probably not yet been explored for 
the best gems, and be is likely to recommend a trial shaft in an old river bed. 

GEMS AND LIMESTONE IN THE RAKWANA DISTRICT. 
(From the Ceylo11 Observer, April 26, 1881.) 

We learn from Mr. Shand, senior, that the Rangwelletenne limestone so well 
reported on by Mr. Hughes was found in the shape of boulders iu the river, 
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and that Mr. Dixon could not find any of similar quality for the good reason 
that all the best boulders l had been collected and used up for estate purposes. 
There exists, however, a small bed of limestone not far away which runs 
through native property, and which had the Superintendent of Rangwelletenne 
(Mr. G. D. Brabazon) not beer.. absent from the district, he could readily have 
pointed out to Mr. Dixon. Altogether it is a pity that the geologist's visit 
to the ; district was: not made known to proprietors generally beforehand. His 
attention could have been directed to what is supposed to be the richest gemming 
land in the district, near the Everton ridge, and also on Batakande from which, 
last year, it is said, £9,0CXJ of precious stones were sold, all taken from an 
area not exceeding 2! acres! The old Everton pits which were sunk to a depth 
of 120 feet had to be abandoned by C. M. Bassana Marikar, because he had 
no means of pumping out an accumulation of water. It is very evident that 
there is room with modern appliances and adequate capital for a Limited Company 
to develop a very profitable Gem·diggine industry in the Sabaragamuwa district. 

GOLD. 

(From the Encyclopadta Brilatmica, Vol. X.) 

The colour, lnstre, and power of resisting oxidation, which this metal pos­
sesses have caused it to be valued from the earliest ages. Allusions to gold 
are f~uent in the Old Testament, and the . refi~ing of. the precions me~ls 
by cupellation seems to have been a favounte illustration with the Jew1sh 
poets. (a) JewellC!Y an~ vesSel~ found in Egyp~an tom~ afford evidence of 
the perfection attamed 1D workmg gold at a penod earher than the Govern· 
ment of Joseph, (b) and drawings on tombs of about this epoch clearly in· 
dicate the method of conducting the operations of washing, fusing, and weighing 
the metal. Excavations in Etruria have brought to light beautiful ornaments 
of gold enriched with minute grains of the metal, tlie workmanship of which 
was unrlvalled until Castellani studied and . r_eviv~ the methods employed by 
Etruscan artists. (c) The Greeks were famthar w1th natural alloys of silver 
and , gold named eltctrum, rough nuggets of which were frequently stamped, 
ud formed the earliest coins in Lydia. (d) The colour of this electrum is pale 
yellow to yellowish white, and it contains from 20 to 40 per cent of silver. 

With regard to the history of the metallurgy of gold, it may be men­
tioned that, according to Pliny, mercury was employed in his time both as a 
means of separating the precious metals and for the purposes of gilding. 
Vitruvius also gives ·a de!ailed ac.cou~t of the means of recovering gold, by 
amalgamation, from cloth mto wh1ch 1t Lad been woven. 

Proptrlies.-Gold is the oni_Y. metal of a yellow t(l/our, whi~h i~, however, 
notably effected by small quanht1es of other metals; Lbus the lint 1s sensibly 
lowered by small quantities of silver, and heightened by copper. The surface 
colour of particles of geld is often apparently reddened by translucent films of 
brown iron ore. It is nearly as soft as "lead. The luzrrl11tss varies, however, 
with the composit~on. Crystallized specimens from ~regon and ~raser River, 
containing respect1vely 835 and 910 parts of gold m 1,000 are shghtly harder 
than calc spar but sensibly so~ter than flour spar, or much harder than the 
pure metal. When pure, gold 1s the most mal/table of all metals. One grain 
may be beaten into leaves ":hich c~ver a. surface of 66 square inches, and 
are only • • ~ 0 0 0 th of an mch th1ck. Faraday has shown that the thickness 

a Percy's Metallur-gy of Lt~d, P· 177. . 
b Jacquemart, History of J.urmltlrt, translatlos, p. 331. 
, ArduzologJCal '}tlurnal, 1861, p. 375· 
d "Notes on the anceient Electrum Coins," by Barclay V. Heal!, Nulflil• 

malic 0/mmiclt, part iv., 1875, P· 245· 
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of gold leaves may be still further reduced by floating them on a dilute solu­
tion of cyanide of potassium. When very thin, leaf gold appears yellow by 
reflected and green by transmitted light. If, however, certain gold films are 
heated, the light transmitted is ruby red ; the pressure of a hard substance on 
the film so changes its state of aggregation that green light is again trans· 
~itted. ~a) The me!al is extremely durlile; a single grai':l may .be dra'_¥n 
mto a wue 500 feet m length, and an ounce of gold covenng a s1lver w1re 
is capable of being extended more than 1,300 miles. Gold can readily be 
welded cold, and thus the finely-divided metal in the state in which it is 
precipitated from solution may be compressed between dies into discs or medals. 
According to G. Ross, (b) the specific gravil)' of gold in the finely-divided state 
in which it is precipitated from solution by oxalic acid is 19·49. The specific 
gravity of cast gold varies from 18·29 to 19·37, and by compression (c) between 
dies the ·specific gravity may be raised from 19·37 to l!I··U; by annealing, 
however, the previous der.sity is to some extent reco\'ered, as it then is found 
t? be 19·4.0. Its atomic wPigllt is variously given as follows :-196·67 (Berzelius), 
196·3 (Levol), 100·6 (Wurtz), 196·0 (Watts). The number adopted in this work 
(CHKMJSTRY, vol. v., p. 528) is 100·2. Different observers have given the 
following temperatures as its mdti"g poi11t :-1,425" (C. Daniell), I ,200" C. 
(Pouillet), 1,380" C. (Guyton de Morveau). Rimesdijk, (d) after comparing the 
se,·eral results, concludes that it may be considered to be 1,240" C. The electric 
conductivil)' is given by Matthiessen as 73·99 at 15·1• C., pure silver being 
100; this depends greatly on its degree of purity,-tbe presence of a few 
thousandths of silver lowering its conductivity by ten per cent. The specific 
resista1ue of the metal in electromagnetic measure, according to the centimetre· 
gramme-second system of units, is 2,1ii4. Its cmductivil)' for lual is 53•2 
('.Vicdemann and Franz), pure silver being 100. Its •fecifk neat is 0·324 
(Regnault). Its co-1ficimt of expansion for each degree between o• and 100" 
C. is 0·000014661, or for gold which bas been annealed 0·000015136 (Laplace 
and Lavoisier). The specific magndimz of the metal is 3•47 (Becquerel). Details 
as to its tet~acity e.nd rigidit)' are given in the article ELASTICITY, ·with 
regard to its vo/altlil)', Gasto Claveus (e) states that he placed an ounce of 
pure gold in an earthen vessel in that part of a glass-bouse where the glass 
is kept constantly melted, and retained 1t in a state of fusion for two months 
without the loss of the smallest portion of its weight. Kunkel describes a similar 
experiment, which was attended with the same result. Homberg, (/) however, 
obsen·ed that when a small portion of ~old is kept at a violent heat, part of 
it is volatilized. Both Macquer and LavOisier showed that when gold is strongly 
heated, fumes arise. which gild a piece of silver held in them. Its volatility 
has also been studied by Elsher, and, in the presence of other metals by 
Napier. (g) Hellot affirms that when an alloy of 7 parts of zinc and 1 part 
of gold is heated in air, the whole of the gold rises in the fumes of oxide of 
zinc which are produced. Gold is dissipated by sending a powerful charge of 
electricity through it when in the form of leaf or thin wire. In the gold 
sputmm Huggins bas observed twenty-three lines, and the wave lengths of 
the three most important of these are 5,231, 5,835, and 6,ll76 respectively. 

a Phil. Trans., 1857, p. 145· 
!J Po,ey. Amz., vol. lxxiii. p. 1, and )xx\', p. 4o8. 
c Eitflt Amz. Report of Dcput)' Master of tne Mi11t, 1877, P• 41. 
d Atdit·u Necrlat~daiscs, t. iii., 1868. 
e Quoted by Dr. T. Thomson, S)'stcm of Cncmislty, 5th edition, 1817, 

vol, i., p. 484. 
f lllcm, Pans Academy, 1702, p. 147, 
g Ohm1. Soc. Jaum., vol. x. p. 229, wl. xi, p. 1Ci8. 
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Some perliminary observations on the spectrum of the vapour at the temper. 
ature of the oxyhydrogen flame, made by Lockyu and Roberts, (a) showed 
that there was a distinct absorption both at the blue and at the red end. 

The solvents for gold are· given in the article CHEMISTRY, vol. , .. p. 629. 
It may be added that finely-divided gold dissolves when heated with strong 
sulphuric acid and a little nitric acid. Dilution with water, however, pre­
cipitates the metal as a violet or brown powder from the solution so obtained. 
Gold is also attacked when strong sulphuric acid is submitted to electrolysis 
with a gold positive pole. (b) W. Skey has shown (c) that in substances which 
contain small quantities of gold, the precious metal may be rcmO\•cd by the 
solvent action of a tincture of iodine or bromine in water. Filter paper soaked 
with the clear solution is burnt, and the presence of gold is indicated by the 
colour of the ash. 

Oaluszo~t of Gas by Go/d.-Graham has shown (d) that gold is capable of 
occluding 0•4tl of its volume of hydrogen, and 0 2(1 of its volume of nitrogen. 
Varrentrapp has also pointed out that "cornets" from the assay of gold may 
retain gas if they are not strongly heated. Artificial crystals of gold may be 
formed when the molten metal is slowly cooled. 

Occurrmre a11d /)istributi01z.-Gold is found in nature chiefly itl the 
metallic state, or as native gold, and less frequently in combination with 
tellurium, lead, and silver, forming a peculiar group of minerals confined to 
a few localities in Europe and America. These are the only certain examples 
of natural combinations of the metal--the minute although economically 
valuable quantity often found in pyrites and other sulphides being probably 
only present in mechanical suspension, although for practical purposes it may 
be spoken of as combined. The native metal occurs tolerably frequently in 
crystals belonging to the cubic system, the octahedron being the commonest 
form, but other and complex combinations have been observed. Owing to the 
softness of the metal, large crystals are rarely well defined, the points being 
commonly rounded. In the irregular crystalline aggregates branching and 
mo~-likc forms are most common, and in Transylvania thin plates or sheets 
with diagonal structures are characteristic. These have recently been shown 
by Vom Rath to be repeated combinations of distorted tetrahexahedra. Dur· 
ing the preparation of a mass of pure gold in the Mint at London, some 
fine crystals which appear to be aggregations of octahedra were obtained ; 
and dendritic crystals of gold prepared artificially, have been described by 
Chester. It is possible also to obtain gold in crystals by beating its amal­
gam; according to Knaffi, an amalgam of 1 part of gold with 20 parts of 
mercury is maintained at a temperature of so• C for eight days. It is then 
heated to So" C. with nitric acid of specific gra \'ity 1'35• when dull crystals 
will be left, which become brilliant when more strongly heated. More 
characteristic, however, than the crystallized are the irregular forms, which, 
when large, are known as "nuggets" or "pepites, " and when in pieces 
below l to ~ ounce weight as gold dust, the larger sizes being distinguished as 
coarse or nuggety gold, and the smaller as gold dust proper. Except the larger 
nuggets, which may be more or less angular, or at times cn n masses of 
crystals, with or without associated quartz or other rock, gold is generally 
found bean-shaped or in some other flattened form, the smallest particles be· 
ing scales of scarcely appreciable thickness, which, from their small bulk as 
compared with their surface, subside \•cry slowly when suspended in water, 
and are therefore readily carried away by a rapid current. These form the 
'' float gold" of the miner. The physical properties of native gold are gener-

a Proc. ROJI· Sot., r875, p. 344· 
6 Spiller, Clzetn. Nrws, x. 173· 
c Ibid, xxii. 245· 
d Pltil. '/'rrlm., 1866, 4~3· 
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ally similar to that of the melted metal, and its alloys· as described above. 
The composition varies considerably in different localities, as shown in the 
following table:-

ANALYSES OF NATIVE GOLD FllOM VAiliOUS LoCALITIES. 

Locality. I Gold. Silver. I Iron. I Copper. Authority. 

-------------- ---~--- -------.---
Eu&OPK. 1 

British Isles-
Vigra and Clogau 
Wicklow (river) 
Transylvania 

ASIA. 

Russian Empire·­
Brezo,·sk ... 
Ekalerinburg 

AFRICA. 

Ash an tee ... 
AMERICA. 

Brazil 

Central America 

Titiribi 
California 
Mariposa 
Cariboo 

AUSTRALIA, 

South Australia ... 
Ballarat 

... 1 

90'16 
92'32 
6o'49 

90'05 

94'00 

88·o5 

76'41 
90'12 
81'00 
84'25 

87'78 
99'25 

9' 26 
1

1 trace. 
6'17 '78 

38'74 

I 
8·o3 I trace 
o·r6 ·o5 

9'94 

5·85 

II '¢ 

23'12 
9'01 

18'70 
14'90 

6'07 
0'65 

6·r5 

trace. 

077 

'09 
"35 

0'87 

'OJ 

Forbes. 
Mallet. 
G. Rose. 

G. Rose. 

D'Arcet. 
( Fremy and 
{ Pelouze. 

Rose. 

F. Claudet. 
Claudet. 

A. S. Thomas 
Claude!. 

Of the minerals containing gold the ntost important are sylvanite or 
graphic tellurium, of composition (AgAu) Te, with 240 to 26 per cent; cala­
verite, AuTe., with 42 per cent; and nagyagite or foliate tellurium, of a 
complex and rather indefinite compasition, with S to 9 per cent of gold. 
These ar<! confined to a few localities, the oldest and best known being those 
of Nagyag and Ofenbanya, in Transylvania; but latterly they have been found 
in some. quantity at Red Cloud, Colorado, and in Calaveras county, California­
the nearly pure telluride of gold, calaverite, b!ing confined to these places. 

The minerals of the second class, usually spoken of as auriferous, or con­
taining gold in sensible quantity, though nat to a sufficient amount to form 
an essential in the chemical formulre, or even in many instances to be found 
in the quantities ordinarily operated upon in analyses, are comparatively nu­
merous, including m:1ny of the metallic sulphides. Prominent among these are 
galena and iron pyrites,-the former, according to the ob;ervations of P~rcy 
and Smith, being almost invariably goldbearing to an extent that can be re­
cognized in operating upon a pound weight of the lead smelted from it, the 
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proportion increasing to some extent with the amount of silvt:r. (a) The second 
IS of greater practical importance, being in some districts excetdingly rich, and; 
next to the native metal, IS the most prolilic source of gold. Magnetic pyrites, 
copper pyrites, zinc blende, and arsenical pyrites are other and less important 
examples,-the last constituting the gold ore formerly worked in Silesia. A 
native gold amalgam is found as a rarity in California, and bismuth from 
South America is sometimes rich in gold. Native arsenic and antimony arc also 
very frequently found to contain gold and silver. . 

The association and distribution of gold may be considered under two 
different heads, namely, as it occurs in mineral veins, and in alluvial or other 
superficial deposits which are derived from the waste of the former. As re­
gards the first, it is chiefly found in quartz veins or reefs traversing slaty or 
crystalline rocks, usually talcose or cbloritic schists, either alone, or in associ­
ation with iron, copper, magnetic and arsenicstl pyrites, galena, specular iron 
ore, and silver orcs, and more rarely with sulphide of molybdenum, tungstate 
of calcium, bismuth, and tellurium minerals. Another more exceptional as­
sociation, that with bismuth in calcite from Queensland, was described by the 
late Mr. Daintree. In Hungary, the Urals, and Northern Peru, silicates and 
carbonates of manganese are not uncommonly found .in the gold and silver 
bearing veins. In the second or alluvial class of deposits, the associated 
minerals are chiefly those of great density and hardness, such as platinum, 
osmiridum, and other metals of the platinum group, tinstone, chromic, magnetic, 
and brown ircn ores, diamond, ruby and sapphire, zircon, topaz, garnet, &c., 
which represent the more duraale original constituents of the rocks whose 
disintegration bas furnished the detritus. Native lead and zinc have also been 
reported among such minerals, but their authenticity is somewhat doubtful. 

The distribution of gold-bearing deposits is world-wide; although the 
relative importance of different localities is very different, their geological range 
is also v<!ry extensive. In Europe the principal groups of veins are in slaty 
or crystalline schists, whose age, when it can be determined, is usually Palreozoic, 
!:iilurian, Devonian, or Carboniferous, and les• commonly in volcanic formations 
of Tertiary age. The alluvial deposits, being more extensive, are less intimately 
connected with any particUlar series of rocks. Few of either are howe,·cr, 
of much importance as compared with the more productive deposits of America 
and Auatralia. In the United Kingdom goldbcaring quartz veins were worked 
during the Roman occupation at Ogofau, ncar Llanpumpsant, in Carmarthen­
shire, and in the year 1863 as much as s,JOO oz. was produced from similar 
veins in Lower Silurian slates at Vigra and Clogau mines, near Dolgelly. In 
1875 the mine was re-opened, and in 1878 it produced 720 oz. Tetradymite, 
native bismuth, and several other characteristic associates of gold were also 
found in small quantity. In Cornwall small pieces of native gold have at 
intervals been found in alluvial or stream tin works; and similar but more 
important finds have been made in the granite district of Wicklow, and more 
recently at Helmsdale, in Sutherlandshire. The largest nugget of British origin 
weighs under 3 oz. 

On the continent of Europe the great rivers originating in the crystal­
line rocks of the Alpine region, such as the Rhine and Danube, are slightly 
auriferous in their alluvial deposits in several places; but the proportion 
of gold is extraordinarily minute, so that the working is only carried on 

· by . gipsies, .or by the local peasantry at irregular intervals, the return for 
the labour expended being very small. The same remark applies to the 
Rhone and its affiuents, and the rivers of the central granitic mass of 
France. In the Austrian Alps the :.!·•ld quartz mines at the Hathausberg, 
near Gastein, at a height of about g,oc.o feet above ths sea-level, and at 
Zell, in ·Tyrol, are of interest historically as having developed the system 
of amalgamation in mills, although they are economically of small impon-

tl Pili/, MaK, viif., 1854, p, u6, 
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ance at present, On the Italian side, in the Valanzasca nd Val Toppa 
above Lago Maggiore, a group known as the Pestarena mines have· yielded 
from 2,000 to 3,000 ounces annually for several years past; and more recently 
a discovery of great interest of a highly auriferous copper ore has been made 
at Ollomont in the Val d'Aosta. In Hungary the gold-bearing veins of 
Scbemnitz occur in greenstones and trachyJes of Tertiary age, the most powerful 
example, the Spita/er-ga11g, being filled with a mixture of quartz and brown 
iron ore known as zinnopal, and containing gold associated with silver ores, galena, 
and pyrites. In Transylvania, at Nagyag, the gold-bearing tellurium minerals 
previously noticed are found in small veins traversing greenstone trachyte. These 
are often very thin, as low as itb to l-t61.h of an inch, but each is carefully 
traced, out, the rock being impregnated with gold and sih·er to a certain depth 
on each side. At Vorospatak, another Transylvanian locality, _2old with a 
very large proportion of silver and associated with gypsum is worked in veins 
traversing a Tertiary sandstone, being almost the only known instance of such 
a mode of occurrence. 

The Russian empire bas the largest gold production among the countries 
of the Old World, most of the produce, however, being derived from its Asiatic 
territories. The more important localities are lituated on the eastern slope of 
the Ural chain, extending in a nearly north and south line for more than 6oo 
miles from 51• to 6o• N. late. The chief centres are Miask (SS0 N.J, Kamensk 
(56• 30' NJ, Berezovsk (57" N.J, Nijne Tagilsk (58• N.J, and Bo~slowsk (6o• N.J, 
the known deposits, which include both veins and alluvial mines, extending 
for about one degree farther north. The geological age of the Ural veins 
is not very well defined-strata of the Silurian, Devonian, and Carboniferous. 
periods, which form regular paralled alternations on the European slope, being 
present on the Asiatic side, but in much disturbed and contorted positions, in 
association with plutonic rocks, diorite, diabase, and granite, with which the 
gold veins are .intimately connected. The latter are therefore of post-Carboniferous 
and probably of Permian date. At Berezovsk the mines cover an area of about 
25 square miles, mainly composed of talcose, cbloritic, and day slates, vertical 
or sloping at high angles, and penetrated by dykes of beresite, a fine grained 
rock made up of quartz and white mica with some felspar and pyrites, the 
latter usually transformed into brown iron ore. These dykes, which have a 
general north-and-south direction are vertical, and are from :zo to 70 feet and 
upwards in thickness, are traversed perpendicularly to their direction by veins 
of quartz from the thinnes~ string to a maximu'll 0f Jl or 4 feet thick, in 
which gold is associated with brown iron ore or ochfes, resulting from the 
decomposition of pyrites. The workings being essentially shallow, none of the 
associated sulphides, galena, bisulphide of copper, &c., have as yet been found, 
as a .rule, to be golu-bearing. The valuable p;..rts of the veins are almost 
entirely restricted to the beresite dykes. The richest of the Ural mines are 
those of Smolensk, near Miask, and Ouspensk, near the village of Katchkar, 
in s:z• N. The alluvial depo>its which, though called sands, are but very 
slightly sandy clays extead to the north beyond the inhabited regions, and 
to the south into the Cossack and Basbkir countries. The most valuable 
diggings are in the district of Mia>k, where the largest nuggets have been 
found, and in the Katchkar, which are remarkable for the great number of 
gems, pink topazes, emeralds, &c., found in connexion with the gold. Mag­
netite, quartz, and platinum are very common in all the Ural gold sands: 
less common arc hematite, titaniferous and chromic iron, pyrites, garnet, 
and, least of all zircon, kyanite1 and diamond. These alluvial deposltli are 
of later Tertiary age, some of them containing traces of prehistonc hu111an 
work: others are post-Pliocene, with the reo1ains of the mammoth, tichor­
rhine, rhinoceros, and other mammalian fossils. Somewhat similar conditions 
prenil in the alluvial gold region of the Altai. Besides the veins and al· 
!uvial deposits, the Ural rocks, such as serpentine, diorite, beresite, agrairite, 
&c., are at times auriferous. 
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The gold deposits of the Caucasus, though immortalized in the tradition 
of Jason and the Argonauts, are now entirely abandoned, the last attempt 
at working them having been suspended in 1875· 

In India gold is obtained in small quantities by native gold-washers in 
various parts of the highlandi of southern Bengal, and more recently quartz 
veins and alluvial deposits of considerable promise have been di\covered in the 
district of Wynaad, in the southern part of the Madras Presidency. 

On the Atlantic slopes of North America, the chief gold-bearing localiiies 
are on the Chaudiere river, near Quebec, and in Nova Scotia. In both 
instances the- quart:r: veins worked are contained in slates belonging to the 
Quebec group of the U>wer Silurian period, those of the latter province be­
ing spec1ally remarkable for their quasi-stratified character, as they penetrate 
the slates at a very low angle of inclination, and have been folded and 
corrugated together with t!ie containing rocks by subsequent disturbances. 
Other deposits of old geological periods arc found in Tennessee and North 
Carolina. 

On the Pacific side of America gold is found under very different con­
ditions and on a much larger scale than on the Atlantic side. The whole 
distance from Mexico to Alaska may be said to be more or less auriferous, 
the most extensive deposits being in the great north-and-south valley of the 
Sacramento, which runs parallel to the coast, between the so-called Coast 
Mountains and the Sierra Nevada, the latter being distinguished further to 
the north in the Ca~cade range. Othen of less extent arc known in the 
Klamath, Columbia, and Fraser River basins; they extend in the last two far 
back into the interior to the region between the Cascade range and the Rocky 
Mountains. In many of these Yalleys alluvial deposits are developed to 
an extent ·unparalleled elsewhere, the river channels being bordered by banks 
or benches uf gravel and sand, rising in terraces to considerable heights on 
the ftuks of the hills. For example, at the Methow, a tributary of the 
Columbia, there are sixteen lines of such terraces the highest about 1,200 
feet above the river; and at Colville, on the Columbia, traces of old terraces, 
much degraded by frost and rain, are seen at 1,500 feet above the river. These 
gravels, which are of Pliocene and more recent origin, are in many places, 
though very unequally auriferous, the richest points being found in the ban 
or shingle banks of the river after the summer lloods, and in the channels 
of the smaller tributary streams, where the poorer material has been partially 
enriched by a process of natural washing. The most extensive, or rather the 
best known because most completely explored, deposits of this class are those 
of the Upper Sacramento Valley, in California (see vol. iv., p. 701). (a) Others 
of considerable importance are worked in the Cariboo district on the Upper 
Fraser River, yielding very. coarse gold. Another discovery of a singular 
character, the produce being a regular gold gravel, was made some years back 
at Salmon R1ver in Oregon, but the deposit, though exceedingly rich, was 
soon exhausted. Gold-bearing quart:r: veins are also common over a large part 
of California, notably in Grass Valley (vol. iv.. p. 702), in strata that are 
supposed to be of Triassic age, the associated minerals being iron and arsenical 
pyrites, galena, &c. In Calaveras county, tellurium ores like that of Tran­
sylvania are characteristic of the gold veins. In the adjacent States of Ne,·ada 
and Colorado, gold is so intimately associated with silver ores, that it is for 
the most part only obtained from the ultimate process of refining the re­
duced silver. The same remark applies to the most of the mines of Mc:xico, 
and on the south-west coast of America, in Peru, Bolivia, and Chili. (See 
SILVER.) 

a See also Whitney,. On Ike Auriferous Gravels of the Sutra Newila Cam­
bridge, U. S., 1879· 
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Very rich gold quartz bas been brought from Carabaya on Lake Titicaca; 
and recently considerable deposits both alluvial and in veins have been opened at 
Carat a! in Venezuela and at St. Elie in French Guiana, "'hich are interesting 
as proving the actual existence of Raleigh's Eldorado. 

In Brazil the principle gold mines are upon veins in clay slate, and a 
peculiar class of rocks known as ] acotinga or Itabirite, and which are mixtures of 
quartz, chlorite, and specular iron ore, the latter often occurring in large mirror-like 
crystals several inches _across.. The ~old occ~rs almost entirely in_ pyritic mi~erals, 
being most abundant m ordmary 1ron pyntes, and less so m magnetic and 
arsenical pyrites, free gold being rarely seen. (See BRAZIL, vol. iv., p. 224,) 

In Africa the chief gold-bearing localities are on the west coast-gold 
dust derived from alluvial washings forming an article of export from many 
of the trading statio11s along the Guinea coast. Latterly, alluvial deposits 
have been worked in the mountains of Transvaal, in the Leydenburg district 
(25" S. lat. 31" E. long.), producing coars~; nuggetty gold in masses up to 
11 lb weight, and in a few cases gold-bearing quartz· has been foulld in veins 
in ·talcosc schist and quartzite, closely associated with eruptive masses of 
diorite. The age of these rocks is considered by Dunn (a) to be Silurian or 
Devonian, and the observed phenomena to be similar to those generally observed 
in Australia. The upper valley of the Nile jroduces a little gold in Abyssina 
and Nubia, the latter being the land of go! of the old Egyptains. Very ex­
tensive ancient mines have been described by Linant Bey in the district known 
as Attaki or Allaki on the Red Sea, situated about 120 miles back from Ras 
Elba, the headland midway between Berenice and Sauwakin. These are probably 
the same mines that were described by Diodorus Siculus, and one of the oldest 
topographical documents known, a map or itinerary of the route to them from 
the Nile, is pre5erved at Turin. In the reign of Setee I., of the 19th dynasty, 
wells were opened along this rout~, in order that the mines, that were then of 
very great antiquity, might be reopened. (b) Similar ancient gold mines have 
recently been discovered by Burton in the land of Midian, on the cast coast 
of the Golf of Akaba. 

The gold .districts of Australia cover a very considerable area, extending 
from the east side of the continent for about 20° of latitude (18" to 38• S.), 
the more important deposits being those of Victoria in the South. The principal 
districts are in Victoria,-Ballarat, Castlemaine, and Sandhurst, lying west and 
north from Melbourne, and Beechworth near the Murray River to the north-

. east. In New South Wales the gold-fields are scattered over the entire length 
of the colony from north to south, the more important districts lying between 
the 32nd and 36th parallels of S. lat. on the western side of the Australian 
cordillera, on the upper tributaries of the Macquarie and Lachlan rivers, the 
centre being about the town of Bathurst. This is known as the western districts. 
Another group, known as the northern district, is on the eastern side of the 
mountains near the Queensland boundary, in 29" S., Rocky River being the 
principal locality: while the southern district includes Braidwood, Adelaide, 
Tumbarumba, and other localities ncar the Murray RiYer. In Queensland the 
chief localities arc, commencing on the south, .Gympie and Kilkcvan near 
Maryborough, 26' S. lat. ; a group extending about 50 miles north and south 
of ].{ockhampton, in 24• 30' S. lat., all near the coast; Eastern River, Hurley, 
and Peak Downs about 300 miles inland on the 23rd parallel; and Colmenny 
and Gilbert on a stream running in to the Gulf of Carpentaria, besides numerous 
others. In all those localities two principal kinds of deposits are observed, 
namely, auriferous quartz \'eins trayersing slates of Silurian and Devonian age, 
which are in intimate relation with masses of diorite and other erui>ti\'e rocks; 
and gold-bearing drifts of Miocene or even newer Tertiary date, derived from 

a Quarltf'/y Jqllmlll qf t!tt Oeqfvgical S(){itl)', xxxiii, p. 882, 
6 Mariette Bey, Hislqif't Andenntd' EIJ'It, 1867, p. 96. The oldest notice 

of the mines coes back to the Jath dynast)'• 
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the degradation of the older strata. According to Daiotree, (a) no auriferous 
v~in of any kind has been found in any Secondary or Tertiary. strata, or in 
the igneous rocks erupted through any such newer formations; and as a result 
of his experience, the same observer gives the following as the modes of occurrence 
of gold in . Austr~lia :-(1). In P:r~itic di~rites. and felstoncs i11 Qucer.sla~Jd, ~nd 
their alluv1al dnfts; (2) m pynuc gramtes m New South Wales; (3) m dnfts 
from auriferous serpentine in Queensland, also in the two northern c.:>lonics; 
(4) in more or less reqular veins witt-. quartz and calcspar in the prcceeding 
rocks; (5) in quartz and other veins in Devonian and Upper ~ilurian strata in 
proximity to similar igneous rocks, which is the general character of the Victoria 
quartz veins; (6) in veins. of metamorphic rocks of unknown age in Queensland; 
and (7) in quartz Teins in Lower Silurian strata, without any apparent connexion 
with igneous masses. The latter occur only in Victoria, and are of comparath·ely 
minor importance. In the northern territory of South Australia, alluvial gold 
mining bas recently been developed to a considerable extent in the neighbour­
hood of Port Darwin in the Gulf of Carpentaria, the export being from 
2,000 to 3,000 oz. monthly. 

Statistics.-There are no means of stating exactly the t(ltal gold produce of 
the world for any particular year, as in many of the larger producing countries 
no systematic returns are obtained, and in others where such returns arc collected, 
their publication is often delayed for a considerable time. The following figures, 
mostly derived from a recent statistical work, A Soet!Jecr, .Edelmctaii·Produktiot~, 
1879, with some additions from late official sources, will give some id~a of 
the relative importance of the different countries. l're1•ious to 1837 the first 
place was held by Ru5Sia, and the estimated a1·cragc annual yield from all 
&ources was in the decennial period 1841-5o, 1,76o,5oo ounces. 

The contributions of the different countries are as follows:-
oz. oz. oz. 

United States ...... 1876 2,o5o,ooo{b) 
Russia ......... . ... 1876 1,072,920 1877 1,281,200 
New South Wales .. t876 126,789 1877 97.582 
Victoria ............... 1876 96J,76o 1877 Soc},6,;~ 1878 758,039 
Queensland ......... 1876 410,330 1877 468,41 
New Zealand ........ 1876 J22,ot6 1877 J71,o85 1878 Jll,438 
Venezuela ... ... .. ... 1878 150,000 
New Granada ...... 1876 112,500 
.~£rica ................. 1875 110,100 
Mexico ....... ....... . 1875 65.950 

. Bolivia ······ . .. ... 1875 64,JOO 
Austria-Hungary .1876 61,214 
Brazil ................. 1875 55·300 
Japan ................. 1876 21,66o 
Chili .................. 1876 12,86o 
Nova Scotia ... ...... 1876 12,0J9 
Peru ...... ... .......... 1&76 11,570 

Since 1851 the yield has been very largely increased by the discovery of 
the Australian and Californian sources, the annual averages being-

In 185r. .. 1855· .. . . . .. . 6,350,1 So ounces .. 1856 .. 186o .•• 6,624,850 " .. 1861 . 1866 ... 5·951,770 

" 
1866 ... 1870 ... 6,16<},66o 

" 
" 

1871 ... 1875 ... 5,487,400 " 
a Quarterly JMimal of the Geo/ogi((ll So;,~ty, vol. ~xxiv. p. · 435· ----­
b The two principal mines, on the Comstock lode, the Consolidated Virginia 

and California, produced, apart from silver, gold of the value in United Stales 
currency as follows:- 1876. 1877. 1878. 

Consolidated Virginia... 17,378,145 t6,27o,ooo $J,no,ooo 
Califorpia ... ...... ....... .. 6,648,641 9,386,745 5·553•400 
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PNjHti#n 11/ QIIIJ ;, DejNitt.-A rich gold·bearin' deposit is quantit· 
&tively Very different from one to which the same term 11 afplied When C:OD• 
tainin2 ores of other metals. In the latter the useful materia must as a ·rule 
from a considerable proportion-one or more parts in a hundred-of the mass; 
while in the former, "owing · to the superior value of the product, it rarely at. 
tains as much as 1 per cent, and is generally very much less, the amount of 
gold contained in easily-worked alluvial deposits beint olten extremely small. 
For example, the yield of the Siberian gold WR$hings ranges from 12 grain' 
to 1 cwt. 12 grains per ton ; (a) while in the lodes, which are more diffi· 
cult and expensive to work, the proportion is about 8 dwts. per ton. In the 
alluvial washing of California it is estimated at about two shillings worth, equal 
to about 1-4oth of an ounce, per . ton of gravel. In Australia the alluvail 
ground worked in the colony of Victoria in 1878 is returned as averaging 25 
grains (1 dwt. 1 gr.) per ton, or ab:>ut double the above quantity. 

In vein mining, which is more difficult and costly, a larger yield is neces. 
sary, but probably 5 dwts., or about £1 in value per ton, will in most places 
represent paying quantities from quartz containing free gold i. e., not associated 
with pyrites. The proportional yield and quantities of the different kinds of 
auriferous materials treated in the colony of Victoria during the last three 
months of 1878 were:-

Alluvial sand "wuhdir'" ... -
Cement (gravel) requlriog oruahing ... 
Quartz· .. . ... ... ... .. . 
Quartz tailings ... ... ... . ... ..; 
Pyrites and blanketing (ore oollected} 

TO WI. 
173,879 
6871 
ll22•776 
11•139 

b)99 

Yield per ton. 
oz. dwt Jr. 
1 1 69•6 

4 2l•4 
9 21 
1 18 
6 13'7 on blanket tables) ... ... ... 

ln the less tractable minerals, such as arsenical pyrites occurring in the 
lower portions of the veins, as much as it to 3 oz. may be required for 
profitable working. When associated with the ores of other metals, such as 
silver, lead, and copper, the extraction of the gold is in most cases an inci· 
dental and final operation in their metallurgical treatment, and may, therefore, 
8e best considered in the articles on these metals. 

·Mini,g.-The various deposits of ~old may be divided into two classes­
" veins u and "placers.'' The vein mimng of gold does not greatl7 differ from 
that of similar deposits of meti.ls. It will only be necessary to refer here to 
certain details of the extraction of gold in such cases. In the placer or alluvial 
deposits, the precious metal is found usually in a water-worn condition imbedded 
in earthy matter, and the method of working all such deposits is based on 
the disintegration · of the earthy matter by the action of a stream of water, 
which washes away the lighter portions and leaves the denser gold. In allu­
vial deposits the richest ground is usually found in contact with the "bed 
rock"; and, when the overlying cover of gravel is very thick, or, as some· 
times happens, when the older gravel is covered with a ftow of basalt, regular 
mining by shafts and levels, as in what are known as tunilel-c:laims, may be 
required to reach the auriferous ground. In the early days of gold washing in 
California and Australia, when rich alluvial deposits were common at the sur­
face, the most simple appliances sufficed; the most characteristic being the" pan," 
a circular dish o( sheet iron with sloping sides about 13 or 14 inches in dia· 
ineter. The pan, about two-thirds filled with the "pay dirt" to be w~iled, 
is held in the stream or in a hole filled with water. The miner, after separat· 
ing the larger stones by hand, imparts a gyratory motion to the pan by a 
combination of shaking and twisting movements which it is impossible to desccibe 
e)(llctly, so as to keep its contents suspended in the stream of water, which 

a 1 dwt. per ton corresponds to 1 part in 653,333 by wei&ht, and about 
in S or 6 millions by voluine. 

II 
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carries away the 'bulk or the lighter material, leaving a bla.c~ residue consisting 
of magnetic iron ore and other heavy minerals, together with any gold whicli 
may originally have been present in the mass. The washing is repeated until 
enough of the enriched sand is collected, when the gold is finally recovered 
by ·careful washing or "p:uming out" in a smaller pan. In Mexico and South 
America, instead of the pan, a. wooden dish or trough, variously shaped in 
differeRt districts, and known as " bates.," is used. 
. The "cradle," a. simple appliance for treating somewhat larger quantities, 

va•ries in length from 3 feet 6 inches to 7 feet, but the shorter length is that 
usually adopted. Its nature will be evident from fig. ~. in which a is a 
movable hopper with a perforated bottom of sheet iron in which the "pay 
dirt" is placed. Water is poured on the dirt, and the rocking motion im­
parted to the cradle causes finer particles to pass through the holes in the hopper 
on to the screen 6, which is of canvas, and thence to the base of the cradle, 
where to the auriferous particles accumulate on the transverse bars of wood &, 

called "riffies." Washing by the cradle, which is now but little used except 
in preliminary workings; is' tedious and expensive. . 

The "tom" is a sort of cradle with an e:Ktended sluice placed on an 
incline of about 1 foot in 12. The upper end contains a perforated riddle 
plate which is placed directly over the riffie box, and under certain circum· 
stances mercury may be placed behind the riffies Copper plates amalgamated 
with mercury are also used when the gold is very fine, and even in some in· 
stances amalgamated silver coins have been used for the same purpose. Some· 
times the stl,lff is disintegrated with: water . in a '' pu.ddling machine," which is 
used, especially in Australia, when the earthy matters are ·tenacious and water 
scarce. The machine frequently resembles a brickmaker's washmill, and is worked 
by horse or steam power. . 

In workings on a larger scale, where the supply of water is abundant, 
as in California, sluices are generally employed. They are shallow troughs 
about 12 feet long, about 16 to 20 inche.& wide, and I foot in depth. The troughs 
taper slightly, se that they can be joined in series, the total [ength uften 
reaching several hundred feet. The incline of the sluice varies with the con· 
formation of the cround and the tenacity of the stuff to be washed, from 1 in 
16 to r in 8. 

Fig 2 represents one of the simplest forms of sluice as used in river 
diggings in the north-west of America. A rectangular trou~h of boards, whose 
dimensions depend chiefly on the size ef the planks avatlable, is set up ,on 
the higher part of the ground at one side of the claim to be worked, upon 
trestles or piers of rough stone-work, at such a.n . inclination that the stream 
may carry of all but the largest stones, which are kept back by a grating 
of boards about 2 inches apart at. a. The gravel, which in this particular 
instance is from 12 to :6 feet thick, and with an average br~dth to tile 
river of 25 to 30 feet, is dug by hand and thrown in at the upper end, the 
stones kept back bein·g removed at . intervals by two men with four-pronged 
steel forks. The floor of .the sluice is laid with riffies made of strips of 
wood 2 inches square laid parallel to the direction of the current (as at b, 
and in cross section at &), and at other points d with boards having transverse 
notches filled wi.th mercury. These were known originally as Hungarian rifiles 
The bottom of the working, which is below the drainage level of the valley, 
is kept dry by a Chinese bucket pu:np ~. attached to a rough undershot 
wheel driven by the current in the sluice. The slttice boxes are made · in 
lengths, and united together spigot and faucet fashion, so that they may easily 
be removed and re•erected as the different parts of the claim are progressively 
exhausted. 

In the larger and more permanent erections used in hydraulic .mining, 
the upper ends of the sluices are often cut in rock or .lined with stone 
blecks, the grating stopp:ng the lar1er stones being known as a" grizzly," 
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In order to save Ye?,' fine and especially rusty particles of gold, so-called 
" under-current sluices ' are used; these are shallow· wooden tanks, 50 square 
yards and upwards in area, which are placed somewhat below the main sluice,' 
and communicate with it above and below, the entry being protected by a 
grating, so that •nly the finer material is admitted. These are paved with 
stone blocks or lined with mercury riffies, so that from the greatly reduced 
velocity of flow, due to sudden increase of surface, the finer particles of 
gold may collect. In order to sne finely·divitJed gold, amalgamated copper 
plates are sometimes placed in a nearly level position, at a considerable dis­
tance from the head of the sluice, the gold which is retained in it bcin~ 
removed from time to time. Sluices are often made double, and they are 
usually cleaned up-that is, the deposit rich in gold is removed from them­
once a week. The gold is then recovered by "panning." 

The application of a jet of water to the removal of auriferous gravels by 
the so-called hydraulic system of mining has already been noticed at vol. iv., 
p. 701. (a) This method bas for the most part been confined to the country 
of its invention. California, and the western territories of America, where the 
conditions favourabll! for its use are more fully developed than elsewhere,­
notably the presence of thick banks of gravel that cannot be utilized by 
other method~, and abundance of water, even though considerable work may 
be required at times to make it available. The general conditions to be 
observed in such workings may be briefly statvd as follows :-(r) The whole 
of the auriferous gravel, down to the " bed rock," must be removed-that is, 
no selection of rich or poor parts is possible; (2) this must be accomplished 
by the aid of water alone, or at times by water supplemented by gunpowder; 
{J) the conglomerate must be mechanically disintegrated without i11terrupting 
the whole system ; {4) the gold must be saved without interruj>ting the continuous 

·flow of water; and (S) arrange~~~ents must be made for dis"posing of the vast 
masses of improverisbed gravel. 

The general appearance of an hydraulic gold working is seen in fig. J, 
the water being brought from a ditch on the high ground, and through a 
line of pipes to the distributin~ box, whence the branch pipes supplying the 
three jets diverge. The stream Issues through a nozzle resemblin~ that of a 
fire engine (fig 4), which is movable in a horizontal p1ane around the vertical 
axis a, and in a vertical plane on the spheric I joint and. centre b, so that 
the direction or the jet may be varied through considerable angles by sinwly 
moving a handle. The material of the bank, being loosened by the cutting 
action of the water, crumples into holes, or "caves in," and the superincum­
bent mass, often with large trees and stones, falls into the lower ground. The 
stream, laden with stones and gravel, passes into the sluices, where the gold 
is recovered in the manner already described. Under the most advantageous 
conditions the loss of gold may he estimated at 15 or 20 per cent, the amount 
recovered representing a value of about two shillings per ton of gravel treated. 
The loss of mercury is about the same, from 5 to 6 cwt. being in constant 
use per mile of sluice. About I cwt. is added daily in at least two chargts. 
The average half-yearly consumption is estimated at about one hundred flasks 
of 74 lb. each, after allowing for the amount recovered in clearing up and 
distillation of the amal~am. The latter operation is performed at intervals of 
seven or fourteen days m the upper lengths of the s~uice, and half-yearly in 
the lower parts. , 

The dressing or mechanical preparation of vein stuff containing gold is 
generally similar to that of other ores, except that the precious metal should 
be removed from the waste substances as quickly as possible, even although 

a Much valuable information on this subject will also be found in the 
Fift!a .dnnNOI Repqrt o/ t!u ll11iltd Slate1· Commissi9nlri of Mining Slalislic:, 
Washington, J873• P• 39Q. 
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other minerals or value that are subsequently recovered may be present. This 
is usually done by amalgamation with mercury. In all cases the quartz or 
other vein stuff must be reduced to a very fine powder as a preliminary to 
further operations. This may be done in several ways, 1. r.. either (I) by the 
Mexican crusher or arrast,a, in which the grinding is effected upon a bed of 
stone, over which heavy blocks of stone attached to cross arms are dragged 
by the rotation of the arms' about a central spindle, motion beinf furnished 
by mules or other power, or (2) by the Chilian mill of tropicl~e, also known 
as the edge-runner, where the grinding stones roll upon the floor, at the same 
time turning about a central upright,-contrivances which are mainly used for 
the preparation of silver ores; but by far the largest proportion of the gold 
quartz of California and Australia is reduced by (3) the stamp mill, which 
is similiar in principal to that used in Europe for the preparation of tin and 
other ores, but has received special modification in many details. FiJt. 5 re­
presents the ordinary Californian pattern of a stamp mill. The · stamp is a 
cylindrical iron pestle faced with a chilled cast-iron shoe removable so that 
it can be renewed when necessary, OJ.ttached to a round iron rod or lifter, the 
whole weighing from 6oo to 8oo lb. The lift is effected by cams acting on 
the under surface of tappets o, and formed by cylindrical boxes keyed on to 
the stems of the lifter about one-fourth of their length from the top. As, 
however, the cams, unlike those of European stamp mills, ·are placed to one 
side of the stamp, the latter is not only lifted but turned partly round on its 
own axis, whereby the shoes are worn down uniformly. The bed or mortar 
A is of cut-iron. The height of lift may be between 8 and 10 inches, and 
the number pf blows from 30 to 90 per minute. The stuff, previously broken to 
about 2 inch lumps in a Blake's rock breaker, is fed in throufh the aperture 
" at the back of the "battery box," a constant supply of water bPiug given 
from the channel It, and mercury in a finely-divided state is added at frequent 
inten-als. The discharge of the comminuted material takes place through the 
aperture d, which is covered by a thin steel plate perforated with mumerous slits 
about I·SOth inch broad, and 1-Joth to ·kth inch long, a certain volume being 
discharged at every blow and carried forward by the flushing water over the 
apron or table in front m, covered by copper plates filled with mercury. Similar 
plates are often used to catch many particles of &old that may be thrown 
back, while the main operation is so conducted that the bulk of the gold may 
be reduced to the state of amalgam by bringinf the two metals into intimate 
contact under the stamp head, and remain in the battery. The tables in front 
are laid at an incline of about 8 degrees, and are about 13 feet long; they 
collect from 10 to 15 per cent of the whole gold; a further quantity is re-

~ covered by leading the sands through a gutter about 16 inches broad and 120 
feet long, also lined with amalgamated copper plates, after the pyritic and 
other heavy minerals have been separated by depositing in catch pits and other 
similar contrivances. 

'Vhen the ore does not contain any considerable amount of free gold, 
mercury is not, as a rule, used in the battery. The pulverized stuff is received 
upon blanket tables or sluices. These are inclined boards covered with coarse 
woollen cloth or sacking. The heavier particles become entangled in the fibres 
of the cloth, while the lighter deposits are' carried forward by the current. 
At intervals of a quarter to half an hour the surface of the blanket is com­
pletely covered, when it is removed, and its contents are -washed off in a tub 
of water and reserved for further treatment. This consists of amalgamation, 
in a contrivance analogous to the Hungarian mill subsequently described, and 
subsequent treatment in pan amalgamators somewhat similar to the orrastro in 
character, but with grinding surfaces of iron instead of stone. · 

At Schemnitz, in Hun&ary, quartz vein stuff containing a little gold, partly 
free and partly associated with pyrites and galena, is, after sta,mpiug in mills 
similar 'to tbote described above, but without rotatine atamps1 puaccl 
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thro~gh the so-called Hungarian ~old mill, fig. 6. This consists of a 
cast-uon pan a, having a shallow cylmdrical bottom b, holding 50 lb. of mercury, 
in which a wooden runner c, nearly of the same shape as the inside of the 
pan, and armed below with several projecting blades, is made to revolve by 
gearing wheels placed either above, or, as in the figure, below. The connexion 
of the runner with the driving shaft is effected by the three·armed crutch 
shown in plant at e, which sil,s on the square part ef the shaft. By means 
of set screws analogous to those of a flour mill, the runner is adjusted at 
such a height that the kni\"es just clear the surface of the mercury. The 
stuff from the stamps arrive by the gutter j, and, falling through the hole 
in the middle of the runner, is distributed over the mercury, when the gold 
subsides in virtue of its superior density, while the quartz· and lighter materials 
are guided by the blades to the circumference and are discharged at g, usually 
into a second similar mill, and sometimes to a third, placed at lower levels, 
and subsequently pass over blanket tables. The most advantageous speed · is from 
12 to 14 revolutions per minute. The action. of this SO·called mill is really more 
nearly analogous to that of a centrifugal· pump, as no grinding action takes 
place in it. The amalgam is cleaned out about once a month. The average 
amount of ~old collected from so tons of stuff stamped, is about 6 oz. in the 
mills, and tn the subsequent dressing processess 1 lb. of auriferous silver and 
10 cwt. of lead. According· to Ritli!Jger, mercury that has been purified by 
distillation acts much more rapidly upon gold than such as has been saturated 
with the metal without losing its fluidity, although the amount that can be so 
dissolved i~ very small. 

'J;here are various forms of pan amalgamators of which space will not permit 
a description to be given. It may be stated, however, that experience of the 
great variety of pans that have from time to time been devised has led to the 
adoption of the more simple forms, in which the grinding is effected· between 
horizontal fiat surfaces instead of curved or conical bottoms, and in the pans 
now usually employed the flat grind in~ surfaces form an annular floor round ·a 

. central cone through which a vertical shaft passes. The Knox pan, fig. 7, may 
be col)sidered to be fairly typical. It is of cast-iron, 4 feet in diameter and 
14 inches deep. It has a false bottom to form a hollow annular space through 
which steam can .be introduced. The centre of the yoke ti attached to muller 
m, is keyed to a vertical wrought-iron shaft S, 2 inches in diameter, which 
can be brought in connexion with the driving gear G. The blocks r, r are of 
wood. In working the pan 100 lb. of skimmings are introduced, and water 
added until the pulp will just adhere to a stick. After three hours' grinding 

. the pulp is heated with steam. About 5 lb. of mercury are added for every 
charge, together with a cupful of equal parts of saltpetre and sal ammonica. 
After three hours' further working, water with a little caus~ic lime is added, 
and the pulp is discharged first through an upper and then through a lower hole. 

One of the greatest difficulties in the treatment of gold by amalgamation, 
and more particularly in the treatment of pyrites, arises from the so-called sickening 
or flouring of the mercury; that is, the particles, losing their bright metallic 
surfaces, are no longer capable of coalescing with or taking up other metals. 
Of the numerous remedies proposed, the most efficacious is perhaps sodium 
amalagam. It appears that amalagamation is often impeded by the tarnish found 
on the surface of the gold when it is associated with sulphur, arsenic, bismuth, 
antimony, or tellurium. Wurtz (a) in America (1864) and Crookes in England 
(1865) made independently the discovery that, by the addition of a small quantity 
of sodium to the mercury, the operation is much facilitated. It is also stated 
that sodium prevents both the "sickening" and the "flouring " of the mercury 
which is produced by certain associated minerals. Cosmo Newberry has in· 
Testigated with much care the action of certain metals in· impeding amalgamation. (b) 

. a J.meri&a" JM1mal of Scimu ami Arls, vol. xli., March, 1866. 
; Vre'a Ditlima7 of .4rll, Supplement to 7th ed., p. 41:1. 
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Wurtz recommends to amala&:ams, one containing 2 and the other 4 per cent 
of sodium, and in practice 1 per cent or less of these is added to the mercury 
in the amalg11.mator. Crookes employs three kinds, which he calls A, B, and C 
amalgams; each contains 3 per cent of mercury, but the B variety has, in 
addition to the sodium, 20 per· cent of zinc, and C is mixed with 10 per cent 
of zinc and 10 per cent of tin. The addition of cyanide of postssium has been 
suggested to assist the amalgamation and to prevent "flouring" but Skey (a) 
has shown that its use is attended with loss of gold .. 

·Separa/iun of Guld frum the Amalgam.-The amalgam is first pressed in 
wetted canvas or buckskin in order to remove excess of mercury. According to 
Rittinger, mercury will dissolve from o·os to o·o8 per cent of native gold of 

• standard 650 to 850 without loss of fluidity, the solubility of the gold increasing 
with its fineness; and until the point of saturation is reached, no separation of 
solid amalgam is possible. Lumps of the solid amalgam, abo11t 2 inches in 
diameter, are introduced into an iron vessel lined with a paste of fire.clay and 
wood ashes, and provided with an iron tube that dips below the surface of water. 
The distillation is then effected by . heating, care being taken that the retort 
does not become visible red in daylight. The· amalgam yields about 30 to 40 
per cent of gold. In California the amalgam is retorted in cast-iron pans · 
placed in cast-iron cylinders 11 inches in diameter, 4 feet 6 inches long, supported 
on brick work. The bullion left in the retorts is then melted in black-lead 
crucibles, with the addition of small quantities of suitable fluxes. 

The extraction of gold from auriferous minerals by fus!on, except as an 
incident in their treatment for other metals is very rarely practised. It was 
at one time proposed to treat the concentrated black iron o~tained in the Ural 
~~:old washings, which consis_ts chiefly of magnetite, as in iron ore, by smelting 
it with charcoal for auriferous pig-iron, the latter metal possessing the property 
dissolving gold in considerable quantity., By subsequeat treatment with sulphuric 
acid the gold could be recovered. Experiments on this point were mad€; by 
Anossow in 1833, but they have never been followed in practice. · 

Gold in galena or other lead ores is invariably recovered in the refining or 
treatment of the lead and silver obtained. Pyritic ores containing copper are 
treated by methods analogous to those of the copper smelter. This is extensively 
done. In Colombo the pyritic ores containing gold and silver in association 
with copper are smelted in reverberatory furnaces for regulus, which, when 
desilverized by Ziervogel's method, leaves a residue containing 20 or 30 ounces 
of gold per ton. This is smelted with rich gold ores, notably those containing 
tellurium for white metal or regulus; and by a folrowing process of partial 
reduction analogous to that of sel~ctillg in copper smelting, " bottoms" of impure 
copper are obtained in· which practically all the gold is concentrated. By 
continuing the treatment of these in the ordinary way of refining, poling, and 
granul11.ting, all the foreign matters other than gold, copper, and silver are 
removed, and by exposing the granulated metal to high oxidizing beat for a 
considerable time, the copper may be completely oxidized while the precious 
metals are unaltered. Subsequent treatment with sulphuric acid renders the 
copper soluble in water as sulph11.te, and the final · residue contains only gold 
a~d silver, which is parted or refined in the ordinary way. This method o£ 
separating gold from copper, by converting the latter into oxide and sulphate, is 
also used at Oker in the Harz. 

Clllorinalitm Pro,·ess.-Plattner suggested that the residues from certain mines 
at Reichenstein, in Silesia, should be treated with chlorine after the arsenical 
products had been extracted by roasting. The process, which depends upon the 
fact that chlorine acts rapidly upon gold, but does not attack ferric oxide, is 
no'! adopted in_ .Grass Valley, California, where t.be waste. minerals, principally 
pyntes from tallmgs have ·been worked for a considerable llme by amalgamation. 
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· The roasting is conducted at a low temperature in some form of reverberatory 
furnace. Salt is added in the roasting to convert all the metals present, except 
iron, into chlorides. The auric chloride is, however, decomposed at the elevated 
temperature into finely·divided metallic gold, which is then readily attacked by the 
chlorine gas. The roasted mineral, slight moistened, is next introduced into a 
wooden vat, pitched inside, and furnished with a double bottom, as is shown 'in 
fig. 8. Chlorine is led from a suitable generator beneath the false bottom, and 
rises through the moistened ore, resting on a bed of broken quartz below the 
false bottom, converting the gold into a soluble chloride, which is afterwards 
removed by washing with water. The precious metal is then precipitated as 
met:1llic gold by s•1lphate of iron. The proces~ has been greatly improved 
in America by Kustel, Deetken, and Hoffmann; with proper care it is a very 
p~rfect one, and yields 97 per cent of the gold originally present in the ore. 
It is stated not to cost more in California than sos. a ton Any silver originally 
present in the ore is of course converted into chloride of silver and remains 
with the residue, from which it may be extracted by the solvent actioa of 
brine or by amalgamation. ' 

GOLD IN CEYLON. 
(From the Ceykn 06sttWf', April 8, 1881.) 

Extracts froa a Paper read at the Royal Asiatic Society, Ceylon Hranch, 
by Mr. A. C. Dixon, on Gold 'in Ceylon. The following are the main fac:ts :-

There is a ~reat similarity between the hill re~ons of Ceylon and the 
S. E. Wynaad d1strict at the N. W. base of the N1lgiris, which has recently 
become so prominent an account of its auriferous reefs. As to the probable 
age of . these districts we are uncertain, but there can be no doubt that th~ 
two regions are contemporaneous, consisting of granitoid schists or gmissuu/ 
rocks-that they are highly metamorphosed, and that quartz reef' form a 
conspicuous feature. 

The reefs are often white, occasionally somewhat brecciated and not un• 
frequently bound together by luumatilt or limonite. 

Althou~;h the strike of the rock is peculiar in the Nilgiris, E. N. E., 
yet the aunferous reefs run N. N. W. corresponding with the gneiss a little 
further to the north.. The general run of the rocks is N. to N: W. As on 
the Wynaad we have an absence of intrusive rock. No dykes, porphyritic 
.masses or basalts. It has been observed that the auriferous belts are richest 
where micaceous and chloratic rocks occur. Strange to say in the cuttin~ 
of the railway into our hill district and the various cuttings on the pubhc 
roads no prominent reefs have been crossed; probably one or more may be 
met with 1n the extension of the railway from Nawalapitiya to Nanuoya. 
In several parts, the country is traversed by large persistent reefs of quartz 
with numerous ••arrow seams 11nd veins diverging from them and often trace• 
able into decomposed lithomargic earth. Some good examples ·of these are 
to be found in the Balangoda, l'u.ssellawa, Ramboda and Dolosbage districts. 

The character of the vegetation in prospecting for gold is of great assist­
ance in Australia, where each formation is characterized by distinct forms of 
vegetation, but in Ceylon we have no guidance, at the mountainous zone, is 
but one formation. Gold occurs in . three chief forms. 1, As scattered grains 
or nuggets on alluvial deposits, having be~n set free by natural causes 
from its matrix. 2, In grains and leaves on numerous \'eins, chiefty quartz. 
Still in the m.1trix but not with other metals : this is called fr<e gold. J, As­
sociated (but not chemically combined) with numerous other metallic compounds, 
Juch· as arsenides, sulphides, &c., generally classed under the term pyritu, found 
on veins of quartz and other rocks. 

. In the first form I have met with it in the alluvium of the Deduruoya 
beyond Kurunegala. The particles were exceedingly small and other metallic 
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matten were not uncommon. This must have come from some qu&rtz reef 
further up in the hills. Its occurrence on this river is ref erred to in the 
" Kadajurepattu." 

A second instance of its occurrence in this form was in the Galle dis· 
trict, where a small nugget was taken from the alluvium accumulated in one 
of the ravines; it weight:d over six grains, and was associated with fragments 
of gems, _such as sapphire, garnet, chrysoberyl, tourmaline, &c., as well as of 
sulphides of some rare metals. This deposit was due to disintegration from 
the matrix in which they occurred originally. I followed up the ravine to its 
head with the expectation of finding quartz reef from which the gold must have 

_ been dislodged, and found two small reefs crossing the ravine. I took specimens 
from these and found traces of gold, but not in sufficient quantity to warrant 
its being worked. I have bad further specimens from these reefs of a much 
better character. 

In the second form it occuu in . the Ramboda district, Central Province, 
where severa.l remarkable reefs strike across the valleys. 

In the third form it occurs in the pyrites of the gem-pits in the Ratna· 
pura·Rakwana districts, but only in very small quantity. 

From the little I have seen, it is my opmion that considerable quanti· 
ties will yet be brought to light. 

"GOLD IN CEYLON." 

(From the CtyW. 0/JittTJer, May u, t88t.) 

We may llave to consider the propriety of taking a small contract for 
the supply of quartz to the breakwater if the present liberal receipt of rock-specimens 
from would· be gold-seekers continues! As a rule, however, the pieces which 
reach us do not afford a fair criterion of the quartz reefs, the specimens being 
taken from the surface. Among the acknowledgements we have to make are 
the followinc :-

A correspondent writes:-" Agra Patanas, May 1.-I herewith send per this post 
a sample of what, I suppose, is either metallic matter or gold amalgam, i.e 
a mixture of gold and quicksilver, found in the bank of a stream. There 
are traces of i1 all through, but it is confined more towards the source, where 
marks of working still exist. The Sinhalese must have bad some object in 
view some years back or they wouldn't have laboured hereabouts. Please give 
me your candid opinion." · · 

· There is no gold in what our correspondent sends : the shining particles 
were pronounced by Mr. Macdonald Cameron to be all mica. 

Another corresrndent writes:-" Wallaha, May 2nd.-I have sent off to-day 
from here a smal box containing a piece of quartz. Two pieces (small ones) 
wrapped up in paper have come off the same piece as sent, and seem to show 
decided signs of gold to the naked eye. Trusting it may turn out well." 

We regret to say again that Mr. Macdonald Cameron· pronounced against 
the chance of gold being found in this block of quartz: it is pyritous, the 
outer pG~rtion being marked by feldspar, but it is impossible to judge from the 
specimen sent of what the quartz reef proper may be like. The small piece 
sent is more promising, but it is ilon pyrites rather than gold that glistens. 
Specimens of quartz to aff01d a· fair idea of the quality of a reef should be 
taken from a depth of 8 or 10 feet, but planters would require to understand 
a little how to explore their ravines for the outcrop of a reef (not so much 
of a bed) of quartz and then to note accurately its dip and have it traced 
before proceeding te dig or blast for a sample. 

"A Maskeliya correspondent writes:-
"I have a reef of quartz which, I would fain hope, is auriferous, though 

I fear it is more likely to be ferrufinous! The quartz is dotted through with 
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darit colored particlei, which glitttr when · J'llbbed down with powder, a few 
of which I have pricked out, and enclose for your inspection and kind opinion. 
With thanks in anticipation." . 

Again we are sorry to say that the report is not favourable, although the 
sample is far too small, and from too near the surface, to enable a proper 
decision to be arrived at. The particles are micaceous. From Haputale we have :­

" Per to-day's post I send you two samples, one of quartz and oRe of 
sand, Do eitt.er of them contain gold, as I notice some yellow substance 
among them ! I picked them up in one of the ravines on this estate." 

. These consist cbielly of mica. Again we have the following:--
. " Sth May I88I. 

" DEAR SIR,-Evidently Ceylon must be simply teeming with (Old, for 
I hear that the Sinhalese say Balan~a is the district famous in olden times 
for that precious metal, By to-day's post I send you a sample of what I 
believe to be iron-pyrites, which is, I am told a sure indication of gold, Is sucla 
the caseY-Yours faithfully, W." 

Our correspondent is correct in describing the sample as iron pyrites, which is 
common where there is but little of gold. At the same time the Balangoda, 
Ratnapura and Rakwana districts have long been reported to be rich in gold 
as well as g~ems. Of gold specimens found near Ratnapura, more anon, 
MtaDtime, perhaps the most promisillg specimens of quartz we have received so 
far are frora K.iAJara estate, Matale. Without being auriferous these are more 
like what experts wish to !lee in looking eut for a promising quartz reef; But 
it is not likely planters can prospect to advantage withQut professional guidance 
or instructwn. We are reprinting liS fast as possible all the information given 
in . Jhe 0/Jsff'IJer during· 18,54 and 1869 on the subject, including a practical 
paper on "How to Find Gold," and the article on "Gold" from the latest 
nurP.ber of .th~ ·~ ,En~y~paadia ~it~nica." . AU tll,is._ will be ,a help to planting 
pro,·pACtors. We b'"vc !ll~o been ~nahled to use the. reports of Mr. Saunders, 
~en Assistant Agent at· Ratn,apura, in whose time gold dust and nuggets were 
fuund in some considerab'4!. quantity. Mr. Wm. Murray, ~ old Australian 
digger, then declared that the e,vidences were most satisfactory; wlzile Mr. Brough 
Smytlz, lo 1ullom sdfiSe of tlz~ . gold 'U/4S Ttferred for .report, tX/rttse¢ t/,e opi11i/J" 
tiwt t/u · ne[, the thPl[JX could 11ot lu jOIJ' tJ./f, 1/ze go.lfi . ./UJII.Is"'f tlu a?PearaTIU 
of mt lzavi11g . travel'lt,ii for. T~ Gov~nmeot of tht= day, however, threw cold 
water on' prospecting pro~~~tl~1 and nothing was done .. We shall publish Mr. 
Saunders' interesting Reports, 111- the Observer, and the Government Agent has 
also · 'bee.n .goW enO!Jg" to leave with. us a sample ol the gol.t .found on that 
occasion ·wbich pn be seen at the Oburver Olllce :-a yeritable proof. that there 
is "Gotp IN CEYLON," 

THE DIAMOND DRILL AND THE EARTH SCO,OP. 
We h~ye received from Melbolllne papers referring to these two labour· 

s~viag ,appliances. Tbe ,paper referring to the dia~nood dcill is printed in the 
form of. a posb:r, ~mg addressed "to the mining . commullit¥·" b¥ the Bendigo 
S,chool of Mines aod lodw;tries. I.t -contains ske.tch sectio,ns, .and patterns of 
diamond drills, with accompanying lette~press. Figvre J represents a bore sunk 
in the ·Bendigo di~trict to the d«;~>th of 825 feet, passing throJ.Igh. alternate 
strata of sandsto~e and quartz, ~;old having b~en struck at .390• 512, 6o6, 
and 7o6 feet. The result ·Of th1s has beJ!n to sen4 up the sharts of the 
Company (G. G. Consolidated} from 6d to Ss 3d • . The drill employed was 
one which could operate only from the surface: if it could haYe been taken 
into the 1nine to work from the lower leHls the results would have been 
much mor.e important. Thili is being clone in America, and figure 2 gives an 
illustration of such workings l\1 Silver lslet, Micliigan, where the drill occupy 

Ia . 
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ina only 7 feet ·by 6 feet wu lowered to the eighth level (488 feet), and 
experimental. lloles were bored in all directions, thus yielding information as 
to the contents of the mine which could not otherwise have been obtained 
Without years of labour. The machine used in this case bored three thousand 
feet iR six months, the only repairs needed at the end of that time being 
triflin~. Well, therefore. may Mr. Bayne, the President of the Bendigo School 
of Mmes, say:-

" As a prospecting tool then, the Diamond Drill is quite unique, and 
accomplishes results that can be obtained by no other known process. It 
should be re111embered at the same time that it is a scientific instrument and 
not a divining rod. It must be used with discretion, and its indications read 
intelligently. It does not point by some inscrutable agency to payable reefs, 
but it tells us with gr~at certainty and with remarkable expedition whether we 
shall come to auriferous quartz if we dig down or along a certain direction 
within the 2,000 feet or more. A nc>gative answer saves the ·trouble and 
expense of sinking or driving in that direction, and we have then only to put 
further questions by varying the direction of the line of search. Their 11se 

·enables a larger amount of work to be performed and thereby increases the 
demand (or labour, and it is to be noted that in the States where these drills 
lind such favour, the price of labour reaches from 101. to 151. a day, •bowing 
that the drill recommends itself u much to the miner u to his employer. 
At the Great Northern Company, Stawell, Victoria, where one of these under· 
ground drills is now at work, in 6o shifts oC 8 houn each, or 48o hours, 
between April 27th, and July Sth, 188o, it has bored throup 483 feet 3 inche1, 
commencing at a depth of 8oo feet.. This ia looked upon u very satilfactory, 
considering the hardness of the atone, a sample of which may be seen at the 
School of Mines; Sandhunt." · 

An extract from the &imtijie A"'triea" of 28th Feb. 188o states_ that ~ 
"Mr. A. J. Severance, of San Francisco, says that the Diamond Dril~ 
played a very important part in developing the mineral wealth of the. West. 
The first great treasure-house which these drills opened up was that known 
as the Consolidated Virginia, and the California .Bonanzas, which have 7ielded 
Twenty-two million ·two hundred and ninety one thousand pounds sterhng, of 
which the stock-brokers have received Fifteen million four hundred and sixteen 
thousand pounds sterling, in dividends. One of the owners of the mine told 
Mr. Severance that the Diamond Drill bad realised for him One million pounds 
sterling. All the principal Comstock mines, and many of the largest mining 
properties located in California and Nevada, use these drills. They are alsO 
extensively used in Colorado, have pushed their way· to most of the Territories, 
have been introduced and operated in New Mexico, Old Mexico and Australia. 
The Japanese Government has also been supplied with them. Mr. Severance 
enjoys the distinction of having perfected tbe Diamond Drill, and of proving 
its utility by ru'!niag a horizontal hole. (th~n regarded an impossibility) eight 
hundred feet, taking out a complete cyhndncal core, and sbowmg the strata of 
every inch of rock passed through. This was done in Vermont. Soon after 
he introduced the drill upon the Pacific Coast, 11-ith the results already noted." 

Figures 3 and 4 show the tunnel and mining drill and the open cut and 
quarry drill respectively. The former when set up weighs about 300 lb., 
the size of the bit is 1l in. diameter, and the price £261 ; the latter weighs 
250 lb., size of bit I to I! in. diameter, price £209· These drills might 
be useful in C«ylon not only for go!J prospecting but perhaps for sinking 
wells in the drier parts of the island. This brings us to the · " patent wheel 
earth scoop," manufactured by Messrs. Robinson & Sons of Mdbourne, for making· 
dams and tanks to retain rain water. The prospectus states that "It is as 
simple as it is possible to be made. It is very strong, being made nearly 
wholly of wrought iron, so that there is little chance of its .breaking. The 
draught is onl half tha required fgr skid scoop of eqlijll sae, besides being 
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much handi~r and easier for the man (who can both drive the team aad wo1k 
the scoop,) it does the work in far less time, as being on wheels it enables 
the team to tuvel much faster than with a skid scoop. The prices given range 
from £14 upwards. The principle of the scoop appears to be the same as 
that of the Elder steam scoop, regarding which we quoted a paragraph from 
the S)'tlllt.)' MQi/ in our issue of 26th l<'ebruary last. 

GOLD IN CEYLON. 
FURTHER OFFICIAL REPORTS ON THE EXPLORATION AND DIGGING IN 1854 

No. 123. Colombo, 14th March, 1854. 
The Hon'ble the Colonial Secretary, Colombo. 
Su,-1 have the honor to report for the information of His Excellency 

the GGvernor, that being on a visit to · the spot to which the recent discovery 
of a:old by some sailors has drawn attention, 1 am enabled from a personal 
inspection to confirm the fact of the discovery. 

The situation of the place of operations is the reeky bed of the Maha 
Oya about five miles north of Weweldeniya, between. the Jist and ~2nd mile­
stones. on the Kandy road, and about an equal distance from G1rioie and 
Ambepussa, and adjacent to the Kale Gampolil Udugaha Korale of the Kurunegala. 
district and the Udugaha Pattu of the Hapitigam Korale of the district 
of Colombo • 

. The Maha. Oya, which has a north-westerly direction up to this point, 
takes here a nearly direct northerly sweep, and during the dry season ex· 
poses a much broader expanse of bed than at any other part immediately 
above or below it. 

The broken surface, on the eastern side principally, is occupied with a 
mass of debris probably washed from either bank, which is found to give 
cover to other disintegrating masses, which may belong either to the rock 
overlaid or to the superincumbent deposits. 

The resemblance of this bank to places in which some of the party of 
s'\ilors had witnessed the successful search for gold elsewhere, appears to have 
attracted them and to have induced them to conduct their experiments here 
with results which· have in some degree served to unsettle the public . 
mind. 

From all 1 have been able to gather, the quantity of gold collected from 
the date of the first experiment ou the 2nd instant, does not exceed one ounce, 
ilnd probably does not amount to so much. 

The washing of about eighteeu :t>uckets of soil, weighing about 8 cwts. 
in my presence, only yielded half a grain of gold, and I lind in a passage 
in Dr. Ure's Dictionary of Arts that veins which yield 10 or 11 grains of 
gold in a cwt. would scarcely defray the expense of working. 

The nature of the soil, however, is such as is generally known to be 
gold-yielding, and though 1 am not sanguine that the prtciocs metal will 
be found in sufficient abundance to reward the exploitation, 1 think every en· 
couragement is due to such persons as are disposed to pro;ecutc the search, and 
have accordingly just allowed a second party of sailors to choo;e for themselves 
another place of trial, the traces of gold according to the report of the first 
explorers not being confined to this locality, but being met with at other parts 
of the Maha Oya, of which a bar about It miles lower down the stream, and 
anothtr i of a mile immediately above the present occupation have been men• 
tioned as instances. 

Dr. Ure states that Reaumur had remarked that the sand which more 
immediately accompanies the gold spangle in most rivers, and more pa.rti­
cularly in the Rhine and Rhone was composed, like that of Ceylon and 
Expaill)', of black protoxide of ir011 aad amall &nina of rubies, corundum, 
b:rac:ru.th, &c. 
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The correctness of this observation with respeet to Ceylon is bo~ne out 
by the appearances presented during the process of washing here, 'the re­
siduum, after the separation of the coarser components of the soil being in­
variably a black sand with an admixture of minute gems and spangles of 
gold. · . 

Having assisted the sailors in constructing an embarkment for the purpose 
of facilitating their operations by obtaining a ftow of water at a higher level 
than they can at present command, 

I shall await the conclusion of an experiment made under more favourable 
circumstances to communicate again with Government. 

I have, &c., 
(Signed) C. P. LA YARD, Govt. Agent. 

No. 124. Colo.mbo, 15th March, 1854· 
Snt,-With reference to my letter of the 14th instant from Talagama in 

the llapitigam Korle, and finding that the permission granted by me to certain 
sailor& to dig for gold in anticipation of the authority of Government would 
have been inconsistent with His Excellency's minute of the same date which 1 
bad not then seen, I have the .satisfaction to report that that permission was 
not availed of by the parties to whom it was granted. 

I have, &c., 
(Signed) C. P: LA YARD, · Govt. Agent. 

FUR'rHER REPORT ON THK GoLD DISCOVERY OF 1868. 
No. 818. Government Age~t's Office, Colombo, 18th Dec., 1868. 

SIR, -In submitting the accompanying copy of a letter from my Assistant at 
Ratnapura, dated the 16th instant, I have the honor to recommend a compliance 
with Mr. Home's request to the extent that Government should prqcure for 
him under the provisions of the Ordinance No. 2 of 1863 any private land 
which he is unable by private arrangement to acquire for the purposes of his 
research, on his making full payment of its value. 

With respect to the reward to be offered for the discovery of gold in 
remunerating quantities, I think that as well as the condition on which the 
right of working gold fields should be conceded to Mr. Home and others in 
the event of their being found to exist, may be a matter for after consider­
ation. 

I am of opinion that the exclusive privilege of searching for gold within 
a radius of two miles from the point where the traces of the precious metal 
have been already found, cannot be reasonably conceded. 

I have, &c., 

The IIon'ble the Colonial Secretary. 
(Signed) C. P. LA YARD, Govt. Agent. 

GEOLOGY AND MINERALOGY OF CEYLON. 
(From Pridllam's "Ot)l!oft.'') 

In Ceylon there is not that order and succession of rocks to be found as 
in England and other parts of Europe. Uniformity of formation is _the dis· 
tinguishing characteristic of the geological character of the island, and with 
but few and partial exceptions, sucq as at Jaffna and the contiguous islets, 
and here and there along the shore about high water mark, it may be said 
to consist of primitive rock, and unconnected with any other class of rock, 
exclusive of those of very recent formation. 

Another remarkable geological fact is, that though the varieties of primitive 
rock, are extremely numerous, and indeed almost intinite, the spec.ies are very 
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few, and seldom well defined. The most prevailin2 species are granite or gneiss; 
the less frequent are quart~·rock, hornblende rock, and dolomite rock, which 
may be clas!ed under the head of imbedded minerals. 

The varieties of granite and gneiss are endless, pming often from one 
into another and at times losing their character by the transition, and as!llm· 
ing appearances for which, iri small masses, there would be a difficulty in finding 
appropriate names. These mutations and remarkable variations are traceable 
chiefly to composition, the prOJK>rtions of the elements, excess or deficiency of 
one or more, or· on the addition of new ingredients. Nor should mechanical 
1tructure, variation in which, though hardly palpable in reference to causes, 
has an evident effect in regulating appearances, be omitted. Regular 2fanite 
is rare; where found it is generally of a grey colour and fine grained. Graphic 
granite is still rarer. The quartz, where it is found, is black or grey rock 
crystal, and the fclspar highly crystalline and of a bright flesh colour. The 
quart: envelopes the felspar in very thin hexagonal or tria~onal cases, so 
that nothing can more vary in appearance than the longitudmal and trans· 
verse fracture of the rock.. Petrifactions of wood, combining quartz and 
felspar, have been occasionally found in the interior. This is a mineralo­
gical novelty, the latter substance never having been found in petrifactions of 
a !imilar nature. 

Moonstone has also been found embodied in porphyric rocks in large masses, 
and is more beautiful than moonstone hitherto dug from rocks of decomposed 
white clay. Sienite is uncommon. It occurs in the interior, rather forming a 
part of rocks of a different kind than in great mountain masses. 

Well formed gneiss is more abundant than granite. Its peculiar structure 
may be seen in many places, but no where so clearly as at Amana· 
poora in the Central Province, where it consists of white felspar and quartz. 
in a finely crystalline state, with layers of black mica, containing, dis. 
seminated through it, numerous crystals of a light·colourea prnet. Both the 
granite and gniess are very much qualified by an excess or deficiency of 
one or other of the ingredients. When quartz abounds in a fine 2ranular 
state, the rock· often looks very like sandstone; of this there is an instance 
in the vicinity of Kandy. When felspar or adularia abound, tbe rock acquires 
a new external character: this variety is .common. In a few places the rock 
contains so much of these minerals that it might be correctly called adularia, or 
felspar rock. When mica prevails in gneiss, which in Ceylon is very rare, it 
acquires not only the appearance, but very much the structure of mica slate. 
The instances of change of appearance in the granitic varieties from the presence 
of unusual ingredients, are neither few in number nor unfrequent in occurrence. 

The more limited varieties of primitive rock, as quartz, barnblende, and 
dolomite rock, seldom occur in the form of mbuntain masses. Quartz is found in 
some places so abundantly in granite rocks as even to ri.al mountain masses. 
It is generally quite bare, and stands erect like denuded veins. From its pre· 
cipitousness it often exhibits the appearance of buildings in ruins. The quartz 
is in general milk-white, transluct>nt, full of rents, and so very friable as to 
resemble unannealed glass. Pure hornblende rock and primitive greenstone are 
not uncommon, and though they constitute no entire mountain, form a part of 
many, particularly of Samanala and the Kandyan mountains. 

Dolomite rock is almost entirely confined to the interior, where it is found in 
veins and imbedded, and smnetimes constitutes low bills. The varieties of dolomite 
rock are almost as numerous as those of granite. When purest. it is snow-white, 
generally crystalline, composed of rhombs that are easily separated by a blow, 
but rarely finely granular. When highly crystalline it is composed of about 56 
of carbonate of magnesia, J6'9 carbonate of lime, 4'1 alumina, 1 silica, 2 water. 
A very fine granular kind is found, but it is so uncommon, that it was approt>riated 
under the Kaadyan dynasty to th,e sole use of the king. The 2fe&t vanety of 
this rock a1ises both from the proportion or carbonate of lime and of mapa!& 
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being seldom the same, and from the commixture of other minerals. The varieties 
most frequent are mixtures of dolomite with felspat and mica, and even quartz. 
It is from the purer kinds of dolomite rock that all the lime employed in build­
ing in the interior is ;>rocured. The presence of magnesia iAjures its qualities 
as a cement; but though inferior in this respect to the lime from shell and 
coral, it answers sufficiently well for ordinary uses. 

In external ~haracter and general structure, the varieties of primitive rock 
exhibit fewer marked differences than might have been expected. The masses 
that are exposed, are generally rounded, seldom rising to craggy points or 
appearing in grotesque shapes. The nature of the rock may often be surmised,. 
from its external appearance, but generally cannot be precisely determined but 
by an examination of a recently fractured surface. In structure the granitic 
nrieties most commonly exhibit an appearance of stratification, but is not easy 
to decide positively whether this appearance is to be attributed to the mass being 
composed ()f strata or of large lamlnre or layers. Some great masses of insulated. 
rock, senral hundred feet in height, exhibit incootrovenible proofs of this 
structure. In these the same layer may be seeo extending over the rock, like 
the coat of an onion, and which if but parlially exposed, might be «dduced 
as a strong proof of stratification, and if cxaminccl in different places on the 
top and at each side, might be deemed an extraordinary instance of the dip ~f 
the strata in opposite directions. With this hypothesis of the structure of the 
rocks, the appearance of stratification in all the granitic varieties may be easily 
reconciled. 

Rocks of recent formation are of two kinds, limestone and sandstone. The 
first is said to be confined to the l?rovince of J affna, the most productive and 
populous district of Ceylon, which 1s an exteoded level plain without a single 
hill or valley, and contains numerous decomposed shells, and other marine pro­
ductions; it is generally grey or light brown, very fine grained and compact, 
and breaks with a conchoidal fracture. It is generally nearly a pure carbonate 
ef lime, affording but slight traces of the presence of vegetable or animal matter, 
and containing a little water. Where it occurs, the whole of the country is 
similar, and elevated but a few feet above th~ surface of the sea, by which 
it was once probably covtred. The recession of the sea from this district is 
even now going on, many natives recollecting the waves covering spots now 
far above high-water mark. It is prond also from the fact of coral rock being 
fovnd mixed with the limestone rock several miles from the sea. Minute inquiry 
on the spot might elicit some valuable information on the formation of this rock, 
which is still probably extending in the shallows of the adjoining seas, and 
along the coasts of Jaffnapatam. Its formation may possibly be connected with 
£oral, which is so abundant in the narww seas between Ceylon and the Indiau 
Peninsula, that most, if not· all, of the islets in the strait are composed of it, 
and the gradual increase of coralline in the waters near these shores proves the 
natural and steady encroachment of the land. The only difficulty is, to fiod 
the cause of the solution of calcareous matter in some places, and its precipitation 
in others adjoining. 

Sandstone, the other rock belongiog to the recent formation, may be con­
sidered to surround the island with an almost uninterrupted chain. It exhibits 
in every part the same general character, alld is found under the same cir­
cumstances, in horizontal beds along the shore, chiefly between high and low 
water mark,. which in Ceylon, where the tide rises only about three feet in 
perpendicular height, i; a very limited extent. In shallow water, it may extend 
perhaps farther into the sea. Towards the land, it does not extend beyond the 
beach. .'\remarkable instance of this is found oo the north side of the Kelaniganga. 
In width the bed varies from a few to fifty or even a hundred feet. Towards 
the sea, it pre~ents a bold face, above twelve feet deep, perpendicttlar like a 
wall, over which the waves break, and which, when the sea runs high, as it 
doca on this shore, a pat part of tbc )'C&f i• COIIIplctel;y ·llAder water, On 
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t'be other ai~, towudJ the land, the rock commonly termiaates ia aand, tht! 
beach generally rising above it. This bed is in most places distinctly ~!ratified, 
and where the strata are not deranged by fractures and subsidences, they are 
quite horizontal. The appearance of the rock is not uniform: its principal varieties 
are a yellowish-grey sandstone, ano&her al~t black, and a third of the first 
kind, but containing nodules of the latter. These varieties· occur in the same 
stratum, and a vertical section often exhibits successive layers of the two first 
kinds. They all coosist of sand ag2lutinated by carbonate of lime, which, from 
its texture, appears to have been deposited from water. Thus the stone crumbles 
to pieces, and is reduced to sand when heated before the blow-pipe or immersed 
in an acid. The proportion of carbonate of lime is variable, being from 26·5 
to 11 per cent. The larger the proportion, the harder is the sandstone; thus 
the last-mentioned is soft and taken from a depth in an incipient state of 
formation, while the former is taken from the surface, is completely formed 
and extremely hard. Irrespectively of the proportion of carbonate of Ume, the 
sand of which the stone is formed, is of differellt kinds. The sand of the light­
coloured variety is chiefly silicious, consisting of fine water-worn particles of 
quartz, like the sand of the shore, and like it, it occasionally contains shells 
and pebbles. The sand of the variety nearly black, is a mixture of silicious 
particles, and of pArticles of imn glance becoming nl&gnetic by Wasting, It 
1s extremely hard, the iron no doubt acting the part of a cement, as well aa 
the carbonate of lime. . 

. The question of the forlll8tion of the sandstone is involved in much of the 
same obscurity as that of the limestone of Jaft'napatam, and the same con· 
jecture• might be offered. respecting the probable cause of the deposit of the 
calcareous cement. This instance of the forlll8tion of rock from the dilsolved 
and diointegrated materials of old I'OCks is not peculiar to Ceylon, as it is quite 
as common as those of decomposition itself. Both the limestone and sanduone 
of this recent formation may become very useful. Very good lime may be made 
of the former, and serviceable millstones, perhaps of the latter, if it can be 
found, as is very probable, of a coarse quality. For architectural purposei 
both stones are well adapted, more especia:lly the sandstone for great public 
works; as it lllBY be wrought at little expense, and when the wind blows off 
the land may be easily shipped. 

MINitllALOGY. 
The mineralogy of Ceylon, is, in some respects, remarkable and curious. 

The island is remarkable for its richness in eems, and, so far as has yet been 
ascertained for its comparative poverty in the useful metals. It is remark· 
able also for the number of rare minerals · that it affords, tnd for the small. 
variety of the ordinary species :, thus in its minetalogical character, it a.ccordecl 
with the taste of its late native ruleJS, who were more prone to display tlwl 
any work· of utility, to pomp than profit. Its wineral productions may be 
classed IInder two· heads, those attached to granitic, which constitute-the greater 
part, and those pertaining to dolomite rock. The only metallic ores that can 
be hitherto said -to ·be found in ·any quantity deserving of notice, are of iron 
and manganese. Iron in different forms is pretty generally diffused, and some­
what abundant. Iron pyrites, magnetic iron ore, specular uon ore, red hematite, 
bog-iron ore, and earthy blue phosphate of iron are all found. Red hematite 
and bog.iron ore are more common than the other species. It is {roll) these 
ores that· the natives extract the metaL With the exceftion of iron pyrites, 
magnetic ironstone and the blue phosphate, the species o iron occur so fre­
quently in granitic rock or its detritus, as not to rcq uire notice. The first, iron 
pyrites, is found at Ratnapura, disseminated through a gr..y felspar rock, and 
in veins of quartz at Mount La'oina on the sea sbor... Magnetic iron ore. is 
found in masses, imbedded in gneiss in the vicinity of K.aady and in .gran{tic 
rocks in Wetlassa and Trincomalee. The earthy blue phosphate· of iron is 
procurable from a marshy ground near Colombo, and from a bed M bog-iron · 
ore near Kandy. It is said to be used by the natives as a plpent. 
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luu ~~ !Jet" f-.6 ;,, OeyiM ; · though we must remark that a full half • of 
the island is comparatively speaking a terra incognita to the Europeans in 
Ceylon capable of investigating it. No foundry on an extensive scale could 
then, judgmg from present appearances, br established with success. To the 
natives it may possibly be worth while to collect scattered mass«!!l of ore for· 
their little furnaces, but untess an extensive bed. or vein of ore be found, the! 
attempt to establish a foundry would be idle. Iron is. melted by the natives 
in crucibles, over a fire which is blown with two bellows. The ·scoria· is 
separated from it with tongs made expressly for the purpose. and the melted 
mass poured into a mould of clay, after which it is purified further, and forged 
for smaller uses. But one ore of manganese, the grey or the black oxide, is 
yet known in Ceylon, and that occurs in parts of Saffragam and Upper Uva. 
Like most of the ores of iron it· occurs finely disseminated and imbedded in 
small masses in granitic rock; some spedmens are pure, and in some places 
a considerable quantity might be collected. Hitherto it bas been applied to 
110 useful purpose, nor from its locale and dispersed state is it likely to be 
exported with profit. 

From the ne.ture of the rocks, other metals might have been expected in 
Ceylon, says a learned geologist, who mentions that he has sought in vain 
among the mountains for tin, copper, and lee.d. All three, however, are re· 
ported to exist by persons who have themselves discovered them, and quicksilver 
and plumbago (kalu miniran, ~i~gh.) which of la&e years has been le.rgely ex­
ported to England, may be added to the .list. Gold and mercury, which are 
said to occur native in Ceylon, according· to this writer are rarely found, but 
small lumps of the former have been at times met with. "Did any," he 
continues, " of. the common, and what is more, of the precious metals occur 
in Ceyton it . would have been known long ago; .for the natives are inquisitive 
and curious, and being in the habit of searching for gems, and collecting 
everything that glitters. or th~t is in the least . likely to sell, even bits of iron 
pyrit~s and ores of iron, it would be very extraordinary were they to pass 
unnoticed substances more attractive, with the 'Value of which they are well 
acquainted." I may cursorily observe that this remark is rather applicable to 
the natives of the southern, than any of the othtr provi11ees of Ceylon, and 
that the opposite conclusion of anotller learned geolog1st, embodied in the note, t 
is nearer the tnatlr.. Dr. Dav1's erroneous conclusion on these points must have 
arieen from the i111perfect opportunities at hii> disposal for the. survey of the 
~le island, .not mor.e tllan one-third of which ·he ever· visited, and not from 
any want of ugacity in ob&erNing,. or ardour in pursuing the vadous brauches 
di .natural srience. Stah.ls~in, or .crystalli~ed ·p)'rites,. impregnated with a little 
cower. ~ usecl by d~ Singha1ese fflr. making botOoDS. 
· l'lfost of tht g~ for. whicll.i Ceylon is celebrat~, occur in granitic rock ; 

fnr though· found in alluvial soil and .the beds of rivera; their· true source may 

* Cual ia saki to bav11 lleen di-11red iu th11. iai&Pd · b;y tbe Dutch; but 
from Llill . abundanc-e af wood, and cbar!)Oai beiog the only fuel J.lRd by the natiYe 
coolr.S, no notice wal\ taken of the discovery, so that its haliita' is .uow unknown. 
The .di•covery of eoal would . now be conRidered otui of tbe greatest acqui•itiuns · 
of which this r .. ,·ouretl l.incl coulcl bOa•t. lt id not ..t all Improbable that it 
e:rists in part.s of the· •carct!ly txplored <ll•trict• in the 11ortb, where I venture to 
perdillt the millf'r .. l wealth of Oeylun will 1,,. f••nud to liP. 
· t The ~~eience• of geolog:r, min.,ralogy, &c., in All thew branches are hut im• 

pt'rftlctJy uoder.tood by the nativt-e, notwithR•an•ling Oeylon is tbe dt>poRitory of 
Ruch an eztel1><ive variety of ~v•·clmen8. Tbeir ·attention &<·ems never to have ez­
tenl!ed muola ..... yocod the valuable gems anol .tt.e common oreL As to a thl•Wialld 
OUI!W oLjootR, both on the •arfaee of the e•rth &llll imbedded in Ule . bidden 
subs~ata of n11ture,. 110. int.tte•til)lf to meo of seience, they h&ve allowe~ them an 
almo,t undiatwbed r~, J,~Nv~t h~~oviug . <'J!•rkc\ \he~~~~~elvea either .to quarry out 
• koowladp of Ulei;r late~~ prop~r,k• vr ascl!rtaiu their intriu.ic . worth. 
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be conjectured from the nature of the surrounding rocks and the quality of 
the 6and and alluvium in which they are found. The minerals pertaining to ,. 
this rock are of the quartz family, quartz, iron flint, chalcedony and hyalite. 
Ceylon affords all the varieties of quartz, as rock-crystal, amelhyst, rose-quartz, 
cat's·eye, and prase. Rock-crystal occurs in abundance, both massive and 
crystallized, of various colours, good quality and in large masses. Its localities 
do not need noticing. Buttons are made of it. The black crystal is of a 
shining fracture, and falls into slate-like shivers, which arc transparent at the 
edges. It possesses electrical properties. The natives use it instead of glass 
for the lenses· of spectacles ; they employ it too for ornamental purpos!!s imd 
statuary. In the 1\lahawibara, in Kandy, there is 'a small well-executed figure· 
of Buddha of this stone. Amethyst (Sltuandi, Si11glt,) also is pretty abundant ; 
very beautiful specimens of this mineral are found in the alluvium derived 
from the decompo3ition of gneiss and granitic rock in Saffragam and the seven 
Korales. The largest specimens are cut for buttons, and the smaller for a 
smaller-sized button. The more saturated the colour is in them, the riper they 
are. They were probably once in a fluid state, and previous to their crys­
tallization were tinged with a violet colour, which incorporated itself with a 
part or else with the whole of the fluid. 1t is of a purple violet colour, differ-
ing much in the degrees in which they are coloured. Some are so saturated 
as to appear almost black. They seldom reach the size of a walnut; the larger 
they •ue the paler, and less esteemed.- ·crystals of it, containing a.Pparently 
two .distinct drops of water, have been found. Rose-quartz, which 1S pretty 
common, is often found in the same place as amethyst. 

Ceylon ·produces the finest cat's!eyes (Wairodi, Singlt.) in the world; in· 
deed, the only kind that is highly esteemed and that brings a high price. 
The best specimeas of this singular mineral have been found in the granitic 
alluvium of Saffragam aJld Matura. It is a hard stone, approaching more or 
less to white or green, semi-diaphanous, with a streak of the breadth of a 
line in the middle, whiter than the stone itself, and throws its light to the 
side that it is turned. It is a pseudo-opal, averaging the size of a hazel nut. 
Prase is a variety of quartz that seldom occurs 'in the island. The second 
species, iron-flint, is not uncommon in the Central Province, Saffragam, and 
Lower Uva. Some varieties of it much resemble hornstone. The third species, 
chalcedony, undoubtedly exists somewhere in the mountains of the interior, as 
fragment; of it have been observed in the possession of the natives. ·The 
fourth species, hyalite, is extremely rare, being met with only in a nitre cave 
in Dumbera, partially encrusting a granitic rock. 

Belonging to the schorl family are two species, the topaz and schorl 
(Purperagan, Sit~gk.). The former is generally known as the white or water 
sapphire. It is commonly white, or bluish, or yellowish white; much waterworn, 
and perfect crystals of it are very rare. It occurs in many places in the alluvium 
of granitic rock, about the size of a large nut, and is clearer than white crystal. 

_ Schorl is not abundant; common scborl is perhaps an exception, it is to be 
seen in many places in the granitic rocks, and in places in Lower Uva, mixed 
with quartz and felspar, it constitutes a rock of considerable magnitude. 
Tourmaline is rare, and the common variPties of green (patje turemali), a name 
given both to chrysolites with tetraedal prisms, and even sometimes to the 
chrysoprasi. It is often opaque, and various shades, bordering on yellow, blue, 
and black, are classed under it; honey yellow (kaneke turcmali), is a topaz of 
a greenish yellow in appearance, resembling :l.mber; some are ·more saturated 
and ripe, almost of an orange colour. Red (pana t11remali), is a quartz; when 
laid on a table it appears opaque; held to the light it has a pale red hue. 
They vary in size from a grain of rice to a pea. They are seldom crystallized, 
and most of them are worn smooth and polished from the action of the water. 
Blue (neela turemali), is a quartz; white (sudu turemali), is a topaz of a pale 
yellow called the Matura diamond. It is not perfect!)' transpare.nt; for this 
reason, it ia often calcined in tbe fue, 'Which h«s aq etre<:t on the colour ; b-t 
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the stone is made clearer. It is then enveloped in fine lime and burned with 
rice chaff. It is cut for setting in rings, &c. With the exception of the last, 
most of these are of an indifferent quality, and their locality is unknown. Some 
writers have maintained that both the emerald and beryl are found in Ceylon. 
The former, says Davy, is certainly not found, and there i~ much doubt as 
to the existence of the latter, most of . those offered for sale being imported; 
and those said to be found in the island being improperly so, as affording an 
excuse for a higher price than that asked for those of the continent, which are 
contemptuously called "coast stones." 

Of the garnet family three species occur in gneiss or granitic rock, viz., 
the garnet, pyrope, and cinnamon stone. The common garnet is abundantly 
disseminated through gneiss in almost every part of the country. Its crystals are 
in genetal indistinct, small, contain a lar&e proportion of iron, and are very apt 
to decompose. The best and most perfect crystals of this mineral· are in quartz 
rock. The precious garnet occurs but in few places, and not in first-rate quality. 
It is contained in hornblende rock at Trincomalee. 

Cinnamon stone, though an abundant mineral in this island, to which it 
·exclusively pertains, is found only in a few places, and chiefly in the Matura 
district. It occurs in granitic alluvium in small irregularly shaped pieces, and 
in large masses of several pounds weight. Near Belligam a large detached rock 
is partly composed of this mineral; the other ingredients of the rock are felspar, 
tablespar, quartz, hornblende, and graphite. "The thick jungle," says Dr. Davy, 
" round the spot where this interesting rock stands, prevents a minute examination 
of the neighbouring country;" but his opinion seems to be that this rock had 
been detached from a vein or bed included in gneiss or granitic rock in the 
hill above. Another mineral of a doabtful nature, disseminated in small masses, 
occurs in many places, as at Colombo, Mount Lavinia, &c. It is semi-transparent, 
and never crystallized, and has the fracture and lustre of cinnamon-stone. It 
certainly belongs to the garnet family, and is probably merely a variety of 
cinnamon stone; from which it appears to differ chiefly in being 9f a redder 
hue, and in this respect approaches pyrope. . 

The zircon family is richer in Ceylon than in any other part of the world. 
It is chiefly confined to the districts of Matura and tiaffragam, more especially 
to the former, and is indicated by the popular na111e • Matura diamond,' which 
is applied to its finest varieties by the dealers in gem$. B~ides the well known 
species, common zircon and hyacinth, a third species, massive, opaque, un-. 
crystallized, and of a dark brown colour, some specimens of which, from Saffragam, 
have been known to weigh two or three ounces, has been also found. The natives 
are completely ignorant of the true nature of zircon. The yellow varieties are 
sold by them as a peculiar kind of topaz; the green as tourmaline; the red 
hyacinth as inferior rubies; and the very light grey as imperfect diamonds. All 
the varieties on sale are found in the beds of rivers, or in alluvial ground derived 
from the decomposition of gneiss or granitic rock. It is to be seen, however, 
in its original site in these districts sparingly disseminated through quartz and 
schorl rocks, or quartz and felspar with tablespar and graphite. The zircon in 
some parts of the mass · so largely preponderates as almost to entitle the rock to 
be called zircon rock. The mineral in such a case is crystalline, and most 
commonly green or brown; the rock is remarkable for its heaviness, and for 
the resinous lustre of its fracture. 

For the ruby family (Lankarette Si11gh.), Ceylon is no less celebrated. Four 
species of it, spinel, sapphire, corundum, and chrysoberyl occur in gneiss or 
granitic rock. tipinell is comparatively rare, though there are some small and 
most beautiful crystals of it found in the interior, and it is found in specimens 
of clay iron-ore in parts of the Central Provinee, where gneiss prevails. Sapphire 
is common though widely scattered; it occurs in great perfection and in con­
siderable abundance and ma~nitude in the granitic alluvium of Matura and 
tiaffragam, and about Nuwara Eliya; the principal varieties bein~ the blue, purple, 
red, jellow, wbitc a11d 1tar-stonc. Barbosa remarka tbat tho :Singhalese in bia . 
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day bleached sapphires in such perfection, that they might be tak~n tor the 
finest diamonds. Fragments of blue sapphire of indifferent quality have been 
found as large as a goose's egg. The purple variety or the oriental amethyst 
is rare. A green variety is still rarer, and when found, perhaps, owes its colour 
to a blending of blue and yellow, two colours of frequent occurrence in the 
same stone. The black sapphire is no less rare. It is not uncommon to find 
some other mineral included in the substance of the sapphire, such as crystals 
of iron glance, or a small mass of crystallizell mica. Corundum is less frequently 
met with than the sap,Phire, being rarely, found except in Uva, where it is 
found in the bed and tn the banks of a small stream; the sand, gravel, and 
pebbles among which the corundum occura, in their nature corresp<>nd with 
varieties of granite, gneiss and hornblende rock. The corundum is o(ten found 
in large six-sided prisms, it is commonly of a brown colour, whence it is calletl 
by the natives koroondu gala (cinnamon stone). Occasionally it is to be met 
with partially or entirely covered with a black crus*> perhaps merely the stone 
with an unusual t5roportion of iron. The corundum and sapphire are so closely 
akin, that the natives have even observed the similarity. The two minerals are 
linked together by· the coarse and opaque varieties of the latter, which are 
common enollgh in Saffr.~,gani. Chrysoberyl is of very rare occurrence, and is 
said to be brought from Sa.ffragam." The more perfect crystals of all the varieties 
of ruby, sapphire, corllndum and chrysoberyl, exhibiting in evety direction smooth 
facets like the garnet, the diamond, and so many other minerals, seem . to shew 
that they are contemporaneous in their formation with the rock from whence 
they are derived; that they have crystallized in its substance; and that they are not 
detached tiU it undergoes distinegration or decomposition, when they are washed 
by the heavy rains and torrents with the detritus of their parent rock to lower 
ground to reward the perseverance of the nath-e e~rers who might search in 
vai~ iii the mountain mass. Corundum is ~e only species of this family that 
is not esteemed as a gem, .md the only one that is applied to any purJlQie of 
utility. In its powdered state it is extensively employed by the lapidary in cutting 
and polishing stones, and by the armourer in polishing !lrms, It enters, too, 
into the compositions of an excellent hone made by natives, consisting chiefty 
of this mineral in very fine powder, _and of kapitia a peculiar kind of resin. 

Of the felspar fa~ily, it is higllly probable that several species exist in 
the island. Tablespar has been al,eady alluded . to, and the subdivisions of 
Celspar viz, adularia (including glassy felspar), Lab~or-stone, common felspar, 
and compact felspar. These minerals are common in gneiss and granitic 
rock, with the exception of Labrador stone, which is sCldom found, and then 
in a bed of graphic granite. Adularia is very abundant in some parts of the 
Interior, particularly U1 the neighbourhood of Kandy, where it is occasioully 
the pred~inating ingredient of the rock. 

Ot tbe hornblende family, two species occur, common hornblende, the 
constituent of the. rock of tbi& name and glassy tremolite which bas been 
obsetvp! at Tr~ncomalee in a narrow. vein of quart;,; i';l gneiss • . 
. Patchstoue 1s perhaps the only m1neral of the famtly of th1s name to be 

(ound in Ceylon, a small vein of it occurs near Trincomalee in granite. 
Mica or glimmer (Miniran, Sit1gk.), as a constituent part of granite and gneiss 
is abundant, besides, it often occurs in large plates imbedded in these rock$. 
It is collected by tile natives, who use it for purposes of ordinary decoration, 
and for ornamenting talipot parapluies. Common chlorite is occasionally to 
be met with both at Galle and Trillcomalee disseminated through quartz. 
Green earth is more rare; .it is found . in Lower U va, where it is pretty 
abundant near Alipoot in small veins, and includes masses in clay derived from 
the decomposition of a granitic. rock. This mineral is of an unusually light 
colour, varying from green to light applc:·g{een, . 

Magnesian minerals are far from abundant in Ceylon, and are perhaps 
confined to dolomite, carbonate of ma,guesia, and talc. The very rare mineral 

native carbon!lte of magnesia, has been di>covered in a nitre cave, _acco~. 
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pani.ed with dolomite and encrusting and included in gneiss. The best speci· 
mens of it were of a pure snow-white, earthy texture, rather harsh to the 
touch, destitute of smell when breathed on, and not adhesive. A specimen of 
it, examined by Dr. Davy, contained 86 carbonate of magnesia, 5 water, 9 
silica, with some slight traces of carbonate of lime. 

This mineral is pefhaps co-temporary with the rock in which it occurs, 
and not deposited subsequently from water. It has long been used by the 
nativ~s of the adjoining country in :ovhitewashing their. templ~s. Talc is very 
rare m Ceylon. It has been met w1th at Dumbara m a mtre cave, where, 
with calcspar, felspar and quartz, it entered into the composition of a highly 
crystalline rock. 

Calcspar, anhydrous gypsum, and calcsinter are the only pure calcareous 
minerals to be found in ·ceylon. The two former, well crystallised, have been 
met with at Dumbara nitre cave. They occur in the compound rock just 
alluded to in reference to· talc. Calcsinter is not uncommon; encrusting rock• 
of. dolomite and gneiss, it abounds in Matale, and is plentiful in Lower 
Uva and in many places in the vicinity of dolomite rock, from which in all 
probability it is derived. 

There are two kinds of the inflammable cl~s of minerail that occur in 
Ceylon, graphite and sulphur. Graphite in minute scales is very commonly 
disseminated through gneJS!, and it occasionally occun imbedded in this rock 
in small masses. In the latter form, it is found to some extent in parts of 
Upper Saffragam, and might probably be found in sufficient quantity to be 
collected and exported profitably. Sulphur is extremely rare in Ceylon, isldeed 
its very existence is not indisputably proved. A specimen of this mineral was 
some ti111e ago ficked up in Dumbara, which contained a large portion of 
sulphate, a smal portion of sulphate of iron, and slight traces of alum. The 
stone itself was composed chiefly of quartz, felspar and oxide of iron, and· of 
some grey crystalline grains. Had the specimen been broken· from a rock, 
little room for doubt would have remained, but even ns the case stood, it 
appeared more likely to be native sulphur than an Artificial accidental im· 
pregnation, for which indeed it would be almost impossible to acc,>unt. The 
mineral productions occurring io the d&lomite rock are of two kinds, those 
peculiar to it and hitherto found in no other rock in Ceylon, and those com· 
mon to it and to granitic rock. Belonging to the latter, the following 
minerals may be enumerated :-Iron pyrites, mica, white day, probably derived 
from the decomposition of felspar and graphite, With the exception of mica; 
none of these minerals are common or abundant in dolomite. The mica 
is generally of a light brown or straw-colour, translucent and crystallised in 
small six-sided prisms. The minerals peculiar to dolomite are three in number, 
Ceylanite, apatite and a bright yellow mineral, perhaps a variety of cinnamon­
sroqe. Ceylanite is pretty abundant in this rock, and very generally disseminated 
through it. It occurs crystallized and amorpbou.s, and exhibits a variety of 
colours, as bright uure-blue, resembling the blue sapphire, violet, pink-red, grey 
and white. Its crystals are generally very small. The fine sapphire blue 
Ceylanite is almost confined to one locality. Of the pink-red, some good speci­
mens have been met with from a vein of dolomite in Saffragam, on the banks 
of a stream that flows into the Kalu-ganga. Ceylanite of the other coloun is 
common particularly in the dolomite rock near K'lndy and Badnlla, where it 
generally occurs amorphous, or very indistinctly cryst,tll i•ed. A p1tite, of a 
bright sapphire-bla<! colour, is fro::quentlv to be seen in dolomite, disseminated 
in very minute particles. It occurs in one place well crystallised, in six-sided 
prisms in a few places. The bright yellow mineral, perhaps, a variety of the 
cinnam·on -stone, which it rese.nbles in its general properties, and has never 
been seen crystallished, is not uncommon in doloQlite in the vicinity of Kandy. 
This result is 'diff1cult to ascertain from · the small particles in which it is 
found. Though, then, the number of minerals hitherto found in dolomite rock is 
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small, it is highly probable more may yet be found to reward the mineral­
ogist, who may search in the quarries of the interior, where it is broken for 
making lime. 

SKETCH OF THE GEOLOGY OF CEYLON: 

BY GEORGE GARDNER, F. L. s. 
(From "Ribeyrtls Ctylon," by George Lu.) 

The island of Ceylon appears, at an early period of its physical history, 
!O have formed the southern extremity of the peninsula of Ind1a. This opinion 
IS confi~ed both by ·its position and its geological constitution. At the pre· 
sent penod the narrow channel which separates them is only a few feet in 
depth, and I believe I shall be able to prove that the whole of Ceylon is gra­
duallY: rising above the sea level, and that consequently the time, geologically 
spea~1ng, is not far distant when the island will again become united to the 
contment. Tradition, indeed, records that the passage was at one time not only 
broader but much deeper than it now is, and this led to the survey which 
preceded the deepening of the Pamban passage. 

The island is about 270 miles long, by about 145 in breadth. It is o( 
an ovate form, and its extremities point nearly d11e south and north. It is 
broadest at it.i so11thern extremity, and it is in that direction that the ereatest 
mass of high land exists •. The great central mo11nta.in range rises, for the moat 
part, rather suddenly o11t of a broad belt of Bat country that stretches between 
1t and the sea, and which varies from twenty to sixty or eighty miles in 
breadth, b11t towards the north, north-west, and north-east, the fiats are much 
broader than in any other direction. The general direction of the mountain 
chain. is from ~uth to north, b11t it is m11ch broken up, and intersected by 
l;>eauttful broad. and fertile valleys, varying from 'one to six thousand feet above 
the level of the sea. The mo11ntaios themselves vary fr,lm 3,000 to S,a8o feet, 
the latter being the elevation of Pedr11talagala, a ro11ndeJ dome which overlooks 
the valley of N uwara . Eliya on the one side and that of Matura 1.1. on the 
other. The peaks which come next to this ooe in point of elevation are Kirigal· 
potta, to the so11th of it, which is 7,810 feet; Totapella, to"the eastward, which 
IS 7,720 feet; and Adam's . Peak, which for a long period was considered, as 
it still is by the natives, to be the highest, of all, 7,420 feet. Taking their 
rise in these mountains, and traversing tile valleys, are, of course, a number 
of streams of various sizes. The largest of these is the . Mahaweliganga­
tbe Ganges of Ptolemy-which has its origin near the summit of Pedrutala· 
gala, and, after a very tort11ous course of nearly 200 miles, ultimately falls into 
the sea near Trincomalee, on the north-east side of the island. Three or four 
other streams of considerable size empty themselves on tl)~ west coast. 

Although the geological sfJUcture of the Island is very simple, it offers 
notwithstanding much that is interesting to the geologist. The series of rocks 
are but few in number. The lowest, which is also the most common, is that 
tf) which the name of gneiss is given. In some places i" is overlaid by ex· 
t.,n,;ive beds of Dolomitic lime-stone; and on some parts of the coast that very 
modern formation known by the name of Breccia. is fonnd to exist. The clay 
slate, silurian, oiJ red sa'1d stone, carboniferous, n~w red sand·stone, oolite, and 
chalk sy,;tem>, which form such remarkable features in tbe Geology of England, 
have not yet been met with in Ceylon, nor is it at all probable that apy of 
them ever will be found, !15 the island has now been travcr3t!d in all directions 
without any traces of them having been seen. 

Gneiss rocks are tbe lowest of that division to which the name of strati· 
lied is given, in contra ·distinction to those which show no traces of strati· 
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. fieation, such as granite, basalt, and lavas. Wherever the undersurface of 
the Gneiss series is sufficiently exposed, it is always found to rest on granite ; 
but owing to the great thickn.ess of the system in Ceylon, and notwithstand­
ing that it has been much broken by the upheaval of the mountains, I have 
not yet been able to trace their connection. It has however, recently been 
discovered at Mount Lavinia, near Colombo, by the Rev. Dr. Macvicar. The 
mechanical structure of Gneiss shews that it has been formed at the expense 
of granite by disilltegration, much in the way that the sand-stone of the 
carboniferous system has had its origin, and that. which is now being formed 
on the sea-shores of our own times: and that it has afterwards been partly 
fused by heat from below. Mr. Lyell, indeed, asserts, and all that we yet 
known of Geology goes to prove the truth of the assertion, that granite itself 
bas been formed by the complete fusion and reconsolidation of pre-existing strati­
fied rocks, and that as new stratified rocks are slow 1 y deposited · by water above 
the earth, the older ones which they cover are gradually reabsorbed by the 
interior heat of the .globe, and converted into granite. According to this view 
we have, u in the organic world, an endless round of production and decay 
going on from pre-existing materials; and it is from this circumstance that 
Mr. Lyell has giYen the name of m~tamorphic rocks to those lower stratified 
ones, to which the name of transition was formerly applied. . 

The materials of which gneiss and granite are formed are the same, con­
sisting of the minerals ealled felspar, mica, quartz, and hornblende, in greater 
or less proportions; but if a portion of each be carefully examined, these 
materials will be found to be in a very different state of molecular aggregation. 
In granite these minerals are always found to be perfectly crystallized within, 
and to have externally a regular geometric figure while in gneiss, though the 
internal crystallization remains, the f elspar is rounded like water·worn pebbles, 
or broken into fragments, and the plates of mica are contorted by irregular 
pressure among the fl'lspar and quartz, shewing that they were brought together 
by the ml'chanical influence of water, and not by chemical attraction while in 
a state of fusion, as tn granite.·· These distinctions, however, are only of pt·actical 
value when small portions· of either rock are undl'r investigation, for while 
granite in the mass pres~nts no evidence of 'Stratification, in gneiss, on the 
contrary, it is always observable, particularly "Where sections of the rock in situ 
have been made; and as such sections are now ev!'rywhere 10 be met with 
along the new roads which intersect the int!'rior of the island, the various 
'ltendings, elevations and depressions which these rocks have been subjected to 
since they were q\lietly and hori210ntally deposited in the bed of a primreval 
oeean, can be very satisfactorily studied. 

Portions of these rocks are sometimes of a very arenaceous character, so 
much so, indeed, ·as oft_en to cause them to be taken for actual sandstone by 
common observers. Such portions can always, however, be traced running into 
the regular and more compact gneiss Extensive veins of both pure quartz and 
felspar -are often met. with in the gneiss, a_nd probably have been produced by 
the same cause which mineral veins owe their orilin to, viz., a fissure which 
has been filled up "freq1 the surrou<tding rock by chemical and electrical action, 
long but steadily continued. Those chaJk.Jike deposits which are met with :tt 
Nuwara Eliya Ollld elsewhere, are formed by the disintegration of felspar veins, 
an<l constitute that $Ubstance to which the name of porcelain clay is given. 

In several parts of the .island Lhe gneiss is intersected by veins of trap 
JOCks, which have been thrown up from below in a molten state subsequent 
to the consolidation of the gneiss. Such veins or dykes may be seen on the 
buch between the Admiral's house and the dockyard at Trincomalee, on the 
ascent of Adam's Peak from Ratnapura, and close to the sea on that side 
of .Mrs. Gibson's hill which looks towards Galle. The latter consists of pitch­
stone porphyry, highly impregnated with iron, and the effect which it has 
produced in altering tbe nature of the gneiss, where it has come in contac;t 
with it, is very striking. 
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'With regard to the existence of metallic veins in the mountains of Ceylon 
almost nothing is known. Traces of tin have lately been said to have been 
met with; and it is not at all unlikely that it may hereafter be met with 
in greater abundance, as it is 'Principally in the metamorphic rocks that metallic 
veins are found to exist, and mostly in mountainous countries or their immediate 
neighbourhood. As their existence however cannot be predicted, further know· 
ledge concerning them will only be obtained by actual examination of those 
parts of the island most likely to possess them. 

It is often asked if there is any chance of coal being found in Ceylon. 
Although from all that is yet known of the geology of the island, the chances 
are very much against any thing like a true coal formation being met with, 
yet it would not be safe to give a decided answer on the subject; for, unlike 
the carboniferous beds of England, which have in general· one or more 
systems of stratified rocks intervening between them and the gneiss, those of 
the north of India were found by Dr. Royle to rest on the Gneiss itself. 
This much, however, is certain, that whenever Gneiss forms the up~rmost rock, 
coal need never be looked for, as it is well known that in all parts of the 
world, the series of rocks which form the crust of it, hold a regular and 
undeviating-relative position to each other, and hence, the upper rock of any 
country being given, a Geologist can tell with the greatest certainty what 
system or systems of rocks will never be found beneath it. 

The nature and origin of laterite or kabuk, which is so common on the 
west side of the Island, have given rise to much diversity of opinion. Some 
have supposed it to be a volcanic production, and others a deposition from 
water; but I have most completely satisfied myself that it owes its existence 
to neither of these causes, but to the simple decay of Gneiss rocks. I was 
first led to this view from the examination of a cut through a knoll on the 
road from Galle to Belligam, and afterwards from oU!ers on the road be­
tween Colombo and Ambepusse, and in numerous instances of the same nature 
in the Central Province. In many of these cuts there is no difficulty lin trac­
ing a continuous connection, without any definite lines of demarcation, be­
tween the soil ami the laterite on the one hand, and the laterite and the solid 
rock on the other. In no part of the world, save in the Peninsula of India, 
have I witnessed a like decomposition of Gneiss, and this renders· it probable 
that the cause is due to some peculiarity in the chemical nature of the rock itself 

As in almost every other country where the Gneiss system prevails, im~ 
mense deposits of crystalline lime-stoae are found in various parts of the 
interior of the island, overlying the Gneiss. Thus, it is well known to occupy 
a large· space in the valleys of Kundasala, Matale and Peradeniya at the lat­
ter place, and between it and Kandy, being extensively converted into lime 
for building purposes. This like all other lime-11tone strata bas evidently been 
formed by aqueous chemical deposition from an ocean which overlay the 
Gneiss, and its highly crystalline structure is probably owing to the same heat 
which partly fused the Gneiss itself previous to its solidification. It is not 
simply a carbonate of lime, but contains besides a considerable quantity of 
carbonate of magnesia, and to . such combinations the name df dolomite is 
given. It is still undecided by Geologists whether the magnesia of such rocks 
was originally contained in the solution from which they have resulted, or from 
the action of heat on the rocks with which they are connected, and which as 
is the case with Gneiss, are known to cantain a certain proportion of Magnesia. 

Passing over all those · series of .rocks to which the names of secondary 
and tertiary have been given, none of which are known to exist in Ceylon, 
we come to those very modern ones called post-tertiary, which are being formed 
at the present day, and which either shew themselves in the shape of elevated 
terraces of shells, or in a more solid form arising from the agglutination pf 
particles of sand and f ragment5 of such corallines and shells as still inhabit 
the slllrounding seas. Such elevated shell banks, IUid such roeks are to be 
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met- with in several places along the coast. Thus the greater part of the Penin· 
sula of Jaffna is formed of them, and I have likewise noticed their existenee 
at Galle. and at Belligam. The study of these modern formations are of 
peculiar interest to the geologist, as they are fraueht with important analogies 
as to the process of nature in more ancient times. At Jaffna the lower portions 
of . this breccia! ·rock is quarried for building purposes. It is compact in its 
structure, but abounds in very perfect remains of shells and cor~>.ls, and in its 
general structure resembles very much the same kind of rock in which human 
remains have been found on the northeast coast of the main land of Guadaloupe. 
Along the shores of the lagoon which separates the main land from the peninsula 
of Jaffna, and but little elevated above the present se.t level, the formation of 
this rock niay be seen in. various states of progress towards solidification. Some 
specimens which I collected there consist of nearly an entire mass of small 
shells similar to those which are still found abundantly alive within the present 
tidal range, and are beautiful examples of the manner in which those lime­
stone rocks of the secondary strata which so full of the remains of shells 
and other marine animals, have been formed. At Galle a somewhat simil:ir 
kind of rock is used for bu\lding purposes, but the shells and coraU.ines of 
which it is composed are more comminuted. At one of the places where this 
rock is worked, situated about a mile from the sea, and about six or eight 
feet above its present level, I found firmly attached to those portions of it 
which were exposed by the removal of the alluvial soil which covered them, 
numerous oyster shells, exactly similar to those now found alive on rocks at 
present washed by the waves of the ocean. At Belligam a large tract of 
alluvial land, which at the time I visited that place, in 1844. was planted 
with sugar cane, is underlaid by a thick stratum of sea shells and fragments 
of corallines, which arc more or less firmly ·agglutinated together; and I have 
no doubt that many other parts of the coast offer similar phenomena. 

The existence of these m~es of shells above the present level of the sea, 
yields the same evidence of the gradual rise of the island of Ceylon, that is 
afforded by similar appearances in other parts of the world, and from which 
similar conclusions have been drawn by the mo.t eminent geologists of the 
day. In many places where such rises are slowly but surely going on, the 
rate is so imperceptible that but little change has been observed during • 
the historical period; where as in others, such as the Scandinavian peninsula, 
the rise is as much as three feet in the course of a century. From 
all that I have seen I am led to believe that the whole of that fiat sandy 
country whicll stretches along the west coast of Ceylon, as well as that of 
a similar nature at Batticaloa, which, except Trincomalee which is rocky, is 
the only part of the east coast that I have yet visited, has, at.no very recent 
geological epoch been gained from the sea by the elevation of the land. 

The conclusions to be deduced from the above slight sketch of the Geo· 
logy of the Island are very evident. In the first place, the non-existence of 
secondary and tertiary rocks overlying the Gneiss and Dolomite, . prove that 
from the period of the first elevation of Ceylon above the level of the ocean, 
it bas not been subjected to the numerous submersions and upheavals which, 
it is well ascertained, such countries as possess them have been liable to; 
indeed, there is no evidence to prove that it has even once been covered with 
water since the time at which it first became dry land, for nearly the whole 
of the soil which covers it, with the exception of the sandy ·portions along 
the coast, and a very thin layer of alluvial matter has been formed from the 
decay of the gneiss rocks. Nowhere have I met with traces of diluvial drift, 
except, indeed, where it can be traced to the action of streams. In the 
second place, the gradual rise of the whole island may be fairly inferred from 
the existence of the elevated beaches which I have alluded to, and I have no 
doul?t that when further attention has been given to lhe subject by those who 
have opportunities for so doing, still more satisfactory evidence of the fact 
will be atfordcd. 
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METALs.-The plutonic rocks of Ceylon are but slightlt metalliferou~. and 
hitherto their veins and deposits have been but imperfectly examined. The 
first successful survey attempted by the Government was undertaken during the 
administration of Viscount Torrington, who, in 1847, commissioned Dr. Gygax 
to proceed to the hill district south of Adam's Peak, and furnish a report on 
its products. His investigations extended fro1,11 Ratnapura in ,a south-eastward 
direction, to the mountains which everhang Bintenne, but the results obtained 
did not (;reatly enlarge the knowledge previously possessed. He established 
the existence of tin in the alluvium along the · base of the mountains to the 
eastward towards Idelgashena; but so circumstanced, owing to the flow of the 
Wellaway river, that, without lowering its level, the metal could not be ex­
tracted with advantage. The position in which it occurs is similar to that in 
wllica tin ore presents itself in Saxony ; and along with it, the natives, when 
searching for gems, discover garnets, corundum, white topazes, zircon, and 
tourmaline. 

Gold is found in minute particles at Getteyhedra, and in the beds of the 
Maha Oya and other rivers flowing towards the west. (a) · But' the quantity 
hitherto discovered has been too trivial to reward the search. The early in­
habitants of the island were not ignorant of its presence ; b11t its occurrence 
on a memorable occasion, as well as that of silver and copper, is recorded 
in the Mabawanso as a miraculous manifestation, which signalised the found­
ing of one of the most renowned shrines at the ancient Capital. (b) 

Nickel and cu'balt appear in small quantities in Saffaragam, and the latter, 
together with rutik (an oxide of titanium) and wu!fmm, might find a market 
in China for the colouring of porcelain. (c) Tellurium, anotlier rare and valu. 
able metal, hi~herto found only in Transylvania and the Ural h~ likewiSe been 
discovered ·in these mountains. Mat~gtzllue is abundant, and Iron' octurs in the 
form of magnetic iron ore, titanite, chromate, yellow· hydrated, peroxide and 
iron pyrites. In most of these, however, the metal is scanty, and the ores of 
little comparative value, except for the extraction of manganese and chrome. 
"But' there is another description of iron ore," says Dr. Gygax, in his official 
report to the Ceylon Govemment, "which is found in vast abundance, brown 
and compact, generally in the state of carbonate, though still blended with a 
little chrome, and often molybdena. It occurs in large masses and veia&, one 
of which extends for a distance of Dfteen miles; from it millions of tons might 
be smelted, and when found adjacent to fuel and water-<:arriage, it might be 
worked to a ,r.rofit. The quality of the iron ore found in Ceylon is singularly 
fine; it is ewnly smelted, and so pure when. reduced as to resemble silver. The 

------ - -- ------------
a Ruauwella, a fort about forty miles distant from Colombo, derives ins name 

from the saud of the river which flows below it,-raug-welle," golden saud." Rang-gala 
in the central province, is referable to the same roo•-the rock of gold. 

b ]l{aha.wamo. cb. xxiii. p. 166, 167. · . 
c A:<iatic Annual Register for 1799 contains the following:-

" Extract from a lttter fro,, Colombo dated 26th Oc' 1798. 
" A discovery has been late1y made here of a very rich mine of qteickri~, 

about 11ix miles from this place. The appearances are very promiiJing, for a llandful of 
ihe earth on the Surface will, 'by being washed, produce the value of a rupee. A guard 
is set over it, and accounts sent express to the Madras Goverment."-P. 68. See alllo 
PERCIVAL'S ()eyltm, p. 539. 

JoiNVILt.E, in a MS. essay on The Geowgy of Ceylon, now in the library on the 
Eut India Company, says that near Trincomalee there le "un ~~able noir, oompo~~e de 
detriments de trappe et de cristaux de fer, lkml lt!llltl on lltDVt I'" le la~X~ge liMa­
~ ap de 7MTCII'I'6, " 

14 
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rough ore produces from tnirlJI to st'lltttly.:ftve per cent., and on an average fuliy 
fifty. The iron wrought from it requires no puddling, and, converted into steel, 
it cuts like a diamond. The metal could be laid down in Colombo at £6 per 
ton, even supposing the ore to be brought thither for smeltin~, and prepartd 
with English coal; but anllmuite being found upon the spot, 1t could be used 
in the proportion of three to one of the British coal; and the cost correspond· 
ingly reduced." 

Remains of ancient furnaces are met with in all directions precisely similar 
to those still in use amongst the· natives. The Singhalese obtain the ore they 
require without the trouble of mining; seeking a spot where the soil has been 
loosened by the latest rains, they break off a sufficient quantity, which, in less 
than three hours, they convert into iron by the simplest possible means. None 
of tlleir furnaces are capable of smelting more than twenty pounds of ore, and 
yet this quantity yields from seven ·to ten pounds of good metal. 

The antnrocite alluded to by Dr. Gygax is found in the .southern range of 
hills near Nambepane, in close proximity to rich veins of plumbago, which are 
largely worked in the same district, and the quantity of the latter annually 
exported from Ceylon exceeds a thousand tons. (a) Mol)lbdmn is found in profusion 
dispersed thtough many rocks in Saffragam, and it occurs in the alluvium in 
grey scales, so nearly resembling plumbago as to be commonly mistaken for it. 
Kaoli11, called by the natives Kirimaltie, appears at Nuwara Eliya, at Hewahette, 
Kaduga11nawa, and in many of the higher ranges as well as in the low country 
near Colombo; its colour is so clear as to suit for the manufac. turc of porcelain (b); 
but the difficulty and cost of carriage render it as yet unavailing for commerce 
and the only use to which it has hitherto been applied is to serve for white· 
wash instead of lime. 

Nitre has long been known to exist in Ceylon, where the localities in :which 
it occurs are similar to those in Brazil. In Saffragam alone there are upwards 
of siXty caverns known to the natives, from which it may be extracted, and 
others exist in various parts of the island, where the abundance of wood to 
assist in its lixiviation would render that process easy and profitable. Yet so 
sparingly bas this been hitherto attempted; that even for purposes of refrigeration, 
crude saltpetre is still imported from India. ((j , 

a That wu \w6Dty·lve yean -.ro : now aa mul;h ae 81000 tons of plumbago 
are 110111e1iimes uported in cme year.-OoKPILBBS. 

b Tbe Kaolin of C~!flon, according to an analysis in 18471 consists of:-
Pun taobn ... •.. .. • •. • 70·u 
8llioa ... ... •• . 26'0 
Molybdena and iron ozide 4 0 

100·0 
In the Jlittgollu, or history of the &ling_ dynaety, .l. D. 1368-1643, by 

Ohaat.iJJg•ynh, " pottery-stone " is enumerated among the imports into China frolll 
Oeylou.-B. C~CCXXvi. p. 5. [A cup and ~~aucer made from Oeylon kaolin by 
"Minton" to &he order of Governor Sir William Gregory, will be found in the 
Oolombo Mll8ellm.-0oKPJLBBS.] 

c The mineralog7 of Ceylon hae hitherto .undergone no scientific Hcrutiny, 
nor have it. miDenl productions been arranged in an7 systematic and compre· 
henai'fe cafalosue. Specimens are to be found in abundance in the hands of 
liMite dealen ; but from indifference or caution •hey expreM their inability to 
aftord ade~JU&te illformation u to their locality, their geological position, or even 
to show wUh 11111lcient certainty that they belong to the island. Dr. Gygax, M 
t• resulte of 110me years spent in uplorio.B different districts previous to 1847, 
wu eaabled to fnrnieh a llat of but thirty-seven species, the site of which he bad 
determined b;r penonal inspection. These were :-1, Rock crystal, Abundant; ll, 
Iron quartz, Saffragam; 8, Oommon quartz, Abundant; 4, Amethyst, Galle Back, 
Oaltura • 6, Glll'llet. Abundant; 6, Oinnamon stone, Belligam; 7, HH.J:motome, St. 
Lucia, &lombo ~~ Hornblende, Abundant; 91 H1persthene, Abundant ; 10, Oommon 
oorUDaum, Bad1111a; 11, Buby, Badalla aDQ Satfrapm; lll, Ohryaober1l1 Ratjranp, 

o1gtz byGoogle 



GOLD IB CEYLON. 107 

GxMs.-But the chief interest which attaches to the mountai~ &ad rocks of 
the region, arises from the fact that they contain those mines o( jNdtltu n-1 
which from time immemorial have conferred renown on Ceylon. The ancients 
celebrated the. gems as well as the pearls of " Taprobane·l" tile tales of mariners 
returning from their eastern expeditions supplied to the storytellen of the Arabian 
Nights their fables of the jewels of "Serendib;" and the travellers of the 
Middle Ages, on returning to Europe, toJ,l of the "sapphires, topazes, amethysts, 
garnets, and other costly stones ".of Ceylon, and of the ruby which belonged 
to the King of the island, "a span in length, without a ftaw, aad brilliant 
beyond description." (d) 

The extent to which gems are still found is sufficient to account for the 
early traditions of their splendour and profusion; and fabulous as this story of 
the ruby of the Kandyan Kings may be, the abundance of gems in Saft'ragam 
has given to the Capital of the district the name of Ratnajllra, which means 
literally "the city of rubies." (e) They are not, however, confined to this quarter 
alone, but quantities are still found on the western plains between Adam's Peak 
and the sea, at Nuwara Eliya, in Uva, at Kandy, at Matale in the Central 
Provi11ce, .and at Ruwanwella near Colombo, at Matu.ra, and in the beds of the 
ri'ICers eastwards towards the ancient Mahagam. 

But the localities which chiefty supply the Ceylon ~ are the allnvial 
plains at the foot of the stupendous hills of Saft'ragam, 10 which the detritus 
of the rocks has bl:en carried down and intercepted by the slight elevations 
that rise at some distance from the ba6e of the mountaias. The most remark­
able of these gem-bearing deposits in the Sat country around Balaagoda, 
south-east of Ratnapura; but almost every valley ill communication with 
the rocks of ·the higher ranges· contains stones of more or less value, and the 
beds of the rivers Rowing southward £rom the mountain chain are so rich· in 
comminuted· fragments of rubies, sapphires, and garnets, (/) that their sands 
in some places are used by lapi.da11ies in polishing the softer stones, and in 
sawing tbe elephants' grinders into plates. The cook of a Government Officer 

North Saft'rapm; \3, Pleonaat;e, B&Ju\.la; 14, Zircon, Walt.wey-&'&nga, Saffraa-am; 
15, Mica, Abundant; 16, Adular, Patna HUis1, North-east 1 17', Common fels~r, 
Abundant.; 18, Green felspar, Kandy; 19, _Albite, Melly .. tM; 20, Chlorate, 
Kandv; 21, Pinite, Patna Hills: ll2, Black tourmaline, Nu-r. Eliya; 23, Calcoq:ar, 
Abundant; : 24, Bitterspar, Abundant; 25, A.p&tUe, Galle Back; M, ·Fiuor•par,· 
Galle Baelt; 27, 'ObiutoHte, Mount L11rinia; 118, Iron pyri*, Per&denia; 29, 
Magnetic iron pyrifleo<, Peradenia, Rajawelle; 80, Brown iron ore!. AbllDdant; 31, 
Spatboloe iloo ore, Galle Back; 00, ltbnpneae, Saffrapm: 33 Bolybdeu IIane<', 
Abundant; 86, TiD. -· lilaffrapm; 35, Areenia~. ef nickel, Salrrapm; 36, Pium­
t..go. :Moro- Ko~~&le; 87, Epistilbite, St. Lucia. 

d TYQ.Wl• of M•aoo PoLO, a V~tilln, in the TAirttfflth Ocntury, London, 1818 . 
e 1n the yioiHity of Ratnapura there are to be obt..ined m'I.S868 of quartz 

of the most delicate roae colour. Some pieces, which were brought to me in 
Colombo, were of extr-.ordinary beauty; and I ha.ve reason to believe that it 
can · be obt..ined in pieces large enough to be used as slaba for tables, or formed 
nto vases a.nd columns. I' may observe that siJUilar pieces are to be found in 
the south of Ireland, neat Cork. 

f M.a. B.ua in a work entitled The Rifle and tlu Hound in O•vlua, $bua 
d61Cribes the sands of the Manic Ganga, near tbe ruins of Mahagain, In the 
south-eastern extremity of the island:-" The sa.nd wu c<ftnpollfld of mica, quartz, 
sapphire, ruby, and jacinth; but the larg~ proportion of ruby Mnd was so ex· 
traordinary 'that it aeeme<l to rival Sinbad'll story of the vale of gems. The whole 
of this was valueles•, but the a~pearance of the sand was very inviting, as the 
shallow stream in rippling over 1t magnified the tiny gems in~ stones ot some 
magnitude. I pa"!ed an hour in vainly se&rehing for a ruby worth collecting, 
but the Iar~test did nat exceed the size of a mustard IOed."-B.u:n's Rifle and 
Hound in Ceylon, p. 181. ' 
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at Galle recently brolliht to him a ruby about the siae or a small pea, which 
he had tAken· from the crop of a fowl. 

Of late years considerable energy has been shown by those engaged in 
the se&t'Ch for geo:w; neglected districts have been explored, and new fields 
have been opened up at such places as Karangoda and Weralupa, whence 
stones have taken of unusual size and value. 

It is not, however, in the recent strata of gravel, nor in those now in 
pi'O(:eSS of. formation, that the natives search for gems. They penetrate these 
to the depth of from ten to twenty feet, in order to reach a· lower deposit 
distinguished by the name of Ndla11 in which the objects of their search are 
fou,nd. This is of so early a formation that it underlies the beds of rivers, 
and is generally separated from them or from the superincumbent gravel by 
a hard crust (called Kadua), a few inches in thickness, and so consolidated as 
to have somewhat tbe appearance of latarite, or of sun-burnt brick. The nel­
lan is for the most part horizontal, but occasionally it is raised into an in­
cline as it approaches the base of the hi Us. It appears tCJ have been deposited 
previous to the eruption of the basalt, on which in some places it reclines, 
and to have undergone some alteration from 'the contact. It ·consists of water· 
wom pebbles firmly imbedded in clay, and occasionally there oocur lar~e 
lumps of granite and gneiss, in the hollows under which, as well as m 
"pockets" in the clay (which from their shape the natives denominate "elephants' 
footsteps") ·gems o&re ·(requently found in groups as if washed in by the current. 

The penons who devote themselves to this uncertain pursuit are chielly 
Singhales, and the season selected by them for "gemming" is between December 
and March, when the· waters are low. (a) The poorer and least enterprising 
adventurers betake themselves to the beds of s~ams, but the most certain 
though the most costly course is to sink pits in the adjacent plains, which 
are consequently indented with such traces of recent explorers. The upper 
gravel is pierced, the covering crust is reached and broken through and the 
nellan being shovelled into conical baskets and washed to free it from the 
sand, the residue is carefully searched for whatever rounded crystals and minute 
gems it may contain. 

It is strongly characteristic of the want or•energy in the Singhalese, that 
although for centuries those alluvial plains and watercounes have been searched 
without ceasing, no attempt appean to have been made to explore the rocks 
themselves, in the debris of which the gems have been brought down by the 
rivers. Dr. Gygax says:-" I found at Hima Pohura, on the south-eastern 
decline of the .Pettigala-Kanda, about the middle of the descent, a stratum of 
~ey granite containing, . with iron pyrites and molybdena, innumerable rubies 
(rom one tenth to a fourth of an inch in diameter, and of a fine rose colour, 
but split and falling to powder. It is not an isolated bed of minerals, but 
a regular stratum extending probably to the same depth and distance as the 
other granite formations. I followed it as far as was practicable for close 
examination, but everywhere in the lower part of the valley I found it so 
decomposed that the hammer sunk in the rock, and even bamboos were grow­
ing on it, On the higher ground near some small round hills which intercept 
it, I found the rubies changed into brown corundum. Upon the hills them­
selves the trace was lost, and instead of a stratum there was merely a wild 
chaos of blocks of yellow granite. I carefully exam:ned all the miner:~ls 
which this s(~atum contains :-felspar, mica, and q11artz mJiybden:l, ami iron 
pyrites,--.and 1 found a.ll similar to those I had previously got adhering to 
rough rubies an-ered for sale at Colombo. I ./irml)' 6tliev~ t/uzt in sucll 811'ala 

lht! ru/Ji::r are on'gina/ly f()flnd, and that those in the white .::~~e 

a A "very intereetiug account of Gem& and G67il' 8tarc'Ai11f1, by liiB. WM. 
'SUWABT, appeared in the Colombo ()bsen~~r for June, 1815~. (See pase 111 d IIIJ. 
--l)too>ILBBIJ. 
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clay at Bal&otoda and Ratoapura are but secondary deposits. I am farther 
inclined to believe that these extend over the whole island, although often 
intercepted and changed in their direction by the rising of the yellow granite." 
It is highly probable that the finest rubies are to be found in them, perfect 
a~d unchanged by decomposition ; and that they are to be obtained by opell· 
ing a regular mine in the rock like the ruby mine of B:1dakshan in Bactria 
described by Sir Alexander Burnes. Dr. Gygax adds that having often received 
the minerals of this stntum with the crystals perfect, be bas reason to believe 
that places ar<! known to the natives wbere such mines might be opened with 
confidence of success. 

Rubies both crystalline aad amorphous are also found in a particular 
stratum of dolomite at Bulattota and Badulla, in which there is a peculiar 
copper-coloured mica with metallic lustre. Star ru6iu, the " asteria " of Pliny 
(so called from their containing a movable six-rayed star), are to be had at 
Ratnapura and for very trilling sums. The blue tinge which detracts from 
the value of the pure ruby, whose colour should resemble .. pigeon's blood," 
is removed by the Singhalese, by enveloping the stone in the lime of a calcined 
shell and exposing it to a high heat. .Siind of extremely beautiful colours is 
found in the bed of the Mabaweli·ganga at Kandy, and from the' locality 
it has obtained the name of Candit~. 

It is strange that although the saHIIir~ is found in all this region in 
greater quantity than the ruby, it has nevtr yet been discovered in the ori­
ginal matrix, and the small fragments which sometimes occur in dolomite show 
that there it is but a deposit. From its exquisite colour and the 1ize in which 
it is commonly found, it forms by far the most valuable gem of the Island. 
A piece which was dug out of the alluvium within a few miles of Ratnapura 
in 1853, was purchased by a Moor at Colombo, in. whose hands it was valued 
at upwards of four thousand· pounds. 

The original site of the oriental 10/14• is equally unknowa with that of 
the sapphire.. The Singhalese rightly believe them to l.le the lime stone only 
diffet"ing in colour, and crystals are said to be obtained with one portion 
yell~.>w apd the other blue. 

Garmts of inferior quality are common in the gneiss, but filler onu are 
found in the hornblende rocks. 

Cim~amqn-stone (which is properly a variety of garnet) is so extremely 
abundant, that vast rocks containing it in profusion exist in many places, 
especially in the alluvium around Matura; and at l.lellig.1m, a few mile~ east 
from Point-de-Galle, a vast detached rock is so largely composed of cinnamon­
stones that it is carried off in lumps for the purpose of extracting and polish· 
ing them. · 

The Cat'UJ14 is nue of the jewels of which the Singhalese are especially 
proud, from a belief that it is only found in their island; but in this I 
apprehend they are misinformed, as specimens of equal merit have been bro11ght 
from Quilon and Cochin on the southern coast of Hindustan. The cat's-eye 
is a greenish translucent quartz, and when cut en •abo&llm it presents a mov- · 
ing internal reflection which is ascribed to the presence of filamenta of asbestos. 
Its perfection is estimated by the natives in porportion to the narrowness and 
sharpness of the ray and the pure olive-tint of the ground over which it plays. 

Am<'IIIJI.IIs are found in the gneiss, and some discoloured though beautiful 
specimens in syenite; they are too comwon to be highly esteemed. The 
" Matura DiamoBds," which are larfely used by the native jewellers, conaiat 
of zircon, found in the syenite not only uncoloured but also of pink and 
yellow tints, the former passing for rubies. 

But one of the prettiest though com-nonest gems in the island is the 
" Moon-stone," a ·variety of pearly adularia presenting chatoy":nt rays when 
simply polished. They are so abundant that the finest specimens may be 
bought for a few shillings. These with aqua marina, a bad description of 
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opal rwll crystalin ext~~emely large pieces, tourtr~al~t~t, and a number of others 
of no great value,.compose the list of native gems procurable in Ceylon. (a) 
Diamonds, emeralds, agates, carnelians op.1l and turquoise, when t!tey are 
exhibited by the natives, have all been imported from India. 

During the dynasty of the Kandyan sovereigns the right of digging for 
gems was a royalty reserved jealously for the King; asd the inhabitants 
of particular villages were employed in their search under the superintendence 
of hereditary officers, with the rank of " Mudianse." By the British Government 
the monopoly was early abolished as a source of revenue, and no lic<!nse is 
now required by the jewel-hunters. 

Great numbers of persons of the worst-reogulated · habits are constantly 
engaged in this exciting and precarious trade; and serious demoralisation is 
engendered amongst the villagers by the idle and dissolute adventurers who 
resort to Saffragam. Systmatic industry suffers, and the cultivation of the 
land is frequently neglected whilst its owners are absorbed in these specula­
tive and t-antalising occupations. 

The products of their searches are disposed of to the Moors, who re~or 
to Saffragam from · the low country, carrying up cloth and sal!, to be 
exchanged for gems and coffee. At the annual Huddhist festival vr the Pera­
hara, a jewel-fair is held at Ratnapura, to which the purchasers resort from 
all parts of Ceylon. Of late ye:1.rs, howeYer, the condition of the people in 
Saffra~;~.m has so much improved that it hu become difficult to obtain the 
finest Jewels, the wealthier natives preferring to retain them as investments : 
they part with them reluctantly, and only for gold, which they lind equallr 
convenient for concealment. (b) 

The lapidaries who Clit and polish the stones are chiefly Moors, but their 
tools are so primitive and their skill so deficient, that a. gem generally loses 
in value by having passed through their hands. The inferior kinds, such as 
cinnamon-stones, garnets, and tourmaline, are polished by ordinary artists at 
Kandy, Matura, and Galle; but the more expert lapidaries, who cut rubies and 
sapphires, reside chiefly at <.:altura and Colombo. 

As a general rule, the rarer gems are less costly in Europe than in Colombo. 
In London and Paris the quantities brought from all parts of the world are 
sufficient to establish something like a market value ; but, in Ceylon, the supply 
is so uncertain that the price is always regulated at th~ moment by the rank 
and wealth of the purchaser. Strange to say, too, there is often an unwilling­
ness even amongst the Moorish dealers to sell the rarest and finest' specimens ; 
those who are wealthy being anxious to retain them, and few but stones of 
secondary value are offered for sale. Besides, the Rajahs and native Princes 
of India, amongst whom the passion for jewd; is universal, are known to 
give such extravagant prices that the best are always sent to them from Ceylon . 

From the Custom House returns it is impossible to form any calculation 
as to the value of the precious stones exported from the island. A portion 
o,nly appears, even of those sent to England, th ~ remainder being carried away 
by private parties. Of the total number found, one-fourth is probably purchased 
by the natives themselves, more than one-half is sent to the Continent of 
India, and the remainder represents the export to Europe. Computed in this 
way, the quantity of precious stones found in tile island may be estimated 
at ro,oooJ. per annum. [This all refers to a generation back: now the amount 
is much greater, as much as £7,ooo worth of gems having been picked up on 
one property in the Rakwana. District in a twelvemonth.-~OIIPILEilS.) 

a OaRwiui and so rue of the Arabian geogru vu.,re &118ert that the diamond ia 
found at Adam 's Peal< ; but thia is improb .. bh,, as th~re is no formation there 
rll!Milllbling the casetdllO.O of Br .. zil or the diamond conrlomera.te of Golconda. 
If diamonds were offered for oale in O .. ylon, in the time of the Arab navigatol'8, 
they must have been brought thither from In,Jia . (./ourn. A1. &c. Beng. xiii. 633.; 

b & eager ia the appetite for hoardin6 iu tlle:M~ billa, that eleven rupees equal 
to twouty-two llhilling8) bavo frequently been giv''l for a aovoroigu, 
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PRECIOUS STONES. 
(From Plu1t~ldks' " CeyAM.") 

--------------------
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The mountains of Ceylon probably contain a \-ariety of mineral trusures, 
which it is re~n·ed for the future researches of philosophy, or of avarice, 
to disci~. Among the precious stones of the island, the emerald, with the 
cat's-eye, are held in the highest estimation. "Cat's-eye is the name gh·en 
to a very hard stone, which approaches more or less to a white or green, and 
is ~mi-diaphanous, with a streak of the breadth of a line in the middle, which 
sireak is much whiter than the stone i~lf. and throws its light to whate\·er 
side soever this is turned. In this respect therefore it resembles a cat's-eye, 
whence it derh·es its name." Thunberg, to \vhom I am indebted for this 
description, says, that the largest specimen which be snw of this species of 
stone was of the size of a hazel nut. Mr. Cordiner tells us that a perfect 
cat's-cye of this size is worth 1.500 rix-dollars of Ceylon currency, or .€aso 
sterling. Rubi~. for which Ceylon was renowned at a very 8-rly period, are 
seldom found at pre~nt of any considerable size; and are not often larger 
than particles of gravel or grains of barley. The lndiaas speak of them as 
more or less ripe, which means more or less high-coloured. In proportion as 
the ruby is of a deeper red it is more transparent, and consequently of greater 
value. The Moors, according to Tbunt.rg, say, that they approach in bardneu 
nearest to the diamond. 

The Moors are here the chief dealers in precious stones, both in their 
rou~h and in their polished state ; but they are said to be very dexterous 
in amposing counterfeit for genuine gems. The precious stones of Ceylon are 
found more especially in the region of Matura. l:iometimes they are dascovered 
on the surface of the earth, and in other places at the depth of from one, 
two, or three, to twenty or more feet. 

(From Knox'• "Cqlcm.") 
In this island are senral sorts of precious stones, which the king, for 

his part, has enough, and so caretb not to have more discovery made. For 
in certain places, where th~y are known to be, are sharp poles set up 
fixed in the ground, signifying, that none, upon, pain of being stuck and impaled 
upon those poles, presume so much as to go that way. Also there are certain 
rivers, out of which, it is f.enerally reported, they do take rubies and sapphires 
for the king's use, and cat s-eye ; and I have seen several pretty coloured. stones, 
some as big as cherry-stones, .some as buttons, and transparent, but understood 
not what they were. Rubies and sapphires 1 my~lf have ~en here. 

Here is iron and crystal in great plenty. Saltpetre they can make. 
Brimstone, some say, is here, but the king will not have it discovered. 
Steel they can make of their iron. Ebony in great abundance, with choice 
of tall and large timber. Cardamoms, jaggery, rack, oil, black lead, turmeric, 
salt, rice, betel-nuts, musk, wax, pepper; which last grow& here very well, 
and mi~ht be in great plenty if it had a vend : and the peculiar comn1odity 
of the 1sland, cinnamon. Wild cattle and wild honey in great plenty in the 
woods; it lies in holes or hollow trees, free for any that will take the pains 
to get it. Elephant's teeth and cotton; of which there is good plenty 
growin~ in their own grounds, sufficient to make them good and strong cloth 
for dleu own use, and also to sell to the people of the Uplands, where 
cott11n is not so plenty. All these things the land affords, and it might do 
it in much greater quantity if the people were but laborious and industrious; ' 
but that they )lre not, for the Chingulays are naturally a people given to 
sloth and lazineJ&, if they can but anyways live • . if they can but anyways 
live, they abhor to work; only what their necessities force them to do, they 
do, that is, to get food and raimeat. Yet in this I must a little vindicate 
them; for what indeed should they do with more than food and raiment, 
seeing, as their estates increase, so do their taxer abo ! And altbou1b the 
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people be generally contous, spending but little, scraping together what they 
can, yet such ia the Government they are under, that they are afraid to be 
known to have anything, lest it be taken away from them. Neither have 
they any encouragement for their industry, having no vend by traffic and 
commerce for what they have got. 

GEMS AND GEM -SEARCHING IN SAFFRAGAM. 
(From the Colombo Obst,ver, June II, 1855·) 

Ratnapura, 8th June, I8SS· 
To tilt Editors of tilt Colombo Observer. 

sias,-If you deem the accompanyinll; account of the Gems and the Gem­
men of Saffragam of sufficient interest to appear in your valuble paper, I shall 
feel obliged by your inserting it at the earliest convenience. 

I remain, your most obedient servant, 
J. F. STEWART. 

AN ACCOUNT OF THE GEMS AND GEM· MEN OF THI! DISTRICT OF 8.\FFRAGAM. 

The district of Saffragam has from the earliest times been famed for the 
various sorts of precious stones and gems found in it, and no doubt its prin­
cipal town Ratnapura (Anglice, Gem City), owes its name to the circumstance. 
Tradition has it, that a peculiar people called "M()(l/lar#," (probably a race 
of Malabars, some of whom, I belie,•e, even now are called Mookara), were 
the first engaged in mining for gems, and that their leader whom the people 
now call "lclookery," a woman, had left the island, with a ship-load of pre­
cious stones, which said ship bad foundered \It sea through the evil infiuence 
of some demon or other. In support of this, the people now show mounds of 
earth and pits of different depths in gem-productive localities· as the remains of 
their operations, and also adduce the fact of pieces of earthenware, beads, 
charcoal, &c., being found at great depths, where they could not possibly have 
found their way, unless sucb places were at some great distance of time ex· 
cavated. And they further suppose that the original contrivance used for 
washing the gravel in which the. gems are found was au earthen-vessel now 
called "Koraha," as the greater number of fragments of earthenware found 
in such places are those of such utensils, whereas the present means is a wicker­
basket to be described hereafter. 

To avoid technical names, the gems found in this district are the ruby, 
the sapphire, the topu, the cat's·eye, the pink ruby, the green, yellow and 
white crystal [quartz], and the toramally [tourmaline]. . 

Tbe rubr (ratba of the Sinhalese, and also called "neelakantia " by them 
when there IS a dash of blue in it) is the hardest and the most beautiful 
anrl valuable of the gem-tribe in Ceylon. It is scarce, and when found is of 
considerable size and seldom pure-that is without defects. But of late large 
sized ones have been discovered, though not pure. The defects of this stone 
are many; the principal which renders it almost valueless is what is called 
"Ooovang()()," as m fact it does other stones, excepting the toramally, the value 
of which, when it exists in it to a certain degree, it enhances, converting it 
into a cat's-eye to be described hereafter. This " Coovangoo " is perhaps the 
result of imr.:rf ect crystalization. The other def eels are cracks, and other 
flaws called ' mola tteerfl" which are dark specks in the body of the stone. 
From one or the other of these imperfections the s.tone is seldom found free. 
Then, the colour may be more or less than the standard, detracting from its 
value; but the tinge of blue which is frequently found in the stone (giving 
it the name of neelakantia) is easily removed b)' burning. The process is 
simple and is as follows:-The stone is enclosed 1n a thick coating of chu­
nam [lime] (that which ia used by the natives with their betel-leavea) and 
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then expo;ed to a stronr heat .. The operation is repeated until the whole 
of the blue tinge is removed. But care should be taken to subject only 
such stones as are perfectly free from cracks to this, for one with cracks, 
if subjected to heat, is said to crumble down in pieces. Ths stone, the 
beautiful colour of which is so well known, is prized alike among Europeans 
and Asiatics. 

The next stone of value is ·the Sapphire. (" Nila" Sinhalese). It is per­
haps the most plentifully disseminated (if the word be correct) of the gem 
tribe in the district-Like its congeners, it is seldom found without blemish, 
and of the proper colour, though, it has frequently been discovered in largish 
pieces. It is the next in value to the ruby, that variety called "l11dra Nee/a" 
being reckoned the best by the Sinhalese. In this sort there is a slight shadow 
of ruby·red as it were mixed up with blue. One of this variety, of an extra· 
ordinary size and purity, was found some time ago within a few miles of 
Ratnapura, giving origin to great litigation among the people in whose land 
it was found. It is said to have changed hands, and to be now in the pos. 
session of a wealthy Moorman of Colombo who h;lS refused the offer of £4,500 
for the purchase of it. One has lately been found in a new (ICm jieftl close 
to Ratnapura of a smaller size, but of better colour as is said, than. the one 
above described. The sapphire, the blue colour of which is so· much admired, 
is equally valued by Europeans and nati\·es. 

The Topaz (puspa rtl!fll, Sinhalese) claims notice next. ·There are two 
varieties of it : the " ratu puspa raga" and "kaha puspa raga." The for1ner 
is of a bright yellow colo11r, with a reddish tinge and i,; the more valued. The 
latter'" is pure bright yellow. The first variety is scarce, and the second is 
comparatively plentiful. The topaz. and the sapphire seem to be species of the 
same stone differing only in colour-it is not unfrcquent to ·find a piece oC 
stone partly yellow and partly blue. This stone is not much sought after by 
Europeans, but it is prized among the Sinhalese. It is said to sell well at 
the Presidencies of India and in Arabia. 

The Cat's·eye · (" Vyrody," Sinhalese) as has already been noticed, is a 
toramally with a proper degree of "coovangoo '' in it, now denominated the 
"pasanama '' producing a movable, bright, white streak in it when properly 
i:ut and polished-so that a description of the cat's-eye is in fact one of the 
toramally. There are three varieties of the toramaUy, the " kanalta,,' "palla," 
and the " panny" toramally. The two first varieties· whea they have the 
pasanama, ·produce the cat's·eye (vyrody) the first being the superior sort. The 
"panny toramally " has seldom the coovangoo or pasanama in it, at least such 
a specimen ha~ never been seen by the writer. The " kanaka " sort is dis· 
tinguished by a light green colour with a golden gloss, havin~ the white movable 
streak in it. The " palla " presents a deep green ground w1th the streak in it. 
The "panny" variety, which perhaps never produces a vyrody, is of a dull 
syruppy colour as the name indicates, panny meaning syru~. The cat's·eye 
thou_gh not much regarded by the Europeans, is much prtzed by Asiatics, 
particularly by the Malays, who it is said, give hi~h prices for such as present 
more than one streak· of white, of which it is sa1d rare specimens have been 
met with. There is a variety of eat's-eye tailed "barawa vyrody." It is a 
prefectly black stone with a movable [shifting] streak in it. Of this sort the 
writer has seen several specimens. 

The Pink·ruby (" patmaraga " Singh.) is a beautiful stone and seldom met 
with. It is by some prized equally with the ruby. It is of a light ruby colour 
with a strong dash of a pink in it. This is likewise rarely found witho11t 
blemish. It sells well when defectless, both among Europeans and Asiatics. 

The_ last stone bearing the name precious, is the Green-crystal (" nil palingu " 
Sinhale;;e) from its sea-green colour: it is commonly known as the Aqufl Mari1111. 
It is seldom found large or defectless, though the other varieties of which there 
are two are found in large lumps. These latter, the yellow and the white 

IS 
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(the kaba and audu palingu, Sinhalese) are almost valueless, tbe white sort beill£ 
only used for spectacle glasses, th<>ugh it also passes m!15ter, when cut as brilliants, 
for real diamond among ornaments. 

The pan of the district productive in gems is the western portion of it 
drawing a line from Balangoda in Meda Korale to Madampe in Atacalan Korale 
extending it northwards of the limits of the district at the great mountain 
zone, and drawing it westwards from Madampe to the limits of Pasdum Korale. 
ln the western portion gems are found in all directions. The chief localities 
for gem searching have hitherto been Getehetta near Situaka, Niriella, Kare· 
witte, Patakadu, Watapotta, Newitegala, llOJalogodda, Dehvala, and a few 
other places; an•l latterly Karangoda anJ Weralupa, where, though gems 
were formerly occasionally found, at present large and surer yields are to be had 
of a superior quality. There is no doubt, that at present gemming is better 
understood, and that it is conducted on an improved system and with greater 
enterprise. Now the pits are excavated to greater depths in places where formerly 
no gravel (the matrix in which gent~ are found, called "Illafl" by the Sinhalese,) 
was supposed to exist; whilst. formerly tbe searchers were content to wash beds 
of gravel of an unsatisfactory nature situate superficially. and easier rei!Ched, 
but yielding an inferior description t>f produce. Iu fact it may be presumed 
that these superficial strata. are now exhausted, necessitating a search at greater 
depths, and mcluding a sort of in\'oluntary improvemcAt. The pit where the 
great stone was found at Karangoda was at least .zs feet deep, whilst the pits 
now so productive at Weralupn arc scarcely of less depth. 

There arc two ways in which gems arc searched for-one in beds of streams, 
and the other by sinking pits on hmd, generally on the borders of streams, in 
which previously search had been made and found to contain the gravel. At 
Weralupa both plans are now pursued-in the stream which runs through it, 
and on the meadow lands on its banks, the first discoverer of 'the deep.seatcd 
bed of gravel having been an enterprising resident of Ratnapura. A correct 
description of these modes of gemming in water- and on land (as the phrases 
run) may not be wholly without interest. In water gemmings the implements 
and appliances used are few and simple, consisting of a few mnmoties (called 
"Menik Udaloo ") stout, of an oblong square form, double the size of the 
ordinary ones, and concave on the handle surface, hning a long pole called 
a rita, of greater or less length according to the depth of the gravel, fixed 
to it for a handle; a few crow-bars to break through any inpediment that mny 
be found in the way of getting at the "illaa"; a long iron sounding-rod 
called Illtmlwora, nod a close wicker-basket called Mmil:wattia," made of the 
prepared split bamboo.reed (bata). This wicker-basket is an admirable contrivance 
for the purpose it serves: it is basin·shaped but more conical and about two feet 
in diameter, with a strong rim of rattan. A dry season of the yenr being 
selected, generally between December and March, when the water in the streams 
is low and sluggish, the gem-men commence operations by putting away the 
sand in the spot selected, sounding with the sounding rod from time to time 
to see whether the gravel is at an accessible depth. In this part of the business 
the ordinary coolies assist, but not after tbe gravel has been exposs:d-when 
only the initinted gem-men work. In the way of getting at the gravel, some­
times the impediments of the trunks of trees and blocks of rocks are found, 
but almost invariably a sort of crust called "catoon," has to be got through. 
The illan commonly lie just under this catooa or crust which presents different 
appearances at different places, though at· times it is entirely absent. It is seldom 
of greater thickness than a .few inches, but its hardness varie; from almost that 
of granite to sun-bnked bricks. Just under this crust, which varies in colour 
also in different localities, is found the illan resting on a bed of clay of greater 
or less thickness, and of different colours, ·even at short distances of ~pace called 
"Malawa." I bave seen it green, blue, grey, reddish, and at Dalangoda, deep 
yellow; but the first mentioned' colours are reckoned the most promising. It is 
said that under the stratum of clay, another· bed of gravel has been found, richer 
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than the one on the top, but of this I have no personal knowledge. The gravel 
being exposed, though under water, it is slowly and steadily scooped out with 
the mau10tie above described, its concave form facilitating thi&, and being brought 
to the feet of the man engaged, is then deposited in the "l\lenik Wattia" 
(wicker basket) held under water with his feet. A suflicient quantity of illan 
being collected, he lays by the mamotie and washes it himself, or hands it over 
to another to wash, and goes on with the mamotie work. The washing of the 
illan is the next operation to be described, and is performed in this wise. 
The basket being held under water by the rim, the illan in it is rotated with 
a quick motion, by which the clay, now dissolved, and the lighter particles of 
stone are thrown out at the rim. From time to time tbe larger stones are taken 
up examined and rejected if they arc not gems. The whole is now reduced 
down to what is called the "J.V.lbt)(Ja," which is the helq, thin saud, mostly 
composed of particles of precious stones, jet and the gems, the object of search, 
settled down by reason of their greater weight at th<' conical part of the basket. 
The basket is then brought ashore and the nabol)a examined, when the precious 
stones are easily recognized and removed. The foregoing is a brief account of 
gemming in water. Gemming on land is done in the following manner:-The 
place being selected, also in the dry season, the operation of pitting is begun, 
the pit being invariably of the square shape. The earth being rentoved to the 
level of the wat~r, it becomes soft. From this stage commences the sounding 
of the pit from time to time to ascertain whether the illan is at a practicable 
depth, the " illankoora" in the hands of the experienced seldom misleading. 
The illan being found, the gem·men are obliged to re-double their exertions as 
now they have to contend against the influx of water which they are obliged 
constantly to bale out, and this the more as they get nearer the above described 
"crust," over which generally lies a bed of very permeable sand of greater or 
less thickness. The sand being got rid of, the illan is ~ot at either after breaking 
through the catooa or not, if it do not exist. The til an is detached from the 
bed of clay with the crow-bar and heaped up to be washed, bu~ the larger 
stones that are found have almost all been discovered whilst breaking the illan 
from its situation. After collecting the gravel, its washings take place either in 
the pit itself if there be sufficieQ.t water in it or in an adjoining stream or . 
pond, and this by the above described basket. It ought to be mentioned that 
the whole of the pit is not gemmed at once: the earth of only one-half q 
wholly removed at first, that of the other half being partly left constructed into 
a flight of steps to expedite the removal of earth and the baling of water. 
The first being exhausted of the gravel, the earth of the remaining half is 
thrown into the empty space, and the illan got out, thus saving a good deal 
of labour. I also omitted to mention that in ~emming in the water, the sand 
of the spot on which the men with the mamot1es stood, which spot is called 
"/Idly Kattia" is invariably washed, in order to detect any pieces of gem which 
might have fallen into the water in the act of transferring the iihm front the 
mamotil!S to the washing basket. 

The gravel in \yhich gems are found represents the following appearance. 
It is a layer of stones of varying thickness and compactness, mixed up with an 
adhesive clay over a stratum of which it generally lies. The stones of this gravel 
are of different sizes, and among it are found interspersed large blocks of granite 
-nnd quartz. The stones composing the gravel have evidently undergone detrition 
in water, some being smooth and ro:~nd like pebbles, and others having their 
angular parts worn out. Gem-producing gravel has been fouttd in hill-sides far 
away from streams, yet it presents the same appearance of having undergone 
attrition. This is the general appearance of the graYel, but there is another 
sort called et-ady-illan (elephant-feet illan) the gravel being found in circular 
detached patches of more or less extent like the print of elephants' feet (whence 
its name) wi!h hardly any trace of it in the intervals. The gem-nten call thi& 
the best sort of "illan" though deceptive. One may be lucky in gettiniJ a 
"pocket" of gems in A 11art of his p1t, whilst his . neighbour in the adjoimni 
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pit gets not a handful of satisfactory gravel, and is doomed to disappointment 
and loss. Another circumstance noticed by the gem-men is that when a large 
block of stone is found in the illan, you are sure to find a valuable gem or 
more in the gravel under it. The bulk of the gravel is composed, independently 
of the gems, of pieces of quartz (tirawana-gal) and granite of different degrees 
of hardness. ln it have also been found pieces of copper-ore as at N eriella, 
and nickle at Gadawelle. The crust above spoken of as generally overlying the 
gem-matrix, presents curious appearances. In some: places it looks like vitrified 
sand, the effect of a high degree of heat-at others like simple induration the 
effect of a high degree of pressure long continued. 

The right of gemming during the Kandyan Government was a Royalty, 
and it was exercised for a time by this Government on its accession, but in 
the advance of a more Jiberal policy, it has not been acted upon for a long 
series of years. In the Kandyan rule, the sen-ices of the inhabitants of 
several large villages called "Agra-gan" were exclusively set apart for gem­
ming purposes. There was also a body of hereditary gem-men called "ilf.mik­
Jran·llaraya," and two ,,fttdicmsos (heo.dmeo)-those of Neriella and Karawita 
to superintend the whole establishment, whose bffices were likewise hereditary. 
This no doubt proceeded upon a perception of the good effects of a di\·ision 
of labour-the cause which bas given origin to the caste system throughout 
India now perverted from its original institution. Though there is no caste of 
gem-men in the country, yet it will be found that only a section of the 
people understand and follow the occupation of gemming, and that their labour 
cannot be procured at ordinary wages. To constitute the r~al gcm-mm, a 
degree of experience and manual knack are required, which can only be acquired 
by long practice. The system of joint-stockery on a small scale is now 'being 
introduced ~nto gem-searching speculations-the ordinary plan now is to gem in 
partnership-the gem-men and the land-owners having shares in the adventure. 

We have now got to the period when the ~ems are- supposed to have 
come into the possession of the gem-men. They dtspose of their acquisition 
chiefly to the Moormen, the great trading body in the interior. But they sel­
dom do so at any other time than at the Perahera festival at the . Saffragam 

· Dewale (Temple) in August-an annual fair when an immense deal of traffic 
is mixed up with an equal amount of itlolatrous worship and immorality. 
Here the gem-men and the gem-buyers congregate and effect their bargains. 
Though this is the usual mart where the gem produce of the preceding year 
exchanges hand, yet the news of any valuable gem being disco,·ered any­
where, sets all the chicanery, influence and humbug in the district in motion 
to get at the possession of it at a value far less than its real worth; and in 
this scramble unfortunately the poor gem-men in their ignorance are frequently 
duped by the designing as bas been the case with the finders of a great many 
monster stones. · 

In speaking of the gem-dealers at the rerahera and other times, I should 
notice the deceptions that are often practised on the unwary, by selling to 
them counterfeit gems maue of coloured glass, and a sort of stone that is 
called "Kcn"nc/1y." These latter are real stones found where gems arc got, 
but they arc not prmims. They are of a far inferior hardness and very light 
as compared with the weight of real precious stones. There arc red, blue and 
yellow Kt'1i11chics, each sort easily mista~en for rubies, sapphires, and topazes. 
The best test to detect thtir nature is to cut them with the sharp angle of a 
real precious stcne, when they will be found to wear away in powder. 

The stones being now supposed in the possession of the country trader, 
are sold either cut or in the rough to the wearers or to the export specul­
ators and diffused throughout the world. 

In connection with those who earn their living by gemming, I ought to 
notice the stone-cutters of Ceylon-they are almost . all Moormcn, and carry 
on their trade in the low-country. Some of them, however, come up to Ratna. 
pura oc:casiQnally, and c:arry on tbeir trade while busin~ lasts, which is 
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only for a short time, as very few of the gem-men get their produce cut. 
The simple instruments of their trade and the manner of carrying it on may 
be seen any day for the trouble of taking a stroll through Old Moor Street, 
Colombo, in the outer ''erandahs of which a great many will be found at work. 

I have been induced to throw these cur;;ory · notes together in order to 
explain a subject which seems to be very little understood beyond the pre· 
ciocts of this district, and to clraw attention to a calling. which gives occupa· 
tion to so large a number of its people, in the hope of advancing their 
interests in some degree. As I have already stated, there is great improve-· 
ment observable at present in the mode of search for, and in the quality 
and quantity of yield . of gems, but there is, it strikes me, great room for 
further improvements, the methods used now being still in a great measure primitivt. 

It is to be hoped that with the advance of experience and the late spur 
given to exploration sine<! the discovery of gem> at Karangoda and Weralupe 
at depth> unreached in . former times, other similar gem-fields may soon be 
discovered in the district, adding to its value and importance. W. S. 

P.S.-The monster gem found at Weralupe, together with the other smaller 
pieces found in the same pit, was sold here yesterday for £273· 

REPORT ON THE GEOLOGY AND MINERALOGY OF THE 
SABARAGAMUWA DISTRICT. 

(By Dr. Rudo!pli. G;•gax.) 
I left Colombo on my tour in July, 1847, and my instructions required 

me to note in a geological way, the features of the country, pointing out the 
peculiarities of the soil and climate; and when specimens of orcs or valu· 
able earth were found, to examine the locality with a view to ascertain the 
existence of any mines of value. 

I started from Ratnapura, the capital of the District, and followed the 
course of the Walawe river for many miles, taking my way S. E. towards 
Balangoda ; thence in the direction of the higher mountain ~one overlooking 
the Bintenna country. 

The Geolt•gical jommtio11 of the District appears tn be similar to that 
known as the Can1brian and Devonian. The rocks arc mostly granitic, 
interspersed by innumerable stratas of irruptive matter: Yiz., syenite, hyper. 
stcne, eupholite, and basalts in all their varieties. In the lower parts of 
the District the country chiefly consists of low undulating bills of quartz rock 
with limestone and basalt. 

The StJil generally is of a superficial character, bearing luxuriantly ·a few 
crops, but, on being worked, Ycry rapidly wears out. lt is believed that 
the hcaYy rains .at certain seasons overflowing the country from the higher 
forest lands descend so charged with carbonic acid from the decayed vegeta· 
tion, as to neutralize and wash out the little alkaline matter of this super· 
ficial soil. The red and brown soils, however, the produce of the Plutonic 
formation, are far more lasting, as they contain a good deal of rich alkaloids 
with more iron and manganese. · 

Rivers.-The only considerable riYers here are the Kaluganga and ':Valawe, 
running from S.E. to N. W.; the small streams run from S. W. to N. E. The 
former river is na,·igable from Ratnapura to the sea at Kalutara, from which 
place there is a canal to Colombo, which will materially assist the transfer 
gf ores ancl minerals to Colombo. 
· From the commencement of my researches, I felt convinced that I should 

succeed in meeting with mines of iron, tin, manganese, cobalt, nickel and 
others; and even at the present moment, although but very partially success· 
ful, and meeting with many difticulties, I am confident of their 'existence 
both from the geneul features of the country and from the evidences met 
with. . It must be borne in mind that all the specimens, or even lar&er 
quantities of metals hitherto collected, have been simply taken ·from the 
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surface; no attempts having to this time been made ·at excavating, there 
being not one mason or stone-worker in the district, nor a stone building of 
auy description except the ancient temples. . 

/ro11.-The varieties of iron met with are six in number: viz., magnetic 
iron· ore, titanate of iron, chromate of iron, iron with manganese, iron pyrites, 
and yellow hydrate and red pseroxide c,f iron, The iron, however, in most 
of these is scanty, and the ore of little value except to extract the chrome 
and manganese. But there is. another description of ore found in vast abund-

. ance, brown, compact, generally in the state of" carbonate, though still blinded 
with a little chrome, and often with rnolybdena. This occurs in large masses 
and veins, one of which I believe exiends for a distance of fifteen miles. 
Of this, millions of tons might be smelted, and when found near water­
carriage and fuel it may be worked to a profit. I would lay particular 
stress on the very fine quality of the iron ore found· in Ceylon; it IS easily 
smelted, and so pure when reduced, as to resemble silver. The rough ore 
produces from 30 to 75 per cent-on an average fully so per cent; the iron 
wrought from it requires no puddling, and steel thus mauc cuts· glass like 
a diamond. From calculatior.s carefully made, the metal could, I think, be 
laid down in Colombo for about £6 per ton, and this, supposing the ore 
had to be brought thither for &melting and even prepared with English coal ; 
but anthracite, bein~ found on the spot, could be used in the proportion of 
three to one of Enghsh coal, and much cost sa,·ed. 

Remains of ancient smelting furnaces are met with in all directions, pre­
cisely similar to those now in use amongst the natives. The Sinhalese never 
go to any trouble for the ore required; they ~eek a spot where the last rains 
have loosened the soil, and there break out a suflicient quantity, which is prepare~ 
in a couple of hours by the most simple means. None of their furnaces can 
reduce more than twenty pounds of ore, and this yields from seven pounds to 
ten pounds of good metal. 

.l!a11gam:se is also found in considerable quantity, though not in such 
abundance as iron, and the low price of the article does not hold out any 
inducement to work it. 

Ckrome is met with mostly as chromate of iron. It is found also of 
similar character to that of Baltimore and the Ural. It might cost, when brought 
to Colombo, three pence per pound, whilst the value in England is represented 
to be about nine pence. 

Nic!NI, in the form of an arseniate, is found interspersed with many other 
ores in the alluvium of this district; it exists in small flat pieces resembling 
copper. It might be profitably exported to China, where it ts of value as a 
colouring matter. Nearly in the same slate and quantity, and in similar posi­
tions may be found Cobalt, another base of a fine colour and of value. 

Ti,e.-The tin ores are also found in the alluvium just below the strata 
of _P.recious stones. The locality most favourable for the existence of tin is 
decidedly in the eastern side of the district along the base of the high mountain 
zone, and especially near the Edelgassina Pass. To work tin mines here with 
success, it will be necessary, I anticipate, either to reduce the height of the 
rivers or to employ powerful pumps in each mine, so plentiful is the water 
and at so high a level. The posttion in which this ore has been met with 
is precisely similar to that of the ore in Saxony and Siberia, wit!! tourmaline, 
white topaz, zircon, garnet, and corundum. 

Tila11 and ~Volfmm ores arc likewise found in the allU\·ium and in the 
iron and tin ores. They arc used in porcelain manufactures as colours form• 
ing a rich brown, a steel green, and steel yellow. 

Molybdma.-'Next in abundance to iron exists molybdena in the Sabara­
gamuwa district. It is to be met with dispersed through. all the varieties of 
rocks and throughout the alluvium in small grey scales, so nearly resembling 
plumbago that it is commonly taken for it. It is chielly 'ound in a state of 
pisulphuret in the! Cambrian and Devonian strata. The ore was used in the 
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Siltteenth Century for the manufacture of pencils, and at a later date to assist 
in working brass, bronze, and iron for statues, &c.; but it has been hitherto 
found so sparingly, and the price bas been so high, that it bas never been in 
~eneral use; It might be obtained in large quantities in the neighbourhood of 
Kullurta, Godagamuwa, Bullutota and Komdrugalla. 

Tdlurium.-The .very rare and valuable metal called tellurium is also to be 
found in these vicinities. It hilS only hitherto been met with in Transylvania 
and the Ural mountains; it is uJed for chemical purposes only, and not long 
since bore the same price as gold in Europe. 

Plumbago Of' Graphite is found chiefly in the southern side of Sabara­
gamuwa, in the Kukulu Korale. It is believed to belong to the same forma­
tion as the anthracite, viz., to the upper strata of the Devonian formation. 
The principal mine is at Nambapana. and contains a l~rge vein running from 
N. W. to S. E. The ore is pure and crystalline near the basalt, and compact 
and massive further from it. I believe that this vein extends to a distance of 
forty or fifly miles towards the Bintenna country. The plumbago of Ceylon 
is pure and light, and now that a method bas been discovered to purify and 
to compress it, the value will rise, especially as it is now required in the new 
process of smelting ores by galvanism. For this purpose it might pro,·e · a 
valuable export to South Australia. 

A.tllltracite may be found in precisely similar situations with plumbago. 
Indeed, whilst the latter is the metallic carbon, the former is a hydrate of 
carbon. Just as plumbago is found near the basaltic eruption~, so is anthn1cite 
found. Doth contain the same foreign substances, viz., quartz, alumine, magnesia, 
titan, chrome, manganese, and iron. It is my opinion that this substance exists 
as abundantly as does plumbago. I recommend exploring the country for it 
near the Bentota river, half-way between Galle and Colombo, and I believe 
that it might be produced for ISs. the ton, whilst English coal cannot be laid 
down under 28s. It is recommended to burn half anthracite and half coal, 
and now that large q11antitie~ of fuel are monthly required by the steamers 
touching at Point-de-Galle, this becomes a subject of importa!J.Ce. 

Nilre has long been known to exist in Ceylon, and Davy in his account 
of the island describes it and its localities. I think thnt it exists in sufficient 
abundance to form an article of export, and' that it would be good policy on 
the part of the Executive to encourage any undertaking of the sort by liberal 
te:.:ms of renting the spots found to contain ~itre. The localities where the 
production is met with appear to be very similar to those in Brazil. In 
Sabaragamuwa there are about sixty caverns, varying in extent from 100 to 
200,000 cubic feet. The abundance of wood to be found near these spots 
would appear to favour the lixiviation of nitre, and, by their being situated 
within short distanc£s of water conveyance, the. produce couhl be economically 
conveyed to Colombe for purification and shipment . 

.li.aoli11 is met with in great abundance throughout the district, varying in 
quantity from small strata to large rocks, and also in :~.11 degrees of purity. 
T)le cheapness of this article in Europe alone prevents it from becoming one of 
great value for export. The best earths yield from 40 to 70 per cent of the 
pure article. It makes a ware very similar to the Wedgewood, when well 
prepared'; and a superior kind of tile capable of receiving all colours might 
be formed with it, especially as we have around such abundance of colouring 
materials for imparting any tint required, The coloured tiles found in the 
Moorish palaces m Spain are of this earth, and they are as fresh now as when 
made; The vicinity of anthracite to burn them, and navigable rivers for their 
conveyance, are all in fa\·our of the manufacture, which would be infinitely 
preferable to the common porous bricks now in use in Ceylon for floors of 
dwelling-houses, both as regards appearance and healthiness. 

Slratite, or French chalk, is found, but not very pure nor in great 
abUlldance. 
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.LiiiUtl#nt is found abundantly. 
Mar!Jie may be met with, but not of great purity. . 
So rich is the soil of many parts of Ceylon. in precious stones, that despite 

the explorations which have been carried on for sol many centuries, there is 
still an incredible quantity in Sabaragamuwa. They consist chielly of the ruby, 
blue and yellow sapphire, chrysoberyl, topaz, tourmaline, spinel, garnet, cinnamon· 
stone, and opal. Amongst all these the proportion of really valuable stones it 
.comparatively small; still many are to be found of great brilliancy and beauty. 

Great number of persons oi very indifferent character employ their whole 
time in searching and gambling for precious stones, and the villagers are 
addicted to it to an excess which interferes prejudicially with the cultivation 
of their paddy and other lands. It is a pursuit in every way hurtful to the 
character of the people generally, and the district would benefit much could 
the search be kept as formerly in the hands of a licensed few. It is estim· 
ated that from this district- alone, exclusively of a large demand within the 

· island, stones to the value of £4,000, or £s,ooo are annually exported, of 
which Government receives no share whatever. 

From the low state of civilization of the natives, they cannot be expected 
to take any active part in the development of the mineral resources of the 
country. Their dislike to labour is painfully manifested, and is not likely to 
be overcome so long as they can obtain a living by searching or gambling 
for precious stones. \Vhilst this source of subsistence is left to them, they 
will not trouble themselves to undertake any mining operations, and it can 
only be by the aid of European industry, energy, and skill, that the natural 
wealth of this district is ever likely to be opened up. But it is not the 
people alone who prove obstacles to mineralogical researches and labuor; the 
country itself, from its very nat11re, offers impediments of a serious kind 
the luxuriance of the vegetation, even amongst the most rocky parts of the 
district, renders correct and continuous examination of the face of the country 
tedious and difticult. But the greatest impediment to mining operations will 
prove to be the high level of the rivers, especially of the Kaluganga; and 
until this can be reduced, which it may be by blasting rocks at the various 
falls, we cannot hope to prosecute such operntions successfully, or at least 
not to any practical extent. The most encouraging portions c.f this district 
for minerals appear to be the eastward, where there is great promise of plum. 
bago, anthracite, and iron. As to lead and copper, these ore~ might be n1ore 
reasonably looked for there tha11 in the higher range of mountains; and tin 
ore, as has been before remarked, appears to be met with in quantity towards 
the higher zone near the Edelgassina Pass. . 

,In the course of my explorations a number of resins and colouring article9 
have been found, of an entirely novel character, and some likely to prove of 
commercial value; but as yet sufficient time has not elapsed to allow of their 
being carefully analysed-a process which is no\V occupying my attention, and 
which in this country, where the means and appliances are not abundant, 
pro\'es often a most difficult and tedious undertakmg. . 

RUDOLPH GYGAX, 
Colombo, Jotb June, 1848. 

GEMS IN SAllARAGAMU\VA. 

(Extracts from a Report made by llfr. J.: R. Smmdtrs, Assisla11t Govemmml 
Agent, Ral11ajr1ra, to th& Gwe1'1t,nwrt Agml, Colombo, in 1867.) 

I have the honor to report, that so far as I can ascertain, reglllar gem· 
ming by pit-digging has never been freely and openly allowed on Crown land; 
though in remote districts very little attention bas been paid to the mere 
washing of gravel or blasting of rocks in streams in search for preciou> ston-es. 
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1'hel'e were some Yery valuable pits at Weralupe, which originally were 
e\aimed and held by the Temple, but when the land was "rejected" by the 
Temple Land Commissioner and taken over by the Crown, tbe Government 
Agent called on his, Assistd.nt to stop the gemming operations, and to assert 
the rights of the Government. 

These pits were afterwanls sold, but close to the stredn and adjoinin1 
the Assistalft Agent's house tht.'re are still some gemming grounds which are 
considered valuable. A short time ago it was brought to the notice of my 
predecessor, Mr. Russell, that parties were again gemming in these pits and 
streams. He then issued the general order complained of by petitioners, and 
I have caused that order to be strictly enforced. 

The question as to whether or not it would be advisable to derive a 
reYenue by leasing the right to gem on Crown lands has before been brought 
to the notice of Government, and having read over the correspondence, I do 
D.ot find the reasons urged against such a proceeding to be so convincing as 
to prevent me from expressing my opinion in favour of the suggestions made 
by Messrs. Milford and Mooyart, and I most strongly. reeommend that the 
right of gemming on Governmept lands should be annually leased. In this 
l differ from the gentlemen aforenamed, that I recommend an annual lease 
and not a collection of ,revenue by license tickets. 

It appears to me that to altogether prevent perJ;ons gemming on waste 
lands and in public streams, unless the Government intend to prosecute the 
search for gems themselves, is to conceal the resourees of the country and 
to prevent the deYelopment of a trade, which is, I consider, capable of Yery 
great extension. 

From enquirieS i have made, I find that about ,.C4,000 to £s,ooo worth 
af gems are exported from the Sabaragamuwa distnct each year, and· there 
can be no doubt that many of these gems are found in public streams and 
on waste lands. It is calculated by those who are qualified to juoige of such 
matters, that if any person bought the right to gem on Crown lands1 and 
ci>uld conduct his operations openly and not as at present by stealth, that he 
W"Ould realize at least £3,000 a year. When persons ownin~ land on which 
gems are known to be found give gemmers the right to seareh, they exact a 
.Proportion varying from one-third to one-fifth of all the gems discovered. 
Taking this as a standard, the right to gem Crown lands in Sabaragamuwa 
lioould rent for about t1oo or ,tsoo a year. 

This calculation, -though in excess of the estimates made by Messrs•. 
Milford and Mooyart is under what I arn led to believe the rent for 1868 
would realize, and unless I have been greatly and purposely mii-infotmed1 the 
ligures I quote are under the ·general estiaDates made by petsotts ppssessin~ 
practical knowledge of the matter. 

The agent here of the principal jeweller (Assena Marikat ot the Gern 
Notary) tells me that the rent would fetch more than £tooo a :feat, and that 
he himself would be inclined to offer £5oo a year for th~ right to gem in 
one stream alone (the Niwitigala River). 

But the reht of the first year would probably be far le;;s than would ~e 
obtained in after years, for it would soon become known what sums had been 
realized and what spots had produced stones of any value. I doubt not that 
offers would be made to buy some of the lands1 whilst the value of the tight 
to gem would not be diminished, for eaeh yeat new pits would be slink and 
fresh discoveries made. 

In 1866 Mr. Birch sold 1 t acres of such lands (close to the Asst. Govt. 
Agent1s house) in lotS~ and realized £420. One lot of l7 perches tlr 22 
;,ards square fetched the sum of £u1 15s, and I am told by a sharehuld~t 
in this purchase, that the purchasers sunk tlto pits in the land ('vhich is Iatif<! 
~nough to contain five pits), and ill last year realised ovet .{ jO:), and deaud 

16 

o1gtzed by Coogle 



;j;2oo, by the gen\s cliscoveied. Could these lands be sold or rented, now that 
their value is known, the 1 ~ acres would fetcli nearly three times as mucli 
as they originally sold for. 
. That stones of very large value are occasionally found is established beyond 

tloubt. Iddemalf:oda Basnayaka Nilame who bas given me much information 
bn this subject, tells me thai !n one of his pits wa'l found a sappbire that he 
~ld for £8oo, and it was re-sold in India for £2,000. Another sapphire 
foucd in the stream near the Assista•it Agent's hciu~e was the subject of dispute, 
and was sold for £200 to Iddemalgoda. l::le seut it to ~olombo and sold it 
for £365, and it bas probably since then fetched three or fotir times that 
sum in India or Europe. . . . . 
. Four months ago the Gem Notary sent to London to be forwarded to the 
Paris Exhibition, a sapr-bire found in the Weralupe pits whicll, after mttcli 
haggling he had boilght from his fellow·sh:ueholders for £6so. This stone, 
whi~h uncut, is said ~o be the size of a hen's egg, has been valued in Ceylon 
at £z,soo, and it is impossible to guess what may be its value in the capitals 

· bf Europe. . . 
All these stones were found in the Weralupe pits, whilst the temple claim­

ed the hind arid before it was sold, and it shews of what wealth the Gov­
ernment was defrauded .during the temple usurpation, though such wealth is, 
bf course, valueless, if left in the bowels of the earth. , 
. I beg therefore again to urge upon the consideration of Government, how 
tlesirable it is that some system should be adopted for developing tile resources 
and trade of tile districi in this particular direction. 

Solely as an experiment, I would ask permission to divide the district into 
parcels; and rent the parcels by public auction, the upset prices being fixe4 
according to estimated value. Should the prices thus realized not be considered 
sufficiently good, the rent of the whole might be exposed in one lot at an 
upset price td be hereafter determined, and if the expectations of Government 
were not then realii:ed, the rents might be withdrawn and persons most 
!strictly prohi):>ited froni gemming on public lands for the future~ My opinion 
j~ that leased in parcels the rents woul9 fetch £!,boo: due notice will be re-
quired to be given to the jewellers of G·tl le and Colombo. . 

The rents should be sold in Novem:.>cr or December to take eft'ect frolli 
1st January of each year, and the renters should be required to conform 
tq regulations guarding against destruction cif timber • or other Government 
property, whilst they are prosecuting their search for .gems. 

I am sir (Signed) F. ·R. SAUNVERS, Assistant Government Agent. . 
(Note 1881.)-The value of gems exported from Ratnapura has increased 

•ery much since 186j, and Government now lease lands at profitable rates1 
though there is no regular s¥stem or law to regulate the digging for gems 
lin Crown hinds. 

PRECIOUS STONES AND GEMS. 

(From "Pruious Stones and Gems," hy Edwit~ W. :Streeter.) 

. T~e amethysts of the Palatinate fairly rival in beauty those fotlnd ir1 
C<'}-lon or Brazil. It is not tl!e geographical position which determines the! 
tlitrerencc, although it is acknowledged that India, Brazil and Ceylon have 
produced larger precious stones and irt greatef abtindance than other lands. 
The atlcients were wont to ascribe this pre·emincnee to evaporation from the 
earth \\>here precious stones are found-an evaporation obviously more intense 
in tropical countries. It is as if the sunburnt tropic> were more favourable to 
Uie blossoms of the inorganic world; than the dark skies of the north. 

But a lthcugh precious stones arc not limited to any defined geegraphica1 
iifeil; lheir distribution is in a measure circumscribed, They are not lilet witll · 
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l11 all mountain l'allgM, nor in ~11 formations of IJlOuntains. The mQst valq. 
able are found in such ranges as are considered the oldest in the w0rld! 
such as are composed of granite, porphyry, and mica-slate, Sometillles t~ey 
occur imbedded in the mass of the rock; at other times, growing, as it were 
on the surface. When they are thus found in the very rocks where they 
were originally formed, they are said to be in their primeval bed. Many, 
however, are found far from their primal home in a derivali'lle or secondarJJ 
bed, in diluvial or alluvial soils, and in the gravels an<\ sands of river-beds, 
This last m<;~de of occurrence is the most frequent for the finer precious stones, 
Far removed from their native home by the force of heavy rains and rushing 
torrents, they have been loosened and caHied onwards, rounded by frictioq 
~ain't the debris with which they have been accompanied in their cour~e. I~ 
is by their hardness and deqsity that they ~re preserved, and lllany eveq retain 
t~aces of their original crystalline form, · · · · · 

In Ceylon, India, Brazil, .1\ustralia, California, the (,7ral, Siberia, an4 
South Africa-frolll which countries the great rqajority of our precious stone~ 
are obtained-the most usqal way iq which they occur is in these derivative 
beds; a11d it is interesting tq notice how various kind~ of precious stones are 
fppnd in the same locality, forming as it were a noble society of ICIJ!S1 sti~ 
more: ~l1!1str!ous by tlleir association with gold and platinum. 

The trade in precious stqnes i~ much II\Ore important now than formerly, 
}Rfore the discovery of America, India was tb.e great emporium. Pegu, faiJ!OU~ · 
for its bea\)tiful gems of all kinds, received yearly a very large SU!ll fer i~ 
qports. So a~ did Ceylon, from which islj!.nd we even· now obtain a large 
portion of our coloured precious stones. D\lring the dynasty of the Kandyaq 
~ulers, the right of digging for precious stoqes was most jealously guarded ~ 
a royal prerogative, and the inhabitants of partic~Jar villages under the 
sjlpervision of hereditary overseers were occupied in the search for geuts. U nde&­
tae British Governlllent this II!On!Jpoly was given up, and ~raders neeqeq I!Q 
".iipecial permit." 

A number of men are constantly employed in this ex;citing aqd precari, 
ops busiqess; a!ld the idle anc:l. dioorder!y adventurers who visit tqe village~ 
are the cause of great immorality among the inhabitants. The results of tbei~ 
l;Jbours tb.ey sell to the Malays who come to Saffragam with cloth and salt, 
'-"hil'h they exchange for precious stone~. At the yearly Buddha festival, there 
i~ a jewel market ljeld in Ratnapura, whither tl~ose in~ercsted in jewe~s noc~ 
from all parts of Ceylon. . 

'fhe positioq of tile people in Saffragam is so much improved of late year~ 
that they are able to retain any stones they find of great worth for thelllselv~s, 
Jl!ow and then thc:y are induced to exchange thep.t for gold, which they caq 
easily. well conceal. The artificers who cut and po\isb. the stones on the spot 
are generally Malays: but their work is so imperfect, and their knowledge of 
the .art so faulty, tl!at the ~tone positively loses by p:~ssing l!lrough their haqds, 
S~ones of S!llallE'r value, such as cinnamon-stone, garnets and tourll!aline are 
C\lt and polished by ordinary workmen in K~ndy, ~htara1 and Galle. Artistic 
and experienced '\VOfkmen whq cut rubie~ and sapphire~ live chiefly in Kallo!tar~ 
11nd Colo!Jlbo, . 

As a geneml rule, the rare gems are ch~aper in Europe than in Colombo, 
Precious stones are. b.rougqt from all parts of the world to j:.ondon both in the 
ro!lgh and also to be re cut. In Ctylon the stock is so uncert:J.in, that the Brice 
~ largely determined at the moment by the rank .anJ wealth of the buyer~­
Tht> ·small Malay dealers do. not buy rare anrl fine .Jewels, knowirg quite 'V{c!l 
that the best and fi:test spec1m~n~ are carefully hdJ b:tck by th:! rich trader~ 
who can always en;ure a high price for the b~st l ;"ylo:t stones from thJ 
Jl~tive princes of India, who have an ardert passion for gems of cunspicuo!!j 
~auty or size. · 

Jt is ~uite impouible ~o judge agcurately by the Qusto!IJ~' 1~~9iW?F iB 
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Ceylon of the worth of the precious stones which are sent out of the island. 
Only a small part is sent to England, The rest are bought up by privatQ 
hands, but these ultimately find their way into the English market. lt is cal. 
culated roughly, however, tbat the value of the precious stones found in tha 
i~and is -'to,Qoo yearly. 

It is said that the Dutch East India Company fonnerly received the 
rough atones in packets, sealed with their special seaL Those packets 
were. sold by auctior, without being opened. Often from 20,000 to 3o,OOQ 
fl~rins were paid for one packet, and tht; buyer was very rarely wron~: U. 
his purchase. 

SAPPHIRES AICD RUBIES, 

The promir.ent fof!DS of crystallization are the silt sided prism and the 
hesagonal pyramid. 'The predominant colours are blue and_ reel. 

Sapphires are &JUre blue, indigo, ducks-nee~ colour, violet-blae, poppy-red, 
oochineal, carmine, rose-red to rose-white, milk-white, yellow white, French-white, 
lemon-coloqr and ~:feen. .1\s a rule, the colours are pure and high. Sometimes 11 
crystal is found e~hibiting a variety of colours. Tile asteria or star sapphire shows, 
under tile t~~iscroscope, thread-like shafts directed towards the faces of the six. 
sided prisQIS, said to be spaces left at the moment o( crystallization, e,nd it is thCI 
reflection of ligllt hofll these which give to the stone its star-li~e brilliancy. 

The blue variety is called sapphire in its li!llited sense. 
The red variety is the 1'\lby. 
Other varieties deserve notiCe, such as spinel, garnet, ,iroon, eto. 
The finest rubies and sapphires are found in largest quaqtities in Burmah, 

at Mo-gast and ~iat-pyau, five days' journey fro111 Ava. 
The small sapphires of Ceylon are well-nigh all of a rose-red. They call 

be obtained easily from old collections, as they were formerly used officially. 
They are so clearly crystallized that they al'f easily distin,uished from spinel, 
which often accompaqies them. Tilose fo11nd in Ceyloq, Siam, and other eastera 
countries ar-e remar~able for their colours, They are (ound like rolled pebbles 
in channels of rivors, a11d the colours 1'\lQ through green, red, yellow, and black, 
Bertolacci affirms that '1 the brilliancy and bea,Qty pf those in Pegu far exceed 
that of those found in Ceylon." 

At the foot of the Capelan Mountain, near Sirian, a city of l'egu, an!l 
in the vicinity of !Candy, col'\lndum is also found in the detritus of granite, 
magnetic-iron, ~ircon, ~c., all having been probably washed down from the 
granite mountains, 

In Ceylon the $1pphire is common, the ruby verr rare; but the convene 
is the ease in Pegu. 

There are famous mines of rubies at Badakshan in l)sbekistan, a part 
of Tartary, The mines were known to the Emperors of Delhi. They are 
near the Oxus, near Shunan. There is a belief amopg the natives that two 
large rubies are always near together: thus it is tbat the fortunate finder 
of the one hides it until he has found the twin li~e it; failing this, they 
will often break a large one in two. There is a belief also that the ruby is 
the product of the transformation of limestone, and that it is found in the 
form of pebbles. Near to the ruby mines a great quantity of bl1;1e felspar is 
obtained, 

COilUNDUM (PROPER) AND DIAMOND SPAll. 

The mineral generally termed corundum is found in crystals with rough, 
planes as a rule, and in individualized masses of a particular cleavage, The 
rhombohedral form occurs as in the former varieties, but here only in com· 
binations. The fracture is uneven. The colours, generally dull, are of green­
ish-grey, greenish-white, ,asparagus tint, oil, pearl grey, flesh or rose red 
sometimes of a chestnut brown. It has only an inferior degree of tran~ 
parency. T4e last-na111ed variety comes fro111 Cilina, and because a ~e<;Q.liar 

o1gtzed by Coogle 



GEMS IN CEYLON. 

l>luilfl light occasionally plays upon it. Werner called it " Diamond Spar." 
lt is said that some crystals found near St. Gothard, exhibit two colours, 
IH!d that some of these are in dolomite, but mere commonly they are found 
in mass. Some in Styria have grown in with the· granite, and so firmly tha~ 
it is difficult, if not impossible, to remove them without darQage. The crystals 
!Day ,be from the si~e of a pea to that of a hazel nut, of a greenish-blue or 
duck's-neck violet. Some pieces display several colours. In Bvhemia they are 
found embedded in pebbly masses of hercinite, In Rhodes, Sweden, and the 
Urals, they may also be found with tourmaline in schist, with platinum and 
!Dagnetic iron ore. ln Ceylon, China, and India, they are found in beautiful 
green crystals, possessing characteristic stri pes, witll black hornblende. 

PI.EOMASl'K, 

This mineral received the name of ceylanite from Rome d' L'lsle, who 
analyzed it with a number of others brought from Ceylon, Haiiy, seeing its 
cry.1tal was like that of the spinel, desired to give it a special position in the 
~ystem of mineral!~, and named it pkonaste, which signifies superfiuity. Further 
investigatioll shewed that it was in reality a black variety of the spinel. 

. The specific ~avity o~ this stone rises from 3'5 to 3·8. It consists 
. principally of alumina, and about 10 per cent of proto11ide af iron. Its in­
fiiSibility before the blow-pipe, and its formatioa witb bora" into an iron· 
coloured glass, are the s11rest indications of pleonaste. Acids have but little 
infiuence upon it. lt is found in Russia and' other· cold climates,· but it is 
;Usa found in Ceylon, ~ well as in the dolomite region in Ratao. 

Spinel, iii consequence of its lustre, colour, and hardness, is used for 
personal ornament, auii for objects of luxury; but it is only when 'the crystals 
llre fine and large that they are considered gems, In cutting, it receives the 
•ame form as the ruby. 

Spinal ruby (or balas ruby varies in value accordiog to its cut and colour. 
Io the inventury of the french Crown Jewel&, in the year 1791, we find 

the following ;-
One spiQel ruby of S6i carats •• , 5o,ooo franca. 
One ,. ·4

3
J ,. 300 ,, 

One , ,, 300 , 
Oae balu rub;r ~ Jo.ooo ,. 
One 12j 3,000 ,. 

-~t the present tiqte, small stones range from ss. to IOS. ll carat. 
Medium stones of fair coloqr ~. to 40s. a carat, 
LaEge stones 6os. to IOOS, a carat. 
Specimen stoQes attain even a higher value, 

THI£ CAT'S-EYE. 

Much confusion exists concerning this very curious and valuable gem, ~ 
confusion arising partly from the 1gnorance of many in the trade as to it' 
trlle nature, .but principally from the mista~e of those who have written about 
it. In mineralo~ical treatises it is usually confounded with, and described as 
a particqlar variety of quartz, which somewhat resembles it, but which is of 
little or 110 mercantile value, although it has o~casionally been sent to Europe 
b;r IIDScruptdous merchants as the true cat's-eye. This chatoya1u lluartz is found 
in Ceylon (also the home of the true cat's-eye) in large quantities, and occurs 
chiefty of various shades of yellow or brown. It is semi-transparent, and when 
cut in a convex form (en cabochon) shews a more or less defined band of light 
with a s:lky lustre, resulting from a reflection of the fibrous-like grain of the 
stone itself, or more probably from an intimate admixture of asbestos. This 
quartz cat's-eye, even ·when most perfect,' cam.wt be compared for beauty with 
the real cat's-eye, for which it would not be mistaken, even by the uninitiateg; 
lt is •t QJlCe distin~uished by i~ inferior hardne~ aQd wa11-~ pf l:>rilliancy, 
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Ducription of''~~ ckrysob~ryl 
Cat's·Ey<. 

Color-Various shades of yellow, brown, 
and green, rarely blac~, 

Ray-Iridiscent. 
Polish-Brilliant, 
Hardness-8· S· · 
Specific gravity-J·S. 
Infusible and not &ffected by acids. 

Sometimes shewing a beautiful tFichor-
ism. 

De1cription of quarts Oai'J-Ey1. 

Color-Various shades of yellow an4 
brown only, 

Ray~ DulL 
Polish-Dull, 
Hardness-6 to 6-s­
Specific gravity-:z·6s, 
Melts with soda to a clellf glllss. Solu. 
ble in fluoric acid. 

Nevef trichoric;. 

'

So alumina, 20 glttcina, I 48 silicium, 51 oxygen, 
Chern. Com. colouFing. matter-prot· · Chem. Com. wi_th a- s~all amolit_~t of 

oxtde of tron, · oxtde of uon and hme. 
The ti'Jle cat's.eye is a rare variety of the chrysoberyl, of extreq~e hard· 

ness (in this r~spect being only inferior to the diamond and the sapphire), 
and is characterizcq by possessing a remarkable play of light in a certain 
direction, resulting jt is supposed from a peculiarity in its crystallization. Th~ 
ray of light, or " line," a,s it is improperly termed by jewellers, shines in fine 
a,nd well-polished specimens with a pho~phorescent lustre. 

The cat's-eye comes principally from Ceylon, where it is found with 
sapphires, an4 is II!et with of vario11s colours, ranging from pale straw-colour 
through all shades of brown, and from very pale apple-green to the deepest 
olive. Some.specimens, II!Uch So\lght for by Americans, are almost black, The 
line, however, no lllatter what ground colour the stone q~ay possess, is always 
white, and more or less lridt:scent. This lustre is most beautiful when seen in 
fl!ll sun-light, or by gas-light, when the line becomes more defined and vivid. · 

This gem is valued principally according to the perfection and brilliancy 
of the line, which should be well-defined, not very broad, and should ruq 
~venly from end to end across the middle of the stone. The colour does not 
influence the value much, some jewellers preferring ope tint, some another. 
On the whole, perhaps the most popular 'colours are the clear apple-green and 
dark oliye : both of these form a splendid ·background, and conlfut well witq 
~he line. It is quite impossible to give any satisfactory scale of values for 
this gem. Its estimation depends much on personal appreciation and taste : a 
ring-stone m11y be worth from £10 to £1oo, or even more; and there are large 
specimens at present in the market which are worth upwards of f,t,ooo. 

The cat's-eye ha~ become more and more fashion~ble of late years in Eurppe, 
;tnd its value has greatly increased. · 

. In India it has always beea much prized, and is held in peculiar venera­
tion as a cl)arm ag11inst witchcraft, and is the last jewel a Sinhalese will part 
with. The specimens most esteemed by the Indians· are those of a dark olive 
colour, having the ray so bright on each edge as to appear double. It is indeed 
wonderfully beautiful with its soft, deep colour, and mysterious gleaming streak 
ever shifting, like a restless spirit, irom side to side as the stone is moved; 
now glowing at one spot, now at another. No wonder that an imaginative 
and superstitious people regard it with awe and wonder, and, believin~ it the 
;lbode of some genii, dedicate it to their gods as a sacred stone. 

,STAR·SroNEs, oll AsTERIA, 

The Orientals had, and still have, a deep veneration for star sapphires. 
Tbe localities of star-stones are the same as those of other sapphire crystals, 
\Vhen light shines upon these stones, stars of six rays are seen, an appearance 

wpich attracts much attention and gives pi'Oportionate pleasure. This may be 
termed its speciality, and is more observable when the stone is convex. Thq 
~olour is a greyish·blue; occru;ionally blue and red specimens are met with, 
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The star-stdnes, according to their colour, are desigrtated stat ruby, stat 
Sapphire, or star topaz. 

Only of late years have they been of any value in England. In Ceylon1 
but a few years back, they could have been purchased for a few shillings, d 
the natives had but little regard for them. The finest star ruby I have seen 
was valued at £zoo, and is in the; possession of a private gentleman, wh<i 
obtained it from a mhed collection. If a pair of these stones could be obtained, 
their value would undoubtedly be largely augmented. The price of these gems 
is mainly determined by their size and quality; small star sapphires range from 
£2 to £1o; large sapphires £ro to £wo. Star rubies obtain higher prices, but 
&tar-stones, of a secondary rank, are of little or no value. 

The River Sangaris (according to Plutarch) produces a gem called aster, 
which is luminous in the dark, and called by the Phrygians "Ballen," "The 
King." A gem called "Asteri.tes" found inside a huge fi;h called "Pan," from 
its resemblance to that god, is also described by Ptolemy hephre;tion. This stone 
was a potent love-charm, and when exposeJ to the sun shot forth Barnes. It 
was used by Helen of Troy for her own signet, and to it she owed all her 
conquests. Helen, howeYer, was not of human origin simply; and her beauty 
was as great at seventy as at seventeen. The term asteria has been used by 
different authors in various senses at various times; ·but Pliny understood by it 
the same gem that we do at present. The star sapphire is also known undet 
the title of astrapia (lightning stone), from its supposed action in a colourless 
or an azure ground, sending out, as it were, rays of lightning diYerging from 
the centre. 

Asparagus or yellow-green chrysdlite was kno'\\'11 in very early times to thi! 
people of Ceylon and Brazil. In Ceylon it was found in the sand of the river 
in company with tourmaline, spinel, and sapphire. On the east side of Borne<t 
also, it is found in the river sand, and in flooded lands with crystals, gold dust1 
diamond, topaz and emerald. In Pegu it is found amongst pebbles and loose 
river sand• In Brazil, pieces of this chrysoberyl of the size of a hazel nut, 
and of yello'\\'ish·greeli colour, are sometimes met with while washing for diamonds. 
Of late years it has also been found in Connecticut, North America, in well• 
formed tables and prisms; with tourmaline, garnet, and beryl, in the granite 
strata; and at Saratoga and Greenfield in New York State, in regular t'\\'in 
crystals with tourmaline, garnet, and spatite. 

THE GARNET, CARBUI'ICLE, JACINTH; A!(D CINNAMON STONE. 

The garnet or carbuncle was a great favourite with the ancients. Severai 
antique garnet~ have been found in Roman ruins, some being round, and some 
c'ut; the latter receiving the name of " Garnet Plates,'' the underside of whiclf 
is ground convex, to give them a more perfect transparency. lil former day4 
it was very frequently engraved, and several betlutiful specimens are !lOW to be 
seen in Paris, Turin, Rome, and St. Petersburg; aniong which is the grand 
masterpiece of art, the representation of "Sirius," engraved on tlie celebrated 
Marlborough garnet. The small degree of hardness posse•sed by this stone renders 
engraving on it comparatively easy. . 

The word garnet, or, as the Germans call it granat, owes its otigin to th~ 
similarity in colour to the blossom and kernel of the pomegranate, a fruit of 
SOuthern Europe; it is not a ilame of ancient date. Pliny calls it "Carbuncle '1 

from "Carbo," a live coal; both riames are derived from its l:lright red colour. 
According to some authorities, however, it is thought that the origin of garnet 
is "Graniun,'' a grain, because it is so often found in that condition. The 
precious garnet is sometimes called •• Almandine," from the city of Alabanda, 
m Carien. Its colour is blood-red, cherry, or brownish-red, which, ul1like the 
American amethyst gains nothing b;y candle-light.. On the contrary, it assumes 
an orange-tint, which detracts froni its beauty; The crystals are almost always 
embedded in the rock singly. Its specific gravity is from 4 to 4·2, and its 
hardnas is T 5, It possesses a bright lustre, and is transparent. it otcurs vet; 
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frequently mixed with a ...ariety of other stones, and the' places where it is found 
are so nulllerous, that only a few of the most important can be mentioned. 

In Hifldustan, garnet is aoundant in the debris of mountains; and in Ceylon 
it occurs everywhere in gneiss, particularly at Trincomalee and at Adam's Peak 

The jacinth, sometimes called hyacinth, is an orange-red variety, it differs 
in some respects in character from the deep red garnt!ls, and is considered by 
lapidaries as a distinct stone. This is a mistake, as its· crystalline form and 
typical composition are identical with that of the other garnets. · Its chief dif • 
ferencc, besides its peculiar colour, is a lower specific gravity, and the ;>resence 
of 30 per cent of line in lieu of protoxide of iron. The specific gravity is 3'6S• 
It is known to mineralogists as the essonite or cinnamon stone. 

Jacinth, or cinnamon stone, comes almost entirely from -Ceylon, where it is 
found in large pieces in the strata of rocky mountains; these stones are generallt 
fiAely coloured and transparent. They are cut thin on account of the depth o£ 
colour, with a payilion-cut below and a broad ta,ble above, bordered with 
small facets. · 

Rock crystals are found in a varietj of forms, sometimes of extraordinary 
siR. Their colour varies from pure white to greyish-white, yellow-white, yellowish 
brown, clove-brown, and black. They p9ssess double refraction and transparency. 
Th!! electricity obtained by friction lasts about half-an-hour, rarely longer except 
under very favourable conditions. l!efore the blow-pipe many coloured crystals 
lose their tints. The frequent admixture of chlorite, asbestos, rutile, iron pyrites1 
gold, and radiolite in the crystals is very remarkable. The green colour of the 
last is like a blade of grass inclosed in ice. The liquid or gaseous contents~ 
which move as you turn the crystal, are 'fery inter~ting. 

Ceylon affords it adbundantly, and the natives use il for ornamenting theit 
temples. 

THB TOUJlHALINE; 

Tourmaline, known in Saxony as "Schor!," from the name of a viliage 
where it abounds, is mainly composed of alumina, silica, · and .boracic acia, 
although there are specimens which contain a small quantity of iron and manganese. 
"fhe crystallization is rhomboidal! its cleavage is imperfect, and its fractun! 
conchoidal. It is very brittle. Its hardness is 7 to 7' 5, and its specific gravity 
101'9 to 3·2. Tourmaline is rarely found of pure-water. Its eolours are vert 
varied, consisting of shades of greys, yellows, greens, blues, and browns; they· 
!lll have a tendency towards the darker hues, even to black. A black or red 
kernel is not infrequently found in the midst of the stone. 

Tourmaline possesses double refraction. Some specimens polarize light 
perfectly, and by the aid of the polariscope it is easy to detect the pure gem 
from the yellow and green specimens. 

Tourmaline, in common with other precious stones, de-,elopes electricity 
under friction, and is a mineral· of the greatest interest from a thermo-electric 
point of view. Its dust is attracted by the magnet. 

The Dutch introduced tourmaline, somewhat more than a century ago, 
into Europe from Ceylon. . 

Tbe yellowish-green tourmaline (Ceylon chrysolite) is very like aqua• 
marine, and is found in the river-beds of Ceylon and Brazil. Colourless tour• 
maline occurs very seldom in pieces worth the cutting and polishing. The 
most beautiful specimens are found in Elba and in dolomite mountains. 
Brown tourmaliae is a variety not used for ornament. Ceylon and Switzerland 
;,leld a fair supply. . . 

The value of the tourmaline depends upon the colour, quality and size of 
the specimens; one of exceptional colour and purity, of five carats weightt 
would be worth £:-o. . 

. THE ZIRCON, JARGON, OR HYACINTH. 
The Zircon, jargon of lapidaries, and hyacinth, are all varieties of the 

aame stone. Its name in Greek is "Uakinthis," in Latin "Hyacinthus,'' ill 
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German "Hyacinth," and "ein breuneder jacinth," and in French "Jacinthe 
Ia belle." We apply the term hyacinth to trasparent and bright-coloured 
varieties; jargon to crystals devoid of colour and of a '~moky tinge, which 
are occasionally sold as inferior diamonds. Anselmus Boedus gives the fol· 
lowing description of this gem :-(ut) "There are some that flame like fire, 
or are similar .in colour to crimson or to natural vermillion, these the French 
jewellers call 'Jacinthe Ia belle,' and these they esteem the best. (2nd) 
Those with a yellow-red colour. (Jrd) Others which are like unto amber, so 
that they can hardly be distinguished from it, but by their hardness. These 
are of no great ' ·alue by reason of the atoms they contain, and the multi· 
plicity of small bodies which are in them, which do hinder their transparency 
and translucency." • 

Little grains of zircon are found in the valley of the Iser, in Bohemia ; 
and small violet-blue crystals are obtained from the gold sands of the Ticioo, 
and also from Vesuvius. It is obtained from Ceylon, which is one of the 
richest beds of natural wealth in the world, and also from Peg11 in the river 
sands. 

PRECIOUS STONES IN CEYLON. 
(From "Ribeyro's C,y/on,'' by Georg~ ue.) . 

The precious stones which are most remarkable in Ceylon, and which 
the Moors and Indians most prize, are the ,·afs.eyu. They e,re scarcely known 
in Europe. I saw one on the Prince of Uva's arm, when he came to visit 
us, of the size of a pigeon's egg. Jt was quite round and of the form of a 
large musket·ball. These stones are heavier than other precious stones ; thry 
are never worked up, but are only cleaned off. It seems that nature has 
concentrated in this one stone the finest and most lively colours which light 
can form; and that those colours co11test with each other which shall pro· 
duce the greatest .effect. One colour is more prominent to view than another, 
according to the light in which the stone is held ; and if its position is changed. 
another colour strikes the eye to greater advantage ; on this account the stone 
is called a tat's·eyt, liS it has rays opposed to each other which create that 
variety in its appearance; as we see the eye of the cat itself change in 
brilliancy and effect, as the animal turns or removes it. These rays in the 
cat'l•eye are never of an even number; there are three, five, or seven of them; 
these lines of light are called, bcllu. and the price of the ~tone increases ac~ 
cording to the number of those bdas. TI..e rubies are the tine~t stones after 
the cat's·eyes, then come the sapphires and topazes. The Moormen attach 
high value to the topazes of Ceylon, because some of them are very large. 
These four precious stones are the most common in Ceylon; we have·already 
spoken of some others, but they are of smaller value. There are some moun· 
tains on the island from .which white, ~reeil, or red crystal is procured; and 
tile native workmen cut it well and pol!lh . it for crucifixes, images, crosses and 
other emblems of religion, by means of two wheels and emery and solder. 

Adtiiti6fl by tlu Fm1e" Etlitor. 

ON PRECIOl/S STONEs.• 

Edward Barbosa, who has published a treatise on what he saw, most re· 
markable in the East Indies and of their chief articles of trade, dwells parti· 
cularly on the precious stones of the country. He gives us their peculiar marks, 
the places where they are found, and their respective prices and values. H~ 
begins with the rubies aqd he states that the finest and best are found in the 

i From Ram11sio-vol.. ·I· fol, 3::11, ' · 
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l'egu river, and that- there are otben in the mountains beyoud that river, but 
of au inferior quality; yet be says that a ruby from Pegu, perfect in quality, 
weighing twelve carats, was only worth in his time ISO golden crowns, and 
he nlues one of Ceylon of the same weight at 200 crowns. He says also 
that there are some in Ceylon weighing 16 carats which are worth 6oo crow us; 
he does not say that there are any so large in Pegu; but it , does not appear 
that fine rubies are so common in Ceylon as there. They are· assayed in thi~ 
way :-when a ruby of considerable size is brought to the king, he sends for 
his jewellen, who tell him to what degree the gem can stand fue, and how 
long; these men are seldom in error; the ruby is then thrown into the fire 
and- left there as long as they have stated, and when it is taken out, if it 
has borne the fire well and is of a more lively colour, it is esteemed much 
more highly than those of Pegu. 

Two sorts of sapphires are also found in Ceylon; the better kind are hard 
and of a fine deep blue, and ate greatly esteemed; but the pale blue ones 
are little thought of, yet they arc valued more hiJ:hly than those which are 
obtained from the mine near 1\fangalore, or from Capucar in the Kingdon1 of 
Calicut. 

Fine wpaus are also procured from Cey_lon ; when they nre clear ami 
brilliant, they are sold for their weight in gold; but when they are whitish, 
the Singhalese use them to make false diamonds. 

Harbosa says that the Singhalese know so well how to bleach sapphires, 
topazes and other bard stones, that many people take them for the finest t.lia· 
moods, and that a person must be an adept in this matter not to be deceived 
by them; and that t1me alone shews whether, stones thus prepared are false or 
not, as they lose their· whiteness by wear and resume partially their natural 
colour. The jewellen, however, say t~at topazes well bleached always remain 
white. 

Barbosa does not mention the cat's-eyc~ found in Ceylon ; be only says 
that the Singhalese can counterfeit that stone perfectly. 

GEMS IN CEYLON. 
The following is from a European Colonist with a long experience of 

Rakwana, He writes in May 1881:-
J.o'rom time immemorial the Island of Ceylon has been noted for its preci· 

ous !>Iones, and the greatest portion of the island, especially the southern half, 
is pockmarked with thll pits dug by ancient and modern gemn1ers. With few 
ex~ons these pits are of the most superficial ·character, as without adequate 
appliances it is impossible to keep them clear of water when they 
are deeper than 10 or IS feet. The only gemmer who has used a pump 
driven by bone-power is Mr. C. M. C. Hassena Markar on the gemtnlng 
ground near Ratnapura. The Sabaragamuwa district has always been con· 
oidered to be the richest field for gemmers. In the neighbourhood of Awisa· 
wclla, Ratoapura, and Balaogoda, there were formerly extensive gemmings, 
but these ha,•e been in a great degree abandoned for other fields in the same · 
district, and of these by far the richest has been North Rakwana, which now 
supplies the chief part of the sapphires, cat's·eyes and other precious stones 
sold iu Ceylon. 

The richest field~ arc situated on a plateau at the base of the l:>uryakanda 
and Kabaragala mountains, on the top and sides of Ral;wana, and extending 
from the Springwood estate on the cast tu the Martinstown estate on the west. 
During the last ten years, the gemming by natives in this lrn:ality bas bc~'ll 
uf the must extensive character, and auction sales of large quantities of rough 
geiUS are not uo<:Ommon. It is stated that ninety thousand rupees worth of 
rough geiUS were sold at one of the auctions, the result of cremming on one 
of the estates at the faot of the Kabaragala mountain. 
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The deepest gemming ·pits in the island are those whlc:b were washed by 
the Gem Notary, until they could no longer be kept clear of wat~r. These pits 
are upwards of 100 feet deep. • 

LIST OF ,GEOLOGICAL AND MINERALOGICAL SPECIMENS FROM 
CEYLON AT THE MELBOURNE EXHIBITION. 

(~olkcted ami. Exmbiled by A. a. Dixtm, l!IIJ·• B. &., .f:C.S., Coki;IIOo.) 
J, Dolomite from Wattegama. S· Dolomite from Kurunegala; 
2. Dolomite from Wariapola. 6. Dolomite from Aln-Wihara. 
3· Dolomite from Wilson's Bungalow. 7· Dolomite, with • blue spinel, from 
4· Dolomite from Wellawa. Wariapola. 

8. Limestone from ]affna. 
Nos. 1 to 7 furnigh examples from country limestone which occurs in beds 

in the gneiss. They vary much in texture, colour and composition, but they 
all contain carbonate of magnesia. It is used as building stone, when burnt 
!orms a very useful lime for estate purposes or for building. These dolomites 
occur in somewhat parallel beds which traverse the gneiss in a northerly direction. 
I have indicated their position on a rough geologicnl sketch map sent along 
with the collection. 

In the various specimens we have accidental minerals such llS magnetitt', 
pyrites, spinel, phlogopite, wollastonite, chrysolite and zircon. No. 8, Jaffna 
limestone, furnishes a very pure lime. The formation occurring in the north is 
probably cretaceous and equivalent to the Pondicherry beds of India. 

9· Mica in nodules found in the valleys of the Dimbula district. 
10. Gneiss decomposed forming the bottom layer of the gem pits. 
11. Magnetite, shewing a peculiar cleavage occurring l<>cally on Harmony 

estate, Pussellawa. 
. _12. Limonite (Botryoidal) occurring under the cinnamon sand in the Negombo 

d1stnct. 
13. Iron conglomerate still in course of fol'lllation in various ravines of the 

island. It occurs in- very extensive patches; such a deposit subjected to decay 
would form a rock resembling our laterite. 

14. Iron ore from Nuwara Eliya. 
as. Gneiss containing nodules of iron from Kottagala. 
16. Gneiss (garnetiferous) from Horape quarry, near Mahara. 
17. Gneiss (ordinary) from Mahara quarry, the stone from which is used 

in the construction of the Colombo Breakwater. 
aS. Gneiss from Mahara. 
acr Gneiss with green felspar. 
20. I~ateritc or cabook from Colombo, quarried ''cry extensivrly for building 

purposes. 

C.\SY. II. 
21. Graphic granite from Balangoila, so called because the quartz, one of 

its constituents, stands out prominently resembling an inscription. 
22. Syeni~ic gneiss from Hokawela, Matale, Railway. The ordinary blu-e 

gncis.~ can b~ seen passing into this altered variety. It clog~ly resembles 
Peterhead granite. 

23. Jasper (crude) from Balangoda, an impure opaque form of silica. 
24. Gneiss from Petivagala, with molybdenum. 
25. Sandstone from Talpitiya, a recent breccia taken from 300 yard~ from 

shore at a depth of 2 5 feet. The particles of sand are held together by a 
calcareous cement. 

26. Plumbago found in veins in SC\'tral districts. Large specimen~ art! 
sent from a commercial point of view. 
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27, Quartz (cgstallinel with plumba&o from Diatura. 
28. Hornblende rock from Madola, Saffra,am. 
2g. Mica found in considerable quantity in pockets in the decomposed gneiss. 
30· Hornblende rock from Wattegama, Matale Railw3y, 
31. Decomposed gneiss from a depth of 20 feet from .Labugama. The 

felspar of our rocks, when subjected to action of water, soon decomposes. 
· 32. Kaolin from Maturata, also found largely at Nuwaro1 Eliya. It makes 
a very fair procelain. 

33• Gneiss decomposed from Pallekande. The green colour i~ due to epidote 
and chlorite. • 

34• Iron pyrites from Nambapana. 
35· Smoky quartz from Medakanda, Balangoda. 
36. Calcareous 'Tufa (Panugal of the Sinhalese). This is a deposit of carbonate 

of lime from the hot springs of Bintenna. It is burnt by the natives of the 
district and used to chew with their betel. 

37· Sandstone from Pamunugama, a recent fonnation occurring on the sea 
coast from Negombo to Mount Lavinia. The black crystals are magnetic iron. 
The particles of sand are tied together by calcar~us matter. 

38. Sandstone from Pamunugama; another vanety. · 
39· Gneiss from the top-most rock of Adam's Peak. It is very quartzose 

and agrees in the main with the common rock with the island. It is upon this 
that the sacred foot print is placed to which so many thousands of pilgrims 
resort annually. 

40. Rock crystal from Ratnapura. 

CASE III. 
41. Sapphire (crystals) Nil-padiyan. I 46. White Sapphire. 
42. Sapphire, Sudu-nil. 147· Ruby, Ratu.keta. 
43·· Sapphire, Otu-nil. 48. Amethyst, Oriental. 
44· Sapphire, Nil-Kanti. 49· Corundum. 
45· Star Sapphire. so. Topaz. 

Nos. 41 to 49 represent the sappltire f amity which crystallizes in the 
hexagonal system. The nume~ous members of this group are divided according 
to colour, hardness &c. Thus, when blue it is called safphire; red, ruby; purple, 
amethyst; when i$ lacks transparency and is of dul colour it is known as 
corundum. 

No. 41 is partly blue and partly red. 
No. 43 partly blue and white. The Sinhalese can by heating such with 

lime distribute the colour evenly through the stone, or with greater heat can 
discharge the colour and ·so imitate the white sapphire. 

No. 45· on account of lamellar structure when cut in convex form shews 
a star of 6 rays. 

No. 48 is the oriental amethyst so-called in order to distinguish it from 
the quartz amethyst. 

Green corundum is known as the oriental emerald and yellow as topaz. 
51. Spinel (crystal). 
52. Spinet- a very abundant mineral, crystallizes in the cubic system 

2enerally in octa'bedrons or duod-cahedrons, specific gravity about 3'5 while 
the ruby is 4o and the garnet 3·'8. 

53· Garnet (Kurundugal). 
54· Cinnamon stone (F..ssonite) a l.:ind of garnet. 
SS· Garnet. 
56. Tourmaline, Pacbcha·toramalli. 
57· Tourmaline, Peni·toramalli. 
58. Tourmaline. . 
Tourmaline is very abundant, .both crystalline and massive, It is of 

nrious colours anrl crystallizes in the bengonal syitem. 
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.S9.· Peridot d Ceylon. 
60 Cbrysoberyl, the true eat's eye-an ordinary kind of cat'a.e7e is quarts 

when cut en ca!J«IIotr. 
61. Pleonaste, a kind of spinel. 
6~. Zircon, very abundant 'in Ceylon, crystallizes in the terragonal aya· 

tern; disregarded by the Sinhalese except the white variety ·which ia cut 
and sold as Matura..diarnond; often however, Matura-diarnonds are rock crystal. 

63. moon-stone, a pearly variety of felspar, quartz, and selenite are Often 
cut and sold as moonstone. 

64- Steatite or soapstone, a massive variety of. 
65. Quart& (teruwana). 
66. Quarts (crystal) palingu. 
67. Refuse stone. 
68. Gem sand. 
6«). Unassortcd gem stones. 
70. Gem saud from Pelawatta, Kalutara, 
71. Cinnamon Garden aand. 
72, Cabook gravel from Oolornbo. 

GEOLOGY AND MINERALOGY. 

(From Ft-'f11Jim11 "Srnnmary #f JnjmlfllliqN rt6Jrtlitft OI)'IM.") 

The Geological formations met with in Ceylon aft! of the l'alamoic, 
Metotoic and recent age. The &reatest portion of the island colllists of ancient 
sedimentary beds, doubtful deposited sea or lake, metamorpboses have obliter· 
ated all traces of fossil remains. Mountain. ranges formed of primary and 
metamorphic rock. Principal rock, gneiss, with beds of laterite (locally named 
" cabook ") and dolomite, according to some authorities,-described by others 
as crystalline marble or primary limestone. Plenty of iron, but no trace of 
coal. Manganese. . Gold and platinum, but in such small quantities not 
apparently worth gathering. Molybdenum, Cobalt, Nickel, Tin, Copper and 
Arsenic also occur. Plumbago, the only mineral of commercial importance, 
Cretaceous beds of Jaffna of Mezozoic age. Nitre in caves. Salt forms naturally, 
and is also manufactured in sufficient quantity at Puttalam, Jaffna, and 
Ilambantota, to supply the consumption of the Island. Calcareous Tufa met 
with at Binteone deposited from warm springs. Hot springs at Trincomalee 
and other places, but no direct evidence of present volcanic action, and earth­
quakes seldom percttptible. Greeastone, however, underlies gneiss at Kadu­
~nnawa, and with vitrefactions is observed ~n fissures of rocks at Trincomalee. 
Spring of Sulphur.retted Hydrogen similar to Harrowgate water occurs in 
Puttalam district. Large tracts of alluvium occur in the Nuwara Eliya and 
other districts. Process of slow upheaval believed to be in operation on west­
ern coast, with compensating disintegration of mountain ranges. Recent formation 
a breccia formed of particles disintegrated rock held together by calcareous and 
ferruginous matter near Negombo and along coast. Gems abundant especially 
about Ratnapura (" city of gems ") but, with exception of blue sapphire and 
ruby, of slight value. A flawless sapphire is rare and good rubies are excessi~ely 
scarce. Zircon or " !llatara-diamond," and amethyst, common. Chrysoberyl (or 
"cat's·eye,") not uncommon, curiou.s, and often prized. Moonstones (very 
beautiful form of "adularia") and "cinnamon stones," (brown garnets) common. 
Sl?inel and tourmaline very abundant. Many rocks and ri¥er beds sparkle 
WJth red garnets, beautiful but intrinsically valueless. Ceyloq is celebrated for 
fine pearls. 
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SILVER CASKET AND PRECIOUS STONES EXHIBITED AT THE 
MELBQURNE EXHIDITION BY MUDALIYAR P. B. . GOMES. 

(From t!tc " Cey!tJ11 Obseru.:r."). 
This high!~ finished Casket No. 15 in Supplementary List in Catalogue) 

made in Ceylon under the supervisioll of Mudl.liyar Gomes is of pure silver, 
and can be un\crewed in pieces. It stands on four Ivory castou and Qleasures 
7r x si lC 4 inches, The carving is sp.:cially worthy of attention, as on the 
lid and sides of the c:uket ar~ depicted a variety of the fruit·bearing trees 
and vegetable products of Ceylon. It aho shew; very well-executed figurei 
of a Kandyan Monarch and his Adigan (Ministers). Among the products 
carved are the Jack tree, the llread Fruit tree, ·cinnamon, Coffee, Gamboge, 
wild Breadfruit, Coconut palm, Plantain, Kittul palm, Palmirah, Arecanut, Wild 
Dale palm, Jambu tree or the Rose apple, Tobacco plant, Ash Gourd, Pumpkin, 
Long beans, Betel creeper, Pepper creeper, Cucumber, Car,·ille, Sweet potato; 
besides these, an Elephant Kraal is depicted, and Native carvers at work. 

The Silver Casket which is valued at 500 rupees (£so sterling) contains 
a number of the precious stones of Ceylon cut and uncut, the list bein~t as 
follows:-

No. l Ruby cut 1, uncut 6 
, 2 Sapphire cut 1, uncut 2 ... 
, 3 Topaz cut 1, uncut S 
, 4 Cat's-eye cut 1; unc:v.t S .. . 
, S Starstone cut 4t uncut 1 .. . 
, 6 Amethyst cut J, uncut 1 .. . 
, 7 Aquamarina cut J, uncut 7 
11 8 Tourmaline cut 2, uncut 4 
, 9 Moonstone cut 3, uncut 9 
, 10 Cinnamon stone cut 4t uncut 11 
, 11 White Sapphire cut 41 uncut 4 
, 12 Coins Ceylon, Gold 1 

, Silver 9 
,, Copper 14 
, Goldstone- 1 

or aboutsoo rupees' worth of gems and old coins. 

PLUM13AGO. 
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(THB ONLY MINERAL OF COMMKR.CI.\L lMPOR.TANCit LARGELY ElCPORTRO 
F&OM CEYLON). 

THE CEYLON TRADE lN PLUMBAGO. 

(From the Cqlo11 Dirutory a11d Ha,dbook t1j bzft~,.,lilfz"tln jt~r 1881.) 
Ceylon at tbc present time is tbe chief source of supply of plumbago · 

or graphite, Most of the product of .this island is carried to England for 
distribution or manufacture, but quantities are shipped direct to other 
countries, especially tbc United States. It has various uses. Much of it 
is used for making . pencils, whence its name graphite. The graphite for 
pencils is obtained chiefty from Siberia.• The great consumption of the 
mineral, howeve.r, is for. the ~lanufacture of crucibles used in chemistry and 
metallurgy. It 1s practically mfustble. There appears to be no metcrial in 
nature fitted to compete with plumbago in the manufacture of crucibles for 
melting metals, and no source of supply with superior advantages to this 
island. Our plumbago (a form carbon) resists the action of fire better, 
-----,.Ceylon plum~o is used to mix wUh 'oumberland graphite to m"ike--,ood 

peooilt, the latter betng too bard by itself. · · 
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perhaps, than any othes substance except asbestos, and accordingly the demand 
for it has i!Jcrcased with the . increased demnnd for the precious metals in the 
shape of coin, steel, &c. 

The quinquennial Export of l'r.t·)IB.\(;o from Ceylon has been ·as follows:-
5 years ending 1841 a\·crage annual export cwts. (can't be given) 

do 1846 do ,; 
t.lo 1851 do 13,410 
do 1856 do 13,950 
do 1861 do 37.530 
do 1866 do 57,295 
do 1871 do 124.714 
do 1876 do 137,474 ., 

3 do euuing 1879 do I 14,671 ,. 
It will be observ~d that, notwithstanding a heavy export last year (162._000 
~;wt. in 1879), the average bas latterly diminishcu but this is probably 
owing to the fact that the crucible-makers, both in England and the United 
States, made extra efforts to lay in stocks in view of the announcement that 
the Cevlon royalty was to be collected by the Customs instead of at the 
pit's mouth, the latter system being found to lead to the export of much of 
the mineral on which no royalty had been paid. Complaints having been 
maue that the o'iginal royalty of R10 per ton bore very heavily on the lower 
qualities, the rate has now been reduced to R5 per ton. The maximum export 
of pl11mbago seems to hao;e been in the twelve months ending 3oth Sept. 
1869r when nearly 200,000 cwts. were exported, and again, the commercial 
season euding with 3oth Sept. 188o, is likely to shew a quantity very aearly 
equal, the shipments to 19th August aggregating 183,000 cwts. 

The greater proportion by far of the plumbago which goes from Ceylon is 
used by two great crucible-making firms: one in England, the other in the 
United States of America~; and if only a certain number of crucibles are wanted 
by the melters of metals, it is clear that enlarged exports may result only in 
cheapening the raw product to the crucible manufacturers, in glutting the market, 
anu in loss to traders and diggers. All the evidence within our reach seems 
to shew that from no other part of the world can better or cheaper supplies 
of this form of carbon. be obtained than from the mines of Ceylon. We cau 
supply all qualities for all purposes, from a crucible to a pencil, the exception, 
perhaps, being the so-called "black lead," requisite for the finest kinds of 
drawiug pencils. Here we yield the palm to Cumberland; but it suppers Ccy. 
Ion plumbago is IJ5Cd to mix with the fine Cumberlanu description. 

It is impo,;,jible to get the exact number of plumbago mines and pits in 
Ceylon, but it is usually reckoned at about 400, besides 230 gem and Jo iron 
quarries. 

PLl/MBAvO III IN£ AT KEG.\ I L.\.-Mr. C •. Matthew's mine i11 this neighbour. 
hood, constructed under the direction of a Cumberland miner, is said to be un· 
ique so far as Ceylon is concerned. A regular shaft bas been suuk to a depth 
(ar below that ever attempted by the Sinhalese. A steam engine, pumps and 
other apparatus hne been erected, and altogether capital and enterprise freely 
expended. Many years ago, two Cumberland miners, friends of 1\Ir, Robert. 
Dawson, went in for regular minilljt, but did not succeed. They afterwards 
went to Bombay and made and lost a great fortune. 

In lieu of a royalty formerly levied ~~ the pit'> mouth, the Govenuneot 
·now collect a small revenue from this plumbago in the shape of a Customs 
duty of RS per ton. With this exception and a royalty of R2oo 011 each 

• This AIIK'riean firm, the Dixon Oraciblto Company, Jeney Oity, New YOrk• 
lias for yeue IMiok competad with the Pat~ Oruable o.apu7 ~f Loadoa ~~ 
our Plumbap, ud the !'ellult Is that the export baa risen. 
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elephant caught in the Government forests and sent abroad, there are no ·ex· 
port duties levied in Ceylon. The export of plumbago, which gives employ­
ment to a coasiderable number of the natives of Ceylon, has been for a series 
of years back :- Cwt. Cwt. 

t8So 23,823 1875 149,938 
186o s,66o 1878 84,63s 
1865 40,144 1879 162>495 
187o 85,249 

Last year's export was valued at £!6o,ooo. 

THE CEYLON PLUMBAGO INDUSTRY. 
From the Ceylo11 Observe•·, 12th August t88o.) 

A visit we paid the other morning to the Plumbago Store of Mr. W. A. 
Fernando, at No. 1, Brownrigg Street, Cinnamon Gardens, has given us a new 
and enlarged view of the ramifications of the Plumbago Industry of Ceylon. 
'Ve were, of course, familiar with the rise and progress of our export trade 
in this "the only mineral of any importance of which Ceylon .can boast. We 
knew from the official returns that, while thirty years ·ago (1851) the total 
export only equalled 131410 cwt., last year the quantity shipped had mounted 
up to no less than 1 6z,ooo cwt. But although it was quite evident that the 
digging and mining which brought so large a quantity of plumbago to light, 
a~ well as the carting, preparation, and picking, must give employment to a 
great number of people, we bad no idea before the inspection of Fernando's 
store of the yery considerable influence "•hich the industry now has on the 
welfare of many thousands of the population in the Western, the North-western 
and ~outhern Provinces. The favourite mining districts arc at present in the 
neighbourhood of Kurunegala, Awisawella, Ratnavura and Kalutara, and in 
the Pasdum Korale. Mr. Fernando, a most intelhgent enterprising Christian 
Sinhalese of Moratuwa whose father and family have for many years been 
connected with "plumbago," was unable to tell us that the seekers after 
plumbago were guided by any better indication than the appearance of the·. 
surface soil, or of pieces of the mineral cropping up through fissures in the 
rock. Here is just the case where a ~vernment Geologist might afford 
value.ble aid in developing an important industry. Mr. A. C. Dixon, if 
employed by Government during the Academy vacations, might be able to 
point with much c_onfidence to 'undeveloped C~wn l_ands like~y to prov_e of 
great value for thetr beds of plumbagQ, and hts advtce to pnvate propnetors 
might also save much time and money in trial pits, surf:~.ce digging, and 
general exploration. PlutJibago mines have been sunk in Ceylon several 
liondred feet in depth, and some are worked with all the appliances of an 
English mine, but, as a rule, the plumbago is found near the surface. It 
is diflicult to say how many men are cnga~ed in digging plumbago, but 
taking half-a ton for each man per month m a favourable field as a high 
averaj:;,e, and making allowance for the wet seasons, holidays &c., we may 
feel s~:re that no less than from 4,000 to s,ooo men were required to pro­
yide the quantity shipped last year. The carting to Colombo must have 
given employment to a l!ood many 01hers, perhaps more or less to 5oo carters, 
carts and pair of bullocks. But it" is the elaborate preparation now observed 
in the Colombo stores which has taken us by surprise. Plumbago is now 
picked and sized, we may say, as carefully as coffee. The various processes 
are seen to perfection at Mr. W. A. l<'ernando's store. He gives employment 
to from no to 150 men and women,• paying from so to 75 cents per 

11 Sinhalese women have only lateii been iudui:ed to work u plumbago pick· 
era· their manual dexterity give them an advantage over men, bot 1\Ir. l<'eroaodo 
h.d' trouble io oYeroomlog a atranre pr'f'jlldice they had to plum'-flo u poi10n or wor• for them to teaeh wl•h their llopr; Now tbey like the work lllCl OOIM to 
It readil:r, 
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diem to the former, and 25 to 30 cents to the women. Hia stores and pick. 
ing-houses are all cadjan-roof (that is, roofed with coconut leaves), for the 
very good, but to us novel and strange, reason that the tiles would inevitably 
filii off any roof under which plumbago was stored or prepared. The dust 
blown about makes everything so polished and sliJlpery, even the roof rafters 
llnd reepers, that tiles constantly slip otT, and therefore the only safety lies 
in cadjans! The process first is to wash the plumbago in large baskets. the 
!11Ualler pieces and dust being afterwards spread on an asphalte barbacue to 
dry. By this means the quality is easily discovered by the practised eyes of 
the pickers, who separll.te (in much the same way as coffee) pieces affected 
by iron ore, pyrites, quartz, or other foreign material, a small piece of which 
passing into a consignment to the llattersea Crucible Works might ruin the 
whole lot. Some of the pickers arc furnished with iron hammers to break up 
suspicious-looking pieces of the plumbago, and others again arc employed in 
brushing the dust off goed lumps, and poli~hing the same with coconut husks, 
There are punched sheet-iron s1zers with holes of different dimensions (Nos. t 
to 4), and accordingly large lump, small pieces, chips and dust plumbago are 
now a days carefully separated. It takes about 100 expert men aud women 
to prepare two or three tons in a day, consequently this branch of trade must 
give ell!ployment to s~veral thousan~s of people for the gre~ter part of the 
year. I he · cask-maktng and pack1ng afford further occupatiOn, each barrel 
holding about 5 cwts., so that some 35,000 caski all made of IIum sta1•es 
(ienerally deemed a useless timber) were required for last year's shipment~. 
Tbe plqmbago is also carried from tl\c mines to Colombo in barrels, which, 
however, arc sent back in shooks and so used repeatedly. ·Three· men arc 
supposed to make 8 or 10 barrels a day. Altogether- therefore it will be seen that 
the Ceylon plumbago industry is a very important one to our Sinhalese neighbours. 

Mr. W. A. Fernando, whose model store is well worthy. of inspection, 
sells to the European mercantile houses as much as from 1,200 to J,Soo tons 
per annum. In olden days be usL'Il to ship on his own account, and be has 
recei\·ed prices as high as £32 and £48 per ton for lu1np plumbago, which is 
now only worth £15. His Brownrigg Street Store should be visited during the 
busy season, by all who wish to ret some idea of the ilnportance of the 
PLUMBAGO I!(DUSTRY o~· CEYLON. 

Appended are extracts from th<: Annual Administration Reports of the 
District Revenue Oflicers Qf the Ceylon Government containing references to 
plumbago and other minerals:-

(From IM Report 011 the .5abaragamrlwa Dirlritt for 1873.) 
Plumbago, which sold at 200 rupee,; per ton, now realizes 90 rupees ; the 

working e~penses have considerably increased by the enhanced value of labour, 
and the difficulty of procuring suitable machinery in substitution thereof. One 
of the native Companies, I understand, indented for a force pump, but when 
it arrived, the hose was discovered to be one-fourth the size required by the 
machinery: so after pumping unsuccessfully for a couple of days, they gave 
up in despair and took to the hand-bucket system of raising water more 
adapted to their taste. 

(From th~ Report 011 the Sabaragc1muw~ Dislri&t jol 1874•) 
Very little mining operations have been carried 0n durin~ the year on 

account of the scarcity of labour and low ·prices. Plumbago 1s at present un­
salcable; iron cannot be manufactured for its marketable value; and e,•en 
gems are not as plentiful as formerly. Of the latter, only three were of any 
grrnt value, and realized from J,soo rupees to 4,000 rupees each. It is most 
remarkable that gems command a higher price here than at Colombo or Galle. 

On the discovery of a good "stone," correspondents advertise it in the 
local papt'rs, and merchant~ from all parts of the countrr ftock in arad bjd 

I~ . 
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each other up to a ridiculous figure. There are instances where a sapphire 
which sold here for 2,500 rupees, changed bands subsequently at Colombo for 
1,500 rupees; and in the case of the last find (a ruby, the size of a walnut) 
the owner refused s,ooo rupees here, to discover, ou his arrival at Colombo, 
that it was flawed and worthless. 

(From the l?epvrl 1111 the Hamba,/Qfa J)istritt for 1868.) 
A new branch of industry-not in the iaterest of agriculture, indeed, but 

of miniag-has, I am glad to be able to report, within the last few weeks, 
been introduced: one from which much good will result, both as opening out 
a fresh and remunerative field of labour, and inducing a flow of capital into 
the district. I allude to the fiading of plumbago, of excellent quality, a~ 
Warapitiya in Giruwa Pattu near the Kirania Reservoir Traces of the mineral 
had pre\;ously been found in other parts of the l'attu: and I bad long been 
of opinion that ample quantities would in time be brought to light. The 
value of the discovery is not to be O\'errated, as the demand in England for 
the mineral, which is for the first importance in the arts, is immense and con­
stant. The attention of merchants interested in the export of plumbago, ·is 
cordially invited to the discoveries recently made.• It may be worth while 
to note here also, that what is believed to be magnesian lime stone occurs 
close to the main road to Badu1la about sixteen miles north of Hambantota. 

CRYLON KAOLIN FOR POTTERY. 
(From the Ceylvn Observer, July 28, 187g.) · 

We owe to Sir William Gregory (whose continued interest in Ceylon is 
being displayed in so many ways) a trial which has been given at " Minton's 
China Works" to a sample of our finest kaolin, better known by the native 
name kirimeti. We regret to say that the result has not been so favourable 
w; was generally anticipated. In a Chinese history of the Ming dynasty, A.D. 
1368-1643• "pottery-stone" is enumerated among the imports into China from 
Ceylon, and for a generation back we have been accustomed to regard our 
kaolin as equal to the manufacture of fine ware-Emer;;on Tennent declaring 
its colour to be so cfear as to suit for the manufacture of porcelain-the 
difficulty and cost of carriage alone rendering it unavailable for the European 
manufacturer. But the report of such competent authorities a5 "Minton's " 
to Messrs. Goode, London, runs as follows:-

"In your package to-day we send R breakfast cup and s.tucer made from 
the sample clays sent to you by the late Governor of Ceylon. We also enclose 
three sample 'bats' made from the same clay, the one marked No. 151 having 
been simply washed and then fired. From the sample now sent, you will see it 
is too full of dirt of our use. We have labelled the under;;ide of the saucer." 

The Colonial Secretary, Mr. Douglas, we believe, brought out the cup and 
saucer referred to, from Sir william Gregory, for deposit in the Colombo 
Museum. They are not regarded as a success by our late Governor, and, as 
there can be no doubt of tile care exercised in selecting his sample of kaolin, 
there is not much encouragement to try again with further samples through 
"Minton's" or other home manufacturers. According to an analysis made in 
1847, the kaolin'of Ceylon consists of 

Pure kaolin 7o·o 
Silica 26·o 
Molybdena and iron oxide 4 o 

100'0 

* A sample of the Plumbago has been submittc1 to the Oo.IO.nbo · ·oiiamber 
of Commerce, who prononncd the qu•Iity to be faidy good an•l lilrely to 
comOJand about .£12 or .£14 a. ton in Ocylon. Tbe Ohamber, I am b~ppy to 
ob<el've, exhibit a. warm interest in the matter, which is one of great 
conRequenoe to the district. It is probable the hill R"umalaka.nda will be 
found rich in Plumbago and in Iron Ore. 
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GEMS AND MINERALS IN CEYLON. 

. THE CuP AND SAUCER made from Ceylon 'kaolin at Sir "'m. Gregory's 
instance will be on view htnceforward at the Museum. They are pure white 
and well-finished, although bearing traces of impurity. The saucer has the 
following inscription in red script on the back:-" Made with China clay, sent 
by the Governor of Ceylon, by Minton's, 1:itoke upon Trent, England; March 
11th 1879·'' Three accompanying specimens shew Ceylon China clay fully, 
half, and not fired. 

"GEMS IN CEYLON." 
A SAPPHIRE FOU~D IN SABARAGAMUWA WORTH FROM R110,000 TO R140,000! 

(From the "Ceyfo11 Oburver," June 6, 1881.) 
In· a letter receive<:} in Colombo today from Mr. C. M. Hassena 1\!arikar, 

the well-known landed proprietor and gem-digger· of Rakwana, be states that he 
bas found a sapphire of the finest quality, wrigbing about se\·en rupee~ (over 
52 dwts.) and which he therefore values at from RIJO,ooo to R140,000! Allowing 
for the natural exaggeration of the fortunate owner, it is belic\'ed in Colombo 
that Mr. Hasscna ;\larikar is safe to make. £10,000 out of his find. It is surely 
time that European capitalists turned their attention to the Gem-di~ging industry 
and that the Government made the most of their property in th1s connection. 
\Ve have been collecting for our pamphlet all the information available in every 
possible quarter about Ceylon Gems as well as Ceylon Gold, and we find much 
reason for believing that the Sabaragamuwa and adjacent districts- at least so 
far as sapphirf'l, rubies, cat's-eyes and their inferior congeners are concerned-­
comprise one of the richest gem-yielding regions in the world. Sind bad's valley 
must be in the neighbourhood of "Ratnapura," "the City of Gems" I Ceylon 
indeed seems to be almost the only reliable source of supply .-now for a good 
many precious stones. It is sigl!ificant of what is thought of the island i!l 
this respect, to ind so good a Judge and so large a . dealer as Mr. Streeter 
advertising in all the bestknown London journals, simply as follows;-

MR. EDWIN STREETER, 

Dealer in Precious Stones, 

of 18 New Dond Street 

and 

COLOMBO, CEYLON. 

We believe l.here is a project on foot for the promotion of a "Ceyltm Gem. 
digging Company, Limited," and that the prospectus is now in the hands of 
influential "City" men in London. Should such a Company be established, we 
may look for an entire revolution in the system of gemming at present in vogue · 
in the island. Machinery will become the rule instead of the exception. Not 
only the pumping but much of the excavating work can surely be done by 
steam or water power applied to suitable machines. The Australian papers 
continue to bring us· the most satisfactory accounts of the performances of Sir 
Thomas Elder's steam-coop, a machine which ought to be turned to account 
in more directions than one in this Colony. 

PROBABLE IMCREASED DEMAND FOR CEYLON GEM6.-We read in a home 
paper, that a novelty in the use of jewels bas been inaugurated this winter by 
the Princess of Wales, who has been the first to wear an earring of sapphire 
set with diamonds in one ear and in the other a ruby likewise surrounded with 
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brilliants. The fashion having been set, will no doubt be largely fullowe<l :­
Sapphires and rubies must be in request and there is no country we belic\'e 
at this moment so well able to supply these gems as is Ceylon. 

TEMPLE JEWELS. 
A few of the jewels belonging to some of the Dewales (Temples). at 

Kandy given as specimens of value, are as follows:­
One small relic case set with precious stones, gold ... 
One gold betel stand set with rubies called Dalomarebattoo ... 
One gold book, written in Sinhalese letters containing 24 

leaves an!l set with blue sapphires and rubies 
One gold fan set with precious stones ... 
Oue small relic case set with stones 
Olle do Perahera karandu 

THE ROCKS AND !IUNERALS OF CEYLON. 
Bv A. t:. DIXo!i, B. Sc., (HoNORS) LONDON. 

£~,000 
437 

1,000 
300 

(l<'rom the c~ylon Brm~!J R. A. S. Juumal, 188o.) 
The science of geology divides itself naturally into three departments :­
(a.)-The study of rocks, or Petrology. 
(b.)-The study of the minerals of which rocks are composed; or Mineralog)'• 
(c.)-The study of the remains of animal and vegetable life contained in 

the rocks, or PalMon/11/ogy. · 
To the one .who makes this last division his object of research there is but 

a poor field before him in Ceylon, save in the north of the island; but for 
the one intt'rested in rocks and their component minerals, there is plenty of 
scope for research. Geological time is divisible into three great periods separated 
by great breaks in time, but this cannot really be the case, for, as nations have 
sprung up and pa~sed away gradually, so also have fom1ations. These have 
always been and will be continuous. Although in England we have great gaps 
separating one formation from another, yet we have beds of passage in several 
parts of . the world, which b'ridge over these gaps and so form a connecting link. 

The three great epochs of ~eological time arc the Palaeu~oit- or ofu life 
period, the .t.luo:xni: or middle life, and the Caino:uic or recent life. 

Each of these has numerous dh·isions. The bulk of this island consists of 
ancient sedimentary bed;; whether deposited in sea or lake, we are unable to 
say, for the metamorphism which these becls have undergone due to internal heat, 
pressure, time and ,·arious other causes) has obliterated all traces of fossil remains. 
01·er this g11ei.ts around Colombo and in many other parts of the island, we 
ha\'e the well-known lal<rik or cabook, so largely used for building purposes. 
This formation has gi1·en rise to ~ch discussion. It is essentially a deriulivc 
from the gneiss; :md, beyond doubt, in many cases ;, situ, as is evident in 
se\'eral cuttings which have been made, a notable one, which I .visited some 
time ago, occurring in a cutting made while searchin~ for plum~ago between 
Polgahawela and Ambepussa. In many ravines in the htll districts of the island, 
especially in Dimbula and Dikoya, we have an iron conglomerate at present in 
course of formation, composed of the debris of surrounding rocks, firmly held 
together by ferruginous matter, which rock when subjected to decay, would 
furnish a formation exactly akin to our laterite. I have dealt with this subject 
(Laterite) at greater length in a paper to the Royal Academy of Sciences, 
Sweden. 

In the north of the island we have a formation of the Mesowic, or secondary 
period, viz., the Crdamnu. These beds are no doubt contemporaneous with the 
Pondicherry beds, which bave yielded numerous fossils, by which their aile has · 
lleen determined. I 11<\ve no doubt that many fos~il$ might be gathered ta our 
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Northern Province by those interested in Palreontology. Once, it is recorded, 
this Society possessed in its Museum a fossil phalange from this district, but 
it has been lost. 

Of recent formations, we have on the sea coast between Negombo and 
1\lount Lavinia, and for some distance beyond these places, a recent breccia 
formetl of particles of disintegrated rock, more or less compact. At Talpitiya 
it occurs at a considerable distance from shore (300 yards), and at a depth 
of twenty·fi,·e feet. Numerous minute shells and fragments of shells occur 
in this. At J>amunugama, on the way to Negombo, the sandstone varies much. 
In some case~ it is black-banded, with particles of magnetic iron ; in others 
the particles of iron are evenly distributed throughout the mass. The nature 
of the cement which binds these particles together is carbonate of lime. 

Uakar.:om Tufa, still in the course of formation, is a deposit from the 
hot-water springs of Bint~nna, the water of which is highly charged with 
carbonate of lime, which is deposited as the water cools. It is known as 
Pennagal by the l'.'inhalese, and is burnt and used by them along with their 
betel. 

The foregoing formations are indicatetl on the accompanying rough geological 
sketch mar· 

1 wil now consider more particularly the gru:iss, which is our ·most ex­
tensive formation. It varies much in texture, colour, composition, hardness, &c. 

Its composition is the same as granite, only the degree of metamorphism 
has not been so great as to entitle it fully to that name. 

It is composed of quartz-felspar (both orthoclase and oligoc:lase)-mus­
co\·ite and biotite (micas), hornblende, chlorite, and numerous accidental 
minerals in varying proportions. 

In some localities we find a rock composed of only one of these, as in 
the case of hornblende. rock; at other times only felsplll', but generally the 
foregoing components are mingled together in varying proportions, giving a 
large number of different kinds of rock. · 
Orthoclase forms the main mass. The two felspars are easily distinguished on 
a weathered surface. The orthoclase is glassy and somewhat pearly in lustre, 
~nd has a translucf'nt aspect, while the oligoclase is dull and opa<Jue. 

ln the gneiss we meet with ,·arious bctli as limestones, dolomite, magnet· 
itc, quartz, hornblende, tremolite, mica, epidote. ~orne of these occur, also, 
as veins in the gneiss. 

In the vein~ we ha,·e the minerals, actinolite, tremolite, jade, talc, mus· 
covite, biotite, epidote, schoral, and many others of minor importance. 

Actinolite is found in the Kotagala district. Good specimens of crys· 
ta.llinc talc are obtainable from Mahara quarry and neighbourhood. 

Tbe gneiss in some cases almost passes into syenite. Where the felspar 
is Resh-coloured this rock much resembles Peterhead granite. Porphyritic gneis~ 
occurs on the hill ranges not far f 1'0111 Heneratgoda. 

At Balangoda we meet with a crude jasper, and not far from the same 
locality a large mass of graphic granite in which the quartz is distributed 
i11 bands, and whea viewed endwise much resembles an inscription. 

When subject to action of water the felspar of the gneiss soon decom­
poses, and so a large number of decomposed forms arc very abundant. As 
the island is gradually uprising it is evident that the less elevated portions 
have been under tbe inftuence of water for a longer period, and, consequently, 
the- cuttings through such are less diflicult than similar ones ·in the more ele· 
vated portions. Another peculiarity of the gneiss is the occurrence of gar· 
nets in large quantity. · 

Dolomitt b,·ds. As far as I have been able to trace during the time at 
my disposal, 1 find that these beds run through the gneiss in a somewhat 
parallcd direction, striking generally N.W. by N. toN., and having various angletof 
dip from 1o• to 40•. 
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I have indicated their position on the map. The first is one which 
outcrops a few miles this side of Balangoda, and runs N.N.W,, occurring 
again at Hanuwala. 

The second runs through Dolosbage and Maskeliya; probably the bed 
occurring at Bilhul-oya is continuous with this. 

The third outcrops under the Great Western on the Great Western estate, 
and is continuous to the N.N.W. with the Wattegoda and Medalcumbura dolomites, 
and probably also with the beds at Gampola and Kuruaegala. A subsidiary 
bed-or it may be an outlier of this-occurs near the Pussellawa rest-house. 

The fourth bed outcrops largely at Wilson's Bungalow, Glen Devon, Dum· 
bara and Matale. 

· The fifth occurs in the Badulla district. As in the gneiss we have a 
great m'ny varieties so also in the dolomites. They all contain carbonate 
of magnesia, which varies from I to over 40 per cent. 

These limestones are very valuable for estate purposes as well as for 
building stone and building lime. 

In colour they vary much, dependent on the numerous accidental minerals 
that occur along with them. Thus thr: specimens from \Vilson's Bunga­
low are very dark : they contain pyrites, phlogopite, chlorite, epidote, &c. 

A dolomite occurring at Wariapola on the Matale railway contains a 
large amount of blue spinel. Some of the crystals of these dolomites .have 
large facets, others small and of a granular texture. Many contain white 
translucent siliceous grains not easily distinguished. 

A beautiful example of limestone of a somewhat (M!culiar tinge, due to 
the metal chromium, occurs beyond Balangoda, and often contains fine speci· 
mens of crystalline biotite-a magnesian mica. This limestone shews a . very 

~ peculiar and characteristic weathered surface. 
Plumbago is found in several localities as at Kurunegala, Kegalla and 

Nambapana. In th~ Balangoda district we have the metal molybdenum, so· 
useful in chemical researches; and black oxide of manganese from Ratnapura 
and neighbourhood. · 

Various forms of iron occur in the gneiss, thus iron pyrites. Magnetite, 
a very highly magnetic iron ore, is found in the Pussellawa district with 
a peculiar cleavage and fracture. Botryoidal limonite, an oxide of iron found 
under the cinnamon sand near Negombo. Haematite occurs in other parts 
of the island. 

Traces of ~;old and platin11m I ha,•e met with in the Raruboda and 
Kurunegala distncts. Extensive beds of quartz occur in the Pussellawa district, 
which is aot much unlike the reef-bearing quartz of the Wynaad. 

1n some localities the felspar of the gneiss is much decomposed and forlllS 
large masses of kaolin (Kirimefi of the Sinhalese), occurring largely in the 
Nuwara Eliya and Maturata districts, This is capable of being made into 
a very fair porcelain. 

Large masses of alluvium occur on tl1e Nuwara Eliya plain, and shew 
us the remains of. the surrounding hills, deposited no doubt in a former lake. 

In the alluvium of many of our river basins, notably at Ratnapura, we 
have numerous minerals-the gem.r for which this town is so noted. I will 
briefly notice some which I have gathered there. 

First, I will deal with ·the corundum or sapphire family, which crys· 
talli.zes in the hex~gonal system. If a stone of this family lacks transparency 
and is dull, we call it corundum : it is useful as a powder (emery) for cutting 
other stones. If of a rich blue colour it is called sapphire ; of white, white 
sapphire; red, ruby : purple, the oriental amethyst: of yellow, the oriental 
topaz; of green, the oriental emerald. 

Some of the sapphires are partly blue and partly white. The Sinhalese 
can, by heating these in a certain manner, distribute the colour evenll, or by 
greater beat can discharge the colour and. so pass them off as wb1te sap­
phires. The: spe;ific &ravity of such, however, is diminishe&. Many other 
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stonet, as the aircon, are treated in a similar manner. A &ood test for a 
sapphire is, that in a dark room or closet, with the light of a match or 
candle, it sh011ld appear equally rich in colour as in ordinary light. .Sapphires 
are lamellar in structure, al'ld so on being cut of a convex form, we have 
the appearance of a six-rayed s.tar. 

Spitze/, Another mineral abundant in Ceylon crystallizes in the cubic 
syst$m generally in octahedrons or rhombic dodecahedrons. In colour this 
mineral varies much; red, however, is very common, and it is sometimes 
sold as ruby. The specific gravity of spinel is about 3'51 while ruby is 4 
and garnet 3·8. 

Green spinel is occasionally met wtth at Ratnapura and in the Kandy district. 
Garnet, of various kinds, is found in Ceylon both in the metamorphic rock 

as well as in the· alluvium. This usually of a red colour, and crystallizes in 
the cubic system. 

Cinnamon stone (essonite) is a kind of garnet found largely at Matara. 
ZircQtl crystallizes in the tetragonal system, and is found of many colours. 

Several varieties are disregarded by the Sinhalese; others are used, notably the 
white zircon, otherwise known as the Malara diamond. Quartz is often cut and 
sold as Matara diamond. 

Chrysoberyl belongs to the rhombic system of crystals, and when cut ~,. 
cabochtm furnishes the true cat's-eye. · 

Tourmaline (S. Toramalli) crystallize in the hexagonal system, generally in 
the prisms with dissimilar endi. In colour it varies much; thus, we have black, 
green, brown, yellO\v, &c. 

The peridot of Ceylon is yellow tourmaline. The natural crystals shew a 
fine striation on their ion£ sides. 

Moonstone or adularia is a felspar with a pearly appearance. Quartz and 
selenite· are often sold under the same name. 

Rock crystal crystallizing in the same system as the sapphire, and is very 
abundant at Ratnapura, Balangoda and many other localities. 

SPECIMENS ExHIBITED, ILLUSTRATING THE P.t.PER ~EAIJ. 
1. Gneiss- -with large ftesh-coloured cr.ystal of felspar. Balangoda. 
2, Gneiss-with molybdenium from Petiagalla. 
3· Gneiss-with iron garnets. Kotagalla. 
4· Gneiss-with ordinary garnets. Madola. Sabaragamuwa. 
S· Gneiss-with quartz crystal, epidote, &c. Mahara. 
6. Epidote and black mica. ' Ythanside, Dimbula. 
7- Gneiss form under gem-pits. Ratnapura. 
8. Gneiss with epidote. Ramboda. 
9· Hornblende pebble. Madola. 

10. Graphic granite. Balangoda. 
Crude jasper. Balangoda. u. 

12. 
lJ. 
14· 
•S· 
16. 
1]. 
18. 
19· 
20. 

Gneiss-decomposed. Abbotsford, Dimbula. 
Gneiss-decomposed, with epidote, chlorite, &c. Balangoda. 
Quartz-with plumbago. Diatura, Kurunegala. 
Hornblende (crystalline). Matale Railway. 
Mica-pebble. Dimbula. . 
Mica-from cabook. Welikada, Colombo. 
Mica-much decompo:;ed. Ratnapura. 
Iron conglomerate. From ravines, Dimbub. 
Iron ore. Dimbnla. 

• 

21. 
lure of 

22. 

23· 
24· 

Decomposed gneiss from a slip on Matal·· Railway, shewing the na· 
" slickensides." 
Magnetite. Harmony estate, Pussellawa. 
Cabook. Colombo. 
Limonite (botryoidal). NegomLo. 
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25. Dolomite, with large crystal of mica. Nonpareil, Bilhuloya. 
26, Dolomite, with epidote, &c. Aluwihara. Matale. 
27, Dolomite, witb pyrites and other crystals. Kurunegala. 
:18. Dolomite, with prnets, epidote, mica. Wilson's Bungalow. 
29. Dolomite, with blue spinel iron, mica. Wariapola, Matale. 
JO· Dolomite, very compact. Wilson's Bungalow. 
31. Dolomite, with black weathered surface. Wattegoda, Dimbula. 
32. Dolomite, large yellow free crystals. Kurunegala. 

- 33· Dolomite, with curious weathered surface and containing mica, iron 
plumbago, quartz, &c. Balangoda. 

34· Dolomite, very impure, abounding in quartz and shewing a peculiar 
weathering. Great Western, Dimbula. 

35· Kaolin, red, impure. Maturata. 
36. Kaolin, white, very pure. Nuwara Eliya. 
37· Manpnese (black oxide). Ratnapura. 
38. Iron, pyrites. Mabara. 
39· Felspar, decomposing. N uwara Eliya .. 
40. Labradorite. Mahara Quarry. 
41. Rock crystal, smoky. Nuwara Eliya. 
42. Rock crystal, white pebble. Ratnapura. 
43• Sandstone with numerOus shells. Talpitiya. 
44· Sandstone with magnetic iron in bands. Pamunugama. 
4.5· Sandstone with iron evenly distributed. l'amunugama. 
46. Sandstone, nry dark. Pamunugama. 
47• Limestone from Jaffna (Cretaceous). 
48. Quartz (vein). Halangoda. 
49· Gneiss with silvery mica, green, blue, and red sapphire. Bad&dla. 
so. Talc, crystalline. Mahara Quarry. 
51. Gneiss with garnet. Top of Adam',; 1''-'ak. 
52. Calcareous Tufa. Bintenna. 
53· Clay from gem pits. 
54• Calcite. Matale. 
55· Felspar, crystal. Ythanside. 
56. Sapphire crystals. Ratnapura. 
57· Sapphire (star). 
58. Sapphire, white. 
59· Sapphire, yellow. 
6o. • Sapphire, parti·coloum:l. 
61, Corundum. 
6:z. Ruby. 
63. Amethyst, crystal. 
64. Amethyst, cut. 
65. Spinel. Ratnapura. 
66. Spinel. Wattegama. 
67. Zircon. 
68; Zircon (cut). !lfatara diamond. 
69. Cbrysoberyl. 
70. Cbrysoberyl (eat's eye;). 
71. Alexandrite. 
72. Garnets. 
73· Cinnamon stone. 
74· Cinnamon stone (cut). 
75· Tourmaline, crystal. 
76. Peridot of Ceylon. 
77· Moon•tonc. 
78. Moonston<', rut. 
19· Quartz crystah. 
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So. Actinolite. 
Sr. Iron pyrites. Gem-pits. 
82. Steatite. N uwara Eliya. 
83. Zircon (white). Ytbanslde, Dimbula. 
4 Gems. Pelawatta. 
85. Gem sand. 
86. Blatk cry.;tal. Deduru-oya, Kuruneeala. 

INDIAN GOLD MINING COMPANIES. 

Enterprise in con~~ection with the gold fields in the Wynaad ancl My101e 
districts of Southern India as now· acquired so considerable an extension, that 
the subjoined particulars, compiled and supplied by a correspondent of the 
Fi1ra11tiff, will be found interesting. A complete view is here given of the 
extent to which Hritish capital has become engaged in this direction. Th~t 
fipres are all carefully taken from authentic sources, and the most reoent 
statements emanating from the several companies, and, when in doubt, they 
~ave been verified by direct inquiries at the offices:-

INDIAN GOLD MINING COMPANIES . I.N THE WYNAAD DISTIUC'f or] 
MADil.\S, AI.L tN SHAilM OF £1 EACH. 

• Acreaee of 

Date Price in ------
of NAME. 'Capital. t!"h and -ai 1).0• 8 . 

c:~.:l .sll 
Issue. Shares. -~.a 

'l::ll.O ..<IQ. i~ ~~ =·~ 
~~.~~ .. ____ --

1879 
South Indian (a) ... 100,000~ so.oooJ uoo Dec. 5 ... ... 

7~500 uoo I aGO. 
188o 

Jan. 27 South-East Wynaad Estates (b) ... 100,000 6o,ooo 2536 736 2536 

Feb. 2 Indian Glenrock (c) ... ... ... fiOO:x so&ooo} 3150 3150 3150 

Indian Grange (d) 
40,00C 35,000 

April19 ... . .. ... 100,000 47·000 300 300 300 
April13 Balcarris (e) ... ... ... .. . 18o,ooo 100,000 ug8 1198 nC}S 
June 25 Devala Moyar (f) ... ... ... 200,000 132,000 :ao55 1029 2055 
Aug. 14 Devala Provident. ... ... . .. 75·000 Jo,ooo 120 120 120 
Aug. 21 Indian Mammoth ... ... ... tso,ooo 70,000 1500 ISOO ISOO 
Sept. 18 Wynaad Perseverance (g) ... ... So,ooo so,ooo 6oo IS 6oo 

(a) Hail just sold about 6oo acres (Attikunno Estate) for 46,oool. (and 
4.000/. ' for surface rights) to the Indian Trevelyan. Machinery is now on spot 
and in course of erection. · 

(b) Including Nccdierock Estate. Has option of extending mining rights• 
any time during the next four years. 

(c) Machinery on spot and in course of erection. 
(d) Withdrawn. 
(e) Withdrawn. 
(f) Since sold so acres to the Rhodes Reef Company for I:Jo,ooo/. 
(g) Same Board of Directors as South-F.ast Wynaad Company. Can have 

ilicreased acreage of mining 1ights any time before 1886. 
19 

; 
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Averaae of 
N A M E. Capital. Cash and .!! ~ ~ :§ :;1 ~ 

Shares. .8 8, "§ -61. 't:: -61. 
' Price in [~~ " 

~O~ol1f':l o~ . 

----1----·--·-------·-------~.:;,_:cn~ 
Oct. 15 Indian Phcenix... ... 150,000 85,000 8ool 8os 8oo 
Oct. 15 Wala Wynaad Indian 75,000 35,000 son. 330 339 
Nov. 4 Devala Central {h) ••. 120,000 7o,ooo 986~ 25 9 98 
Nov. u Rhodes Reef (i) ••.. 190,000 13o,ooo SOj so SO 
Nov. 18 South-East Wynaad ..• ... 100,000 . 65,000 6771 677 677 

1881 1 
Ju. 3 Needle.rock Estate {k) ... 125,000 85,000 250,, 250

1
.250 

100,000 l 
Jan. 3 Charambadi {Wynaad) District ... Issued i 32,000 2oo, 200 200 

Feb. 4 Indian Trevelyan (1) ... 
so,ooo ~ .9(i,ooo } I 

••. I 501000 & 930, 930 930 

Feb. 10 Tambracherry Eatate and Wynaad ... 16o,ooo 12o,ooo 61846ooo6ooo I 4·000 

Mar. 19 ·Carta Para 

Mar. 21 Dingly Dell Estates {m) 

so,ooo{ ~~fi~ I 300. 300 300 

iJOO,OOOJ 
... 

1
po":er 7o,ooo 6oo 415 415 
to IDC. 

Mar. 21 Simons' Reef (m) .... 120,000 

INDIAN GoLD MINING COMPANU.S IN THE KOLAR. DISTRICT (MYSORE 
TERRITORY}, MADRAS. ALL IN SIIAllES OF £1 EACH. · I Price in l'ull &a Date Capital. Cash " Mining 

of N A M E. : nnd ~ Ri~hts 

J~;~ M~ 
1
.3!.:-r::··-,: -::~ 

( ISO,OOOJ' 
Oct. 15 Cnlar 'l Issued I 40,000 320 do. 

Oct. 24 Ooregum 

I 75,0oo I 
; J J;g~O: l! 75·000 256 
; f to inc. ~ 1 

Nov. 8 Nundydroog ... 1 Ioo,ooo 1 5o,ooo 494 
Nov. 19 Mysore Reefs ... uo,ooo 1 75,000 320 

do. 

do. 
do. 
do. eDec. 28

1 

Gt. South. ~lysore ... 75,ooo 45,ooo 150 , 

1881 I 
Jan. 27 , Madras 135,ooo 85,000 320 <Ill. 
Mar. 24: Noth n :.regum --~·- - · _[_ I~C)·'!Co __ 75·0M J20 I_ do. -
-wfndiao GOldMi~nes. <;omp~ny l"' Glas~ow) to crus!' thi-; company's ore. 

Can ~ncrea~e acreage ol ~mmng ng~ls at option before 1SS6. 
(1) Same Hoard of D~tectors as Devala-Moyar. 
{k) Withdrawn Feb. 22. 
(I} llought about 6oo acres of the South Indian Company. 
(m) Not yet issued to the public. 
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NoTE.-Besides the. above companies; the following were registered in 1S8o :­
The Indian Goldfield Co-operative Assoc~ation, capital ·1,2oo,ooot., iu 1,?00 shares 
of 12ol. each, and 90,000 shares of 121.; Nilghery and South lnd1an Gold 
Mining Syndicate, capital, 7.5ool.; but I have not been able to obtain any 
further particulars of them. A Company called the Gold Company of Southern 
India is also very early in the field. Its prospectus stated that it started "uu-

. fettered with any contracts," but proposed· to use the Joo,ooo/. it asked for 
to find and purchase a suitable estate. In the &econd prospectus the company 
announced its intention of buying the Lakadio and Mat udell a estates for 45,0001. 
Shortly after this the company was ,·oluntarily wound up, and the _South-East 
Wynaad Gold 1\li!ling Company now ow~s these two proper~ies, !or whi~h. it 
paid 65,oool. Th1s· makes a total of thuty-two South lnd1an Gold Muung 
Companies registered in London since December 1st. 1879-say sixteen months. 

Taking out of the calculation all Companies which are known to ha,·c been 
withdrawn, or which have not yet been publicly offered, the figures come out 
thus :-Sixteen \Vynaad Mines: capital 1,89Q,ooo1., of which .the vendors take 
J,J21,5ool. (and half profits on Carta Para}, leaving a total working capital of 
768,5ool- The total acreage is 22,388 acres, so that the price paid to the 
vendors averag~s sol. 1s. per acre. Seve'! Mysore mines; capital 75o,oool. of 
which the vendors take 415,oool., leaving a total working capital of 335,oool. 
The total acreage is 21930 acres, so that the price paid to the vendors aver­
ages 141l. IZJ- 9'f. 

But the average price paid per acre is of course no guide to the value of 
a mine, althou~h many seem inclined to lay much stress upon it; and the only 
reason for settmg out the above calculation is to show why separate tabl,s 
have been made for the two districts in which the mines are located. People are 
too apt to look upon these districts as merely different parts of the same gold 
field, whereas they are 240 miles apart, and must be developed under different 
conditions. The relative price paid per acre in ·each gold field is cited to bring 
this difference home to allmterestcd.-Overlatui Mail. 

INDIAN- GOLD FIELDS. 
(From Mr. Brougk Smyt!t'.r Official Rcpo1t.) 

Features llj Ike cou11try i11 the soutken~ paris t>f the 1\'ambulul:oti and 
~fu11a1UJd .dms!wms.-The chief physical feature in that portion of Soutl!·East 
Wynaad, which has been examined, is the dividing range extending from 

· Hadiahbetta on the south-west to Marpanmadi North Peak on the north-east. 
This range separates the waterS of the Pandi river from those flowing to an 
affluent of the Noogoo river, and for a portion of its length forms the bound­
ary between the Nambulukod and Munanad Amshoms. 

The ridge from the edge of the Carcoor ghat to a rocky eminence near 
Needle Rock is covered with thick jungle. The lower slopes have been cleared 
and are now planted with coffee. . 

The culminating points of this -part of the ran~e are Hadiahbetta ·about 
4,000 feet, Needle Rock 4,6oo feet, . and Marpanmadt North Peak 4,650 feet.• 
'fhe lowest " saddle " in that part of the range ncar De,•ala is approximately 
300 feet below the general level of the summit. 

On the east and west side of the range there are lower ranges-the bound· 
aries of distinct small drainage areas-but they are net continuous, well-defined 
even ridges"; they consist of rounded hills ha••ing smooth contours :,.nd connected 
with each other by low saddles, thus reminding . one rather of those areas in 
which granitoid rocks prevail than of those in which, in other auriferous re· 
gions, the even symmetrical, almost rectangular, ranges of the -lower Silurian 
rocks offer so many facilities for sketching the country with accuracy and com­
~rehendi~ .r~J.:idly its systems of draina-'g~e;.."--:-:--~--· --------.. 

• The tigum here giveQ •re approsimatio~ only. 
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At the foot of the hills and at levels varying but slightly, there ar~ 
numerous swamps and Rats (usually intersected by sm1ll water-courses) which 
are in part cultivated by natives. 

The summits of the hills forming the subordinate ranges are from 100 feet 
to 40J feet and more above the level of these swampy Ra!$. The swamps are 
natural water-reservoirs, the water being stored in the strata overlying the 
bed-rock. They are generally well grassed but some are mere · bog., or, where 
well sheltered, densefy covered with screw-pines, or, where partially drained, 
supporting a thick growth of thorny plants and scrub. 

The streams having their sources m the hills after the burst of the south­
west monsoon and generally during the months of Juae, July, August, and 
September, are torrents rushing over rocky beds, which on reaching the low 
flat lands unite to fonn perennial streams. In October there are often heavy 
showers sufficient to swell the brooks; but in November, Decemb~r. January 
and February many of the sources are almost dried up, the waters of the main 
streams decrease in volume; and in March, April and May, the hot season, 
when dry harsh winds are not infrequent, and when the gras; in the earlier 
part of the season is on fire on the hills, the tributaries of all the rivers 
exhibit a marked difference of character. 

The smaller tributaries, the sources of the streams, have cut rather deep 
channels in the sides of the main range and the hills ! the .descent is rapid 
and the direction of each nearly straight; it is only when they uni.te and Row 
through the low level lands that they have a tortuous course. 

· The soils on the slopes are, where protected, moderately good and deep. 
In colour they are light reddish brown, brown, dark brown and nearly black, 
tbe latter having a fair proportion of decomposing vegetable matter. Else­
where they arc very thin resting on hard rock or on strong tenaciou> clays 
derived from the decomposition of the country rock in situ. These clays are 
but little affected by the heavy rains: the surface of them become~ glaz~d, and 
running water does not cut into them as it would do if. they were arenaceous. 
Where cuttings are made, the clays stand for a height of fifteen feet or more 
perpendicularly, and, in some parts, even for a vertical height of fifty feet, 
the rains st·arcely affecting the surfaces at all. 

Clays however that hue been moved, carried down by the rains, and 
re-deposited are, in compar:ison, rather easily disintegrated and washed away. 

Oa the lower parts of many of the steep slopes the soil and stones carried 
down during the monsoons form distinct but irregular layers and (though 
rarelv) strata somewhat resembling alluvial deposits. Heaps of gravel and 
parti~lly water-wom stones accumulate in the beds of the torrents, where 
there is a sudden change of level, caused by a hard bar of rock or a fall 
of rock, and the torrents, as their beds are deepened and the courses are 
changed, have these loosely-formeJ beds as walls on one side or other, rarely 
at the same spot on both. 

The numerous roads in the \Vynaad at various heights and in many cases 
nearly paralled to each other, whether made by the QQvernment for the pur­
poses of general traffic or by the planters for com·enient access to ''arious 
parts of tlieir estates are invariably well made, and the traces are good. They 
are sideling roads: the bank on one side of the hill is cut away and the 
excavated earth and rock are made to form a part of the road. 

They are necessarily, in a hilly country like that of the \Vynaad, con­
tour lines, and the maps which accompany this report shew in what directions 
they run; and, in the absence of a correct orographic map, give some hints 
as to the general features of the country. 

In cutting these roads very many fair sections of the rocks and some 
quartz ,-eins have been exposed: and the mineralogist and geologist find at 
numerous points as they travel along them much that instructs both as regards 
the charactet of the country rock, its mode of decomposition and its conserva· 
tion1 as well as the rather peculiar c:haracter of the 11 leadel'l1" 11 a trines," an<! 
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small veins which are, as it were, thrown off from the m lin reefs of quartz. 
R<IC.k.r-The gr01.nitoid schi,ts or gneissoid rocks of South-E:1st 'Wynaad are, 

it is probable, as will be shown hereafter, only completely metamorphosed 
sedimentary strata. The minerals observable are felspar quartz, hornblende, 
mica, talc, chlorite, pbolerite, and magnetic iron. The ordinary foliated rock 
is usually massive or composed of thi11. compact layers of quartz and felspar, 
or of quartz and hornblende. Magnetic iron takes the place of one or other of 
these constituents, or accompanies them in some places, and at and in the 
neighbourhood of 1\larpanpadi North Peak, magnetic iron is largely present in 
the rock, the decomposed surface stone exhibiting layers and reniform and 
nodular masses of sesquioxide of iron. Some specimens are composed almost 
entirely of quartz and magnetic iron, ancl in · others the iron occurs with 
quartz and felspar; and again there is a variety composed of translucent quartz, 
magnetic iron, and an asbestiform mineral resemblif!g iron amphibole. 

Bands also have been observed in which the proportion of iron pyrites 
in disseminated crystals is very large. 

Massive hornblende rock is found on the wuth-east, and garnetiferous 
foliated gneissoid rock is common towards the north. and east. 

In many places the country rock, besides being intersected by large per­
sistent reefs of quartz, is seamed and veined throughout with threads and 
strings of quartz; not in any way confonnable · to the lines of foliation; and 
where a section of the rock decomposed itl 1itu is laid bare, these threads 
and strings are clearly traceable through the red, reddish brown, and dark 
brown of the kaolin-like clays resulting from the decomposition of the stone. 
These veins vary from one-eighth of an inch or less to $ix inches or more 
in thickness, and they consist either of white opaque or blue opaline quartz, 
the latter not unlike that which forms thin layers in the foliated country rock. 

In more than one locality near Devala, the harder rocks consisting of 
dense quartzite or quartz . with magnetic iron and a little . felspar appear as 
large rhombohedral blocks or as symmetrical hexagonal or square prisms ; and 
the faces of the planes are not seldom covered with thin layers of rather 
dark blue opaline quartz. Many of the fonns are of ·singular interest, and 
a stranger might without examination suppose that some o{ the masses were 
of igneous origin. It is perhaps needless to say that the shape of these 
blocks is due to the direction of the several systems of divisional planes or 

jointsT. h od f d · · f h al · · f. • 'd k ' e m es o ecomposttton o t e sever var1ebes o gne1sso1 roc s 10 
the Wynaad give hints as to the degree of metamorphism to whic~ they have 
been subjected. For instance, where not intensely metamorphosed, they do 
not weather into spheroids nor exhibit concentric layers around a bard core 
of rock, such as one sees in tracts occupied by granitic, trappean, and the 

' older igneous rocks. Where, however, there is a greater development of the 
crystalline structure, as in some parts of the country west of Devl\la, tllis 
well-marked feature presents itself. · 

J<::ast cf Needle Rock and east of Harewood thin micaceous shales occur 
which remind one of the typical micaceous lower Silurian rocks; and the lines 
of lamination in the former might well seem to correspond with the cleavage 
planes of the latter. The strike of these thinly laminated micaceous shales 
east of Needle Rock is N. 55" W., being nearly at right angles to the general 
direction of the folia of the gneissoid rocks. It is perhaps correct to say that 
observation has shown that the most productiYe auriferous belts in the \Vynaad 
are those in which these micaceous and chloritic rock occur; and that as a 
rule where the hard dense massive quartzo-hornblendlc strata are found, and 
where the foliation is indistinct, the veins are either absent, or, where pre-
sent, consist of saccharoid quartz with large and small plates of mica. . 

The foliation of the rocks in that. part _ of South-East Wynaad already 
described preserves throughout a nearly uniform strike, namely, N. 54" E.-
8. 54" W, There are curves bow~er where tbe direction vari~ from N. 40• 
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E. to nearly east and west. The dip is southerly and south-easterly from 
6o" to vertical. 

O!Jly an extended examination of the country, such as would be made in 
the course of a minute geological survey, would enable the observer to offer 
suggestions as to the probab~e origin of these metamorphic and metamor· 
pbosed· rod!.s. It is apparent wherever they are well exposed that there is 
one system of planes very like strike-joins which, but for the direction of 
the dip, might be supposed to represent planes of original deposition. The 
direction of these in some degree accords with the general direction of the 
main quartz veins, and it might be surmised on a first ,-iew that the forma­
tipn of the latter was due t-. the same forces which operated in altering the 
strata they intersect; that in other words, the quartz in the vcins was segregated 
during the enormous period which elapsed from the time . of the first slight 
alteration of the original sedimentary rocks until they were metamorphosed as 
we see them now. · 

In the JJ/an.ual of tlte Gtolo{IJ' of l11d1a it is slated that " this Nilgiri 
strike i~ noted as distinctly that of the lamination and bedding of the gndss 
as well as of the foliation," and therefore it is the more diflicult to conjec· 
ture to what forces the direction of the quartz; veins is due, __ coinciding as it 
does, not with the foliation, but _rather with the system of joints abo\·e referred to. 

While the strike of the rocks over a large part of Australia is nearly 
meridional, the reefs also have generally a north and south direction. 

The stronger and more persistent veins as they appear at present may 
represent what were once lines of least resistance, and some speculations of a 
strictly geological character might follow this suggestion if this report were 
not confined to questions of ·a practical character. · 

Much valuable information is to be obtained respecting these rocks from 
the reports and map prepared by Mr. King. A sketch of a geological map 
of South·East Wynaad on the scale of four miles to one inch, published with 
the records of the Geological Survey of India (May J87S), and which I had 
not the opportunity of seein~ until after much of this report was written, 
shows alternating bands of fdspathic gneiss and chlorite gneiss running north­
e~terly an!! south-westerly, as well as a large area occupied by quartro· 
hornblendic gneiss (Nilgiris) and the smaller areas of granitoid gneiss at 
Y eddakilmullay and Munnaymulla. 

There is an absence of intrusive rocks in South-East Wynaad. There are 
no dykes or masses of porphyry, no basalts or recent volcanic rocks; and it is 
only at one -point, as far as is known, where greenstone occurs, namely, on the 
Hamsluck estate. The rock consists mainly of hornblende with a small proportion 
of felspar (oligoclase). 

~ear the spot where this rock is exposed there arc veins of granite, or perhaps, 
to speak more correctly, veins of quartz which art essentially gramtic. In 

.several places, mere particularly at Gudahir, Cheramblldi, Moopenaad, and Velliry­
mulla there are masses of quartz with large transparent plates of mica. The 
micacisation cf the quartz is observed most frequently (but not invariably) where 
the veins are very thick; and from tl\e observations which have been made up 
to the present time it might be inferred that gold, in such proportions as it is 
found in veins which are free from mica, is rarely r,rescnt in these micacised reefs. 

It is not yet certain that the " country rock '. is commonly less silicious in 
those places where the quartz ,-eins are numerous, but this peculiarity is to be 
noted m the neighbourhood of Devala. 

General clta,.atur of the mmfcrotts qttarlz vci11s.-The quartz wins of the 
. ""ynaad differ in some respects from those intersecting the almost unaltered lower 
Silurian rock of Australia, but they ar-c usually as thick, or thicker; and qui.le 
as persistent. The auriferous veins, those which have yielded well both on the 
large scale and by tests in the laboratory, are laminated and more or less pyritous, 
and those which up to tht: present time are regarded as less auriferous are com· 
pgsed Of 'llCcbaroid, Dften $DQW•Wbite Opa,IIC quartz witb traD&parent p!Uticlcs 
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or quartz lmp&eted, and ha\te generally an obeourely lfUWlar ap~mo,. 
indeed like ·quartzite than vein-quartz, and in many places, as already stated, 
they exhibit a tendency to become grantic, large plates of muscovite and apparently 
a hydrated mu!covite in smaller pfates, with here and there a little f elspar giving 
them a cbaracter which separates them at once from the well-known rich pyritous 
veins near Devala. Some of the massive quartz near Moopenaad and Vellirymulla 
micacised and in structure simulating granite, or partaking of the character of 
the country rock, might well be supposed to be bedded nod not vein-quartz and 
contemporaneous with the gneissoid rocks with which it is associated. There was 
no true quartzite seen in these places, but it may be conjectured that the induration 
and alterations of compositions and structure, which have resulted in the formation 
of the foliated g11eissoid rocks would not be without influence on purely ~ilicio111 
granular interbedded masses. · 

From the larger (true) veins "leaders" are thrown· off, most commonly to the 
westward. The leaders usually dip at a low angle, but in some places they 
are so large and of such a form as almost to give the character of "aacldle" 
reefs · to the masses of quartz. · . 

The ordinary "casing'' of the reefs is a talcose schist (easily separable into 
thin lamin~) with oxide ef iron and the minerals ordinarily therewith associated; 
and gold in small flat particles, visible to the eye, is not rare in ·the easing. 
The casing of many of the large auriferous reefs is quartzose and ferruginous, 
rudely laminated and with scales of ripidolite and talc scattered through the ma111. 

The average thickness of the true quartz veins is about five feet. Sosae &1e 
less than two feet in thickness, and others again exceed fourteen feet. The 
greater number, however, vary from four to seven feet •. The direction of t)le 
veins is usually N. 30" W.-S. 30• E., and some are aearly due north and south; 
and the dip, though nearly ahl'ays easterly, is irregular. On the summits ol 
the steep hills the veins are commonly almost flat or with a very slight dip 
to the eastward, but at a little depth from the surface the dip is, as might 
be expected very different. It is not seldom as much as 30", ,.a•, and 6o•, 

These su!lden variations may be due partly to the changes produced on the 
surface by the heavy rains which fall yearly. Much deCOIDposed and almost 
solid rock is moved in masses, and "the action of gravitation on substances 
loosened by weathering, or the 'weight of the hill' as it has been called, would 
account for the difference of dip as measured near the surface anu at some 
depth from the surface. . 

The direction or strike ·or the quartz; veins is, in a district like the Wynaad, 
broken up, as it is, into · rounded hills of varying height not easy to trace, 
unless regard be . had to the elevation of each point where an outcrop of quam 
is seen. At1 outcrop on a hill is thrown to the westward, and tbe &1!-me reef 
outcropping in a valley is necessarily eastward of the line which would apPell.r 
if the ground were of the mean level. . 

It is not yet possible to say what n11mber of separate veins of q\Uiltz there 
are in the area which bas been examined, but th.ere are at least. tw9 hundred 
outcrops-not necessarily distinct reefs. · 

From Moopenaad to Cherambadi; a distance of eleven miles and-a-half by 
the road, twenty-three outcrops were observed, many of them indicating reefs 
of great thickness; from Cherambadi to n.-ar Nadukani in a straight line south· 
carterly, twelve miles, there are at least eighteen separate veins; and east and 
south-easterly of Demln the reefs are from 5, st. '- 10, 16 and 23 chains apart. 

Between Moopenaad and Cherambadi the rocks are in placei arenaoc:ous. 
Dist,-ib11tion of Gold.-As will be seen from the detailed reports which follow, 

gold is almo>t universally distributed throughout tb~ soils and quartz veins- of 
the \Vynaad. It occurs also in the sands and soils both on the east, west, north, 
and south. 

In South-East Wynaad, on washing a few dish«!!: of the surface-soil anywhere, 
a few specks of very fine gold will be found; in the vicinity of the reefs 

o1gtzed by Coogle 



GOW IN lNJ)lA. 

rather heavy gold is olten got by aluicing; and iC a suitabie apot be stlected1 
the native miners will obtain, even by their method$, sufficient gofd to remunerate 
them Cor their labour. 

The character of the rocks. the nature of the climate, and the formation of 
the country have aU contributed to prevent the accumulation of drifts such u 
are found in California and Australia. There are here no Rnllies having in 
their beds shallow deposits with a well-defined auriferou~ stratum, no "deep 
k(ll/s," covered and protected by layers_ of volcanic rock; there are only, as 
a rule, ill the district now under COIISideration "surfacing" and "quartz-mining." 

On the Seeputtee river there is an accumulation of well-rounded boulders 
of quartz and gneissoid rock imbedded in hard clay and sandy soil which may 
be regarded almost as a " cement." It is no more than the old bed of the 
river, which owing to · the "cutting back'' action of the water has lowered its 
level and left this drift on its banks. It is probable that, as in other ~imilar 
cases, the "cement" will be found in patches on both sides of the river, in 
places which were formerly bends of the old stream. The bedrock on which 
the gravel, clay, and boulders lie is at no great height above the level of the 
existing water.course; and the part of the drift which bas been worked is about 
thirty feet in thickness. 
. ·This drift and those which are to be found in the beds althe swamps may 
be said to represent the alluvial deposits of the Wynaad. Some of these are 
probably rich in gold, but it is only under favourable conditions that they could 
n:muaerate the miner. 

It would be extremely difficult and costlf, and in many cases aliDOit 
impracticable, to drain the swamps by artilicia channels, and the expense of 
pumping the water from a shaft would be very great. Still, if the lowe6t stratum 
ihould prove to be highly auriferous, it might be found remunerative to resort 
even to pumping, care being taken to carry off the surface water from the 
swamps by constructing races. 

Below the Wynaad plateau and bordering on the tertiaries there are in the 
beds of the streams rather deep deposits of drift. At Karambaut the water-worn 
gravels and rounded blocks of country rock and quartz are of considera_ble 
thickness. 

-Below Eddacurra the bed rock is covered with quite recent deposits and 
tertiary strata (laterite). It is not known whether the stratum immediately over­
lying the bed-rock is generally auriferous; but WQ~rever the latter is intersected 
by quartz veins, more or less gold will be found in the disintegrated rqcks. 

MiP1i11g jOY gold ;, Mala/Jar ;, fort~~er times.-From the appearance of the 
mines and the soils on the slopes of the hills, it is almost certain, as stated 
elsewhere, that gold was worked in Malabar at a very early period. . This, 
h&wever, is only conjecture. The industry has no history. The wealth of 
the native .rulers in former times, the buildings erected by them, and the·,re­
cords relatin~ to their wars all point out, however, to the conclusion that gold 
was derived m large quantities either from the Peninsula or perhaps from some 
neighbouring country. 

GTOH1ffi~s/r~iat.g.-ln getting gold by "ground-sluicing" the Kommbars dis­
play much ingeauity. One old miner usually directs the operations. Having 
fixed on a spot where he thinks there is a probability of finding gold he 
" prospects " the area, using the flturriya for washing the earth. 

On a site being chosen, if it is not actually in the bed of a stream, a 
supply of water is directed to the spot by a race, and work is commenced. 
The men excavate the earth with their mamoties, the water all the while 
!owing over the space in which they are working. One man stands behind 
the other at such a distance as to permit of 'his using his mamoty, and in a 
short time three or four men are labouring knee-deep in water: the large 
st•nes are put aside, so that finally a wall is formed. The men are usually 
careful in washing the stones, and they exhibit uo little skill in turning every 
slight advantage to account. The soil is stripped to the bed rock, every crevice 
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is scraped with the mamoties, and at length the resulting heavy material having 
been concentrated by being raked up against the stream, the old miner steps 
into the channel with his murriya in his band and fills it with the sand, &c., 
piling the stuff as high as he can on the dish. A little pool meanwhile having 
been made he places the wooden vessel with its weight of sand in that and 
"puddles" the sand, always scrupulously washing and examining the small 
stones before he throws them away. By tilting the dish and adroitly moving 
the stuff with one hand as the water ftows over it he finally obtains a black, 
heavy, iron sand, and on this being sufficiently concentrated, the. vessel is filled 
with water, a swiaging motion is given to it so as to throw the gold into or 
a little above the hollow in the centre, and then again tilting the tnurriya, 
he takes water in one hand and allows it to fall through his fingers on to 
the sand in the lower part of the dish, and thus in a little time clears the 
dish of the refuse, and at length is able to show the gold almost completely 
separated from the black sand. . 

The washing is continued dish after dish until all the material coneen· 
trated in the sluice has been treated. The Korumbar's skill in manipulation 
is very great and he is also patient and painstaking. 

Wilen the gold is got together it is put into a leaf, and any black saud 
in it is washed off. . 

The operation of washing a dish of stuff usually occupies half-an·hour or more. 
The murriya is made of hard, heavy wood. It is from eighteen to twenty• 

two inches in length, sixteen inches in breadth, and from two to three inches 
or more in depth. There is a projecting pin at one end and a knob . at the 
other. It becomes smooth and black by use and shows the smallest particle of 
gold quite clearly. 

In many parts of the Wynaad District the remains o( the walls built by 
tlte miners when ground-sluicing, the lines of their races now almost obliterated, 
and heaps of rubble extending in some places over many acres, are to be 
seen; and in the jungles on cutting into the earth on a hill side, one finds 
that soil has been disturbed. Indeed the evidences of the patient labor of the 
native miners are so numerous and are found in so many localities that one 
pauses to consideP the length of time which must have elapsed since gold. 
washing first became an established industry in this part of India. The soil 
and rubble made to yield its gold in times long past is now again conso· 
lidated, covered with herbage, and supporting large jungle trees. 

Wa.sking wilk llu pa11tty.-The boa usei by the natives for washing auri· 
ferous earth more resembles a puddling through than a sluice. The ptJ11tly is 
a trough made of wood. It is from six to seven feet in length and one foot 
or more in breadth. On discovering a spot where there was a sufficient quantity 
of auriferous earth these !xlxes were employed; and it would seem from the 
report of a Committee appointed, under date r4th December 1832,. to examine 
the gold mines in the Zilla of Malabar, that when they visited the mines 
near Mambat (Beypore river) there were ftfty or sixty MoplJI.hS at work. 

The Committee state that the paldtie.r were placed over a runnint stream ; 
or water was conveyed to them in races. The boxes were placed in a sloping 
position. At the lower end small pieces of bamboo were laid across which 
acted a "riffles." Two men, the Committee state, were required to work one 
palllty. One day they collected the earth and the next day they washed it. 
The earth was carried to the paldty in the murriya, and the men stirred the 
earth with their hands, removing the stones, &c., until only heavy sand re· 
mained. This residuum was washed in the ordinary way in the t1111rri;•a, and 
quicksilver was used to collect the gold, the amalgam being afterwards wrap­
ped in a rag and placed between two pieces of burning charcoal until the 
heat volatilised the mercury and left the gold clean. 

Tbe paldlies were used during the wet seuoa. on tho hi&her 'l&Qdl1 · ancl 
iD the dry aeaaon Ua tho bedl of \ht ltre&ml, 

IQ 
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Wi>rki11g 'Veitu.-Throughout South-East Wynaad and at several places i11 
the low country of Malabar the 9uartz veins have been worked by the natives. 
The appearance cf the workings mdicate the following methods of getting out 
stone:-

(1) Quarrying on the outcrop of the veins (surface workings). 
( 2) Vertical shafts. 
(3) Adits. 
(4) Vertical shafts with adit!l therefrom. 
(S) Shafts on the underlie. 

Quarrying on the outcrop of the veins was undoubtedly followed in the 
first instance. Gold was seen in the stone, and blocks were broken in order 
to procure fragments with gold visible. It is belived that no stone was 
crushed which did not show gold, 

Subsequently vertical shafts were sunk, but by what tribe is not known. 
Many of them are well formed, always round, and as deep as seventy feet 
or more. Some are in solid quartz, others in country rock intersected by 
"leaders" and thin veins of quartz. How the miners could possibly have 
sunk such shafts in hard dense quartz with the tools they had is hard to guess. 
They are plumb and the sides are quite sinooth. It is not uncommon to find 
a number of shafts very c1ose together, not more than a few feet apart. 
The adits in most cases were evidently constructed long subsequent to the 
sinking of the vertical shafts; where the latter are found on the summit of 
a hill, they are undercut by adits ; and in some places care has been taken 
to block up the shafts so as to prevent stones and earth falling in on the miners 
below. It is unreasonable to suppose that several vertical shafts would have 
been sunk close together after the adit was driven. They couhl not have served 
any useful yurpose, And the miners who constructed the adits did not generally 
sink vertica shafts in following the reefs downwards from their ad its; they 
sunk shafts on the underlie or foot-wall, and these are to be seen in various 
places. . 

Towards the north-west another system was employed. In mining on 
the steep slope of a hill a vertical shaft was sunk to the depth of six or 
eight feet so as to cut the reef, and an adit was driven therefrom. With 
what object this method was adopted is not known ; but it may be supposed 
that in some situations difficulties were found in protecting an open cutting 
from the rains. A cutting necessary to get a "face" in the solid rock would 
present surfaces which would be to some extent affected . by tbe r:tins; · 
whereas by sinking a shaft (at all times easily protected) the miners were 
able to penetrate the bill with safety, though the additional labor involved 
in getting out stone would be great. There are, as already stated, not a few 
shafts sunk on the underlie in several localities near Devala. The reefs were 
mined in this manner, it is almost certain, by the same class of miners as 
made the adits. 

It was not unusual for them to penetrate to the depth of sixty or seventy 
feet, but where the reefs were flat or bad a low dip, these underlie shafts 
were only inclined adits, rising where they worked at tbe casing of the hanging 
wall and falling again as they followed the foot-wall. 

In what manner soever the auriferous quartz was procured the after-treatment 
was in all cases nearly the same. The quartz broken into small pieces· was 
given to the women to grind. Each womaR was provided with a muller or 
band-stone, and fragments of quartz were either ground on a suitable piece of 
stone ;, situ or on a large fiat stune procured fot the purpose. The pounded 
stone was subsequently washed in the murriya and the gold got by amalgama· 
lion with mercury. 

The auriferous stone was sometimes roasted. Whether merely to effect its 
disintegration more· easily and rapidly, or whether from a knowledge that the 
pyrites in it were auriferous, has not been quite aatisfactorily ascertained. 

It ia probable, however, that 10me of the miners knew that the pyrite• 
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conblined gold though it was not vialble to the eyt, and th•t by roastin1 
the minera:l they would get it. In one locality it was usual for the miners 
to procure blocks of pyrites, divide them, and take the pieces to their homes 
for treatment. 

In breaking up blocks of quartz too on the outcrops of the reefs, it is 
said that they used fire, In one place, according to information given to me, 
the trees of the junele were felled, the timber piled in heaps on the quartz 
and there burnt, and on the outcrop of one reef an excavation in the solid 
rock was found which appeared to have been constructed for and used as 
a kiln. • 

Where the quartz miners have labored there are to be seen usually large 
heaps of broken quartz, the pieces rejected because they did not show gold.; 
and on the out crops of the reefs are found the smooth hollows in the rocks 
worn by long hand-grinding, while in the jungles, the fiat stones and muliers, 
covered with moss, are occasionally met wtth. 

It may be intereating to remark that these fiat stones and muliers are 
very similar in form to those used by the Australian natives for grinding 
seeds, &c. 

The miners who worked in the adits seem to have bad more knowledge 
of mining and of the modes of occurrence of gold than those who formerly got 
out quartz by sinking vertical shafts. The fonner followed the run of gold 
wherever they were able to do so, sometimes taking out the foot-wall and 
"casin&" and someti,mes the banging wall. 

The Korumbars, skilful as they are, have no knowledge of the manner 
in which the gold has been distributed. They are acquainted with the " run " 
of the reefs and show great intelligence in selecting spots likely to licld gold, 
but they do not believe that the gold in the" soils has been derive from the 
disinte~tion of the reefs. They say that it is found in some places in the 
reefs, 10 other places in the soils, but that its occurrence in the latter is in no 
manner connected with the Conner. 

M(l(llinety fw trtatit~K ourift1'11UI ~uorls, &c.-The machinery and appliances 
for crushing auriferous quartz and saving gold are simple in themselves and 
easily managed when the principles on which they are designed are under­
stood. Neither that portion of the work of reduction which is Jl'lrely mechanical, 
. bringing the mineral into such a state as to admit of metallurgical treatment, 
nor the metallurgical treatment itself is of such a character as to call for more 
than the knowledge which is to be gained in any large quartz-crushing estab· 
lishment. A competent superintendent may not be an engineer nor a chemist, 

. but he should have a sufficient acquaintance with mechanics and mechanical 
processeS, and he should be familiar at least with the chemistry of the metals 
and minerals with which be has to deal. 

The machine for crnsbing quartz consists of a series of stamp-heads ar· 
ranged in batteries of four or five. To each stampohead is attached a lifter 
with a circular disc. A horizontal shaft, provided with wipers (so placed as to 
catch the discs) when put in motion causes the stamp-heads to act as so many 
pestles. The wipers are arranged in such a manner as to make the stamp-beads 
m each battery fall successively, but the order in which they fall is not the 

.same in all mills; and each stamp-head rotates, making part of a revolution 
each time that the wiper catche'l the . disc. 

The stamp-bead moves in an iron box or coffer having spaces covered with 
petforated plates for the passage of the crushed quartz. The bottom qf the 
coffer is packed with broken quartz to the depth of three inches, and on the 
broken stone lies the false bed of wrought iron. 

In the best mills the stamp-bead with its shank or lifter weighs from 6 
cwt. to 8 cwt., in some the weight is as low as 2 cwt., and in otl:iers as hii:h 
.as 9 cwt. 'fhe height the bead falls varies from 6 inches to IS inches, and 
.in the number of blows per minute there is a wide range; in one mill the 
number may be ao more than 4S• and ·in other 85. 
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CoiUlected with tbe mill there ought to be olle ()f mort machine. lot 
breaking the blocks of quam into smalf pieces. When the quartz is brought 
to the mill, the smaller pieces are picked out and sent direct to the stamp· 
ers, and the blocks to the stone-breaken. A stone-breaking machine will 
break about eight tons of quam per diem. As the price of labour is very 
low in India, it might be practicable to have all the stone broken by band, 
but the saving effected (:if any) by employing manual labour would be very 
small. . . 

A self-feeding aparatus is almost indispensable. It not only uves labour, 
but also ensures regularity in feeding. 

·The water trough is usually placed under the self-feeding hopper. 
In front of the cotTers are three or more troughs containing quicksilver, 

and below these are the tables. The tables should be evenly and securely 
fixed and in such a manner as to admit of the inclination l;leing altered if 
necessary. They should be at least twenty feet in length. The strakes (sub· 
divisions of the table forn1ed by fastening narrow strips of wood to the floor) 
should be about fourteen inches in breadth. In all well-planned mills there 
are breaks in the tables, generally at intervals of three feet, the upper edge 
of the lower strakc being about two inches below the slightly overlapping 
edge of the one above. . T.he tables should be made quite smooth, and the 
utmost nicety is required in setting them, so that the inclination may be the 
same throughout, and any line at right angles to the strakes absolutely horizontal. 
The same care should be employed in putting on the blanket!; they shouhl lie 
ftat and cling to the boards. 

Closely-woven green baize is perhaps the best material for blanketing. 
At the extreme end of the tables there is another trougll containing quick· 

silver, and finally a waste trougla through which the sand, pyrites, lime, &:c., 
pass to settling boxes. 

The boxes are cleaned out from time to time during the working day, often 
at intervals of ·a few hours. 

The separation of the pyrites from the sand &c., constituting the tailings is 
now generally effected by some form of huddle. 

llorlase's huddle with Munday's patent scrapers is believed by many to 
be the best. It consists of a circular wooden trough or ·basin from eighteen 
to twenty-four feet in diameter. It is about one foot six inches in depth. 
The tailings consisting of crushed quartz pyrites, &c., are made to pass along 
a sluice and fall into a box whence they are conveyed by ·pipes to the sides 
of the trough. The· greater specific gravity of the pyrites causes the mineral 
to separate from the quartz sand and to remain on the fioor of the huddle, 
while the latter being carried down the _table passes a,way through a discharge 
pipe. In order to prevent the loss of the valuable material, two or three rims 
or stops are fixed on the Boor of the basin. The pyrites are raked by knives, 
which, as well as the pipes conveying the material to the trough, are made to 
revolve round the central shaft. A machine making seven or eight revolutions 
per minute is recom'llended: The knives are raised or lowered by means of 
screws•. 

The concave buddle has bad the attention of mechanical engineers for some 
years, and senral improvements have been adopted from time to time. Other 
ore-dressers have also undergone modifications with a view to fit them for the 
use of the gold miner, and some forms of percussion tables have given good results. 

The pyrites, however excellent the system of concentration may be, are n~ver 
entirely free from a certain proportion of quartz sand; but this is not to any 
serious extent objectionable when the material comes to be roasted in the furnace. 
Numerous forms of furnace have been devised for roasting pyrites; one kind 

• A deacription and a plan and seoaon of Borlue's buddle are given in the 
Re~t of tha Board appointed to inveetiaate $he meihod• of treating pyrite. in 
Victoria. And de~~cript10na of other form• of buddlee are contaiDed in the " Gold 
Fields and mineral Districts of Victoria." 
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alter uother hu been tried, ud it hu been found ill this as in all other 
•r::liances for treating auriferous pyrites and auriferous quart&, that the simplest 
p an is invariably the moat efficacious. An inclined reverberatory furnace on 
the following plan is highly approved of in Australia :-It consiats of a fire-box 
from which the heat and products of combustion pass over a hearth into con­
densing chambers. The charge is supplied through a hopper and gradually drawn 
down over the hesrtb by rakes until it reaches a channel near the fire-box, 
whence it is drawn into a pit at the side of the furnace. Four or five small 
doors are provided into which the rakes are inserted.· As the charge is drawn 
downwards to the bottom of the hearth it becomes gradually heated more and 
more, and to such a degree as to decompose the sulphides. The roof of the 
furnace over the hearth should be arched.• In a well-constructed reverberatory 
(oxidating) furnace all the sulphides thrown into the bed are completely decomposed 
in a short time. 

A dull red heat is maintaiaed throughout, and until the sand is actually 
raked out into the pit, there is a continuous stream of heated air playing upon 
the pyritous minerals. . 

Mdlwds of lt.tl;,,g aNrijtroll.t parl• and auriftrtn~s jyrilts.-only by a careful 
che!Dical analysis ~n the proportion. of gold in any give'! quantity of quartz, 
pyntes, or other mmeral be ascertamed; but for· all practical purposes, assays 
by amalgamation are sufficient. The methods pursued in treating quartz taken 
from the reefs ia the Wynaad have been as follows:-

When a reef was tested in sections, the stone from each section was taken 
out in far larger quantities than were required for testing; each heap of quartz 
was broken ip.to ~mall pieces, and the whole was well mixed, and from the heap 
so mixed the portion to be treated was taken. The stone was broken still smaller 
and weighed, and it was then ground very fine on a suitable stone, another stone 
being used as a muller. The finely pulverised stone was put into a clean iron 
pan and roasted until fumes were no longer given off until it was certain that 
It was in a fit state for amalgamation. If after roasting the pulverised material 
seemed to require it, it was again ground on the stone. The heat at all times 
was so regulated as to prevent the possibility of "glazing." 

The roasted stone was put into an enamelled dish, and a proper proportion 
of quicksilver was added. 

The whole was then thoroughly rubbed by hand, at 6nt dry; subsequently 
a little cold or hot water was poured in until a paste wa.s formed; more water 
wap added, the stuff being thoroughly rubbed all the time, and finally the amalgam 
or (if there was no gold) the quicksilver was washed off, the utmost care being 
taken to prevent the loss of any quicksil\'er. The water and sludge from the 
enamelled dish were poured into other vessels and these were most carefully 
examined subsequently,· and if there was doubt,-and sometimes when there wa 
nc> doubt as to the results, the ~ludge-sand, &c., in. these were treated again,­
the amalgam or quicksilver was IJlOSt often plac:~ under the flame of the 
blowpipe, but at other times nitric acid was used and the gold (if any and of 
sufficient q uanlity) was weighed. 

The results were calculated in the ordinary way, 
It hap.,pened occasionally that the roasting was not sufficiently protracted, or 

that all the materi.J, subjected to the roasting was not ground as fine as it ought 
to have been, and then it became necessary to subject it to further roasting, 
or to nse acids to decompose the sulphides. In all cases the utmost care was 
taken to preserve the conditions necessary for effective amalgamation. 

The quartz coUected ia nrious localities was treated in the same manner 
as that taken from sections of the reefs. 

In order the better to illustrate the value of this system of testing quartz, 
I took a.. quantity of sludge and sand from which the gold bad been extracted, 
and which had been saved in pans, and into t'!!_s_ !_pu~_ !!al! _.a_ g!!in of . v_ery 

* Report of $he Board appointed to investigate the meY!od1 of treating 
pyritea, 1874. . 
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fine gold. The fOld wu well mixed with the sludgt, i:c.,-qnicbUver \HI 
then added, and tle operation of amalgamating performed in the ordinary manner. 
The amalgam was treated also in· the ordinary manner, and the gold recov!red 
weighed •4786 grains nearly, showing that the loss was 4'28 per cent. The 
loss may be partly accounted for by the mere handling of· the fine gold in· a 
very damp atmosphere, ;. e., weighing it, transferring it to the dish of sludge, 
&c., and re-weighing it. This system howt!ver is, when very carefully managed, 
so certain, that if the actual assay produce of a parcel of quartz was at the 
rate of one ounce per ton, the gold got by amalgamation would weigh 19 dwu. 
3'5 grains. It will be observed that the result in every case must necessarily 
be slightly in defect, never in excess. Messrs. 1ohnson aDd Matthey, the well· 
known Analytical Chemisu, in a report to the·Dlfectors of the Port Phillip and 
Colonial Gold Mining Company, make the following statement :-

"We finally had recourse to amalgamation, and were surprised at the ready 
resulU so obtained(baving been led to suppose that the mineral-pyrites-was 
unworkable under that process) • • • • 1 • The results recorded by the Analysts 
are highly interesting :- . 

oz. 
11'425 The pyrites (raw) gave by • assay' .•• 

Obtained by amalgamation 00. oo. 

" The pyrites exposed to the decomposing inftuence of the 
J S to 20 days being laid out in a thin layer and occasionally 

10'400 
atmosphere from 
stirred:- . 

Assay ... -
Obtained by amalgamation 00 . 

"The pyrites calcined in an ordinary calcining 
low temperature :-

furnace 

oz. 
11'425 
~o·8so 

slowly and 

oz. 
Assay 11'1400 

at a 

Obtained by amalgamation• ... 11'275" 
The loss by the amalgamating process was in the first experiment 8·97 per 

cent, in the second 5'04 per cent, and in the third 1 'I per cent. 

'MINERALS OF THE SAN FRANCISCO VALLEY, BRAZIL. 
(From the Suutk Ammi:a11 J11Umal, May 12th, 1881.) 

The following is takea from the report of Col. W. Roberts:­
GoLD. 

Almost all the basin, from Piranhas to the heads of the river, ia known 
.to be aurifero11s, and perhaps n~ regi<;~n of the w6rld .bas undergone so many 
trials as those parts of the basm wh1ch belong to Mmas Geraes and Goyaz, 
vherein a great extent o{ the surface has tieen literally turned over in quest 
of the precious metal. 

To judge by the appearance of the country, and the bad succeu of many 
recent attempts, the gold of the region is exhausted. But witllout being able to 
form an authoritative opiDion, my study of the matter having been too limited, 
I am far from supposia( such to be the case. At least the ill-success of many 
promising undertakings should not be taken as proofs, inasinuch as many causes 
co-operated therein and they should be attributed largely to the difficulties of 
communication, to ignorant and extravagant administration, and to the ruinous 
speculations which haye induced abiUidonment of the undertakings before the 
mines bad been properly tested. 

Gold appears in many modes in almost all kinds of rocks in the region, 
but for minin&" it is enough to treat of four of the modes, namely: pyritous 
veins, quartzite ones, beds of ferruginous quartzite known as itabirite, aDd super· 
fici41 gravels and sands. 

The known and worked veins of pyrites are. those of Morro Velho, Cuyaba 
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anti Santa ~ra. in Minas Geraes. At times they haw a great width (ao 
metres at Cuyaba), and, though not utn:mely rich. are 'lf!ry steady iD. valu~. 
Their gold is cxc~ngly fine and of difficult separation, requiring careful 
tn:atment and costly redaction. 

The average valoe of th~ Morro Velho mineral is only about ~ight oitavas 
to the ton, but, bring judiciously administered, this mine has ~n rendered, not 
only the best in Brazil, but one of the best in the world. 

As yet th~ pyritous veins ban proved to be the best when, as at the three 
places mentioned above, there is good management, and great quantities of ore 

• have been extracted from them and mated. Their secret is economical work 
on a large scale, and, donbtles!, there are many places where similar mines 
could be opened. 

The veins of auriferous quartzite are more num~rous but are smaller than 
those of pyrites. Many were worked in early times, and I belie\-e there are 
some now in work. 

The veins hitherto opened are of very • variable thickness and inconsistant 
richness. Some places have ~n found extraordinarily rich, but they were soon 
exhausted, and none of the mines have been steadily prosperout. 

The same can be said of the mines in the itabarite beds. in which the 
gold is usually distributed along "certain lines. Th~ famous mines of Congo, 
Secco, and Machine are instances of almost fabulous richness in certain parts of 
these beds, and of the inconsistant character of th~ aurif eroiiS lines. 

Besides the irregular distribution of the gold there are other difliculth!s to 
overcome in such mines. The rock is so porous that they are frequently liable 
to inundation, and so loose and friable that even with the most solid timbering 
it is difficult and costly to keep the galleries open. It would be worth while 
to try working these beds with a jet of water, as in Califoruia, u I am con· 
\>inced by the experiments I have ·seen, that the material could be rapidly and 
cheaply excavated by that system. The only embarrassment is that the great 
specific gravity of the ferruginous sand would render the separation of the gold 
difficult by the common processes, but, probably, means of getting over this 
difficulty could be invented. Should the application be successful, new hori10n1 
would open to mining. 

The superficial deposits are those which have been most extensively worked. 
They ·lie in great abundance in the valleys and extend alonJ, both sides on the 
hills. Great sheets of gravel, covered with more or less 1011, show themselves 
likewise on the hills and mountains at a distance from the streams, and appear 
due to denudation and not to surface \Vaters. No valleys of ancient rivers like 
those that characterise California have been recognized, and there are no proofs 
of the action of the causes which produce such deposits by change of the old 
system of drainage. 

Using the old system of dish and canoe, it may be said that in ~eneral 
these deposits are e:dlausted, and they have all been abandoned. Still, 1t is a 
problem to decide whether they could be worked profitably with modern methods. 
The old miners, though they employed a slqw and tedious process, had the 
advantage of disposing of exceedingly cheap labour, and it has to be proved 
that modern miners could remove and wash a given quantity of gravel as cheaply. 

It is a mistake to suppose that the ancient miners did not understand and 
use the action of running water in their mining. The hills of Minns Geraes 
are grooved with old ditches, often leagues in length, and therefore comparable 
with modern hydraulic works. What they did not under..tand was the great 
advantage of the hydraulic system-that of bringing the water under prtuure. 

The region presents freat facilities for the employment of this modern system 
of mining, and it is probable that there are places where it could be applied profit. 
ably, for it is another mistake to suppose that there arc not remunerative 
places to be discovered and worked, and that all those worked and abandoned 
were exhausted or judged so by the winers, History here shows that mining 
alwa)" dragged on a p~arious ~xisten<:e1 because of tile foolilb repressive 
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laws of the Portuguese Go\'ernment, and, indubitably, frequent abandonment 
took place of promising places whose working wai not renewed when the re-
strictions were taken off. . 

The p055ibility of discovering new Tirgin deposits has been shown by . the . 
recent discovery of a rich diamantine deposit at the ]equitahy. No region 
was so prospected as was-that lying west of Diamantina by the "garimpeiros," 
or " diamond poachers," who, driven like wild beasts from the diamond 
demarcation, spread all over that region, trying the ground everywhere in 
search of gold and diamonds, yet up to t874 the richness of the ]equitahy_ 
was unknown. . 

The foregoing observations apply especially to Minas Geraes, with which 
I am best acquainted, but there is no doubt they are as applicable to Goyaz 
and Bahia. Traditions of immense riches are common in both provinces, and, 
allowing for exaggerations, there is certainly ·much to be explored. The valley 
of the Rio Verde, in the coma1ca of Chique-Chique, Bahia, is one of the 
most famous in the traditions. With facilities of communication, a good 
mining law, an active and enterprising population, and, finally application of 
the most improved systems of mining, the auriferous deposits of all kinds 
existing in the basin of the San Francisco may yet again vindicate their ptimitive 
fame. The Ouro Preto Mining School should, if properly supported, contribute 
greatly to such result. 

CEYLON Gt;Ms.-With reference to your paragraph under the beading 
" Propable Increased Demand for Ceylon Gems," which appeared in your paper 
of the 4th instant, you will _probably be surprised to learn, that there has been 
an utter- absence of demand in the London market for Ceylon precious stones 
for some considerable time, owing to the continued large recl'ipts of blue sap­
phires from Burmah. A parcel of blue sapphires and cat's-eyes, which has 
been in the bands of a first-class London house for some time, and which bad 
been valued at over £1 ,ooo eighteen months ago, has now been, owing to the 
stupid policy of. holding, re valued at only £250! I and it is most .difficult to 
get a bid even at this figure.-Oor. "Ceywt~ Olmroer," June 1oth, 1881, 

OF THE PEARL FISHERY ON THE COASTS OF CEYLON. 
(From Ribeyro's Oeylott by George Lee.) 

Having now related all that we know of the natural riches of the land 
of ceylon, we shall describe those which ' its sea produces. The pearls which 
are procured_ from the coasts of the island, and more especially from Aripo, 
are of the b1ghest value. M few persons know bow that fishery is conducted 
we shall here relate what we know of it. ' 

At the beginn~ng of Ma:rch there assemble on that coast 4 or s,ooo boats 
~ot together and pa1d by Mocmsh or Heathen merchants and by some Christians. 
fhese merchants have many partnerships among themselves, and they first 
make up a fund to arm four, five or six boats, more or less, according as 
the entire adventure is ~reater or smaller. Each. of these boats has generally 
from ten to twelve sailors, one master, and ei~ht or nine divers. All the 
boats go out together, and seek when the fishery IS likely to be most profit· 
able ; and they anchor at the spots where the sea is only five six or at 
most seven fathoms_ deep. .Then they s~nd off three boats to a league distant 
ro1111d-abo.ut, each m a different d1rechon; each of these boats brings back 
a thousand oysters. These are opened in presence of the merchants and the 
pearls found in them are exami~ed by the whole pa~ty and their value 'estimated, 
as the pearls are much finer m some years than m others, and accordingly as 
the mercha:nts ~nd the pearls to be large, clear, round an~ of good water, 
they bargam With the kmg for the fishery of that year. When the bargain is 
lilade, the: kiDe usually &ivea theru foiU' veuel, of war to defend the!il froru 
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the Malaba~ and other pirates. • Then each merchaat goes t() the sea-side and 
constructs a sort of enclosure with stake and thorns, only leaving a narrow 
passage for the boats to enter and go out again, which come there to discharge 
the oysters they have fished up. 

On the 11th of March; at four in the morning, the ofiicer in command 
of the four vessels of war fires a gun as a si~al, and immediately all the 
boats put off to sea, steering for the place wh1ch they ha\'e selected to fish 
at and casting anchor there. F..ach of these boats has on board stones of the 
weight of sixty pounds each, fastened with strong ropes, of which one end 
is attached to the boat. The diver places his foot on one of the stones, and 
passes another rope round his body, to which is tied a basket or a small 
woven bag like a net; this second rope is held by two of the sailors, and 
the diver thiB secured descends into the sea; he remains there whilst two 
crtdor can be said, and fills his little bag or basket with oysters, which· he 
sometimes finds in heaps on the rocks; as soon as his basket is full, he 
makes a sign by pulling the rope held by the sailors in the boat, and one end 
of whch is round his waist, and they draw him quickly out of the water ; 
but if in the time he is below, he can contrive to open an oyster and finds 
a pearl in it, it is considered his own; u soon as his head is above water, 
another diver goes down, and thus they descend by turns. This fishery lasts 
till four in the afternoon, when the officer in command fires another gun as 
signal to cease the fiShery for the day. Then all the boats go to their several 
enclosures, and the noise and coiif usion that ensue in the two hours that 
are allowed to discharge and pile up the oysters, cnnnot be described. 

Besides the people belonging to the boats, the children of the neighbour· 
hood never fail to assemble at the sea-side offering their services, rather how· 
ever to steal the oysters than to assist the sailors or merchants. As soon 
as the boats are unloaded, they put to sea again and go about half a league 
higher up by the sea-side, when the merchants assemble and hold a splendid 
fair; there are magnificent tents, and all sorts of merchandize of the most 
valuable kind are to be had there, as vendors come from all parts of the 
world. Heathens, Jews, Christians and Moors, all have some speculation for 
profit ; some sell by wholesale, others by retail ; the sailon and children 
bring the pearls which they have stolen, and people of every kind have 
bargains to offer. Persons having but a small capital, buy smllll ventures, 
which they immediately sell to larger merchants with a middling profit; not 
only pearls are bought and sold, but jewellery of every kind, bar-gold, dollars, 
fine Turkey carpets. and beautiful st11ffs from India. 

The fishery lasts from the nth of March to the 2oth of April, but the 
fair itself continues for fifty days, because for the last nine days the enclosures 
are cleansed, as so many flies are bred by the corrupt matter, that the adjacent 
places and the whole country might be annoyed . by them, if care were not 
taken to sweep into the sea the impurities collected during the fishery: 

Oo the last day of April, the merchants of the several partnerships assemble 
"together and share the pearls belonging to their respective boats. They separ­
ate them into nine classes, and set on each class a price according as 
the demand has been greater or less for pearls during the year; when these 
prices have been set on them, they make the allotments and shares. Then 
the ill-formed pearls are sold at a sufiicient moderate price; the smalL seed· 
pearls are left on the sea·side and the country-people come in the apring and 
sift the snd for them and sell them for a trifl.e. 

Note by tl•e 11·ench Eclit<>l'. 
• An escort of armed men always accompanies the Pearl-divers, on acoount 

of the Malabars, wiao oome from the oout of that name or from the Maldives, 
and who Jive by piracy, ao that no boat, canoe or prabu is •fe in those sea~. 
The llehen o~ diveH oeuo their work at noon, on aooouat of the swell oansed 
by, the wind, and which anno:rs_ the diVWI, who can onlJ deeoend in oahu weather, 

:n . 
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Hence the pearls a!l4 seed are send to all parts or the world. This is 
all I know of this fishery. But I rnllit not forget to add that pieces of 
amber of a considerable size are also found on this coast. Great branches of 
t:tmJI also drift ashore when the sea is high; the black kin<l is . bett\lr and more 
esleemed than the red • 

. CEYLON PEA"RL FISHERIES. 

(From the HOf1'bk Ceo. Vatze's Report, to Gooemor .Sit' Hmry 'lfartl, 
28th f'ebroary, 1863.) · 

Pearl Banks are believed to extend all along the N. W. Coast from 
Negombo to Mannar, and the' charts and records contain the names and posi· 
tioll6 of 19 banks, but the larger portion of them have never yielded fisheriet 
either to the Dutch or English Governments. The Condatchy Paar having 
only been fished in 18o1, the Chilaw Paars in 1803 and 1815, the Karativo 
in 1832, and the Peri Paar Karrai in 1833, 1835, and 1836, so that the Cheval 
and Modragam have been heretofore, as now, the sources from whence the 
large, although precarious. Pearl Revenues have been derived; and, judging 
from the results of the inspections I made in March 1862 of the entire coast 
and known banks between Negombo and Jaffna, I ~lieve the general pro. 
ductiveness of the Cheval and Modragam is mainly attributable to their position 
being within the Karativo shoal, a means, especially the Mociragam, of protec· 
tion from the influences of weather and currents,-callies to which are attri· 
buted the frequent disappearance, before arriving at maturity, of beds of 
young oysters formed in other banks. Bot there may also be other causes to 
account for these two banka alone re:uing oysters to maturity; possibly the 
~round is favourable for the settling of the spawn, or affords good feeding; 
if so, and I believe this to be another essential of these banks; then the, young 
oysters formed on other banks may find their way to the Cheval or Modragam, 
and in this manner I believe the latter banks to have been recently 
supplied with a portion of the oysters now thereon, from the Karativo Paar, 
which on October t86o, was well filled with young oysters that could not be 
found at the inspection of March 1862. 

Notwithstanding that many long lapses have occurred between each series 
of fisheries, the Arippo banks have yielded very large revenues to the Dutch 
and English Government$; they were fished by the Dutch so far back as 
1667, and with intervals gave fisheries up to 1768. This was the last under 
the Dutch, as a period of 28 years then .passed without a fishery. 

The Cheval Paar and Modragam are (as detailed in my Inspection Reports 
of November 1861 arid April 1862,) abundantly, I may say, enormously 
stocked with oysters of an age that give the almost certain prospect of 
arriving at maturity. The Cheval Paar yielded durin~ 1855, 1857, 1858; and 
1859• 6o,ooo,ooo oysters, the fishing for many days 10 1857 being from one 
million to one-and-a-half million. The extent uf ground then covered was 
very muc;h less than the present, and consisted of three separate patches or 
beds; now, an extent of ground over four miles long and one-II.Rd·a-half 
broad, is all fairly covered, excepting one small intervening space and should 
yield, at the lowest estimate, one hundred and fifty million oysten;. 

The Modragam yielded 12,000,000 of oysters at the fisheries of 1859 and 
186o. The ground now covered is much larger, being over a mile •square, 
and more abundantly stocked, and should therefore now fish some twenty 
millions. Thus, my estimate of the rresent -condition of these two banks is 
one hundred and seventy millions o oysters. Of course, before they can be 
fished, natural decay will materially reduce this quantity; but comparing their 
extent and stock with 1855 and 186o, I 10ee every ground for believing, 
Cl nless circumstances not now .fairly to be anticipated should prevent it, that 
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the Ch~val and Modragam will yield within the next five years Qne hundred 
millions of oysters, and at least £200,000; and I entertain the opinion that 
if these banks are judiciously fished, they will be y~arly replenished by the 
mature oysters, and the present series may be continued (with intervals of 
one and two years only) without the long lapses which have hitherto occurred. 

The present brood of oysters are no doubt the produce of the mature 
oysters of 1855 and 185 7, as at the fishery of 185 7 the coir cable of the 
guard vessel at anchor outside the then fishing ground was found to be 
covered with very young oysters. Seeing this future promise, I required the 
boats to he strictly kept to the actual hshing ground, to be most careful in 
their proceedin~, taking only mature oysters, and throwing back all young 
ones, and subJeCted boats disobeying orders, and bringing on shore yourig 
oysters, to loss of their day's fish and future employment ; and in 1859 I 
only used So boats per day and occupied 11 days in fishing the remnant left 
on the bank. 100 or 150 boats would have swept the ground clear in four 
or five days, but such a number of boats being les;; under control, would 
necessarily have trespassed beyond the narrow limits of the real fishing ground, 
and disturbed, perhaps destroyed1 young oysters. 

Fish, snakes, and chanks destroy an enormous number of young oysters. 
Current and drifts of sand carry away into deep water or cover beds of 
oyst~rs, but in my opinion the frequent lapse of fisheries may be mainly 
attributed to the system under which, years ago, the banks were fished, 
namely the t'mting to one or two persons the right of fishing with from 100 
to 300 boats daily, with no control over the proceedings of the renter and 
divers, but that of restriction to certain limits and the hours of fishery. So 
large a number of boats were of course beyond control, and not only may 
they have fished beyond the proper limits of the bank, but there ·\vas no 
means of knowing either the quantity or quality of the- oysters fished, matters 
that should be carefully watched and recorded as ·a possible means of regulating 
and ensuring more continuous fisheries.· 100 boats a day should, in my 
opinion, be the maximum of any fishery, as the control of all proceedings 
connected with this number can be maintained. Of course, circumstances may 
arise in connection with a special bank that might necessitate the occasiortal 

·increase of this number: but as a general rule, J con~ider the fishing with 
any larger number of boais unadvisable. 

The renting of fisheries had, besides the special one to which I have 
alluded, many otber disadvantages in the character of its monopoly, its inter· 
ference with the fair legitimate earnings of the divers and boatmen, the 
constant disputes with the ofticers, the assertion of losses, the claims for 
remission, and the impossibility of ever satisfactorily determining them. These, 
and the inability of ascertaining correct, I may say, any data of the ·result~ 
of fisheries so conducted, induce me to express th~ hope, that however large 
a sum may be offered for the renting of a fishery, Government will not accept 
it. The sum offered may exceed all expectations, an<l possibly what may 
be actually realized by two or thr~e fisheries ; but I am certain the 
results would be detrimental to future fisheries. I may also quote the 
opinion expressed in 1854 by Mr. Pyke, in reporting upon an offer to rent 
the fishery of· 1855 :- · 

"My opinion remains unchangcc:t. It seems to me that Government could 
not ever derive any peculiar advantage from the plan of renting; that it 
must frequently lose much by it; that the proceedings of 18:15. 1836, and 
1837• [1855 to J86o m·ay now be added] have established that fisheries can 
be successfully conducted without having recourse to renting, and that by the 
sale of .the oysters, the fair value of a fishery is realized in a straightforward 
manner, devoid of all mys\ery, deception, and concealment, as purchasers have 
to a great extent the means of ascertaining the real value." · 

The renting system is the much desired object of the rich chetties, who, 
I beli~;ve, would ~ow 10ake a large pecuniary sacrifice Cor its re·introduction ; 
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and this was the real -purport of their combinations and proceedings at the 
fishe1ies o( ].857 and 1858. · 

There is one special subject in connection with the Pearl Banks, which 
I think deserves consideration and trial, and which had the opportunity 
offered during my term of oftice, I should have given, viz., the removal or 
transplanting of beds of young oysters to the evidently more protected and 
favoured grounds of the Chen! and Modragam Paars. That this may be done 
without injury to the pearl oyster, I am satisfied from the proof I have had 
of its tenacity of life. The practice of transplanting the edible oysters to 
more favoured localities is very common in England, and has of lat~ years, 
been most extensively and successfully carried out by the French Government 
in the formation of oyster grounds along different parts of the French Coasts. 
As an experiment, and as the most likely means of saving the oysters from 
the causes which have hitherto so generally befallen all other broods but 
those found in the Cheval - and Modragam, it is worth the trial, and 
should be attempted on the first favourable occasion that offers, of a healthy 
bed, say of one or two years old, sufficiently near to the Cheval or Modragam, 
to allow of their being taken up and re-deposited the same day in water. A 
sufficient quantity should be left on the original ground to test their progress 
with those removed. 

. I do not entertain the opinion generally expressed as to the Pearl Banks 
be10g robbed, and the necessity for a steamer constantly to guard. them. 
The majority of the, banks are distant from 8 to I2 miles from shore, and 
the land-marks by which their positions are ascertained cannot be seen from 
small boats; and if robberies had really been affected either by parties of 
Ceylon or the Coast of India, rumour would certainly have afforded actual 
proof, as oysters can neither be removed nor opened in a concealed manner, 
and the display for sale of quantities of pearls by the class of persons thus 
having them would have led to detection. No proof of robbery has ever 
been asserted or afforded; but because it is supposed to be easy of accom­
plishment, which I do not admit, the supposition has been received as a 
fact. I believe the fishermen who fish along the N. 'tV. Coast during the 
N. E. monsoon do much harm to some of the banks by the use of large 
drag nets. This sort of fishery within the precincts of the Pearl Banks is 
illegal, and a party lately arrested whilst so fishing, by Mr. Worsley the 
Supervisor, having been punished, will, with frequent inspection of their 
boats and nets by the Supervisor, check such proceedings; but an amend­
ment of the law is necessary, and also an efficient guard during the N. E. 
monsoon; and l consider this service can be well performed by the Schooner 
"Ceylon" lately obtained from England, and the former guard . boat. During 
the S. W. monsoon tl}e Arippo Coast is a dangerous lee-shore, near to which. 
no vessel will venture,· and nature is tl)us a most effectual guardian of the 
Pearl Banks during many months of the year. A steamer's movements might 
be quicker, but she cannot, as the two guard boats may keep watch upon 
two points of the Coast at the same time, nor could s~e overtake a fishing 
canoe; she could brin2 her to, with a gun, or run her ashore, both of which 
the boats can do, and the latter more effectually. . 

The favourable season for this work is the N. E. monsoon more parti­
cularly the month of March, and whenever there is no Pearl Fishery, the 
whole coast between Negombo and Manaar should again, as in 1862, be 
examined to see if the small bed of young oysters then found off Negombo is 
alive and increasing, or if the banks off Ch.ilaw, Calpentyn, and Karativo 
give any promise. This service might be done in the fine weather of Janu­
ary and l''ebruary by ~lr. \Vorsley with the schooner and the English and 
Native divers. Owing to the fisheries of the last. five years occupying .the 
fine weather of February to April, inspectioqs have of necessity taken place 
between the end of Oc;tober and middle of November ill the lull of weather 
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between the monsoons; but the period is too short and too precarious for any 
proper inspection, and only fitted for the examination of a known bed of 
oysters, alia the taking of a sample to test their condition, and determine when 
th:!y should be fished. In 1857 I was kept by strong S. W. "inds at anchor 
off Sillawatorre for 12 days, and during some 25 days of absence on this duty. 
there were only five workablt, whilst in 1858 there were 18 days of such fine 
weather as to allow of the examination of the coast from Arippo to Tallamannar; 
but in 1861 there was only time to take up a sample from the Cheval Pant, 
a gale of wind nearly wrecking the "Pearl," indeed, but for steam power 
allowing her to get off the land and out to sea, such would have been the case. 

It is in the work of inspections that a steamer is so necessary an'd useful, 
affording as· this power does quickness and precision of movement in placing 
vessel and boats in the exact positions needcd----1\ matter often unattainable 
by sailing · craft-aid now that in lieu of the heavy unmanageable native 
boats, the fishery establishment has boats of English build, easily pulled and 
towed, the work is capable of being done" with greater celerity and correct­
JWSS. With a steamer the Superintendent bas the means of satisfying him­
tdf of the extent and condition of all parts of a bed of oysters, by running 
all over the ground buoyed off, upon which the Inspector and inspection 
boats may be at work, and sending down the Englisll and · Native divers. 
With the former he can, in light weather. by letting the vessel only drift, 
have the ground thoroughly examined. In March 1862 I had the diver dowri 
for above an hour at a stretch, and walking over from one to two miles of 
ground, til us checking entirely the reports and proceedings of the inspection party. 

The proceedings of inspections are thus c\lnducted :-The Inspector with 
6 boats, each having two divers and buoys in charge of a coxswain, leave 
the vessel at daylight, when the sea is always calm in the N. E. monsoon, 
spreading themselves to the four points of the compass, and diving continu- · 
ally in any depth of water not exceeding 8 to 9 fathoms. If rock is found 
one flag is hoisted. This attracts attention, as oysters are more generally 
found on such ground. If oy5ters arc found, two flags are hoisted, and a 
buoy is at once laid down; the other boats then work their way to this 
poil!.t, noting if the ground be rocky, taking down such flags when getting 
only on saud and placing buoys if oysters are found. The limits N. S. E. 
and W. are then • ascertained, the Superintendent ·in the steamer re-examin­
ing and going all round and beyond the buoys. The age, condition, and 
quantity of tile oysters being satisfactorily ascertained, the Inspector then 
lays down the exact position of the b::d by the bearings of the land-marks, 
the most prominent on the Arippo Coa.;t being Kodremalle Hill, Kallar Deacon, 
Modragam trees, and the Doric; the two former being the most generally 
seen and to be relied on. Taking also the bearings of each buoy, he ascer­
tains the extent of the bed, and lays it down on the Chart; according to 
the number of oysters a diver is able to bring up at a time (and the cox­
swain keep these particulars for the portion of the bed they work upon) the 
calculation is made of how many five divers with relief, constantly at work 
for 6 hours a day, could bring up, and the probable quantity of oysters on 
the bed and its out-turn is thus assumed. Of course, this estimate is always 
very much below the actual out-turn at a fishery, but the aid which the 
English diving system, employed since 1859, affords in inspections by the 
ability of remaining longer under water exploring the bedj of the ocean, and 
giving more precise and explanatory account of the extent, quantity, and 
conditions ef beds, not only tends to allow of more correct estitnates on 
these points, but is a great and needed check upon the native divers, whose 
information could _not always be depended upon, because, from the short time 
they remain under water (at most a minute a spell) their observation was 
very cursory • and it was believed they had reasoni Cor not telling all the)' 
did ascertain. 
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When a bed oC oysters is of an age to be fished, a sample of xo,ooo ot 
12,000 is taken up, landed at once, and being most carefully counted, are 
placed in a large ballam or boat. The place of deposit is then secured and 
guarded; after xo or 12 days, when the oyster flesh has become a mass of 
putrid matter, the washing takes place; sea water is then put into the hal­
lam, and a number of coolies divested of all clothing that would allow of 
concealment, are ranged on each side of the hallam, watched by the peons 
to see that they keep their hands under water when separating and wash­
ing the oyster shell, and do not take and conceal any of the Pearls they 
may see or feel. The shells are well rubbed together, those having pearls 
adhering thereto are set apart for the pearl to be cut out away, and the other 
shells are placed. in heaps alongside each man, and when all is completed 
are counted, to see that none have been taken, and to ensure the correct­
ness of the quantity upon which the estimated value of the fishery is thus 
based. After all the shells are removed, the water is baled out and passed. 
through sieves and cloth to arrest any pearls that might be so taken up, 
and then a disgusting mass of filthy putrid ·matter and mud remains, amongst 
which you see the pearl glistening, and the excitement of looking for and 
collecting the large ones begins. The Superintendent's eyes must be every­
where to prevent any bands but his. own picking them out, for the 
natives are most quick-sighted and equally quick-fingered. The mass of mud, 
sand, shells and putrid flesh is then collected in a heap at one end of the 
hallam, . and after being cleansed by repeated washing, is laid upon cloths 
exposed to the sun to dry; when thoroughly dry the large pearls are picked 
out by hand, and the smaller ones sifted by women. During this process, 
every precaution is taken that no pearls are lost; every article used is washed., 
and the water passed through sieves of the smallest size, and a vigilant 
watch kept over all the people employed, as they are adepts at seeing and 
concealing pearls. 

When aU the pearls are collected, three or four intelligent, respectable 
pearl dealers, who are mostly of the Moorman class, are called in to estim­
ate their value, which is done by sizing, classing, weighing; and· accord­
ing to these results the valuation is assigned to each class of pearls by the 
market rates then ruling. I shall brieRy describe these operations which 
occupy a long time, and needing great judgment, are causes of much discus­
sion anJ frequent difference of opinion; to settle which, the dumb alphabet 
is frequently used under a cloth to let the Senior or accountant of the party 
know and decide by such individual OP.inion. Each of the four ha,s his duties, 
one sifts, another classes, the third wdghs and the other records these results 
in manner shewn in the valuation paper, annexure No. 3· 

Sizing or arranging the pearls into 10 different sizes from the largest to 
the smallest, is done by passing them succes>ively through what are called 
baskets, i. t'., small brass sieves, said to be of 20, JO, so, So, 100, 200, 400, 
6oo, Sao, J,ooo holes each, though there is no certainty that all baskets 
really contain these exact numbers except the larger ones. All pearls are 
first sifted in the 20 baskets, and those retained by it are of the largest or 
1st size, then those retained by the 30 are of the 2nd size, and so on, through 
the whole Io, and those that pass through the last size are what is called 
"Massie Thool," small like powder or dust. There are also shell pearls, 
excrescences cut from the oyster shell which are of various sizes and shapes, 
aad not generally passed through the sieves, in fact they are mainly included 
in the sample, to show that all its out-turn of character, bad as well as 
good, is fairly exhibited for the information and consideration of the dealers 
and speculators. • 

It will be understood that each of the 10 sizes may include those of 
nearly every class; the 20 to 8o b!LSkets may each have Anie, Anatharit, 
Kallippoo, Korowel : and this necessitates the second operation of classing­
one tha.t requires the greatest skill and judgment, and whicll hardly any 
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two persons will do alike. The ~rfections in pearls are shape and lustre, 
viz., sphericity, and a silvery bngbtness free from any discoloration what· 
ever; and, as the pearl has these two essentials, so do the valuers assign 
them to their appropriate class, namely: 

An~perfect in sphericity and lustre. 
Anat4arie-folloiJrer or companion, but failing somewhat in one point, 

either sphericity or lustre. 
Mtue1l!Joe-confused, imperfect, failin~ in both paints, ·especially in brilli· 

ancy of colour. 
Kallippo-rejected or outcast, as failing still more in both points. 
Korowel-nearer or shorter a double pearl. 
Peua/-mis·shapen and clustered more than two to each other. 
Oadwoe-beauty. 
Jlfanda11iJot-folded or bent pearls. 
K ura,_:;very mis-shapen, small. 
Thuo/-small grains. 
The pearls having been sized and classed, each class is then weighed 

and recorded in Kalanjie and Manjadie. The former is a brass weight, equal, 
it is said, to 67 grains; the manjadie is a small red berry, having the pro· 
perty when full sized of being all exactly of the same weight, and are reckoned 
ils 20 to the kalan j ie. 

The weights being ascertained, the valuation is then fixed to each pearl 
or set of pearls, according to their r~pective sizes and classes, the inferior 
classes solely according to weight at market value of such pearl at so many 
star pagodas, i. e. 3t rupees each per kalanjie; but the superior classes, ;. e. 
Anie, Anatharie, and the Vadivoe, if good, are not valued only by weight. 
but at so much per chew of their weight, the native pearl dealers' method 
of assigning the proper value by weight to a valuable article of small weight'; 
and is, I apprehend, akin to the practice of dealers in precious stones who 
multiply the value per carat by the square of the weight of the article; this 
is rather a meagre explanation of the chew, but a fuller one would need 
illustration by figures. 

When a fishery is to take place, notice is issued in the Government 
Gazette according to the Form Annexure No. 3 and about the middle of 
February the bank to be fished is buoyed off, and a sampl~: taken up and 
valued so that its out-turn may be compared with that of NoTember, and 
the latest condition and prospects exhibited; it is this sample, always very 
much superior in weight and quality, by which the speculators are (nntil 
they have washed the purchases) guided. By the end of February, Sillawa· 
torre,-an arid, desolate ~a-coast village scarcely inhabited, but so situated 
as to be the exact position from. which the fishery boats can daily go to 
and from the- banks, and containing space sufficient to .accomodate without 
interference with private rightS all the needs of a fishery, and too far 
distant from any place for its results to be the cause of annoyance to a.uy 
but those whose duties or inclinations bring them there,-is densely thronged 
with thousamls of natives of all classes, traders, pearl merchants, divers, boat· 
owners, boatmen, and coolies, besides visitors, English and Nati-ve whom 
curiosity may bring to see what may be fairly called a most interesting 
sight and a wonderful Eastern fair. Then there are the qovernment esta· 
blishments, a few troops to guard the Treasure and preve11t any raid that 
might be attempted upon the thousands of. woney and property brought to 
the fishery; a· medical establishment, and a body of Poiice to keep order, 
and, if possible health amongst this mottley assemblage of European, Tamil, 
Singhalese, Moormen, and the still more varied tribe of the Chetty class and 
caste, that flock from all parts of Ceylon and India. The largest number of 
arrivals take place from the 25th February, and I have noted as many as 
30 to so boats a day coming in with the sea-breeze, in companies of 5 or 6, 
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all fully laden with men, women, and children, and the materials for their 
hilt; and as they passed "the Doric," the Superintendent's residence, they 
would give a Yo, HoI cheer of gratitication and satisfaction as the termina. 
tion of the voyage, and perhaps of recognition of their Dorie for the time 
being. It is wonderful, considering the long distance they come from the 
continent of India in open Boats and laden as they are, that no loss of life 
occur, or at least is heard of. By the end of Eebruary the barren sandy 
beach of Sillawatorre is filled with some 5,000 or 6,000 persons who have 
housed themselves in temporary cadjan building<; of all sorts of character, 
according to the means or caste of the residents. Kootto sites for the deposit 
and decomposition of the oysters bought at the public sales, are marked out 
and awarded to intending speculators; these places are placed far to the south 
and beyond the inhabited ground, which is to the 'northward ; and as the 
prevailing winds are from the northward and eastward, the stench of the 
decaying oysters is carried away from all but the parties employed ·at the 
koottos, guarding, receiving and washing; but an occasional burst of strong 
southerly wind of course disperses tbe aroma over every part of the inhabited 
quarter. With this come flies innumerable (indeed these are incessant and 
trying plagues, though worse with the southerly winds), everything, especially 
of eating and drinking, is covered with a black mass,-a glass of wine or 
water must be instantly drunk, or it is filled with them, and during this 
time the worst city perfumes are slight in comparison to those of 
the fishery; but this does not last long; and indeed it . seems providentially so 
arranged, that the prevailing winds should aid the needs aqd purposes of ' 
the fishery; the land wind is fair and gentle to carry the fishing boats out 
to the banks, also the effluvia from the oysters from the land out to -sea, 
thus 'giving to the inhabitants a somewhat sweetened period for rest; then, 
as the sea breeze is from the northward, it brings the boats quickly from 
tlie banks til the shore, and carries the oyster smell away from Sillawatorre. 

As the boats arrive they are registered, and after the day fixed. for 
closing the list they are examined as te size, condition; a.nd fittings. Some 
are rejected as too small or badly found, but as the residue is ahyays double 
the number needed, the fortunate privilege of being engaged in a fishery is . 

• detennined by lottery. Selection would be difficult, certainly unlikely to give 
satisfaction, and would lead to other consequences, whilst the result of the 
lottery is borne as the consequence of fate or ill-luck. As this lottery is the 
first great, I may say, momentous event of the fishery, as the interests of 
1,500 to 2,000 persons are concerned, the divers as well as the boat-owners 
and boatmen, being generally interested in particular boats, I will briefly 
describe the proceedings. Say that so boats are required, and that there 
are 75 from various places on the Continent of India and Ceylon, the prizes 
would be regulated and calculated as near as possible to the proportion, and 
with the desin: that boats from each place shall have employment l then, 
say there were 

. Killacarre boats 14. about equal to I ,Sth of the 75, the prize would be 9 
Tallamanaar., 13, do. 1-6th do. 9 
Navantorre ., 14, do. 1-5th do. 9 
Calpentyn 6, do. 1-12tb do. 4 
Paumben , 5, do. 1 -25th do. 2 
Manaar , 1, do. r 

and so on. On the da1 of the. lottery, the Kachcberi grounds are crowded 
with many hundreds o persons to witness the proceedings, to wish good luck 
to their friends, and· laugh at those who are unfortunate. The Superintendent 
calling any set of boatmen, counts the number of blank and price tickets into 
a bowl, and the tindal;, shewing their register tickets, come forward to draw. 
Th.e agitation, anxiety and eagerness of all are depicted in the countenance ; 
most utter an apparent prayer or invoca_tion, the Catholics cross themselves 
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and many are · almost too nervous to pick up the paper ; when done, it is 
handed to the Superintendent, who opens and declare! blank or prize ; and 
so eagerly-do they watch the glance of the Superintendent at the paper, and 
so quick-sighted are they, that I have recognised the disappointment or joy 
before I gave utterance to the result. If successful they run off dancing, 
and are greeted by their friends; if not, they move away slowly atitidst the 
jeers and laughter of the by-standers. The unsuccessful arc howeYer fre­
quently afterwards employed; some get the places of boats misbehaving, and 
if the extra number of boats is large, two divisions of boats are employed. 
Indeed, as they come from very long distances, and embark all their means in 
this speculation', I have always made the effort to find employment for all 
before the fishery closes; but those succe•sful at the lottery have, of course, 
the first claim, and the good fonune of longer employ. 

The crew of a boat consists of 23 persons, and is required and allowed 
only to have 5 diving stones; 1 linda! or steersman; 1 saman oattee who has 
charge of the boat; 1 th<Jdy who bales out water and cleans the boat; to 
divers, 2 for each stone; ro munducks or divers' attendants to pull up the stone 
and oysters, and :rid the divers. 

Their remuneration for fishing up the oysters is one-fourth• of the quantity 
daily fished; this system and compact ensures to· the Government the certainty 
of every possible exertion on the part of each boat, such being to their own 
advantage, and avoids all the consequences that might arise, if the boats were 
remunerated by daily pay. Indeed it i~ the speculative character of each day's 
work that indaces the· great exertions, and gives to all concerned the per!.onal 
interest so necessary to carry on the hard ami anxious work of a pearl fishery. 
Each boat's share is divided amongst themselves, according to old established 
customs, "in the proportions noted in Annexures Nos. 4 and 5, which papers 
give the general regulations enforced at the fisheries. 

The fishery is actually commenced on the first night of the boats goin~ 
out w the banks, and of course creates great interest and excitement: If 
the night be moonlight, and if possible I have always selected such, thou­
sands of people assemble on the beach to see the start, and give their good 
wishes. At about 10 o'clock, the tindals who carry on their right arm a 
ticket No. corresponding with that paint~ on the bows of each boat,· assem­
ble with crews around them, and as the Beach Master has checked each crew, 
they go to their lx>at and make the preparations of J!;etting under weigh ami 
into position, ready to hoist the sails and start directly the signal is gi,·en. 
At 12 _o'clock the gun is fired, the Adappenar, the seni<Jr headman, 
hoists a light at the masthead and leads off. In a few minutes all the boat.; 
(on occasions above 100) are unde.r press of sail, and the sight is indeed a 
very interesting and exciting one : the crews of the boats cheer, aPld the people 
on beach echo .them; and the white s."lils following the signal light of the 
Adappenar's boat may be distinguished for miles out at sea. The Inspector's 
guard vessel anchored close to the fishery ground has a· Iight at the maintop­
mast head, and in dark nights blue lights are occasionally burned to sec her 
position. The boats reach the bank, distant, the Cheval Paar about 12, and 
the Modragam. about 9 miles, generally about 3 or 4 in the morning, and ::-.1chor; 
at 6 ·a.m. a gun is fired by the Inspector, as the signal · for the boats to get 
under weigh aod follow the Inspector and headmen to the fishery ground allotted 
for each day's \York. When in position, and as the sun rises and the day gets 
calmer and hotter, the busy hum of 2,000 to 3,000 persons hard at work is 
beard. As I have before noted, each bQat is furnished with 5 diving stones, 
3 are worked on one side, 2 or- the other,. suspended by a thick rope over 
sticks or outriggers projecting from the boat's sides in such a convenient pos· 
ition as to allow the diver, whilst at the surface ·or the water, to adjust the 
stone by lowering or raising it, when he rests his foot upon, or rather within 

- -.- This was increased ia t881 to one-tbird.-CO~IPlL!iJlS, 
a :a 
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a loop affixed to it; these stones are generally about ·14lb. weight, and are 
used to accelerate the descent; and I have seen a very celebrated but corpulent 
and therefore buoyant diver carryin~ an additional stone affixed to his waist. 
He then places the loop of his divmg net around his neck, and being thus 
ready gins notice to the two munducks, the attendants in charge of the rope 
and line of stone and net, draws in his breath, closes his nostrils with one hand, 
raises his body to give force to the descent, slips his hold of the bight of 
the diving cord, and is rapidly carried to the bottom; reaching the bottom he 
leaves the stone (which the munducks instantly haul up and make fast), throws 
himself on the gmund, along which he creeps filling his net as. quickly as · 
possible; when obliged to ascend, he jerks the 'ut cord, which is irrst:4ntly hauled 
up by the munducks, by which time the diver is also at the surface, and again 
holding on by the diving stone; the diving is then repeated by the firit set 
until their number of turns is over, when they take rest and the second five 
divers and munducks do the work; thus, under the excitement of expected gain, 
these men continue for 6 hours without flagging at this most trying and laborious 
exertion. When regularly at work they remain under water from 6o to 70 
seconds. I have timed them 75, 8o, 85, and one man 95 seconds ; but l believe 
this to be .a special, as it was the only instance · I . ever witnessed of a diver 
remaining so long under water, and that-the . working period is about a minute. 

- Of course the number of oysters brought up at each dive depends upon the 
quantities on the ground. I have known as many as 8o, but 40 to 50 is a 
good average; and this would give from 20,000 to 30,000 as a boat. load. At 
the fishery of 1857, when the daily fishing was from 1 to 1! million oysters, 
many boats brought 30,000, a few 40,000 a- day, and some boats not half the 
former quantity, and if this is shewn to be the consequence of bad divers 
they are discontinued. :At l2 or 1 o'clock, according · as the sea breeze sets 
in and to the work done, the Inspector fires the gun to leave ofT diving and 
set· sail for Silavaturai. Soon every boat is under sail, all racing to be first 
in, to ·which is attached not only a recorded distinction which . gives consider­
ation for employment during extra Jays, but those also first in get sooner 
possession of their share of their oysters and obt:tin the best prices. Between 
3 and 4 the boats reach the shore and discharge their load of oysters into 
the Government kootto, a large enclosed place within which is marked :~pa-ces 
bearin~ each boat's number. Each boat's f1sll. is arranged into 6 separate lots, 
and each lot divided into 4 smaller lots, the Government ofliccrs giving over 
to the boatmen one of each 4 divisions, in all 6 parcels ; and as the people 
do not know which of the 4 is likely to be assigned to them, they very care­
fully and fairly divide them; the other 3 of each of the 6 lots. ate then 
thrown together, counted, and removed to the sale and delivering _portion of the. 
kootto, and the boat's number affixed to each heap. By the next morning .a 
return is furnished to the Superintendent of the separate out-tur,p of each boat, 
and the total of the preceding day's fishing. A sale is held a t the Kachcberi 
about 12 o'clock, when the oysters are put up in lots of 1,000 with the right 
of taking at the price knocked down frOII! 1,000 to 20,000 or 30,000 • . Accord­
ing to the total quantity for sale, (which is always declared at the . .com­
mencem~t), and when there is no combination, purchases are eagerly made 
at the larger quantities; but when there is either a combination to lower prices, 
or opposition between the Chetties and Moormen, the sales are prolonged by 
lots of 1,000 to 2,000, and all the ingenuity of each party exercised to effect 
the object in view. As soon as the purchasers pay for their lots, delivery 
orders are issued to the officers in charge of the kootto, and until the fishery 
boats arrive, the oysters are delivered. Tltis goes on daily, and from the first 
day of fishery until the conclusion, the work ·is incessant. A break occasionally 
occurs from a southerly gale or combination practises; sometimes the sea breeze 
coming in strong and not fair, drives the boats to leeward of Silavaturai, and 
obliges them to pole for miles along shore; and they do not get in till late 
at night, perhaps arc dropping in all night until morning. On such occasion~ 
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the shore is lighted up for miles with chools to guide the botlts, and guards 
are set to prevent the crews landing the oysters, and all the establishments 
are of course obliged to be in attendance. In 1857, the large quantities daily 
fished, and the combination oa the part of the buyers, so retarded the sales, that I 
have been frequently kept at this work untillo at night; indeed there are no regular 
hours of work, all must attend as the need requires; the occupation is incessant . 
and laborious, and only kept up by the excitement oC each di\Y'S proceedings. 

Atu~.xure No. 3· (Corrected to 1881). 
GOVERNMENT ADVER.TISEMI:NT. 

Notice is hereby given that a Pearl Fishery will take place at Silavaturai 
in the island of Ceylon, on or about the 20th of February, 1881, and that 
the bank to be fished is the north-west Cheval, estimated to contain oysters 
sufficient to employ 100 boats for thirty days, with avenage !(lads of 10,000 
oysters each per day. 

It is therefore recommended that such boat owners and divers as may 
wish to be employed at the said fisht'ry should be at Silavaturai on or 
before the 15th February next, and it is notified that the first day's fishery 
will take place on or about the 2oth of February, weather permitting. 

The fishery will be conducted on account of Government, and the oysters 
put up to sale in such lots as may be deemed expedient. 

The arrangements of the fishery will be the· same as have been usual 
on similar occasions. · 

All payments to be made in ready money in Ceylon currency. 
Drafts on the Banks in Colombo or Bills on the· Agents of this Govern­

ment in India at ten days' sight will be taken on letters of credit being pro­
duced to warrant the drawing of such Drafts or Bills. 

For the convenience of purcJtasers, the Treasurer at Colombo, and the 
different Government Agents of Provinces will be authorized to receivo cash 
deposits from parties intending to become purchasers, and receipts of these 
officers will be taken in payment of any sums due on acoount of the fishery. 

No dqx>sit will be received for a less sum than five hundred rupees. 
· By Itis Excellency's Command, 

Colonial Secretary's Office, J. DoUGLAS, 
Colombo, .9th December, r88o. Colonial Secretary. 

Stalement of the valuation and produce of 16,200 oysters taken from the 
--.-- - - ...,.---_N_.-_W....:... -,-Cheval in November r88o. 

I. . ' .... . I Total. I I . • j' 
<I ..0 ~ 1Quantii; Ol "' ---- I 8 

~ Description. !ii e; in " ~ l .11 • , ,:., Value. 1 Taltal ~ t ~ 
l'ii.! Z3 Ohevoe •. ~ ~ ~~ t' j'i 1 v ue. ~ ~ :.: ::S ~ ee ;;!ij'..... • . ... 

~. = :::1 ~ ~--=-;,~-;,1~ 41;2: giL! ;9:~ --=:- iill 
S .Anathareyl1 30 3 1/4- l - 8 76 - 10·1 · 
4, Kalippu ... - 4 70/320 j·t 2116 - 2 2/16 3 82t 12 57i 51 : . 
5f Anie ... 00 2 16(.:120-j 6/16 - 3 liO - 20 I _j 2 
61 Auatharey1 - 3 27/320 - l(lj16i - S M 1 - 12' '8 20 'g 
7 Kalippu ... ~- 11 - - 1 l! 10/16! - 9 HI - - lf 14 :f s; Koroval ... - tl2 - -, 3 6,'16 - - 8 27 I - -·~p., • p., 

9 Peesel ... - 17 - - 4 lji ~ - 1 
- i 97. ·- -]· .. J !I 10· Kodai . .. - j 5 - -: 1 1/4 - ~ 1/2 0 6 W Ui . .! ;s 

111 Anle ... , 80 4:)~ -~ 1 1/16 - - Ill 31 - 123 ~ · Ill 
121 .Anatharay - · IS !7/320-1 3/4 ...,... - - 3M - . 12 " 
lsi Kalippu ... i - .111 - -~ 1 11/1 - - 4 72 - -. . 16 
HI Koroval ... - 12 - 1 3/-i - 3 8 - 10 
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- . 1 ·1 . j Total •. / l "" · · !.!'! ; t' ~uantity ~ ~ ~- - - - Total . .. ¢> ~ ~ 
~ Description.;~·~ E in ~ .:!, 1 ~ ~ <>~~.Value • . value. st ~ I)., li 

\
::- '" = Chevoe. .! " - ~ '" ., . "' 'i 
'Ll.<>z ~ :;; :;!"" :a· ... , 1 · 13 l __ :.d_ 

15 -p-;,;cl-:.;=- -;;,--:...-= 1l.o,1&.1·--=-io8s't'-=--=1- 31 
16 Kodai ... ' - 5' - _. ll/4 . 710/16 0 5 I 23 54 I 
17 {Vadivoe }I 100 _!2197;320 1 8 3/4 } I I ~ · 
18 ~xclud- , 200-1134/320 1' 8 6/16 : 4 810/16 210 50 210 50 15 1'8 ~ 
19 mg M•~- 400 - 312/320 1 11 1/2 : : I > :1' f 
· dankiL.' 9 1· . , ~ 1~ 

·'' !3/3-0,i I 1 ll I 
~}Tool {-18--: - 5,1 I 5 7 56 11~ 56 liil- rn 3 ~ 
23 Marsietool, - -1 - 2:13 1/2 I 2 131/2. U 4 14 4 -) 1! J 
24 Shell Pearle · - - 1 - - 12 1[2 \ 121/2 1 0 1 0 

. _···: l ~~-:futaL.f1:4 a 6/16.134 ~~ ---~ J 

JAMES DoNNAN, Inspector Qf Pea~! Banks, . . 
M. SEEMANPILLAI, 1\tudaliyar, Ad1gar o( Musab, &c., 
H, @. JF, wJ[i;•ttfiLti' a,,SL.J!J:PSOLDI.CigJ, ~ . 

(S. I. S .. ~I,A.llAKAR KAIIEBO MOHO!d.EDOE.) }-Pearl 1\{ercbants • 
. , .,;f8i, .JV !ljW.jl Q;pBJcL'UJ~ oiJr ! 

,.IIi. JFT, !j)J:. tlilfji; 1~8'"~8/• ) 
Silavaturai, 29th November, r88o. 

Amux1zre No. 4. 
MOTICE FOil THE GENERAL INFOllMAT!ON o•· PERSONS ATTENDING THE FISHERY • 

J .• -Appli,ation for ground for dwelling houses, boutiques, and Kootto, to 
be made to: the Assistant Agent of Mana.ar, who will grant a permit for the 
ground allotted : and any house or J(ootto erected contrary to orders, or without 
permit, will be removed. 

:z.·-The .arrangements of Police, will be made by the Assistant Agent; and 
it is hereby notified for general information, that the Police Establishment 
is intended ,xclusively for the protection of all persons attending the Fishery, 
lhe maintenance of good order, and the preservation of the Public Peace, that 
they have no conc~rn in the management Qf the Fishery, or in the collection 
of any dues, either for Government, for Temples, or any other account; and 
that such -etliployment on their part is positively prohibited. · · 

· 3.-Tiie Police, and all Peons, will at all times wear their. Belts and Badges. 
They are Jlarticularly required to be civil and gentle to all persons, and care­
ftHJ,. to 1lbstain from interfering with any person, except where it is necessary 
for the preservation· of good order. 

4.-Na - persons connected with the Establishn1~nt wjll be permitted to 
recelve any.l>resent or perquisite whatever, or to engage in any manner in 
the •peculations of the Fishery, on pain of immediate dismissal. 

. 5.-Tiie Boatmen, and divers and all persons in g<!neral, are to take notice 
that no Oil!! i$ authorized to make any deduction from their shares, on account 
of privile~e. "or charity .oysters. All -contributions they choose to make fur 
ch!rit~ble.~purposes will therefore be perfectly voluntary; and in the c:>.se of 
divers dett~ring oysters into the Government Koottos, it will not be per­
mitted, e~n· with. tile cOn!ltnt of the divers, that such contributions should be 
received ~·any one inside the Koottos. The 'Shark Cbarme~ is remunerated 
bL Goverllll¥!~~n~ is not allowed, under any pretence whate.v.er, tp receive, 

~ The Bf'a.rk ch~met bas siDell bllen cl011e away witls. 
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demand or exact oysters from the boatmen, divers; or other persons. Any 
violation of this rule should be immediately reported to the SuJ!trintendent. 

6.-After they leave the K.oottos, the divers will be at hberty to do . as 
they please with their oysters, and if molested they should apply to the Pohce 
for protection. 

7.-The fishing boats will be inspected, under the immediate supervision 
of the Superintendent, as to their sea ·worthiness, condition of sails and oars, 
and complement of crew. The crew . of each boat will consist of :ZJ persons, 
viz :-1 Samman Oattee, 1 Tilldal, 1 Thody, 10 Divers, alld 10 Munducks; 
and previous to the inspection of the boats, the Samman Oattee ·will be required 
to furnish a list containing the names of the above·noted persons. [Of recent 
years all boats that have come are employed and divided into one or two 
divisions to fish on alternate days.] : 

8.-From the boats found to be qualified, the number required will take 
their chance of employment by .Lottery. · 

2_--The Tindals of the boats so selected will receh·e from the Kachcheri 
Certificates, aad ·a copy of the Rules for the guidance of their conduct when 
at sea, and on shore. And it is specially notified for general information, that 
those regulations will be strictly enforced, and the wilful breach of· them will 
be dealt with !IS therein provided for. 

10.-The tindals of all tile boats employed and unemployed are to attend 
to the orders of the Beach .Master, particularly with respect to the places 
where their boats are to . be kept, and the mode of securing them so as to 
prevent interruption to the passae;e of other boats to and fro, and of people. 
along the beach. Neglect of thete orders 15a their part will subject them to 
be excluded from employ. No canoes are to be hauled up on the beach, 
except at the place assigned for them. 

u.-No huts of any description are to be erected upon the beach, either 
for the use of the crews of boats or cauoes, without special permission. 

12.-It will be required that the boat's third share -of the oysters fished 
daily, be divided according to established customs, viz:-

Samman Oattee-the oysters brought up in two divings for each stone, i.e., one 
diving for each diver. 

Tindal do. do. 
Thody do. do. 
2 Divers, of each ~tone Two-thirds. 
2 Munducks do. One-third. 

Thodyvalle or boat-owner, the whole of the boat's sliare of oysters once 
in six days' fishin_g; but the .share may be taken any day aftw, but not pn'or 
to the 3Jd day's fo!Ut~K, that may be agreed upon. · Arrangements with divers 
to pay them by wa.p instead of allowing them their share of oysters, according 
to tlle established customs, are expressly forbidden. 

13.-It is particularly notified, that the first day's fishiag will possitively take 
place on the first day in March that the weather may permit the boats to fish. 
It is, therefore, ~ommended to such boat-owners and divers, as may wish to be 
employed at the fishery, that tb.ey should be at Arippo, 011 or oefore the 2oth 
February. 

At-XIIn NtJ, .5· 
INSTli.UCTIOiU POll. l'HX TIICDALS. AND BOATMEN OF THE DIVING 

BOATS IN EMPLOY. 
1-The boats will be numbered by the Beach Master, anti all orders to 

the tindals, divers, and boatmen, . respcctiPil the boats to proceed to sea each 
night, and the banks to be fished· on, will be communicated to them through 
the Beach Master, to whose orders they are to pay attention; and any wilful 
disobedience thereof, will subject them to discontinuance from employ. . . . 

a.-The signal to proceed to sea will be as usual,-a gun fired and beat 
of tom-tom. · 
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The Adappanaar will proceed ahead with a light, and all the boats are 
to follow him ; and on no account to take any other course, bot keep as close 
as possible to the headmen's boats. This is not done now, as the guard vessel 
on the bank shews a light which can be seen 6 miles off. 

3.-The signal to commence diving will be iu usual, ensign hoisted to the 
mast·head of the Government guard vessel. This signal will be made at half­
past six in the momin~, and no _di~ing is to take place until it is made. The 
tindals are to keep the1r boats w1tban the boundary of the buoys, and the place 
pointed out bv the Inspector as the fishing ground for the day. Boats fishing 
beyond these "limits will be discontiuued from employ. · 

· 4.-The signal to cease diving, will be a gun fired from the same vessel 
or the hauling down of the ensign, when all diving is immediately to cease, 
11nd the boats to return to shore. 

Difficulty having been heretofore experienced in enforcing proper attention 
to this signal, the boatmen are warned, that notice will be taken of the 
numbers of the boats in which diving is conti.nued after the signal is made, 
a report of which will be made to the Superintendent, who will impose a fine 
on the boatmen for sacb disobedience, or if the offence ~ reported, discon· 
tinue the boat fro.m employ. · 

. 5.-The boatmen are to pay strict attention to the orders of the Super­
intendent of the Koottos, and of the peons, and other officers, acting under- him, 
in respect to the business of landing and counting the oysters. 

6.=-upon proof of oysters. having been opened in any boat, such boat will 
be immediately discontinued from employ, and none of the boatmen, or divers, 
that may have !Jeen in it, will be allowed to en~er into any other boats. · 

The finding of knives, sticks, or other implements, for the opening of 
oysters, will subject the party on whom found, and the boat to which be 
belongs, to discontinuance from employ; and all knives or other impletilents 
whereby oysters o1ay be opened, and three-fourths of all pearls found concealed 
on the persons of the boatmen, or in the boats, will be given to. the finder 
or informer. · 

7.-The crew of each boat to consist of I Tindal, 1 Samman Oattee, 1 
Thody, ro Divers, and 10 Munducks; the division of the boat's! share of the 
oysters fished daily, will be according to est~bli~hed ':u~toms. . 

· Samman Oattee-the oysters brought up m two dtvmt;s for each stone, i .~ .• 
one diving for each diver. 

Tindal do. do, 
Tbody • do, do. 
2 Divers, of each stone i 
2 Moodocks, do ! 

Thodrvalle or boat-owner, the whole of the boat's share of oysters once 
in six days' fishing, . but the share may be t"ken any day after, but not prior 
to the Jrd da,•s fishUlg, that may be agreed upon. Am1ngements with divers 
to pay them by wages instead of allowing them their share of oysters, accord· 
ing to established custom, are expressly for bidden. . · 

8.-Divers deserting from the boats in which they are engaged before the 
fishery is over,-tindals, and Samman Oattees extorting from the divers more 
than the share they 'are entitled to will be subject to punishment. 

g.-The boats are not to leave without the permission of the Superintend­
ent, aad tiley are to give notice of their wish to do so to the Beach Master. 

GOLD IN CEYLON. 
(From the Cc)'lun Observer, ·June 10, 1881.) 

··we have received by the English mail the followi~;~g Report from Mr. J. 
Macdonald Cameron on the· specimens of Ceylon quartz submitted to him .br us 
during his recent visit to Colombo. The finest sample of quartz we thin)t, comes 
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from t.latale, either from Cateraterlne or Kinrara' estate. The Hog's·back tunnel 
· n:ef is ·evidently well worth looking after:­

J. l''ergason, Esq. 
Sir,-Agreeably to your request, I have much· pleasure ·in stating for the 

information of tl)osc planters who sent specimens of the quartz outcrop, on their 
. estates, to the Olmtrv~r Office, for examination by me :-

rst. That of all the specimens examined, only two were line quartz. 
2nd. Only one contained pyritous material: the form of combination with 

which .gold is most usually found associated. 
3rd. The purest sample of quartz is tlie small and very white piece which 

you showed me-l·don't remember from whose estate it came. The most promising 
one is that which I believe to have been taken from a quartz outcrop at a 
place known as the Hog's Back. This should be thoroughly examined as· it 
may lead to satisfactory results. Were the estate mine I would certainly spend 
some money in te5ting the direction and extent of the reef or bed, as well as 

. of the pyritous material. 
4th. The general appearance of the quartz examined proved conclusively 

tliat the samples were not properly selected; bot although with the two exceptions 
mentioned, I was compelled to condemn them, it by no means follows that 
more promising material does not exist on these estates. Samples should always 
be taken at the greatest possible depth; and in the absence of free gold, from 
that part of the reef or bed containing the greatest amount of pyritous material. 

5th. In connexion with the foregoing remarks and in conelusion, I may state 
that a ·very promising sample af Ceylon quartz was shown me by Mr. Robertson 
of the Oriental H:mking t:orporation, which, if taken from a reef or bed of 
satisfactory dioncnsions, ought to be thoroughly examined; but the most satisfactory, 
most promising sample of all, was one shown me by Mr. ,V, Ferguson as 
belonging to the Government Agent of the Western Province. This sample, 
which is nothing more or less than pure gold nuggets, \"arying in size from 
that of a pin's head to that of a No. 4 shot, was taken .f roril. the bed of the 
river at Ratoapura some 14 years or so ago. This is how~r highly Important 
for those of yuu who are interested in the future development of Ceylon 
to know that the precious metal exists at your doors, and I venture to suggest 
that what I have now said·in regard to the Hog's Back outcrop, Mr. Robertson's 
sample, and last but not- least, the Government Ag~nt's should not be lost sight of. 

_ I am &c., 
]. MACDONALD CAMERON, 

F. C. S. and Fel. Inst. Chein., 
Late Assistant, Royal School of· Mines, South Kensington, S. W. 

Laboratory, 52, Lime ~t., London, E. C . 
. The specimens of gold were those belonging to Mr. Satinde~ already de· 

scnblod by us as found near Ratllapura a short ttme ago, and whtch Mr. Brough 
Smyth declared to be very fine gold which had not travelled far from tht: 
matrix. We are glad to learn that · a trial is now being made in Ambagamuwa 
to test quartz reefs at a sufficient d~pth, some 12 to 15 feet below the surface 
outcrop. A similar shaft should be sunk in a favourable s:>ot _in Dolosbage. 

GOLD MINING IN SOUTHERN INDIA: PRACTICAL OBSERVATIONS. 
Mr. C. Rowe writes from· Devalah, Wynaad, to the "il!it~ing J"urnal:~ 
Whatever tnay tie the ultimllte result of gold mining in the Wynaad, 

there is certainly· much that is instructive and interesting . in this gold field. 
Utilike on the discovery of the precious metals in Au~tralia and California, 
there · is not the least appearance of a rush. It may be said to be essentially 
the capitalist's mining field. There- ·are no Wolking miners, prospe£tors on 
the outcrops,- with an arrastra going to grind up the prill, or choice pieces, 
as .would have been the caae on th1: discovery of a gold field on the Paciful, ... ---- --~~ 
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Even the mmmg laws which the Government bas enacted, ostensibly to pro­
mote a legitimate mining. industry, to encourage the coming of that class 
which did so much to open up Australia and California, must have a con· 
trary effect. To take up Government lands for mining purposes, the applic· 
ant is permitted to mark off 30 acres as a mining claim, with roo acres as 
adjunct, for milling and other purposes, but on tile latter only surface rights 
are granted. The real difficulty is in the quantity of labour to be employed. 
To retain such right the law says the employment of 5 men per acre, or on 
the JO acres I so bands. 

Alluvial and outcrop miilinl{, howenr, ·is hardly thought of; it is the 
working of the many quartz vems all are looking forward so anxiously for 
remunerative results. That there is gold here, that it is in the quartz matrix, 
and that there are large outcrops of quartz on which the leading mines are 
located anyone wbo bas bad the opportunity of passing over the district can 
testify. Quartz, however, is very widdf distributed in the Wynaad. Gold, 
it is said, has been found in places at considerable distances apart, thus 
encouraging the expectation that the quartz embraced in an area of 1,000 or 
more square miles may prove sufficiently auriferous to pay. But the principal 
!nines are not widely distributed. They may be said to be embraced in a 
zone of about 25 miles long and 4 miles wide, or per Fig. 1, they are bounded 
on the east by the Nilgiris, on the west by the Vellery Mulla mount:un 
range, their relative positions sectionally and within such zone, being as indic­
ated in the above engraving. 

There is not much diversity in the geology of the Wynaad gold-field. 
The country rock is metamorphic-a hard dense gneiss, varying shghtly in 
texture and composition, as may be expected. Intrusive rocks are the excep.. 
tion. In two or three places, notably at Hamsluck Waterlall, there are what 
appears to be trap-like rocks; but, not unfrequently, the exceptional appear­
ance is, perhapS, due to the varying conditions at work during the original 
deposition of the sedimentary matter. But, as far as has yet been observed, 
there are no great faults passing through the district ; no upheavals, bringing 
rocks of opposite composition in juxta~ition. ; near, and even in such dis­
locations of strata, the principal metahferoos mines of the United States and 
England are usually found. In fact, it is questionable if the Wynaad veins 
can be called true fis5ure veins. Certainly, they are not similar in general 
character to the veins usually wrought in the two named countries ; but, 
because it is not like any other district one has been accustomed to, it would 
be obviously unwise to infer, without trial, it is of less value. The Wynaad 
district will perhaps be fo11nd peculiarly unique.· · 

As shown in section, the principal mines. are located on or near a bill, 
which, in nearly all cases where outcrops are exposed, the country rock is 
completely disintegrated; that which was te all appearance one 'bard gneiss 
has · become as soft as chalk or clay. Even in this disin&egrated rock, when 
drifted through, the strike and dip of the strata is plainly discernible though 
at times it is more confused, and in the drift-side concentric rings may be 
seen, perhaps implying a land side, and that boulders had been imbedded in 
the debns. Not must it be inferred the whole hill has undergone disinte· 
gration. In the bed of every stream, and protruding out at various places, 
the hard· gneiss roclt may be observed. In the section the shaded portion 
is intended to show what may probably be found to be disintegrated rock. 

The veins not unfrequently slope down with the side rX the hill, indeed, 
sometimes a vein is only a few feet in from the sloping surface of the hill­
side, and it causes a considerable c~mtroversy with many, if the veins will 
really penetrate the bard dense gneiss rock. Actual mining, bowevflr, will 
prove this, and it is satisfactory to know that at least two compan~s have 
started deep levels, which, when driven, must prove in their cases if the veins 
really go to an iofinite depth or not • . But should tile veiqs fail to penetrate 
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the very bud rock, the small angle which they make with the horizon gives 
to 1 mine located on a bill-side a large working area. The secondary nills 
are not unfrequently from 200 to 500 ft. high. Taking a known case where 
the hill is 240ft. vertically, with vein sloping all down the hill-side, at an 
an~le of about 20" to horiwn; in sueh an instance the working value of the 
vem, above the base of the hill is 1,200 ft., or practically the same as a 
mine 200 fathoms deep in depth. Indeed, with the leading mines it will not 
be a question of quartz, but what its auriferous value per ton ID'lY be. 

Adverting further to the vein formation, there is certainly much that is 
puzzling; it is not unfrequent to find huge isolated boulders of auriferous 
quartz, but no vein ;, situ. In not one instance only, but in several, those 
experts of " light and leading " have written elaborate reports, defined tbe dip 
and strike of the supposed vein, &iven estimates of possible returns, when the 
most superficial mining would have proved tbe supposed outcrops to be simply 
two or three isolated boulders. But tbe question arises bow those boulders got 
there? There must be some law regulating what has been so misleading and 
erratic; any experience which may tend to elucidate the problem can therefore 
not be out of place, esr>ecially when we consider the interests in many places 
at stake. 

The dip and strike of the veins seem to bear no relation to the dip and 
strike of the country rock. There is not an uptilting of strata in proximity 
to the veins, nor are the veins enca.ed between parallel beds of gneiss rock, 
but rather, so to speak, within foliating fractures, due perhaps to shrinkage and 
lateral pressure at all angles to the dip, and trailing along on top of the 
harder rock. In fact, the veins in some places bear a strong analogy to a 
bard, poor coal seam on the confines of the carboniferous rocks, rolling about 
in places, as with coal swelling out into large blocks, then, a few feet farthl'r 
on, represented only bt_ a tiny string of quartz, but in nearly all cases em­
bedded in a soft (elspathic sand. Geologically, it is not difficult to conceive 
the complet .. erosion of hills, even to forming the great valley between the 
two ranges of mountains, so that the quartz being thus liberated, and very 
hard, have resisted disintefFation, and have gravitated to levels and distances 
some way from their original or ;, situ position; or the prolongation of veins 
have had the encasing softer rock washed away, the quartz being so much 
more durable, haTe resisted disintegration, and may be found scattered about 
at all lower levels. 

An interesting feature are the old native workings. One sees a not dis­
similar method to extract the gold to that employed by the ancient miners on 
the moors and dales of Yorkshire-those old workings which are said to have 
been wrought centuries ago to extract the lead and silver contained in the 
veins. Those northern •1iners, tradition says, worked the bill-side veins bl 
directing large quantities of water to dow down over the out-cropping rninera , 
furming between the hard limestone rocks great grooves sometimes hundreds of 
fee\ in length, and fifty to more, feet in depth; or that they "hushed" the 
vein matrix out, the old workings being still called hushes. 

In the Wynaad the natives seem also to have used the erosive powet' of 
water to mine, but the geologic conditions would not permit an · identical 
method to that in the north. Perhaps a section through the Y ellembully vein 
will illustrate. 

About six to seven miles west of Devalah are situated very large nati\·e 
workings. The vein crops out on the hill-top. The appearances indicate the 
racing of water along the vein from the west-perhaps during the monsoon­
and having bad small drifts driven in under the vein (some are still to be seen) 
into the soft sandy ground beneath, a large portion of the up-cropping_ vein 
would be undermined when hl'rning in the water, and properly directed against 
the pillars, the latter would ultimately wash away, and large masses of· quartz 
would fall down the south bill-sitle, which latter has the appearances of an 

:lJ 
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old burrow, so covered is it with ragged and broken pieces of quartz, stones 
of considerable weight to small pieces like pebbles, implying the whole to 
have been carefully examined. Near ?evalah, on the Adelphi estate, nearly 
a similar system has been employed. The vein in the latter slopes down 
near the surface in a hollow of the hill-side. Here the natives seem also 
to have cut through the vein in the hollow, made holes through fractures 
in the vein and turned in water, for their old drifts and little shafts are 
still to be seen. Their most mining-like working, however, are on what is 
probably the dip side of this vein on the north-east side of this hollow over 
a small bill. It is at this latter' point the deep shafts of the native workers 
are found. An engineer and myself went down one of those 70 feet deep shafts. 

The natives seem to have understood the danger of taking out the \'ein at 
the shaft bottom. They lift it entire at this point, and drove off in the country 
ground, then cross-cutted to the ''ein again. We went into this drift and cross­
catted a small distance, but further progress was obstructed by fallen dtbris. 

Another native working which has attracted c011siderable notice is that of 
the Skull Reef, and on the eKtension of which ltelow another on working has 
been driven the often-quoted Wright's Level. The vein at these places is 12 
to 15ft. wide, and as the quartz is quite hard, the old workings have not 
wholly collapsed, so. that one is able to see the magnitude of their mining 
operations. 

Skull workings referred to are also not unlike those shown, being simply 
a hole cut throu~h the vein. All along. this outcrop small shafts are numerous, 
indicating in the1r way considerable mini(tg having been wrought. 

Still extensive native workings should be understood. When compared 
with the abandoned diggings of California they appear small; compared with 
the ancient workings of Cornwall or those found in the lead districts in th!! 
north of England, the Wynaad workings take only a minor place. 

There are many peculiarities here to which but little thought is given in 
England or the United States, notably the labour and climatic influences. 
Although it is said coaly labour may be obtained in unlitmited quantities, 
there are times when its scarcity will act detrimentally to mining industry. 
It may, perhaps, be taken as an axiom that to mine successfully the labour 
and appliances must be efficient and constant. At the present, labour ili very 
scarce and not to be obtained, it is said, for a few weeks yet, This ·exodus 
is said to be due to feasts and the unhealthy condition of the Wynaad; still, 
although many sufler from fever, European and native, there is a goodly 
sprinkling of both classes who have thus far suffered no inconvenience from 
climatic influences. It is, ·undoubtedly, a matter of considerable importance, 
and will require serious thought. Those mines which the newspapers say are 
about making immediate returns in gold must seriously feel the want of labour. 
Indeed it is a question if Chinese labour would not pay to introduce labour 
that would be constant for at ·least one, two, or even three years' contract, 
One harassing feature now is if a gang of coolies are taught to perform the 
worlr. in hand, the week fo\lowing their places have to be filled by anothe'r 
gang. Cert:;linly this is a matter that will in time correct itself-'telays of 
coolies 11,re CQnstllntly coming and going-still when the stopping out the roofs 
of the drifts when large quantities of rock is being mined, it will be necessary 
to have such labour, both European and native, who understand their work. 
Appearances indicate that the ground will require ·being efliciently and securely 
timbered, or the heavy rains during a monsoon may resul! in serious consequences 
to mining development. 

Devalah, Wynaad, April 20. 

[The difficulty about a steady and_ c_onstant s~pply of labour fell in the 
Wynaad curiously enough would not apply to Ceylon, and oar climate is also 
a safe one.-coMPILERS.] 
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GOLD IN THE KURUNEGALA DISTRICT. 

Madaliyar Jayetilleke of Korunegala has forwarded to us some interesting 
specimens of quartz and plumbago streaked with auriferous-looking substances. 
He writes as follows:-

"I send you per train some quartz picked up from different places in 
the district. I believe the glittering stuff adhering to them is mica. I simply 
send these to you to ascertain if the quartz I am sending is of the proper 
sort wherein I am to search for the real thing. I have been guided by the 
piece of quartz with gold you gave me; and what is more, I have shewn it to 
hundreds !Jf people here, without telling them where it was got from, and I 
hear a good many are going about searching for gold. I wish them success. 
18th June 1881." · 

The streak of green glittering matter in the plumbago is copper, while 
the qurtz: is freely mixed with pyrites, but of a very promising character, and 
in one instance Mr. A. C. Dixon thinks it must be auriferous. One mode of 
distinguishing between iron pyrites and gold in quartz is the tarnished look which 
comes over the former, but a good lens is required to distinguish this clearly. 
Mr. Dixon has himself found the evidences of gold in the Kurunegala district, some 
miles along the Dambulla road. It is this gentleman's belief that the reef 
which crops out in the Dolosbage district runs along by Rambukkana 
through the Kurunegala district. Further exploration is required • . 
THE CEYLON PRESENT OF PEARLS TO THE PRINCESS ROYAL 

(From the Colombo Obs~rver, February 17th, 1859.) 
Pakier 'l=amby's gold and jewelled box, surmounted by an elephant, is, 

after all, to form the main portion of the present to the Princess Royal. A 
pair of rich pearl bracelets is to be added. The old jeweller told us last even· 
iog that he looked more to the honour than to . the profit of the trans­
action-intimating that he had parted with the box below its value. But 
then when the Queen and Princess ask " Who made this box. ? '' the reply 
will be "Pakier Tam by of Ceylon !-the same, whose workmanship, ex­
hibited at Paris, received lumorable menlio11." And so, he ·says, his old age 
will be crowned with honour. 

ACKNOWLEDGMENT OF THE PRESENT. 
(From the Colombo Observer, June 2Jrd.) 

We have received the following for publication:-
The Governor has received the following most gracious Letter from Her 

Royal Highness, the Princess Frederick William of Prli5Sia, and has much 
gratification in communicating Her Royal Highness's ~entiments and thmks, 
to all who took part in the offering recently presented. 

Pavilion, Kandy, June 20th, 1859· 

BERLIN, May Iltb, 1859• 
SIR,-1 am commanded to inform Your Excellency, that Her Royal High­

ness the Pri!lcess Frederic William of Prussia, Princess· Royal of Great Britain 
and Ireland, has had great satisfaction in receiving the magnificent pr ~sents 
forwarded by you for her acceptance on behalf of the Colony of c~ylon. 
Beiog the work of native artists, Her Royal Highness highly admired them 
for their taste. and richness, and they are to Her Royal Highness objects 
of the greatest interest and curiosity. But they have, and ever will have, 
the gratest value in the Princess's eyes as a token of t~e affection and 
attachment which prevail, not only among the British residents, bur among 
the native population of your Island, towards the person of Her August 
Mother, aud which are iu auch a kind ~J~auuer extended to herself. Her 
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Royal Highness feels truly touched by so gratifying an expression of the tie 
of sympathy connecting her with a distant possession ef the· British Crown, 
and I am to request Your Excellency to accept for yourself, and to convey 
to all those who have contributed to, and co-operated in the preparation of 
this offering, the warmest and most heartfelt thanks of H~r Royal Highness. 
I am at the same time commanded to inform Your Excellency, that Her 
Royal Highnesss has worn the bracelets, which have been much admired, 
and bas placed one casket on Her table, and sent the other to a jeweller's 
in this town. to be exhibited. ' 

I have the honor to be, sir, Your Excellency's most obedient servant, 
(Signed) E. DE STOCKMAR, 

Private Secretary to H. R. H. 
To His Excellency, Sir HENRY G. W.\R.D, K. G. C. M.G., Governor of Ceylon. 

"GOLD IN CEYLON.'' 

REPORT ON QUARTZ REEF ON AMBLAKANDA ESTATE, 
DOLOSBAGE. 

There are two prominent quartz 'reefs crossing this estate striking N. 20° 
W., and having a tlip of f-rom 70• to So• to the ,V. This strike nearly 
coincides with the auriferous reefs of South India, the geological age of which 
is contemporaneous with the hill districts ·of Ceylon. 

I traversed the principal reef from the Ingurugalla boundary to the opposite 
limit of the estate in the rnine nellr the store, as well as the greater por· 
tion of a parallel reef. I had a few blasts put in several plactl& which were 
much weathered, in order to determine the nature of the quart:o below, and 
eventually selected two places which I thought ad~;sable to examine. The 
Ont: was in the ravine near the store which had to be abandoned on account 
of water. Most attention has been paid to the main reef standing out pro­
minently forming a ridge, about centrally situated on the estate. In this 
ridge a large cutting has been made across the reef which is over 20 feet 
broad to a depth of o,·er 12 feet. As the pit deepens the quartz becomes 
more compact in texture, and contains iron pyrites as .well as magnetite and 
limestone. It is also slightly chloritic, due to the presence of chlorite. In 
some parts it is laminated with hornblende and felspar, and veins of mica­
ceous clay are met with. A large portion of the quartz is cavernous. · To­
wards the centre of the reefs the quartz is very compact, and I think extends 
to a great depth. 

I have selected specimens of the rock from time to time and tested the 
samples. Near the surface no trace of gold was evident, but deeper down 
I met with slight traces, and the samples last taken furnish slightly better 
results-not more however than 4 grains to the ton, which is a very small 
proportion. 

I am inclined to think that on further examination of this reef in its 
~rtwsif»l which. is considerable, and probably even in Amblakanda, that 
gold will be met with ia much larger quantity. The reef is well defined for 
a long distance to the North and South, probably the same as that met with 
on Mount Jean. 

The time occupied in blasting has been long, and the depth to which 
the pit has been carried has but barely reached the limit I intended. The 
work is now stopped on account of the rains. 

ALI>XANDIIIl CAMPBELL DIXON, 
F. C. S., B. &., Hrmors London Univ~rstty. 

Colombo, 23rJ June 188,1. 
[June 25tb.-It is likely that Mr. W. Evans, a practical Gold Miner, will 

· be oogaged to follow . up Mr. Dixon's exploratio1;1 ia Dolosbage and Amba· 
~:amuwa.-CoMPILEils.] 
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Peari.-A. peculiar product of certain marine and fresh water inollmros or shell 
ftsh. Most of the molluscooa animals which are aquatic and reside in shells are pro• 
vided with a ftuhl secretion with which they line their shells. and give to the other­
wise harah granular material, of which the shell ia formed, a beautifully amooth 
aurface, which prevents any unpleaaaot friction upon the extremely tender body of 
the a.nimal. Thia aeoretion ia evidently laid in exg.emely thin aemi-trans~rent filma, 
which, in consequellAJe of auch an arrangement, have generally a beautiful 1rrideacence, 
and form in aome speciea a sufficient thickness to be >cut into u.aeful and ornament- . 
al articles. The material i~lf in ita hardeWid condition ia called nacre by zoologi•ta, 
and by dealers lr[other·of-Pearl. Besidea the pearly lining of the 8hells, detached 
and geaerally spherical or rounded portions of the uacrc are ofk'n found on opening 

. the shells, and there is great rea.on to suppose theso are the result of accidental 
cames, such as the intrusion of a guiu of S&Dd or other substanoe, which, by irritating 
the tender body of the animal, obliges it in self-defence to cover the cause of 
offence, which it has is no power to remove; and as the secretion goes ou regul­
arly to supply the growth and wear of tbe shell, the included body constantly 
gets ita share, and thereby continoea to increase in size llntil it becomes a pearl. 
'l'he Ohinese avail themselvea of the knowledge of this fact to compel one species 
of freahwater mU88el, Unio Hyria, to produce pearls. In order to do this, tb.ey keep 
the Unios in tanka, and inaer~ between the shell and the mantle of the animal 
~ither small leaden shot or little spherical pieces of motber-of·pearl. 'l'heae are 
sure to receive regular eoatin&s of the nacreous secretion; and after a time look 
like pearls formed under ordinary circumatllncea. These curious people also practice 
another trick upon these animala; they insert &mall imagE's of tbe .Buddha stamped 
out of metal, which soon become coated with the pearl secretion, and are cem· 
Pnted by it *<I the shells ; to those ignorant of its origin, th~ phenomeno!l is a 
supernatural testimony to the truth of Buddhism. Examples of these curiosities 
are to be found in many of our museums. 

A pla.n of making pearla was suggested to the Swedish Government by Linmeus. 
It consiawd in boring a a mall hole t.hrough the shell of tho river mussel, and insert­
ing a grain of aand, so as to alford a Bucleus for a pearl. The plan at first succeeded 
sufticiently well to prove ita practicability, and he was rewarded by a sum of money 
(.£450) but it failed as a profi.table apeculation, and waa abandoned. 

Tbe &J:act nature of the secretion has neYer been satisfactorily determined ; 
it is, however, aacertained that it is deposited in thin dims; which overlie each other 
irregularly, and to this peculiar disposition of the platea, the beautiful irridesceuce 
of common pearls is attributed. This formation w"s a great puzzle to the ancient., 
amongst whom they were highly prized. Dioscoridea and Pliny mention the belillf 
that they were drops of dew or rain which fell into the sheila when opened by the 
animals, and were then altered by some power of the animal into pearls. This opinion 
which, obtained all over the east, is thui charmingly a.lluded to by 1\loore :-

"And precious the tear aa tha.t rain from the sky, 
Which turns into pearls as it fa.lla in tho sea." 

The inost famous pearls are those from the east; the coast of Ceylon, or 
Tt.probaoe as it wa.s ca.lled by the Greeks, having from the earliest .times been 
the chief locality for pearl fishing. They a.re, however, obtu.ined noN of nearly 
the nme quality in other parte of the world, as Pa.na.mu. in l:louth America, St. 
Magarita in the Weat Indies, the Coromandel Cou.st, the shores of the Sulu Islands, 
the Ba.lirim Islands, and the islands of Karu.k and Corgs in the Persian Gulf. 
Tho pearls of the Bahrim fi.silery u.re said to be even fi.ner tha.n those of Oeylon, 
and thel form a.n importu.nt pu.rt of the tru.de of Bassora. These, and indeed all 
tho foret~ pearls. osed.in jewell~ry, are pro.duced by the vearl oyster. The shells of 
the molluscs whtcb yteld the Ceylon, Indtan and Porsta.n ones, u.re somotimes as 
much as a foot in dia.meter, and are usually about nine 'inches. Those of tbe Ne'v 
'Vorld, although the shells are smaller and thicker, are believed to be the same •pt:cieN. 
The chief locality of the Oeylon pearl fishery is a bank about 20 miles long, 10 or 1:! 
miles from shore, opprn;ite to the villagea of Ooodatcby and A.rippo on the northern 
coast. The season of t.he fishery h'ata about three months, commencing 11t the begin• 
niag of February, and is ca.rried on under Government reaolations. The boata em• 
plo;)'ed are opn, and vary iu •i•o from 10 to 1( tone bardon ; lhey put out e.t nisht, 
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usually at JO o'clook, on a signal gun being tired from the fort of Arippo, and make for 
the Government guard veiiSel, which is moored on the bank, and serves the double 
purpose of a guard and a lighter-ship. The divers are onder the direction of a manager, 
who is c~lled the Adap~naar, and they are chiefly Tamils and Moors from India. 
For each diver there is provided a diving stone, weighing about 30 pounds, which 
is fastened to the end of a rope long enough to reach the bottom, and hl\ving a 
loop made for the mao's foot; and in addition to this, a large network basket, in 
which to place the pea.rl oyesters a, he collects them. These are hung over the 
sides of the boat; sod the diver placing his foot in the loop attached to the 
stone, liberates the coils of the rope, and with his net basket npidly decends to 
the bottom. ' 

To each boat there is usually allotted a crew of 13 men and 10 divers, 5 of 
whom are descending whilst the others are resting. This work is done very rapidly; _ 
for, notwithstanding the stories to the contrary, the best divers cannot remain 
longer than 80 seconds below, and few are able to exceed 60. The greatest depth 
they descend is 13 fathoms. When the driver gives the signal by pulling 
the rope, he is quickly hauled Ull with his net and its cont.ents. Accidenh rarely 
happeu; and as the mer. are very superstitious, their safety attributed to the 
incant&tions of their shark-charmers, performed at the commencement of the fishing, 
Sir E. Tennent, however, attributes the rarity of accidents from sharks, usually so 
ahuudant in tropical oeas, to the bustle and to the excitement of the waters during 
the fishery frightening away the dreaded creatures. The divers are sometimes paid 
fixed wages: others agree for one-fourth of the produce. "rhen a boat-load of oysters 
has ~ obtained, it returns to shore, and the cargo, sometimes amounting to 20,000 
or 30,000 is landed and piled oil the shore to die and putrefy, in order that the 
pearls may be easily fonnd. The heaps are formed in small walled compartments, 
the wall surrounding each being about one or two feet in height. Several of these 
compartments surround a small central enclosure, in which ia a bath, and they slope 
towarda this bath, and are ellCh connected with it by a small channel, so that any 
pearls washed out from the putrefying mass by the rain may he carried into the bath. 
'Vhen the animals in the shell are sufficiently decomposed, the washing commences, 
and great care is taken to watch for the loose pearls, which are always by far the 
most valuable ; the shells are then examined, and if any attached pearls are seen, they 
are handed over to the clippers who, with pinchers or hammer, skilfully remove them 
Such pearls are used only for settin~; whilot the former, being usually quite round. 
are drilled and strung and can be used for beads, &c. The workmen who are employed, 
to drill the" p<".arls, also round the irregular ones, and polish them wlth great sklill. 
The method of holding the pearls during these operations is very curious ; they make 
a number of holes of small depth in a piece of dry wood, and into these they fit the 
pearls, so that they are only partly below the surface of the wood, which they then 
place in water. As it soaks np the water and swells, the pearls become ti:rhtly 
fixed ftnd are then perforated, &c. The~~e operations are all carried on, on the spot. 

For many miles along the Oondatchy shore, the accumulation of shells is en· 
ormous, and averages at least four feet in thickness. This is not to be wondered at, 
when it is remembered that ~his fishery -has been in active operation for at least 2,000 
years. The place itself is exceedingly barren and dreary, and, except during the fishing 
1eason, iR almost deserted; bat at that time it presents an exceeding animated 
spectacle ; thousands of people of various countries and castes, are here drawn togethf!r, 
some for the fishery, others to buy pearls, aud others to feed the multitude. They 
chiefly reside in tents so that it appears a vast encampment. 

The Fearls vary much in size; those as large as a pea, and of gooil colour and 
form, are the b88t, except unusually large specimens, which rarely occur, the most 
extraordinary one known being the pearl owned by the late Mr. Hope, which mea~ured 
two bcbes in length, and four in c.ircumference, and weighed 1,800 grains. 1'he 
smaller ones are sorted into sizes, the very smallest being called seed-pearls. A con­
siderable qua"Rtity of these last are sent to China, where they are said to be o~lcined, 
and nMe in Ohinese pharmacy. Am9ngst t.he Romans the pearl was a great favorite, 
and enormous prices were paid for fine ones. One author gives the value of a string 
of pearls at 1,000,000 sesterces, or about .£8,000 sterling. The single pearl which 
Cleopatra is said to have dissolved and swallowed was valued at £80,729, and one of 
the same value WAll cut into two pieces for earrings for the statue of Venus in the 
fantheon at Rome. OomiPJ to latter timee1 we read of a pearl, in Q11eeu Elizabeth'• 
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reip, belonging to Sir Thomu Grelham, which wu valued at £15,000, aud which 
he is said to ba98 treated after the faabion of Cleopatra ; for he powdered it and 
drank it in a rlau of wine to the health of the Queen, In order to aatoniBh the am­
bassador of Spain, with whom he had laid a 'll"&glll: that he would rive a more costly 
dinner than could the Spaniards. 

Durior the occupation of Britain by the Romans this oounky became famoua 
for its pearla, which were found in the fresh water mu..U of our rivers. Generally 
the pearls of these mollUIOs are amall, badly ooloured, and often valuelea ; but occasion• 
ally they occur of 11110h beauty aa to rival those of the pearl o:rater. Some years ajlo, in 

• \he Sootoh rivera, the -rob for pearls was prosecuted VtBorously, especially by a 
merchant named Unpr, of Edinburgh, who had brought Sootoh pearls into great 
repute. He collected apeoimeus ranging, as was stated, from £5 to £90 each and 
fonaei a neoldaoe aid to be worth£850. In Scotch pearlaof the higheet quality, there 
ia a pleuing pinkiah tint, which ia Yery permanent. The llahiug for pearl muaaels is 
by no JBMD8 10 dan1eroua or troublaome u for pearl OJ'Iteft; UIU&lly they are found 
in the beda of aireamt, lhallow eDOU,h to Wilde Ia, and 10 clear that they can aee the 
bottom. 1f too deep to relDOT8 with 'be baud, they are eMily captured by putti.ag 
a &tick betw- their ppiq ahelle, which inataD~:y ciOH upon it, and can be drawn 
011t with it. So prolltable did t·hi• purauit become, that a great many peraous enga1ed 
in it. • 

Very &ne river J~Rrla, .known on the coilti.aent u Bohemian pearls, are found 
in the rivers Moldau and Wottawa. There ia a1ao a fresh-water pt>arl liahery in 
BaY&ria,Where the river lltz yield& at timea very llne apeoimene. Even the most in· 
ferior pearla can only be properly polished with pe~rl duet, alld the inferior pearls are 
powdered for the purpose of poliahin4' and roundi•g the lner ones. . 

False pearla are very admirable 1mitations, made by blowing 'f/8/tY thin beads or 
bulbs of glasa, aud pourinr into them a mixture of liquid ammonia, and the white 
matter from · the anales of the Bleak and sometimes of the lloach and Dace. The 
proper way to prepare the pearl-matter ie first to removA the -le of the lower part 
of the fish; these mu&t then be very carefully washed, after which they are put 
to aoak in water, when the pearly film falla off and forma a Bediment at the bottom 
of the vessel, which ia removed and placed in liquid wnmonh for future use. This 
J~Rrl mixtilre, when of the best quality, is very costly, being aa much as £4 or £5 
per ounce. l!'or use, it is diluted with ammonia. and injected into the glass beads, 
ao aa to -thinly coat them inside; afterwards t.be better kinds have melted white 
wax poured in, which renders them more durable. Tbe French an(\ Germans pro· 
dllCe in this way imitations of the ftnest oriental p611rls of such beauty, that the most 
practised eye can har,IJy detect the tlifference. The bleak is procured in consider­
able quantities for this purpose from the Thames and othf'r rivers in England. 

The invention of artificial pearls is due to a Frenchman; named Jaquin, in the 
time of Catherine di Medici, and the msnufacture is now chiefly carried on in ths de­
~ment of the Seine, where great improvement• have lately been made, especially 
m the art of giving the irregular forms of large pearla to the glass-bulbs, and thus 
increasing the resemblance, and in removi.ag the glasay appearance caused by the 
exterior glass coating, by exP.O&ing it for a shori period to the a.ction of the vapour 
of hydroftuoric acid. Muctlage of fine gum-arabic ia also used instead· of wax, 
which increases the trauslucency, gives gt:eater weight, and is not liable to melt 
with the heat of the wea.rer's body~a defect to which those filled with wax are 
very liable. 

Roman pearls differ from other artificial pearls, by haviug the coating of 
pearly matter on the outside, to ". hich it is attached by an adhesive substanctl. 
The art of making these was derived from the Chinese.· 

MOTilEU-DF·PBARL, ~he shells of the large bivalve mollusc, Jleleagriua 11«1.1'· 

gtn·ifaa, which also produces the precious pearls. • These abells aro collected in 
vas~ numbnrs m the ~ropicl\1 seas, ehiefty on tbe coa.st of Coylon, Munila, Cuba, 
Panama, u.nd the South Sea Islands. Those from Pammna ara small anti thicl<, 
and arc known in commerce as "bnlloc](" shells; those from Manila arg tiuect 
in quality, often as much as a foot in diameter, round and fiat. There are two 
varieties-the white or silver lipped and the black lipped. So eno1·mous is tbtJ 
trade in these sLells, that the imports of this country alone amounted to 3,000 tons 
--:--:-:--:-- - - - - -- - -- ---:-:---:----:-~----::--:--:-::---::----:c * This is a curious error. Mother-o'-pearl is procured chiefiy from large thelia 
of quite a different apecie1.-F.oD. 
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per annum, the value of which ia ner.rly .£100,000. Although luge quanthiea of 
tbeae abeUs &rs oon1umad in iola.yin~t fancy wood·work p.t~opienna.che and in 
makinJ knife.haodles and other sma.ll ornsmeot&l object&, by far the greater por· 
tioo 11 required for ma.lring buttons, chiefty in Blrmillih&m.-Brili•h li orth 
Bo~ Herald. 

To the Editor II/ the" Bl'iNh N()rtl& Bor1110 HeraU." 
Sxa,-Without wiabiDg uy critioiam to be implied on the Barty Notiotw of 

North Borneo a.nrl Sulu from Clri- Sonroea which were printed in yoar iame of 
the lat inptut, I lhould like to re~rk tha.t I waa t'specially struck by the weight of the 
pearl meotioned in the following pauage :-" In the yea.r 1421 (.A..D, 18 1111pp01ed to be 
understood) \he mother of the Eaatern Kiug (King cif Sulu) wnt to Oourh bro*her 
of her late hoabaud, called Peduk& Soli; he pr-nted aa t.ribote a large pearl weiebing 
more th&D uwe11 uuu." Now 18Yeo Chioeee taels are equ&l 4,1~7 2/6 graiu Tzuy, 
which if valued at the pr_, valuation of pearla,fr81Umillf the pearl in queation 
to have been of the f\rat quality, would give the gran eum of UJ..874. lo the eaiim• 
ation of the Chinue it may have poeaeued a still high• value, ~~~~ the fabul­
pricee they sometimes put on pearls. That which .Julius 01l18&l' preaeated to ~~ 
mother of IIIarcua Brutus wu v.lue.t at £48,417 lOs ; and the one which Oleopatra, 
in her desire to expend in one feast a larger aum than Mark Anthony bad doDA in hill 
moat aumptnoua fauta, awallowed with a drao,ht of vinegar; 001t about £i!0,729 35s 
td. The pearl obtained by Philip II 4f Spa1n in lli87 from the illand of H&rgarit& 
olf the Columbian Coast which woiahed 260 carats or 800 pin• wu nlued at 81:10,000. 

To those celebrated pearl• just not.ed must now be added (if cffldence il to be 
placed in the Early Noticee of Bor .. o &Dd Sulu from Obin- Soureea) the above 
remarkable one present.ed by a Queen of 8olu to the .HOng-Te of the K.inllfom.-
Youn, &o. 0KIN-Cuu. 

PEARLS AND PEARLING LIFE. 
Plt.U.LS AND P&AilLING LIP&. DY EDWIN W. STili!:ET&J., F. a. G. s. e 

(LormoN: GI!OiiGI B&LL AND SoNs, 1886.) 
The book before us, according to the preface, and as far as we aro 

aware, is the only work ia the English language which is entirely devoted to 
the history of pearls. The introductory chapter is immediately followed by 
one which gives a brief historical account of pearls in connection with India, 
China, Persia, Palestine, Egypt, Ancient Greece and Italy, and Europe in the 
middle ages. This is succeeded by a rt'IUIIU of the ancient ideas respecting 
the origin and supposed medicinal qualities of pearls, and by a few words 
on " breediog" pearls. The next chapter treats of the different kinds of pearl· 
forming mollusks, both marine and fluviatile. The writer then gives an 
account of the true mother-of-pearl shell, deseribing its geographical distrib· 
ution, the dili"erent varieties, its structure, the parasites found within the shells, 
and their external enemies, their method of getting rid of extraneous substances 
(stones, small shells, &c.) accidentally introduced within the ,·ah·es of the 
shell, and the uses to which the mother-of-pearl is put. The shth chapter, 
although headed "The Origin and Formation of Pearls," also refers to the 
different kinds, such as IHJui!IA pearls, liii1«JW pearls, and uq rle jMrlt, the mode 
of life of the oyster, the positions in which pearls are found, &c. It also 
treats of the qualities which regulate the nlue of pearls. The next chaptt:r 
gives a short account of the Sooloo Archipelago, the natives as pearl divers, 
aml their method of dredging. Then follows a good description of the fisheries of 
North· West Australia and Torres Strait, and this is succeeded by an interest· 
ing chapter entitled " Pearling Life at the !'resent Day," which is practically 
descriptive of pearling expeditions maue by Mr. Streeter's \'esse!, the Sru Pas 
Sai~, from Singapore to the North-West Australian coast anu the Sooloo Archi· 
palago. Chapter XI. is devoted to a condensed account of the pearl-6;,beries of 
Ceylon and Southern India, and this is followed by a ruu11u of what is known 
respecting the fisberie-a iu the Persian Gulf, the ReJ Sea, on the west coast 
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ot North America, and at the West Indies. Pearls produced by shells which 
inhabit the ri\:ers and lakes of Great Britain and foreign countries are described 
in Chapter XIV., and the artificial production of pearls by the Chinese is 
also here referred to. The different kinds of coloqred pearls, and the mollusks 
which produce them, are then treated of. In the succeeding chapter the most 
famous pearls of both ancient and modern times are recoun\e<l, and the immense 
sums at which some of them were valued are stated. Chapter XVII. gives 
the history of the remarkable cluster of pearls known as " the great Southern 
Cross pearl," which was exhibited in the West Australian Court of the Colonial 
and Indian Exhibition, and valued by the owners at Io,oool. The next and 
concluding chapter is devoted to the value of pearls, and shows bow their 
worth has varied in rhis country at different periods from 1671 to the present time. 

A map is then introduced showing the principal pearling regions. In 
an appendix, the works bearing on the subject which have been consulted by 
the author are enumerated, and a full index completes the Yolume. 

Mr. Streeter has brought together a large amount of information which 
will be of interest to the general reader, for whom especially, and not for 
the scientific, the work has been written. The most original material is com­
prised in the part extending from the seventh to the tenth chapter. The chap­
ter devoted to- the Sooloo Archipelago contains some details which, although 
interesting in themselves, are rather foreign to the subject of the work. 

The same observation applies to the account of the constellation Crux 
Australis, or Southern Cross, introduced in the sev~teenth chapter • 

As far as we have noticed, the various opinions and statements set forth 
in the work are mostly accurate. It may, however, be questioned whether 
" there is perhaps no instinct implanted in the human breast more pewerful 
than the love admiration," for is not that of self-preservation supposed to 
regin supreme! We would point out that the_ term La,u/lilmmchiata is now 
supersed by that of Pe/er.ypoda, and with good and sufficient reasons is 
adopted in the latest and best manJJals on conchology. The bathymetrical range 
of bivalvs far exceeds the stated limit-200 .fatqoms-specimens having been 
obtained by the Challenllger and. other deep-sea exploring expeditions in depths 
ranging as low down as 2,900 fathoms.· 

The book is printed in good legible type upon toAed paper, but the pic­
torial portion mars ·the rest. The plates illustrating the ii'Ialleus, the ~.Ueleagritza, 
the U11iQ,. the Pimza, the S/rQmbus, and \he Turbi11ella are simply execrable. 
They are printed upon a fearful black grounr;l (one almest expects to see 
"Sacred to the memory of," &c.), inclosed by a thin white line with ornamental 
corners, and seem to us to have a most common appearance. We canuot sec 
one redeelning feature in them, the drawing and colouring of the shells being 
"qually bad. If another edition is called for, fresh and accurat illustrations 
should be provided.-E . A. S.-Nature. 

[The pearl shells are beautifully engraved in Tennent's Natural History 
of Ceylon.-CoMPILERS.] 

THE METHOD OF COMPUTING THE VALUE OF PEARLS 
AT MADRAS. 

Pearls are sold at a certain stipulated pric" per cbour as the parties may agree. 
Seed· pearls or such as are below 6oo sieve are. !i(lld by the ounce Troy 

or other weight. . 
The chour is more or less valuable as the pearls are Rlore or less. perfect 

or agreeable to exist-ing taste. 
At Madras, pearls are strung in lengths nearly about that required for a 

woman's necklace. Of these strings any number compoe;ed of similar pearls 
and of the same number are collected into a bunch or bundle. 

24 
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To determine the value of any string or bunch of pearls, any string is selecleu 
and cut from the bunch with as little spare silk as possible; this is weighed very 
nicely by an Indian weight called Manj~lin, 20 o~ which malt.e 1 Colliujee: 

The relative values of pearls are m proportton to the squares of thetr 
weights, ac·co~in~ to whic~ t~e c~our is always calculated from the standard 
of 1 pearl wetghmg 1 ManJehn betng nearly equal to ~ of a chour. 

Pearls are distinguished by the sieve or searse through which they have 
passed. and by the number of such which will weigh a Collinjee. Thus a 
certain sieve will pass pearls of a manjelin each precisely, and this may be 
called 20 sieve. 

I pearl of 20 sieYe is equal to i cbour sieve and 1 collinjee is equ'll to 
15 chours. 

7i chours 
5 
3t 
3 
I! 
1 

of pearls, but is 

pearl 40 sieve 3)6 cbour sieve 1 colinjee 
do. 6o do. 1112 do. do. 
do. 8o do. 3(64 do. do. 
do. 100 do. 3i 100 do. do. 
do. 200 do. 3!400 do. · do. 
do. 300 do. 3/900 do. do. 

This small table may serve to show the relative value 
formed from my own idea and may, therefore, err. 

When buying by the manjelins the follo.wing rule will lead to the number 
of chour:-

Put M for the weight of single string in manjelins and fractions. 
, N . for the number of pearls on a string. 
n S for the number of strings of the same kind in a bunch. 

Then ~ ~·.1:1 is always equal to the number of chour in a bunch and if 
· av:•vs 

V be put for the value of 1 chour then ~ will give the price of the 
bunch. These Algebraic forms may be thus reduced to Arithmetic rules : 

1. multiply the number of manjelins by itself and the product by the 
number 3 and this last product' by the number of strings. 

2. Divide the last product by 4 times the number of pearls on a string, 
the quotient will be the number of chour in the bunch. 

3· The number of cbour multiplied by the number of pagodas per chour 
will give the value of the bunch. 

The weight in m:lDjelins generally including fractions, it becomes opcrose 
to calculate by simple Arithmdi.c; therefore, the following method by logarithms 
is preferable :-

1. To the constant logarithm (of i or) 9,87500 add twice the logarithtll 
of the number of manjelins in one "string, and the logarithm of the number 
of strings in the bunch, reject 10 from the index of the same. 

2. From the above sum of logarithms, subtract the logarithm of the number 
of pearls on a string, the difference will be the logarithm of the number ()( 
chour in the bunch. 
. 3· To the logarithm of the number of chour, add the lo~m. of the price per -
cbour, and the sum will be the logm. of the price of the bunch. Thus for example :-

I have a bunch of pearls- consisting of 3 strings. Each string has 98 
pearls and weights 17 7/16 manjelin5, or precisely 100 grains at 12 pagodas a 
chour, I wish to know the number of chour and its value? 

Constant logm... .. ... 
· 17 7/16 or 17,437 manjelins its logm. 

The same repeated ... . .. 
3 the number · of strings its logm. 

The sum rejecting 10 ... 
~ the number of pearls on a string 

9,87500 
1,24147 
J ,24147 
0,477l2 
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Gi~en the numlier of chou 6-98 : 
12 the number of pagodas per chour 

The ,·alne of the bunch Is 83~· ·pagodas 1,92JOJ 

In order to have a certain check on native merchants as well as to know 
the value of pearls at any time, I sought the value of a ll\anjelin in the 
Calcutta Directory where _it says the· manjelin i~ ~l carat, of which 572 
!~lake an ounce Troy. _Tht~ would mal.e the manJehn be to the i!rain Troy 
as. 19 . to 24 nearly, whtch ts w~ong. Dut an experiment shewed me that the 
stnn~ ~n ~he above example we1ghe~ precisely JOO grains Troy. So that each 
~.lnJehn IS nearly equal to S.l grams; and. a single_ pearl weighing 6:1- grains 
1s equal to I chour from wh!ch the followmg rule 1s deduced substituting W 
f M . th f b f . s w. be f b . . . or . m e orm e ore g1ven 4.1,;.:\.'!.'1 N = num r o c our and thiS multlphed 
by V will gh·e the value. The ahove rnle by logarithms is applicable to the 
ease· when weighed by Troy grains sub<;tituting the constant logarithm 8,JS763 
for that bt-fore given, and using the weight by grains instead of manjelins. 

Constant logm 8,35763 
100 grains :a,ooooo 

Do. 
3 strings 

g8 pearls on a strin&.. ... 

Give 6,975 chour 
12 pa1:5. pet chonr 

Clive 83 7/IO pagodas 

.. 2,00000 

0,47712 

2,83475 
1,99123 

o.84352 
1,07918 

J,C)2270 

or 83 pag. 31 fan. 40 cash the value of the bunch of three strings. 
I~ 1812 the price per chour varied between 9t and lo pagodas for du:~ 

'larger pearls which generally sell for less the chour on account of the few pur· 
chasers for such valuable artic.les, but those from a grain and half down to 
those of 1/S of a grain each when perfect sell dearer as being in CODStant de­
mand. These could be had from 9 to 12 pagodas per chour, they have been 
sold to pursers of Indiamen for IS pagodas and those not of the best kind. 

In purchasing by the chour ~ per cent may be allowed tare for the silk 
on which they are strung, but this IS such a trifle as need not be looked after. 

I do not know at what size seed pearls are so called, but I imagine when 
about 6oo or 700 sieve, these are strung· in the same manner as the others, 
and are sold by the ounce weight, but the merchants at Madras attach large 
tassels of silk to the bunches which are weighed in with them and a certain 
percentage allowed on this for tare. These tassels may generally be reduced 
one-half and then allow a tare of ten per cent. 

Good seed pearls are most valuable io proportion to their price when they 
are good-for they are always in demand-they may be bought from 9 to 5 
pagodas the ounce and are worth in Englan4 from 8 to ro guineas. 

The rules above given are absolute, but tables might b~ made which would 
render the operation quite simple. 

Cornelia, 15th No,·. 1812. W.O. 

Digitized by Google 



GOLD AND GEMS. 

GOLD AND GEMS. 
Tuesday, Marek 15th, 1887; Sir GIWRGE Bumwoon. M.D., LL.D., K.c.t.E., 

c.s.I., in the chair. 
The Chairman, in int1:oducing Mr. Phillips to the meeting, said :-1 have 

to congratulate the Society on his having kindly consented to prepare and read 
the paper for this evening-" The application of Gems to the Art of the Gold· 
smith." The firm of which he is now the head was founded more than fifty 
years ago by his father, Robert Phillips, who was the regenerator of art-gold· 
smiths' work in this country, when it {Jad fallen into its deepest abasement, 
between the close of the great war with Bonaparte and the ascension of Queen 
Victoria to the throne of the United Kingdom. He spent most of his life, as 
his son has since done, in travelling throughout Europe for the yearly improve­
ment of his art, to which he gave his entire devotion, and in which he gained 
the ~treatest distinction for himself and his country, earning the highest jury 
nwards at the Great Exhibition, of 1851, in London, the Universal Exhibition 
of 1855• at Paris, . and the 1862, London, and 1867, Paris, International 
E1<llibitions. At the Paris Exhibition of · 1878, he was a juror, kors concours. 
He received also the decoration of the Legion of Honour from the Emperor 
Napoleon III, and the Crown of Italy from King Victor Emanuel, as marks 
of their perso~~,Al recognition of his uuique reputation as an English art jeweller. 
His son, Mr. Alfred Phillips, in succeeding to his father's business, has been 
worthily walking in his father's footsteps, to the great gratification and pleasure 
of all who, like myself, have enjoyed the hereditary friendship of his family. 
But not only_ has a thor~ughly practical and most Interesting paper been pre· 
pared for us to-night by Mr. Alfred Philips. Through the courtesy of several 
of his patrons, it will be illustrated by some of the noblest and choicest works 
that, dnring the · past ten years, have been produced hy Messrs. Phillips Bros. 
and Co. A rare delectation has, in this way, been provided for this evening's 
meeting, for whieh all present will, I am sure, be sincerely gratefal to the 
Duke of Westminster, Lord Revelstoke, ~nd Sir W. McCormack, and the other 
noblemen and gentlemen who have helped to make up the enchanting display. 

T)Je paper re~<d w~ 
-THE APPLICATION OF GEMS TO THE ART OF THE 

GOLDSMITH. 
BY ALFRED PHILIFS, 

My subject being one of the series in furtherance of the views, and I have 
a rigbt to say the hopes, chenshed by the Applied Art Section of this great 
Society, that the impetus of. art application, wisely directed, be imparted to the 
various industries at present more or less flourishing in this country, I have 
had in constant view, while compiling the various fact which I now venture 
o sub mit for your consideration, the desirability of chiefly addressing myself to 
those applications fittest for tlie existing ·age and its requirewents. · 

I do not propose, therefore, to recapitulate this eYening an absolute chrono· 
logy of the application of gems from the earliest periods, but elect to base 
my remarks with reference to the progress of goldsmithery upon the traditions 
which have survived from a comparatively recent period, namely, the early part 
of the 15th century, when precious stones came into liberal employment, fiading 
their chief use as objects of personal adornment, distinct from the mystic and 
religious purposes to which they were applied during the earlier ages. 

That gems were firstly so employed was doubtless due to their extretue 
rarity, inestimable price, and the consequent impossibility of their becoming 
articles of familiar commerce. . 

To ·the archreologist and the historian there is, without dou!lt, much that i~ 
vitally interesting in the use of precious ge•us and amulets throughout the 
early ages : and, so far as we are concerned to-night; there is· thi' much 
which is indispensable to our argument, namely, the well kllown fact of the 
1'\'er-increasing estimation in which gem; have been held since the days of 
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Moses, under whose rule we know theDl to have been used, whatever may be 
the controversy as to their form and nomenclature, as priestly adornments. 

The breastplate of Aaron may be considered as a species of regalia, 
illustrating, as Crown jewels do, priceless possessions, beyond the purchase of 
individuals. 

For identical reasons, the greatest interest must attach ·to the accession of 
Constantine, whose crown is accepted as the earliest instance of the jewelling 
of the chief symbol of empire. 

From that time forward, we note the everdeveloping luxury in the regalia 
of all civilised and indeed many half-civilised nations, and we may thereby 
admit the fact that so far, throughout successive centuries, the Crown jewels 
of European nation• have furnished the thief outlet for gems of abnormal size 
and value. By the same token, barbaric nations have absorbed into their regalia 
gems of corresponding importance in their more primith·e forms. 

again, arcbreologically speaking, nothing should surpass our interest in the 
engraved signets of Greece, at the rem~te period of 6oo years before Christ, 
as well as, even at that early age, the production in rude form of some of 
the nobler gems, such as rubies aml sapphires, b~sides those others which, from 
their inferior hardness, are classed to-day under the semi-precious category, as for 
example amethyst, chrysolite, coral, amber, and opal. 

Before abandoning the subject of early engraved gems, my own experience 
impels me to deny, in ccmmon with Lossing and other authorities, the existence 
of any admitted engraYed gem of the early Greek period cut in a !rue ruby, 
for the simple reason that this finest qaality of corundum cannot be satisfactorily 
incised by means of the punctum lapidi1 of the ancient engraven, which was 
nothing more than a lower formation of sapphire, of white or pale blue colour, 
said to have been found in the Island of Cyprus and imported into Greece 
under the name of adamas, for the printary purpose of gem engraving. 

T.ie pu11ctum f41idi.t efficiently engraved the many gems of inferior hardness to 
itself, such as banded agates, sards,. jasper, and the like, as well as the softer 
pellucid gems, as, for example, garnets, chrysolites, and formations of quartz. 

It will easily be conceded that the diamond, if known at all in Pliny's 
time, was neither susceptible of manipulation by any art of cutting then existing, 
nor was it, in its crystallised form, applicable to the extensive intaglio engrav­
ing which the Greeks are known to have conducted. Without absolutely denying 
the treatment of the commoner qualities of sapphire by such a process in the 
earlier period, I should, with Mr. King, regard with extreme suspicion an 
incised work in fine sapphire ascribed to that age. 

· In support of my view, tho: ancient Greeks are known to have employed 
for ornament the true sapphire (Hyacinthus) in most cases, not only uncut, but 
barely shaped and crudely polished on the upper side only. 

The two renowned gems, cutin sapphire, which once graced the Marlborough 
collection, belong to a later period, when the diamond was known as an incisor, 
the one being a portrait of Caracalla, A.D. 211, executed during the six years 
of his reign, and the other a head of Medusa, which conveys to me the impres­
sion of having been cut with the diamolld. Both these gems possess the brilliant 
finish which only the diamond can impart. 

Extravagant use was made of the gems and precious metals in Solomon's 
time, both in the secular cause and that of the magnificence of the tem;>les 
and the priests. The gems, which had been more of mysteries than merchandise, 
were, in advance of the times, ~adually becoming object~ of commerce. 

L:1rge application was made of precious stones dur_ing the reign of Alexander, 
especially those of Indian origin, the u;e of which was no doubt prumpted by 
the more educated craftsmen who followed in his wake through Eastern dominions. 

The anxiou> student, d~sirous of tracing back to early sources the application 
of precious gems, ftnd~ himself continually checked by the utter ignorance of · 
their technology which prevailed from the time of Mosc~ h> far beyond the time 
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of the Romans possessing themselves of Asia a:nd Africa. Then it. was, as w 
all know, that the lavish use of precious stones, under Imperial rule, grew to 
be ·such an abuse that it was needful to frame laws curtailing that luxury, which 
was fatally contributing to the decline of a great empire. 

Even under Constantine and his successors the technical acquaintance with 
the gems had scarcely improved, but they were better manipulated and more 
exteasively applied. 

A more' reliable supply of gems had created increased familiarity with their 
general characteristics, and led onwards, by successive steps, to- the a;siduous 
attempts which were made during the Christian era to satisfactorily deal with 
the diamond as a finished gem. 

At last, in the early part of the 15th century, this desideratutn was accom· 
plished. Diamond cutting may then be ~aid to have inaugurated a great industry, 
while the real foundation had been ther.:by established for the application of 
finished gems, manufactured, if you approve of that term, out of tlie rough material, 
in something approaching the perfect development of today. 

Before approaching the subject of the modern applications of the gems, it . 
seems proper that some reference should be made to the general history of the 
ruling varieties which, in all ages, ha\·e cmtstitutcd the staple commerce in 
precious stones. I refer, naturally, lu the diamonu, the ruby, the emerald, and 
the sapphire. 

The so-called diamond of the !:;eptuagint was no do.ubt the jasper. This 
may be the more readily conceded, practice having taught m that the diamond 
of Aaron's breastplate could not have been the diamond of our time, inasmuch 
as it was engraved. The engraving of the diamond, then absolutely unknown, 
is even in these days a necessarily imperfect process, savouring more of the 
abrasiOn of .a gem than of its legitimate manipulation. Diamond engraving 
should be stigmatised as the unprofitable accomplishment of the ruin of a gem, 
which, unlike its fellows, depends 3olely upon its unrivalled lmtre, and should 
be condemned with all other misapplicatim!s of skill. 

The diamond is deservedly the foremost of the gems. My subject being 
that of application, I cannot too soon remind you of the commencement of its 

· general employment as a finished gem in France during the first quarter of the 
15th century. The use of the diamond <!ontinued with unabated extravagance 
thro11ghout the succeeding reigns of the French kings, especially that of Francis 
I ., who not only encouraged its production, but the art of applying it to personal 
ornament. 

All of us caa feel how powerful an impetus was given to the art of the 
goldsmith when men like_ Cellini were welcomed to the courts of great monarchs, 
and there treated with friendship and liberality; neither is it difficult to ascribe 
a reason for the rapid spread of the jeweller's arts of Italy and :France to the 
other countries of Europe, once the great example of their protection had been 
set by monarchs. 

I pause for one moment to reftect upon the relative luxury which heralded 
the employment of diamonds in the 15th century. When we consider that in 
1421 the revenue of England was under £S6,ooo of our money, and that of 
France apparently not in excess of that amount; when, in 14-28, such a reverse 
as that we experienced at Orleans was sufficient to cripple our finances, striking 
the first blow at our power in that country, we need not ask ourselves why 
the sumptuary laws were soon after established. 

We need not wonder that the luxury of an Agnes Sorel, or a Ducbesse 
d'Etampes, could menace the resources of an entire dynasty, inestimable, for 
all that, as we have found the art traditions of those days. 

Diamond cutting was practised in Paris, to_ a small extent, in the early 
part of the 15th century, but it is easy to perceive, from the specimens banded 
down to us, how primitive was the result, as compared to the magnificen 
manipulation of today. 
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As an industry already worthy of the name, it was conducted at Bruges 
towards the end of the same century, whence, we are toltl, the apprentices once 
more migrated to Paris, some of tbem also founding establishments in Amsterdam, 
the present centre of tbe diamond industry. 

Cardinal Mazarin, a lover and enthusiastic collector of gems, protected 
and regenerated the art of diamond cutting in Paris during the second half of 
the 17th century. Since the year 18oo, the Dutch industry may de said to 
have triumphed over all othets. From tbat time diamond cutting has never 
been an important trade either in London or Paris, in both of which capitals, 
however, work of the highest perfection continues to be carried out. 

Mr. Coster, formerly at the head of the diamond cutting industry of 
Amsterdam, considers that the unprecedented quantity of 2,5oo,ooo carats of 
diamonds are now annually cut in that city. We must admit this to be an 
illustration of expansion, unequalled in any other trade since 18oo, when the 
same city scarcely averaged an output of 15,000 carats. 

There seems to 'be some justification for this gigantic estimate, inasmuch 
as motive power, now so easily obtainable, permits some 2,000 independent 
workmen to operate in their own homes, outside the sphere of. statistical ob­
servation. From data, however, which I have collected in Amsterdam while 
compiling the facts for this paper, I find that the city is known to employ 
8,ooo skilled splitters, cutters, and polishers, producing all average during the 
last five years of 20,000 carats per week, -or I,Q4o,ooo carats per annum. At 
this moment it is believed that Amsterdam, in its, regular workshops, is turn­
ing out 1 ,soo,ooo carats per annum. 

It may truthfully be said of remarkable diamonds, up to the recent' time 
of the Cape discoveries, that their value was vastly overestimated. It seemed 
as if, because they were far beyond the reach of ordinary buyers, there could 
be no harm in over-stating their value to an extent simply based upon their 
weight, but with little reference to the actual quality of the gems. 

A glaring instance was Rome de !'Isle's estimation of the Braganza diamond, 
weight 1,68o carats, which he says wa~ worth £224,000,000 sterling,- or about 
£So sterling per carat for the multiplicant of the square of its whole weight. 
This is aside from the fact that the Braganza has never been proved to be a 
diamond. 

Again, the Orloff diamond 11 of the Russian sceptre, weighing 193 carats, 
was, in the year 18oo, supposed to be worth 1;4.854,728 sterling although its 
actual cost was 135,417 guineas. 

The monster rose diamond of the Great Mogul weighed 279 carats, nod 
was valued at JSo,ooo ·guineas, and so on, until we collie to the Regent, 
weighing 136i carats, and valued at 2o8,333 guineas, although its actual cost 
was half that amount. The most palpable absurdity, however, is Dutens' valuation 
of that uninteresting gem, the Sancy, weighing 55 carats, which he states to 
be much above 25,000 guineas. I can find no contemporary estimate of a 
diamond of similar weight at more than £9,500. 

The foregoing instances apply exclusively to the diamonds of the various 
East Indian localities, known in our markets as "Golkonda," which had been 
explored · since the time of Alexander, and which had yielded. the total supply 
of these gems until the Brazilian discovery in 1720. 

The East Indian diamonds are by many allthw-ilies said to have been of 
finer quality than those of more recent dicovery. While I do not share that 
opinion, I admit that th<'y yielded a larger proportion of pure gems, and that 
they are both denser and harder than any others. I am confirmed by Thomas 
Collingwood Kitto as to their greater hardness, and by personal experimcub 

"' Orloff paid the merchant from whom he obtainc<t thig gem tbe gum of 
.£00,000 in cash, besides giving him an annuity of £1,000 a yesr. It may interest 
you to know that tbe true name of the "Orloff " atone ill ~~&id to be "Koh·i· 
'J:'ur," or" Sinai,"-EPWIN W. 8Til!m"F.R, 
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with reference to specific gravity. Ellicott's exhaustiYe experiments in 1795, 
and those of Page, published in 1855• both prove the Oriental diamond to toe 
of greater specific gravity than the Hea.zilian gem. 

If one may judge by the superb old parures of Golkonda diamonds still 
extant, anti eagerly sought after, the assertion may be accepted that .East India 
yielded a larger per·ccntage of white stones. Indeed, it is well known that 
the various shades of yellow and cinnamon coloured diamonds were infinitely 
rarer before- the opening_ of the Brazilian mines, and even then comparatively 
seldom, until the Cape mines produced an abundance of this particular class 
of diamond. 

It would be impossible to frame a reliable estimate of the quantity and value 
ol diamonus exporteu from lnuia under British rule, as there was freetradc in 
diamond seeking. The supply of Indian diamonds is now most uncertain, no 
noticeable quantity having been brought to this market for the last forty years. 

The uiscovery of diamonus in Brazil in 1720 was followed in I 721 by the 
el<porl of I]J,OOO carats to the European markets. As may be supposed, the 
nlue of diamonds considerably declined for a time, until the increased supply 
had, ipso facto, created relative application and demand. Shortly afterwards the 
Brazilian Government having assumed the working of the mines, the industry· 
was successfully conducted until 1S8o, when the Cape diamonds, which were 
produced at a much smaller cost, reduced Brazilian mining to a minimum. 

The present total export of diamonds from Brazil does not exceed 24,000 
carats, of which it is estimated that 30 per cent. are of pure water, as against 
20 per cent. of the same qcality from South Africa., where, however, the crystals 
are found of much larger sizes than they ever have been in Brazil. 

It cannot too emphatically be asserted- that the qualitication of " Cape dia­
mond " applied to the South African gems as a term of reproach, should now 
and for ever be retracted by those persons who, knowing better, have been 
foolish enough to propagate such nonsense. 

Cape diamonds furnish, to-day, fully 95 per cent. of the European supply, 
which alone is sullicient to uphold them in public estimation: It is true that 
colourless diamonds ha\·e been found, in the smallest proportion in South Africa, 
but it is equally beyond dispute that large numbers of the whitest and most 
faultltss diamonds are exported from the Cape, while the mass of material is 
conspicuous, whether white or coloured, for its brilliancy. 

Disparagers of .South African diamons were usually interested in supplies 
of rough from other localities, and continue to fear that the public mind having 
been so indu>triously prejudiced against all dinominatiolls of African diamonds, 
purchasers would hold aloof if the goods were fairly represented. 

It is not generally known that, during the first fourteen years of its career, 
the then most prolific of South African mines, the Kimberly, put out more 
diamonds than all the other sources of supply combined had produced since 
any record had been kept. Diamond mining commenced in earnest at the 
Cape in 1871, and de,·elopcd with marvellous rapidity. Upon the authority 
of Mr. J. B. Finlason, chief inspector of diamond mines, I give the following 
statistics :-In 188o, the usual digger's claim, 31 ft. square, was equal to the 
unprecedented v;Uue of £32,000, readily realised. In 1874, the total shipments 
from the Cape amounted to £s,ooo,ooo sterling. The Postmaster-General reports 
that between January 1st, 1874, and December 31st, 1877, the net weight of 
diamonds sent to England by post amounted to one ton. The Government 
returns of duty paid on diamonds, shipped from September, 1882, to February, 
1884, amounted to £4,4.l8,157, and weighed 3,i17,226 carats. 

In connection with the developing use of precious stones, but more especially 
the diamond, it is impossible to overrate the significance of the Table of 
~tatistics givtn below, for which I am indebted to the paiustaking courtesy 
of .\-Iessrs. Tiffany, the eminent goldsmiths, of New York. 

These gentlemen have used their influence with the Government of the 
L'~ited Stat~-s of America, in order to procure the most perfect form of tabular 
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information, vouched for up_ to February 24 of the ~esent year by the Chief 
of the Bureau of Statistics of the Treasury Debt. It will be at once recognised 
th~t America is the only country capable of furnishing iuch unquestionable 
e~tdence ~f the lar~e increase in the applicaqon of diamonds since the Cape 
discoveries revolutionised the whole trade. · 

Not .only are precious stones duty free in the ·cbiet' European countrieS, but 
no record is kept upon which it would be safe to f1>und even an approXimate 
estimate of their consumption. · 

STATEMENT 
Showing tlu value of Imporlei Precious Stoms for cotimmptivtl iiz the U11ited Stalu, 
together wzth the rates of duty 011 each ki11d1 duritrg the year mding June 30th, 

1867, to 1886 itrclusive. 

PRECIOUS STONES. 

TREASU.RY .DEPARTMENT, 
STATISTICAL BUREAU, 
F~ 24/.i; 1887. 

IMITATION. 
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I elect to refer conjointly to the ruby aqd sapphire, because although no 
two denominations can more considerably vary· in commercial value, they form 
the. same body, differing only in colouring matter. The ruby, at any rate 
since 1700, bas remained the most highly valued of the gems. A ten carat 
rub)', a1 that time, was worth £!,JOO· · 

I possess the record of the sale of a twenty carat ruby for £8,ooo, or 
considerably over double the value in r7co. About the year 18oo, fine rubies 
of one carat were valued at about 10 guineas, but a six carat stone was recorded 
to have been sold for £r,ooo. It is not uncommon, in these days, to obtain 
£ISO for a specimen ruby of Il carats. 

From these facts it is easy to conclude that fine rubies prohibit current 
application, but it should be remembeted that artificial prices refer only to ge'lls 
of; the true "pigeon blood" colour, untainted either by brown or v!olet. The 
hi~th price of the ruby is likewise due to the uncertainty of the supply, and to 
the hoarding of the principal gems by Eastern princes. 

It will be interesting to mark the inRuence upon rubies, once European 
control shall be definitely established over the Burmese mines. There are 
those who assert that these mines, scientifically worked, are destined to yield up 
a vastly increased quantity of this most precious material. If this were verified, 
rubies must diminish in value, but, on the other hand, a flourishing trade 
would spring up, as was the case with sapphires when the prolific discoveries 
in Kashmir reduced by so per cent. their market value, and admitted their 
application to jewellery within the reach of moderate incomes. Others· allirm 
that the Burmese ruby mines, which have been uninterruptedly worked from 
early ages, are exhausted with n:ference to important gems, and that rarely 
is a stone produced of more thari half a carat. My own experience shows this 
to be an enggeration. On the interesting occasion of my report to the India!\ 
Govemment upon the Burmese loot, I found, on the contrary, that a very large 
propottion Qf the rubies exceeded half a carat in weight. Of the quality, how· 
ever, I must say that not one-hundredth portion was suitable for facettiug, or 
for the European market. If such may be taken as representative of the 
Burmese supply, it seems right to conjecture that slight cheapening inRuence 
will be brought to bear upon rubies of high quality. 

The sapphire, as I ha\'e said. is another coloured ruby. It is curious to 
note that blue-tinted corundum has always occurred in larger quantities than 
red. The sapphire, which once was next in value to the ruby, is to-day the 
chcra~t of the major gems, and yet frotJ? its intrinsic beauty, and unrivalled 
blue. oolo11r, its disappearance would be to the art goldsmith a ~reater misfortune 
than that of either the ruby or the emerald, neither of wbtch seem to have 
eDjoyed the sa,me sentimental association as the sapphire which, among many 
Dat we constantly find employed as an episcopal gem. 

Commezcially viewed, the sapphires, both blue and yellow-the last known 
as Oriental topazes-were almost of identical value about the year 1700. In 
fact, the value bf all sapphires below 30 carats was eTen less than it is to-day. 
Here we have reference to .parcels of stones averaging 6 grains at 405. per 
carat, and to a fine 30 carat sapphire valued at £400· About I8JO, sapphires 
began to rise to exorbitant prices, which were maintained until about six or 
seven years ago,. when the large quantities of rough brought from Kashmir and 
Siam literally _glutted the markets, which scarcely yet can be said to have recovered 
their normal condition. If the supply be fifty times greater than at the begin­
ning of last century, the demand £reated by the very cheapening of sapphires 
is practically certain to stay further decline ia value. As an illustrattou of 
the plenteousl'less of sapphires, I recently received in one and the same con­
signment 1,~ stones, weighing 4,626 carats, the sterling value of which was 
£•6,6$o, or an a\·erage per carat of £3 12s. ltd. 

The emerald, or smaragrius of the Latins, is one of the most beautiful, although the 
softest of the precious gems, easily fusible with borax into a colourless ·glass. The huge 
emeralds of Pliny and Theophrastus must have been either crystals of beryl-
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known to ocelli' of a large size, and of which the emera.ld itself is the prectplls 
type-or else masses of green quart;. The true emerald occurs in crystals seldom 
over one inch in length. The Indian emerald has been applied both 'to signets 
and personal ornament alike in Ancient Greece, Italy, Egypt, and Arabia. 

It must not be confounded with the so-called Oriental emerald of India, 
which is nothinlt les$ thaa a green ruby or sapphire, characterised by its sap-green 
colour, and, however curious as a gem, undeserving of the appellation of emerald. 

The extraordinary rise in the value of this gem since the year 1700 has 
known many fluctuations. The basis of valuation up to 1710 was one quarter 
of the price of table diamonds of same weight, or about JS. ¢. per grain. 
A IC>·carat emerald was worth about £16o. From 1720 to r]l!o the quantity 
of emeralds brought to the European mukets had so largely increased as 
materially to diminish their value. At the end of last century rough emeralds 
were sold at the following approximate prices:-Inferior small, 2os. per oz. 
troy ; medium small, 40s. per oz. troy; fine small, £8 per oz. troy; 'fine medium 
small, £ro per oz. troy; while the very best rough, in larger sizes, fetched 
only £r-s per oz:. troy, equal to I5tl carats. · 

Parcels of emeralds, now very rare, of medium colour, are offered at from 
£ro to £15 per carat. I have purchased small emeralds of good cololir; .within 
this month, at £6 per carat. 

I should like to di!iiipate an idea frequently entertained by amateurs that 
the commercial value of many of the abnormal specimens of emerald on record 
is in proportion to their size, as for example, the Duke of Devonshire's emerald, 
weighing 1,36o carats; Duleep Sing's emerald, measuring 3 in. by 2 in.; and a 
large sexangular emerald recently looted at Mandalay which while its weight 
approximates to 200 carats, is distinguished by size but not quality. · 

THE HINOII. GEMS. 

I regret that time this evening only enables me to sketch the outline of 
a chapter- always dear to the art goldsmith. The application of the minor or 
al$thetil: gems, as they are often called, has possessed a peculiar attractioJ1. to 
the craftsmen and purchasers of many ages. • 

It is true that from the times of early Greek art most of the gems enjoyed 
their mythology, but it is no less a fact that the important group of semi· 
precious gems, classed by their commo!rcial value to·day, seem to have been 
those most involved in the legendary fable pervading the Christian era. The 
exquisite tones peculiar to these gems' of. lesser value establishes them as a 
separate category when compared to the magnificent or acknowledged gems. Their 
na.1Ural ~uties could not fail to endear them to the arti~t in search of that 
which is best adapted to the harmonies ·of the &itlf~ em/b. · 

I do not think it possible for any gem to arrogate a greater ~rt value, for 
example, than the amethyst, worn in ·the Middle Ages as an amulet and pre­
servative in battle, besides beiag one of the pious or episcopal gems, invariably 
to be seen in the shrines, frequently centring the bishop's mone, incrusted in 
the chalices of Italian and German arf-in short, playing its part ·wherever it 
was desirable to impart serious beauty or dignity to the P.roperty of the Church. 

To say that the ametbyst, because it is oniy a beautiful variety of coloured 
crystal, should descend from its eminence as an . art gem, -,ould be to assert 
that which no artist could feel. If it were only as valuable as the sapphire, 
it is easy to believe that its popularity would be even greater. 

Then we have the chrysolites, the topazes of various hues, the beautiful 
family of the garnets, Oriental varieties of which ranked with gems of higher. 
order rather more than a century ago. · · 

The peridot, which is worthy of • denomination of its own, other than its 
generic name of chrysolite, in spite of its softness, ranked with tbe aems from 
the 15th to the end of the 17th centuries, doubtless ~y 1e~n .of i.ts ~rfectly 
artistic: colour. · · · ' · '· 
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What ia more beautiful in nature-than the opal, ·and: what more discreditable 
to the age of sober materialism in which we hve, than the baseless conspiracy 
to attribute Consequences of misfortune to the wearer. The Hungarian opal ranked 
with the principal gems when it was an article of familiar commerce in our 
markets, but now that a quite modern slur has been cast upon this lovely gem, it 
has naturally fallen in value to a considerable extent. Surely a gem which 
in ancient times was held in the highest repute, first for its beauty, and then 
because its very own mythology constituted it a harbinger of love and goodwill 
among men, .should, in these days, triumph over the silliest of silly prejudices. 

The selenite, or moonstone, deserves notice as a lesser gem of great beauty. 
There is hardly a stone admitting a greater variety of applications, the admirable 
IOftness of its tint enabling both coloured gems, diamonds and enamels, to 
happily be associated with it. I have sought to demonstrate this by the various 
examples I am submitting to you to-night of the semi-precious gems in their 
applied forms. · 

Of the unmounted gems shown to-night, I would instance the unique specimens 
of beryls which recently passed out of my bands into the collection of a 

· noble _patron o( art, to whom I am greatly indebted for the opportunity of 
displaYllli representative beryls such as no museum has acquired. 

I am likewise indebted to Lord Revelstoke for the interesting opportunity 
of exhibiting. tg you the sapnir merwilkux of Egalit6 Duke of Orleans, for 
many y~ an orna.ment of the Hope collection and in addition to its remarkable 
history, a conspicuOilSiy beautiful gem. . 

Another great patron of the precious gems has enabled me ·to show you 
a remarkable parure of brilliants, assembled by me during ~he past year, the 
perfect brilliancy of which testifies at once to the quality and manipulation 
of South Mrican diamonds, 

APPLICATION. 
·At the present momeat the beautiful lapis lazuli is sharing unmerited oblivion 

in common with onyx and, in short, most of the opaque and semi·opaque 
stones, upon which alas vie had learned to rely no less than the great classic 
a:oldsmiths of Rome. We valued them beyond price as a consistent accompaniment 
of plain gold work, of that high order which lacks repose, in conjunction 
wit!i the Bashing gems. 
· ·When I ·look back to the magnificent results obtained by those golden 
ornaments at a eomF.ratively recent date, I can but lament, whatever the cause 
that ·classic goldsmttbery should practically have become a joy of the past' 
Irresistibly developing as is the patronage of the pellucid gems, I grieve to 
think there should no lone:er be sufficient large-heartedness to enable such 
priceless traditions to abide with ns, in the once cherished form of sober and 
dignified _Personal ornaments. -

Classtc and, indeed, art goldsmiths' work, both that which was plain and 
that adorned by the various _gems consistent with its character, was introduced 
into this country as an industry by my lamented father, Robert Phillips, about 
half a century ago. The travelling companion through Italy of Owen Jones, 
Digby Wyatt, John Gibson, and · two generatiou.; uf th" Castellanis, he was 
not slow to perceive, with reference to his own art, til.e benefit likely to result 
from a radical improveme-nt in the public taste for jewellery, either reproduced 
from aQtique· or medireval sources, or conceived in the spirit of those ages. 

From that time, until some. eight years ago, the good work proceeded, 
under the auspic~ of my father, an enthusiastic untiring revivalist, who accomplished 
his object with the disinterested feeling of a!l old master, rather than a man 
inftuenced b7 the ratio of its commercial success. 

~t must n?t be understood that this art of reproducing classical jewels, 
and accomodat1ng them to modem uses, was heartily responded to at the out­
set of my late father's labours. It came as a surprise, not to the few cu ltnred 
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persons, but to the maoy who had never asked themselves why personal ornament~ 
should be endowed with a sentiment, a meanil!g, in short, a life of its o\vn. 

Emblematical ornament stood sadly in need of regeneration. Its introduction 
found the current taste of this s:ountry at a very low ebb, powerfully pre· 
judiced, as it was, in favour of the utterly nondescript style which prevailed 
at that time and for many years afterwards. 

I am sure that you will agree with me, that no more fitting occasion than 
the present could be found_ for t~e expression of my ~ratitud~ to Sir Geoyge 
Birdwood, our chairman thts evemng, for the valuable mformahon he has 1m· 
parted to me during the past seven years, with particular reference to symbolical 
Jewellery. 

The art of symbolism, which must not for one moment be diSsociated from 
that of the goldsmith, indeed deserves a fuller share of recognition at my 
hands than circumstances permit to-night. Inasmuch as t,his interesting subject 
is being fully developed by Sir Geor~te Birdwood himself, in an enlarged work 
Qn the industrial arts of India, whtch he is now preparing for the Press, I 
shall not explicitly refer to communications which have been made to me in 
CODfidence. Briefly noticing Sir George Birdwood's views, which so far have 
been most ably stated in his already published works on Indian art, I may 
say that. he considers jewellery other than symbolical to have no raison fi'~lrt, 
and to be unmeaning as mere ornament. 

What is there which better conveys the influence of emblematical art than 
Shelton's able definition-that it is a picture imaging fort.h a truth or lesson 
by some figure or scene, a picture representing one thing to the eye and another 
to the understanding, and a device charged with some moral instruction. I 
have always held emblematical ornament to be the root of all decoration, and, 
therefore, attributable more or less to every style, however primitive or debased. 

Such a belief should set every thinking goldsmith longing for the promised 
grammar of symbolisms. Sir George Birdwood gives an astronomical origin to 
nearly every conventional design in ancient jewellery and· indeed art generally, 
and even goes so far as to say, in which I cannot myself agree, that the 
breastplate of Aaron is of the nature really of a zodiacal palladium. 

Once that prejudices bad been partially conquered, success was not greater 
than had been anticipated. The apogee was reached at the Paris Exhibition 
of 1867, from which point a gradual, but uninterrupted, decline must be recorded 
in the popularity of jewellery of the Greek, Etruscan, and Roman types, but 
not so, happily, of those which were based upon the various schools distin· 
guishing the Christian era. 

The richest field of research afforded to the art goldsmith, and that which 
has never ceased to command allegiance, is the Renaissance. Upon this is 
destined to be founded all that is worth calling art, in the prospective periods 
of the goldsmith's craft. Here is the true basis of the art of the goldsmith, 
the enameller, the jeweller, and the chaser, all of whom merged· into one man­
in Cellini's person, the facile prit~aps of his craft. Here are the veritable 
treasures of tradition, to which the apprentice may turn with the certainty that 
his time will be well spent, his labours fruitfully repaid. The workman once 
capable of interpreting this school is master of his craft. 

However capricious may have been the public taste since the inauguration 
of a style and method which might co~sistently be called the birth instead 
of the re-birth of art, with regard to the destinies of the modern goldsmith, 
support has never been absolutely wanting. Unreal or bastard styles have 
flourished meanwhile, one k11ows not why, but have as surely died out from 
lack of that imperishable quality of design pervading all decoration alike in 
the 15th and 16th centuri~s. 

The revival of the Glyptic arts went hand in hand with those of the 
goldsmith, the one becoming the natural coadjutor of the other; the one, as it is 
to-day with tbe precious gems, creating and sustaining the demand for the other. 
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Enamelling upon gold, -,vith all its beauties and mysteries of p,roduction, 
seemed, as if by magic, to have developed into a ·well-nigh perfect art, in 
potent and inseparable allilu¢e with that of the goldsmith. Truly mysterious, 
as of the alchemists, were the secrets of the old enamellers. Each possessed 
the valuable fruit of his own discoveries, before manufacturers provided the 
vulgar supply of orthodox colours which has done so much to check the 
patient inveotion of the individual. Now, as then, to a lesser degree of course, 
we seekers promote individual experiment to our utmost power, devoting ourselves 
again and again to the improvement of our colours and the alloys of gold most 
favourable to their production, until it seems that in this important directi01~, 
we have little more to learn. 

U we except the ·emamel painting of Bordier's and Petitot's schools, as 
well as some of the conceptions, though not the process of Limoges, all good 
judges will admit that the technique of the Renaissance has not only been 
reached but surpassed within the last hundred years. 

The specimens offered for your inspection to:night afford evidence of British 
development of translucent enamels, second to none which have been founded 

. upon the almost invariable champleve of the Renaissance. 1 do not propose 
to call your attention to existing technical processes, either of chemistry or 
application, involving as they always do the vested interests of proprietors who 
have expended much time and money in their cause. Our wish is .to stimulate 
to useful sacrifices of time and talent those whose capability is unquestioned, 
and those who have never fairly tested their powers, or have preferred to rely 
upon the monotonous. all but automatic sources of supply, open to the current 
goldsmiths trade of this country. 

I( the admirable combinations of enamels, with the technically imperfect 
gems of the Renaissance, constituted the delight of the exalted few who could 
possess them, and, t41 this moment, continue to be more eagerly competed 
for than any other class.of precious relics, why should we despair of successfully 
founding upon them others as beautiful. Are ·we not backed by infinitely 
greater facilities, in every sense of the word, and by appliances, which had 
they existed in the 15th century, would perhaps have rendered our task hopeless. 

Few, indeed, of our skilled craftsmen are artists by intuition, in spite of 
the golden opportunities afforded by South Kensington, with its unrivalled 
exemplary museum, its schools of art, and numerous beneficent dependencies. 
The valuable opportunity, therefore, now presenting itself to the Applied Art 
Section of our Society for encouraging competition by the · skilled workmen, 
doubtless, will be heartily responded to, and may be confidently expected 
to confer a lasting benefit, firstly upon the operatives themselves, and next 
upon their employers. The primary condition of such competition, it goes without 
saying, should be purity and originality of conception, based upon the character­
istics of a given school, accommodated with taste and judgment to modern 
purposes. It would be well if such designs were capable of enrichment with 
the irreproachaBle gems of our age, and, if they tended, in mauy instances, by 
the combination of beautiful translucent enamel to develop this comparatively 
neglected branch of the goldsmiths' art in England, encouragement in which, 
especially in the experimental seuse, has absolutely depended upon one or two 
recognised masters only. 

For myself, I may say that 1 have never ceased striving in that direction 
since 1862, althougll 1 have been annually reminded that the result of each 
year's labour, from a purely commercial point of view, could not have failed 
to be much more remunerative, had the similar amount been expended in the 

. production of inartistic, mechanical ornaments, repeated ad nauseam. 
Tile " Applied Art Saction" needs by its labours equally to enlist the 

sympathies of workme11 and employers, for is it not conceded under the only 
possible conditions of a great art industry, dealing with g~m;, and, therefore, 
inseparable from the consideration of cap:~ll, that the eaterprise protecting and 
directing skilled labour into proper channels, is of far greater Importance to 
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the general community than the instrumental hand itself. For example, nobody 
suspects me, or other patrons of labour in a similar position, of creating, with 
our own hands, the art works which we call into existence. The educated 
master of this age, although he does not pass his life at the bench, accord­
ing to the custom ef his predecessors of the Renaissance, is, nevertheless, a 
technically practised man, who has been taught his trade in the workshop, and 
therefore knows what fine application is, and how to direct it. It would be 
both undesirable and impracticable for masters to sacrifice to manual labour 
time which, by the modem u~uages of commerce, they are compelled to devote 
to business, to study, and to journeying over the principal portion of the globe, 
in search, as we have been, of fresh treasures of application, and the further 
development of our art. 

In offering prizes, therefore, for the competition of skilled labour, due 
regard should be shown to the masters who have given rise to the skill 
of the competitors, who, in a word, have created the demand for their work. 
This may possibly be by means of an honourable diploma, acknowledging 
their share of service in the good cause, or any but a pecuniary distinction, 
which they would value little, and consider more fitly bestowed upon the com­
petitors themselves. 

I seek to demonstrate to you, from the archives of my own house-and 
you have seen it verified by Falize and other pioneers of art in gold, perhaps 
more strikingly than by the Castellanis, the immortal disciples of ancient 
crafts-that it is the duty of every intelligent master to embrace all the 
meritorious schools of design. In training the apprentice, it has always seemed 
to me indispensable first to improve his acquainta.nce with an art by patient 
and textual reproduction; but once the head and hand are accustomed to their 
work, to encourage-in preference to the servile copy of a jewel, however beauti­
ful-the creation of those which, while preserving the purity of style, are yet 
original conceptions; in short, such works as, under equal conditions of gems 
and their manufacture, might have been carried out in their respective bygone 
centuries. The accommodation to our wear of the grand schools of the 15th 
and 16th centuries, whatever the temptation of arch::eological considerations, • 
should not suffer the use of gems of inferior quality or primitive manipulation. 

Pre-eminent, therefore, among the applied gems of the cittque cmt11 is the lovely 
but perishable pearl, the sole unaided gem (if gem it should be called), the 
solitary example of skin-deep beauty, incapable and gloriously independent of 
improvement at the bands of man. 

Goldsmiths as a class, not only in this country, but also in France and 
- Italy, appear to be growing unmindful of a great precept of the Renaissance, 

reposing· in tlum the responsibility of creating taste for jewels of particular 
schools, which, alas ! for want of a general determination, an understanding­
in a word, a confederation of art and artists-are allowed, with all their valu­
able teachings, to lie dormant, or only to be regenerated by a •very few of 
their number, in the cause of the small constituency, always faithful to art, 
and, like its great patrons of old, incapable of cherishing such glaring mis· 
applications as bid fair, once more in our annals, to usurp the lead. All 
praise to our chairman to-night, and those with him, who first conceived the 
necessity for our s~ction of Applied Art, which embodies, as a pledge of suc­
cess, the expert commercial element always ready, und<>r the auspices of this 
Society, to assist in the furtherance of British art and commerce. 

At this moment of universal depression in the staple trades of our country, 
of such giant industries as, in proportion to their own prosperity, are capable 
of reflecting either joy or sorrow upon the arts, and especially updn those arts 
of luxury to which we are now addressing ourselves. It cannot too well be 
understood, nor too fearlessly asserted, that English hands can and do produce as 
fine work as money can procure in any part of the globe. English workers 
are those, at any u.te in connection with this trade, who most readily adapt 
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themselves to work of a new or -experime'htal character. Under such few ef 
the masters as are encouraging them to depart from the beaten track, they 
are already adl\pting themselves to work which, ten years ago,- \Vould have 
been declined· by them as the province of specialists abroad. 

I am proud, as an Englishman, to say of the applications which are before 
you now, that they are initially conceived and carried out at home, and that sounder 
and better work could not bt! produced. 

Having said, on behalf of my workmen, that which I am entitled to say, 
I beg leave to abandon to your competent judgment the outcome of my con­
ceptions. It is deeply to be. regretted, notwithstanding our advanced appli­
ances in all branches of these trades, that whereas unlimited amounts of money 
are forthcoming for the purchase and preservation of the goldsmiths' work of 
the cherished centuries, not even an attenuated proportion of the sums so ex­
pended is now applied in pure encouragement of art in gold. 

The pleasing exception, whether as a result of trade depression, or the 
apathy of art patrons, is to ·receive the commission to execute a fine \vork of art 
in gold, of the jewelled and enamelled type, such as might be considered a 
diploma, and one of the monuments of a house subsisting as we all do upon 
reputations and skill. The purchaser of these days desires apparently to limit 
his acquisitions to such articles as may, by the enterprise of certain masters, 
be found in· a state of readiness. Artistically speaking, this is as unfortunate 
for tile buyer as the seller .. 

The goldsmith, feeling himself not only cramped in the field of his in· 
vention by the dearth of commissions, but seriously hampered by the capricious 
tyranny of fashi•;m, naturally only provides such articles as in his judgment, 
good or bad, are likely to fine ready purchasers. 

S 9-d is the reflection that the destiny of the goldsmith, both here and with 
our c ~\tured neighbours of France, should be swayed liy the fashions of a. con­
spiracy of mqdisus, whose distorted conception of female adornRient, by common 
consent, is allowed to sit in judgment upon a nobler and more enduring art. 
It is trne that exaggeration of the size of jewelled ornaments bas departed, I 
hope for ever; but, as a consequence of the modiste's veto, we are threatened, 
for the present, with the absolute eradication of jewels from female adornment. 
Indeed, the proportions of such ornaments as are to-day admissible by the strict 
regulation of fashion, are such as seriously to endanger the proper expression of art. 

The staJ!le articles of present adornment are the brooch and the armlet, 
reduced, if one would slavishly comply with the dictates of fashion, to such 
meagre limits, that 'l fair opportunity is not afforded the designer of express­
ing either the style or detail of his art. Earrings, for example, after thousands 
vf years of unquestioned popularity, are menaced with nothing short of extinc­
tion. It is not an exagger:~.tion to assert that there is not a single tradition of 
all the beautiful earrings, whether of Greek, Etruscan, Roman, or Renaissance 
origin, which can be reproduced in its entirety with . any hope of popular sale. 

Against better judgment, the goldsmith is compelled to trifle with his art 
by adopting, here and there; a section of the whole, so as to squeeze a 
semblance of the reality into the pitilessly small space allowed him. Bracelets 
of nearly all the antique types are at a proportionate disadvantage. But the 
despair of the artist reached its cliRlax when the pendant }Vas, for many years, 
ostrac\sed by fashionable society. The graceful pendant, the veritable type of 
the goldsmiths' Renaissance, however often we may be forced to make a brooch 
of it, remains a pendant still. Happier days, at last, seem to be dawning 
for this most consistent jewel, now again reasserting its empire. Once more 
may the treasures of tradition be safely consulted, both the noble cap jewels 
and pendants of the Medicis or Valois, and the valuable legacies of Holbein, 
Zucchero, and ] ehannet, those faithful translators of the goldsmith's skill. I 
have taken refuge_ in the royal and knightly collars of the Renaissance, where­
in the grandeur of reposing art reflects much beauty upon imperfect gems. 
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EYea DOW, I am adaptiag them, as you see. to the throatlets 11f OIU' da~ !lnd Qta\dens, 
in the confident hope · that, ere long, they must assert their superiority, 
as vehicles for gems, over those senseless perversions which o1ren4 consistency. 
The general history of the arts, even without especial reference to this important 
chapter, shows that the career of the true goldsmith, always best:t by difficulties, 
was never more so than now. The plethora o6 the precious gems, offering 
perpetual temptation 'to a!.landon art in simple favour of gaudy phantasy, 
is a great but by no means insurmountable difficulty. There is no reason why 
a constituency, numbering the millions of London alone, viewed as the centre 
of the art industries of Great Britain, should not support tjle worthy schools of 
ber goldsmiihs as well as j!wellers. It seems evident that, if they, as parties 
to the contract, will only alhere to rrinciple, London will not fail to respond, 

· more and more initiated as she shal be into the mysteries of the crafts, by the 
grater ul influence of her technical schools and art societies •. 

I will not for one m:.>ment discourage the liberal application o£ precious 
stones to articles of pezso:lal ornament, but I would have them consistently 
dealt with. In the interest of the wearer, as well as the producer, more regard 
sh9uld be shown to form and meaning. Why should diamonds not be massed, 
11naided by enamels or gold, in many of the forms of the Renaissance ? 
Surely their effect as gems would not suffer, and the jewels so produced should 
command more patrons than others, however beautiful the material, which were 
unsupported by conventional art. It is both impossible and undesirable to 
attempt to check the empire of the gems, which have· become the ruling destiny 
of our art, and, therefore, a condition of its existence. To those who ~ould 
say that the splendid gems of this century contributed in a measure to the 
disturbance of traditional composition, I would reply that if such gems had 
been available in the earlier centuries, undoubtedly they would have been employed; 
much in the same fashion as the imperfect stones of these periods. Even 
admitting that such applications, while preserving their artistic character, might 
to some extent have been modified with espectal regard to the use of such a 
gem as o11r plenteous diamond (then only in a partial state of existence), .. the 
inexorable fact remains, and its observance is a coq.dition of our continued 
prosperity; that the gems of this age have become a paramount consideration. 

Gems must be lavishly employed in response to universal demand, but 
should be applied with more and more judgment; with more and more feeling 
for the decorative principle, if the modern goldsmith aspire to a share in the 
glorious traditions w!!.ich have elevated.his craJt into an art. 

The scope of my paper forbids my entering into the arts in gold as dis· 
sociated from gems. By any foregoing observations I must not, therefore, be 
understood to imply a want of veneration for an art so really beautiful that, 
were its principles more generally observed, would not only deserve, but re· 
occupy, a foremost rank in public estimation. I do perceive the unconquerable 
love of that which is sparkling in the perfection of modern gems. Natural 
in_clination to gaudiness demands, therefore, uru:xarnpled discretion on the part 
of the goldsmith, whose aim it is to steer the coutlle imposed upon him by 
the 19th century, with its inexhaustible suppl-y of gems at last wi(bjn the grasp 
of all classes of society. 

Now that the gems are absolute, there is. something of despotism in their 
sway, which warns the goldsmith that prosperity depeQ.ds entirely upon their 
judicious application. Let us therefore conspire to train the \torkman to a tasteful 
exercise of these combined arts. Philosopbically we shall grieve over the at· 
teauation, if not in years to come the virtual dis:1ppearan~. of unaided art in 
gold. When we have lamented that its staunchest patrons, possessed by fashion. 
are now untrue to their old allegiance, we must even so acknowledge the paten~ 
atuaction of the gems, alluring us to departure frOID arts which had tbe reason 
of their being _in tbe forbidding price of precious stones. 

;~6 
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I have said much in the eanse o( our craft, and of th'ose·wbo liave upheld 
its dignity throughout many centuries, to the present day; but I should fail in 
the duty of a champion of the numerous British goldsmiths, who are honourable 
observers of principle in the manuf actnre of their wares, if I hesitated to say 
that the unjustifiable debuement of the precious metals applied to personal 
ornament, excepting only a Tew insignificant articles. ·protected by the law, 
has grown to be a terrible abuse in this country. This practice, I am 
persuaded, has done more to check the development of our branch of British 
mdnstry than all the causes of depression combined. By its agency an unfair 
competition has been allowed to arise between that which is fraudulent and 
that which, being of sterling quality, could, under paternal legislation, create 
for itself a market all over the civilised world. 

The principled producer is absolutely beaten out ·of the market which be · 
himself has created by the immoral trash tolerated and legalised by our defective 
law of Hall-marking. The want of a simple ·but stringent Act, compelling 
the Hall-marking of all articles of jewellery vended within the British dominions, 
is, firstly, inflicting ruino11s injustice upon those manufacturers who, under the 
voluntary system, have never manufactured bad gold; and, secondly, has firmly 
implanted in the minds of foreigners frequently our markets, the conviction 
that all British wares alike arc made of the or anglai:r, or debased gold, than 
which they do not know of a more damaging qualification. It would be found, 
without doubt, whenever the constituted authority elected to grapple with this 
blot upon our system of manufacture, that the beads of all the foremost 
houses were unanimous in the opinion that such a guarantee, both \O English­
men at home and foreigners abroad, would alone suffice to bring about increased 
prosperity in every department of the trade. 

It has been my privilege, as an advocate of compulsory Hall-marking in 
Great Britain, to address reports both to the Indian Government and, some 
time back, to the Goldsmiths' Company of London. 

I sincerely hope that the day 1s not far distant when we may look for­
ward to such an enactment as will not only confirm the good quality of home 
manufactures, but checli the importation from the Continent of vast quantities 
of rubbish, produced expressly for our markets, of a quality so vile that it 
cannot re-enter the countries of its origin. 

DISCUSSION~ 

Mr. Leopold Pam said be had listened with very great interest to Mr. 
Phillips's able paper, and had learnt a great deal from it. 

Sir William McCormack said he had listened to the paper with much 
interest, and was glad to hear about the beautiful things of which Mr. Phillips 
had spoken so eloquently and well. frecious stones, as they all knew, had 
exercised great fascination over all · peoples and in all ages, and there was 
not much likelihood, if any, that these fascinations would diminish. He thought 
thost present, after inspecting the beautiful things which had been brought 
together that evening for. their entertainment, could say that, in their own 
rase, these,- fascinations were not likely to diminish. 

Mr. Foster Graham thought Mr. Phillips had opened up a very wide field 
for consideration. The question of improvement, upwards or downwards, was 
very important to anyone engaged in the manufacturing industry. He rather 
dissented from Mr. Phillips's views as to trusting to the workmen for any 
special improvement, believing that it was to the employer in art industries 
that they mast look for improvement, not merely in the goldsmith~' art, but 
in every kindred art. If the employer was not technically, practically, and 
artistically educated, his staff of workmen would never become art-workmen. 
That, however, was a question which he would leave for others more competent 
than himself to deal with. He was also deeply grateful to Mr. Phillips for 
the many suggested ideas which he had imported into his paper, and which, 
.,ben reflected UJ>On, could not fail to lead to much improvement. 
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General Brine said he had beell in all the c:cnn•ries alladed to by Mr. 
Phillips, and had seen most of the gems which h.lu bl:t:ll lllCntioned. The 
missionaries, who were the forerunn..,rs of civilisation all aver the world, 
generally got hold of the gems, which they sold to tra\·ellers in order to 
&upport their missions. · 

The Chairman said he ~houiJ not wi:;h the discussion to close without. 
jn&tifying his opinion that " the breastplate of Aaron," was of - the nature of a 
&Odiacal palladium. Josephus ("Antiquities of- the Jews," iii. vii., s, 6, 7) 
by implic;ation, frankly admits it. But he (the Chairman) bad come to this 
conclusion not so much from the study of ole! world books as from lung 
acquaintance with the people of India, and their traditional arts; and no o.ne 
who bad lived familiarly among them could ever for an instant doubt the 
original talismanic, palladia!, phalacterial, prophylactic, ·alexipharmic, or therapeutic 
character not only of all jewellery, but of all decorations. Coloured stones, 
beautiful flowers, and line feathers are not used in India primarily for ornament, 
but because they are sacred to some god the wearer would propitiate for his 
or her antidotal defence. Our whole pharmacopreia, including the British 
Pharmacopreia, has really originated in this way. The officinal plants were at 
lint only 36; that is one for each of the 12 leading, and 24 subsidiary (" decani," 
" 24 elders") constellations ill the sun's path or " zodiacal " circle. In conformity 
with their number also, the human body was divided into 36 parts, and when 
men fell ill they gathered and used, not chemically &nd physiologically, but 
alexipharmically and therapeutically, some suitable preparation of the plant 
sacred to ·the divinity presiding over the limb of organ affected. Pharmacy 
means literafly "enchantment," and "therapeutics, " the worships of the ~ods ; " 
or cure by faith in the divinities of certain plants. Now that we bave dtstilled 
them off as essences, and precipitated them as alkaloids, and can weigh and measure 
tllem out with the nicest exactitude, we despise "the prayeroffaith," and even prosecute 
those who still put their trust in it. He was first led to suspect the zodiacal origin of -
" Aaron's breastplate" from its obvious resemblance to the Hindu and Buddhist 
talismanic amulet known as the nmHJ mltuz, or " nine gems." This famous 
amulet, which is universally worn in India and Burmah, refers in India, in 
a secondary sense, to the nirie poets [ cf : the Pleiades or se\·en tragic poets of 
the Court of the Ptolemies] of the Court of the mythical Hindu king, Vik­
ramaditya, B.C. 57; but in its primary sense, the only s~nse in wh.'lt it is understood 
by the Buddhists of Ceylon and Burmah, it refers to the seven planets, Saturn, 
Jupiter, Mars, Sol, Mercury, and Luna; the triform moon [cf: "the triple 
Hecate " Tergemina] being represented in it by three gems instead of one. 
In Burmah this amulet is always shaped as a conventionalised 'eight-leaved lotus 
fiower, typifying celestially the octagonal heaven, and terrestrially the octagonal 
earth ; and is invariably set with the same gems, viz., the sapphire representing 
Saturn; the topaz, Jupiter; coral, Mars; the ruby, in the centre, Sol; the 
diamond, Venus; the emerald, Mercury; and the moonstone, the waxing, the 
pearl, the full, and the catseye, the wanin~ moon or Luna. In India, on the 
other hand, the nava mlna, or nao-rata,, 1s always represented ns a square, 
in fact, as a horoscopic square, obviously its most ancient form; while th..: 
stones with which it is· set V&ry in almost every province; for, and in con· 
sequence probably of its wide association with the "nin<! gems" of the Court 
of Vikramaditya, its planetary chay.cter has become very much obscured 
among ignorant Hindus ; as that of the horseshoe ornament with its seven 
gems, so much affected by horsey inen, bas passed out of popular recognition 
alflon~ ourselves ; and that of the ~ombined circle and crescent-shaped brooch, 
w1th 1ts five pendants, has been forgotten by the Arabs and Turks, although 
it· bas descended to them directly from the Chaldeans, who were the great 
inventoJ:S of astrological mineralogy, and, indct>d, of all ouranographical sym. 
bqlism, whether spiritual or material. The vault of heaven, .the womb of 
m~ure, with its included constellationary life, and, above, all, the seven guardian 

I . . (Conlifll«fi 11,. pagr 206.) 

o1gtzed by Coogle 



0 
<g 
N 
~ 
~ 

CJ 
0 a ..-rv 

A-TABUI..AR STATEMENT of the TWELVE STONES of AARON'S BREASTPLATE (Exodus :n:riii. 17 -20), allowing thi!U I 
Hebrew _ D&llle8, the difrerens trao&lations of them; and the corresponding Tribes of Israel; also the twlt:ve sigu of the ZodiaCj-
and twelve foundation atones of the New Jeruaalem (Rev. ui. 19, 20), arranged in the aequenoe of the twelvu breastplate Btones 
and the COI'I'eiiJIODdtng tri\)es to which they are supposed to o.n~wo;r . Tbe reguln.r ord_er of the Zodiacal Sigua and atones, and of 
the fonndation atones of the New Jeruao.lem, is shown by the numerals precelliug them. The tribes of Israel are numbered under 
each :-1st, in order of birth {Gen. ux. and xui.); 2od, in or<ler of motherhood (Exodus i. 2-4); Srd, in order of ble.siDg of 
Jacob (Gen. xlix.); 4th, in order of their" numbering'' (Nnmbers i. ) ; and 5th, in order of their enoampment (Numbers ii.). 
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• Of these names, odem means "red;" bareketlt, "flashing" or " lightning;" nopluk, "glowing,' '-i.e., carbuncle, " a little 
C9al;" the rest are now meaningless. In all case;, the best clue to the stones really meant are the foundation stones of the 
New Jerusalem and identical Zodiacal stones. 

t Berehtn is literally " lightning stone; " and as in the time of Moses it was the semi-precious stones that were most 
in vo~e, I venture to identify the bnreke/J with lapis lazuli, the earthy-blue ground of which is flashed all O\'er with lustrous 
metalhc flecks and ~ig-~ags. 

t Josephus (Antiquities iii., vii., 5) sl:ttes that the names of the twelve tribes of Israel were inscribed on the twelve 
stones of the breastplate in the order of the birth of the twelve sons of Jacob. This was possibly the orginal parallelism 
of the tribes and stones, but it inust have been modified when the Levites were broken up :ts a tribe, and the tribe of 
Gad (the 7th in the order of the birth of their progenitor) took their (i.e., the Levites) place in the mustering of the tribes 
(Numbers i.), and with it the bareketh as lhPir representative stone on the breastplate. Then Issachar, 9th in order of birth, 
takes the 5th place in the order of mustering, and with it the sappit ascribed to Dan by Josephus ; and Zebulon, roth 
by birth, takes the 6th place, and thejakalom, ascribed by Josephus to the 6th born, the Naphtali. This rule of transposition 
fails, however, to explain the difference in the allotment of the remaining six stones amon~ the remaining six tribes, as 
indicated by Josephus on the one hand, and, on the other accepted by Rabbinical tradil!on. The reason, probably, is 
that the division of the tribe of J o~eph into the two tribes of Ephraim and Ma.nasseh led to an arbitrary attribution of 
the 7th, 8th, 9th, 10th, and 11th and 12th stones to Ephraim, Manasseh, Benjamin, Dan, Asher, and Napbtali, respecti,·cly. 
Of these, Asher, transferred from the 8th place of birth to the 11th in the numbering, keeps his stone, .r/u6o; and Beoja01in, 
nised from the 12th birthplace to the 9th in the numbering, also keep~ his stone ja.spelt. But Ephraim, put in the 7th 
place in the numbering, does not take the leslum stone of Gad, but the 1oth stone, tllllrskis!t, of Zebulon; and Manasseh, 
put in the 8th place, does not take the 8th stone, slubo, of Asher, but the I lib, s!tolulm., of Joseph, for which there is obvious 
reason. Dan, Lrought down from the 5th birth place to the 10th in the numbcJing, does not take the tkars!Ji.rh of Zebulon, 
but the 7th stone, k slum, of Gad; Napbtali, brought down from the 6th birth place to lhe 12th in numbering, does not 
ett the 12th stone jarp~;,, of Benjamin, but is associated with the 9th stool!, acklamall, of lssachar. This is inexplicable; 
bot, after all, it creates a difficulty only in the case of tbree out the twelve stones of the breastplate. It might have been 
supposed that the supersession of Reuben as first of the twelve tribes by Judah, would have led to the appropriation of the 
oCein stone to Judah; which would have completely hannonised the arrangement of the twelve tribes in their encampment witk 
that of" the twelve stones on the breastplate; but the tradition which ascribes the odem to Reuben, and the ja.rpek to 
Benjamin, bas never faltered, and may not be tampered with. It is remarkable that the encampment order of the tribes 
is, as would be said in India, right-handed ; and of the corresponding stones in the breastplate, left-handed. 
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(Fmn page 203.) 
planetary, and twelve guardian zo!Jiacal diTinities, is what is represented by the 
horseshoe, the nova. 1'atna, and by the ark, and other similar symbols. The 
heaven above us is at on.ce the celestial Mount Ararat, and the celestial ark 
which survives the deluge of time; it is the palladium and shield of the universe; 
and the horseshoe, and the '14'11a mlna are magical images of it, that is talismans, 
and of the highest defensive and remedial advantage when worn as amulets, 
a word [cf : hamal "a bearer,"] which means a thing "borne" round the 
neck, arm, wri~t, fingers, waist, or ankles, or on the head, or, hung from the 
ears, riose, or shoulder [cf: nama/a "a sword "J. "The breastplate of Aaron" 
was, in my opinion, just one of these amulets, only it was a zodiacal instead 
of a planetary palladium. Everyone will now admit that the description of 
the Heavenly Jerusalem, in the Book of Revelation [xxi. 19-20] is derived 
from Chaldean astrology. Anyhow it is not original, but taken from the far 
older Book of Tobit. In this description, which I have long wished Mr. Phillips 
to reduce to terms of jewellery, for it would make a magnificent and most 
eloquent brooch, the 12 stones of "the New Jerusalem" arc identical with the 
12 stones assigned from the earliest traditioJL to the 12 signs of the zodiac. 
The number 12, like 7, is still everywhere in the East talismanic, and always 
refers to the 12 signs of the zodiac, just as 7 and 9 do to tlie 7 J?lanets; 
the sacredness of the number 9, however, has another and older origm also, 
in .which it is associated with the number 10, namely, in the 9 solar-that 
is, 10 physiological, afterwards distinguished as lunar, months of 28 days each 
of human gestation. The physiological month of 28 days, and the physiological 
year of 10 months, were far older .than the astronomical month and year, 
as was therefore also the sanctity of the numbers 9 and 10. The great difficulty 
presented by " Aaron's breastplate " is in determining the stones of which it 
was made up. They were most probably absolutely identical with those form­
ing the foundation of "the Heavenly Jerusalem;" but this eannot now be 
settled, as the tradition on the subject has long been uncertain, and every 
translation of the original Hebrew names of the stones is in consequence 
altogether conjectural. This difficulty will be at once understood by a glance 
at the tabular statement A on p. 204· The next difficulty is in assigning the 
12 stones-which we should always call by their Hebrew naines-to the 12 
tribes they are intended to represent. Josephus says that the names of the 
sons of Jacob were engraved on the stones, beginning with the odem of Reuben 
and ending with the ja.rpek of.Benjamin, in the order of their birth; but as 
will be seen from the tabular statement A, this does not correspond with .the 
order of the generally accepted Rabbinical tradition. In dwelling on this 
difficulty, and considering that the breastplate was most probably a similitude 
of the heavens," like the tJava rat11a, and that the distribution of the 12 tribes 
in Palestine, like that of the 12 cities in each of the Etrurian States, might 
be on a horoscopic basis, he (the Chairman) sought the clue to this distributiOn 
in the order of the encampment of the tribes of Israel in their trines, as given 
in Numbers ii.•; the trine of the East being Judah, lssachar, and Zebulon; of the 
South, Reuben, Simeon, and Gad; the West, Ephraim, Manasseh, and Benjamin ; 
and of the North of Dan, Asher, and Naphtali. All this is set forth in the following 
tabular view, B, of the 1:& tribes of Israel, in the camp order {Numbers ii.•) showing its_ 

* By counting the stones appropdated to the twelve tribes in tod order 
of the tribes given in Numbers ii., bnt beiinning with the soath ai.de, instead of 
on the eut as iu Numbcm ii., and going round by east to north, and ending 
with the wes~ side, we get the order of the at11nes in their four rows, as given 
iu &~us nviii. 17--~. The order of the tribes in Numbers ii. is from east to 
south, and round by west, aud ending with north. It will be obst~rved that the 
three tribes who lost the pririlegee of their prior birth, i.e., of Reuben, Simeon, 
and Gad (in place of Levil, are in the camping order of Numbers ii., relegated 
from the east, the poet of honour, to the south; and that the six more favoured 
tribea of the iwelve oorreapand in hoi"OICOpic poaition with the fix diurn&l signs 
of the IIOdlao, aDd tbe tis te. favoured tribe8 with &he· DOCtunlal. 
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correspondence with the 12 signs of the zodiac in their quarterly trines (the 
diurnal trines East and· West, and the nocturnal North and South.), as elucid­
ating the arrangement of the 12 stones of Aaron's breastplate (Exodus xxviii. 
17·.l0), and its zodiacal symbolism. Here beginning with the south side, and 
reading off backward by the east and north to the west side, the Hebrew names 
of tire 12 stones usigned by tradition to the 12 tribes, arrange themselves in 
four rows exactly in the order given in Exodus xxviii. 17-20- This explains 
the order of the stones therein given, and conlirms the tradition which has 
always assigned_ the odem stone to Reuben and the fasjeh to Benjamin, the 
only two absolute identifications of the whole 12. ft fs to be observed also 
that the camp order of the. tribe, when "registered " with that of the 12 signs 
of the zodiac in their trines, as a horoscopic square; that is with Aries, Leo, 
Sagittarius, on the East, the post of highest honour; Virgo, Capricorn us, a!ld 
Taurus, on the South ; Libra, Aquarius, and Gemini, on the West, and Scorpio, 
Pisces and Cancer, bn the North; it will be observed that this ' 1 registration " 
places J udab in the sign of Leo, " the Lion of Judah." Moreover, the six 
favoured tribes occupy the six diurnal signs ; that is, the dominant tribes ap· 
propriated them to themselves; while the six other tribes are found in the 
nocturnal signs; that is, were relegated to them. Observing tliis, it is im­
possible, irrespective of anything further to go upon, to avoid coming to the 
conclusion that "Aaron's breastplate" was a four-square figure of the heavens, 
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and ~pecifically a zodiacal palladium; which was worn as an amulet . and used 
a~ an aucle, after the manner of Dr. Dee's divining crystal. He (thd Chairman) 
felt so convinced of this that he would arbitrarily translate the Hebrew names 
of the breastplate stone., by those of the foundation stones of "thP New 
Jerusalem," as given in Revelations xxi., in every instance in which there can 
be no reasonable doubt of the tribe to which they appertain. There were 
ho~ever, wider a~d d~eper reasons for his holding this view. ;Recent anthropo: 
log~cal and ant1quarmn research bad taught us that the rehgious sentiment 
exhibits itaelf at firat in those degraded forms of polytheism which have been· 
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gellerically described by ethnologists un(ier the tenn of animism, and which in· 
elude such developments as fetishism, retavism, or the worship of ancestors, and 
phallicism, or the worship of the reproductive powers of nature. Among the Cau­
casian races this low animist worship of the visible world was gradually raised tp 
the higher forms of nature worship, of which the two principal are sabaism an<l 
polytheism: Sabaism, so termed .from the Hebrew t.rebaotll, "armies," appli~ pjlrtip­
ularly to "the host" of heaven, asttal and.angelic, ·is the worship of the 7 planets, 
and 12 signs of the zodiac, and of the stellar boElies generally, and o11igi.nated in the 
study of chronometric astronomy among tbe Chaldeans, who from the first inco~(at­
~ with it the older phallic worship of their eountry. Its chief stronghold· now 
is in China,; but its influence is to be trac~\1 e\•e,rywhere in the Old .World; 
not only in the ancit>nt ·paganism still surviving in popular superstitions .and 
folklore, but in the abstrusest of modern ecclesiastic:al dogmas, for the Hebrewa 
were altogether Chaldean by culture, if not in race, . and in the saored Script­
ures banded down by them tD their spiritual heirs in ·Eastern and C~ntral 
Asia and in Europe, show themselves to have been inspired in every stage of 
their religious development by the supunatural conceptions and poetic imagery 
of Mesopotamian sabaism, which reaches its highest Bights in the theologised 
astrology of the Book of Da.niel and the Revelation of St. John th~ Dh•ine. 
At first the Chaldeans would seem to have worshipped the stars generally an<l 
indiscriminately, and only ·gradually to have singled out the more remarkable 
"kenspeckle" constellations for special adoption, such as the Great BeaP, the 
seven asterisms of which first gave to that number its immemorial noliness.­
Then, as they came more and more accurately to mark the succession of the 
months, and, later on, of the years, by the courses oi the moon and sun, 
these ruling planets became successively the predominant deties of Sabism. But 
the Chaldeans did not on!' regard each separate constellation, and, indeed, 
each separate asterism, as a distinct· divinity, they also conceived of the entire 
expanse of the starry firmament above, with the green earth· lying outstretched 
beneath as a corporate God, one and indivisible; the Macrocosm of Pytha. 
goras, which, as their ouranography became perfected on the basis of the ex­
isting zodiacal and planetary system, they, under the existence of the phallic 
ideas- still prevailing universally in the East, figured as an immaculate virgin 
mother; as a fruitful tree planted by the river of eternal lif~ ; as a holy 
mountain, the mountain of the gods (i.e., the celestial Mount Zion, Mount Meru, 
Mount Olympus, &c., having each its terrestrial counterpart on earth) ; and as 
a heavenly city (KrtmQU lutsi.r, jlam111a!tlia mrenia mundi, "the Heavenly Jeru­
salem," &c.). This imagery, which if not suggested directly by mural paintings 
or mosaics, could have been conceived only by one who was a born master 
of decorative design, has determined all subsequent religious poetry and sym­
bolism, and much ecclesiastical doctrine in the West, and every traditional 
motive of the ornamental arts of the East and West. It may be said, Indeed, 
that there is scarcely a coherent ·ornament in art which is not derived from 
the Chaldean symbolism of the "Tree of Life," and of the 7 planetary and 
12 zodiacal gods; and more than that, from their actual graphic presentment 
by the Assyrians and Babylonians. The veneration attached to certain numbers 
has its origin in . the same source. The 7-fold planets. 

" The lampads seven 
That watch the Throne of Heaven," 

let the Chaldeans _to esteem the unit 7 as the holiest of all numbers. There­
fore they established the week of 7 days, and built their temples in 7 stages. 
Therefore also the city of Ecbatana was surrounded with 7 walls; and the 
temples and places of Burma and China are 7-roofed. Therefore 7 stars were 
given to the Pleiades; and 7 rivers had to be found for Vedic India, and 7 
hills for :Rome, a.nd 7 mouths for the Nile ; and the world is said in the Bible 
to have. been created in 7 days; the clean beasts to have gone into the ark 
ia 7's; and Balaamoffered 7 rams and 7 bl!lloc!>s on 7 .altars; and the chil<lreq 
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or Israel daily marched rou-nd the walls or Jericho for 7 days; and ·Elisha 
bade Naaman wash in Jordan 7 times; and umler the Levitical law every 7th 
day, and 7th month, and J!h year, was sabbatical, and a succession of 7 
sabbatical years "'as follolted by the year of Jubilee, which brought the sab· 
batical cycle to completion. Hence, as Josephus distinctly states, the candle· 
stick of the tabernacle of Moses was 7-branched; and in the Book of Revelation 
the churches ·of Asia, &c., are 7; and there are 7 Christian virtues, and 7 
deadly sins; and 7- sorrows of 1\hry; and 7 journeys of Christ; and 7 divisions 
of the Christian day; and 7 champions of Christendom. Likewise 7 wise men 
of Greece ; and 7 sleepers ; and 7 wonders of the world ; and 7 metals ; and 
7 precious stones ; and 7 notes of music; and 7 !!ails in a horse shoe;· and 
7 ct:ts and guards in fencing. The 12-fold signs through which the sun passes 
in a sular year made the number 12 divine. Therefor~ the sons of Jacob 
are 12; and there were 12 loaves of shew bread, which Josephus explicitly states 
"denoted the year, as distinguished into so m:my months;" · and 12 brazen 
lions, as supporters of the •• molten sea" of Solomon's temple; and 12 lions 
on the steps of Solomon's throne; and in the llook of Revelations the New 
Jerusalem has 12 foundations and 12 gates; and the "Tree of Life"· 12 
mnnncr of fruits; and the woman clothed with the sun and moon is crowned 
with 12 star;;. It is to be noted also that there were 12 tables of the Roman 
law; and that 12 fasces were carried before the decemviri who administered 
them; and that on the Ist of ?\hrch each year the 12 Sa Iii, or " dancing" 
priests of Mars, arrayed in embroidered tunics, perambulated the strtets of Rome, 
bearing the 12 ancilia or shields deoicated the temple of Quirinus by Numa, 
as the palladium of the ttei'nal city. It has never befote been suspected, but 
tbey were certainly a zodiacal palladium; and I find that the embroidery on 
the cloaks of the Salii, as seen on an ancient gem, commonly figured in dic­
tionaries of Roman antiquities [vide Rich], represents the sea-horse of Aquarius, 
and another symbolical figure which is not specifically zodical is certainly con· 
stellationary. The "fratres Arvales" 'vere also 12. The palladium of :British 
liberty is a jury of 12 good men and true; and of old every ·English archer 
went into b:~,ttle with I 2 arrows in his belt, whence the saying:-" Every 
English archer carries [the 1i ves of] 12 Scotchmen under his girdle." The 
right number of spokes in a cart·whecl is 12; and the hosiers' sign of a ram 
or lamb. -hanging from either a u-spoked wheel, or a wheel with revolving 
legs for its spokes, is nothing but · a similitude of the circle of the wdiac, 
with the sign of the ram represented in enlarged proportion, and naturalistically. 
Great r~verence and awe also t.ttacbes to the occult pawer of the multiple of 
7 by 12, that is to the number 84, which is still largely · alfected by the 
Hindus and Jainas, and in certain relations even by the Mahomodans of India. 
From ·the ear iest tmditions of ihe Hindus, the r!itu~msi, or group of 84 
villages, as a reduplication of the 84 constellations of the heavens, and analogou. 
to our hundrfd · or " cantred," has existed as one of the larger divisions of the 
land in Rajp11tana, the Pan jab, and parts of the North-West Provinces. 'fbe. 
84 constellations are also represented by the dwurasi necklace of 84 beads, 
and by cgaul"'lS:' palaces of 84 windows or columns, and in \'arions other forms. 
The number 36o is also especially sacred among the Hindus, and Jaioas, and 
Buddhists, because it is a multiple of, the number of the 12 months .of the 
year by the number (30) of the days of a solar month. Is it reasonable, then, 
to doubt that the number of the stones of Aaron's breastplate was suggested 
by the 12·fold signs of the zodiac; and that it was in fact the zodiacal 
palladiulll of Israel. But why he (the Chainnan) bad gone into the matter at 
such great length was because he most strongly desired to recover the long 
lost ~breads of traditional symbolism in the ornamental arts of the Caucasian 
races. He did not forget what the followers of Geothe were always saying 
about art being its own self"$1fticient end, and independent of all moral aim. 
But in reviewing the subject historically, he found that the highest ptinciplc 
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in art was the didactic : and that the attainment of beauty is only the inevitable 
result of the successful artistic expression given to the teaching thus sought to 
be con\·eyed. And the advantage of going back to· historical symbolism was 
that the hopeless striving after novelty and invetation was destructive of_ a~l 
successful artistic expression in ornamentation, and forbidding to the true artistic 
temperament; while, on the contrary, nothing renders the attainment of artistic 
effect in decoration so easy as the use of trac:litional and fao1iliar motives; 
especially if used with knowledge, and not ignorantly. 

"A thing . of beauty ia a joy for ever." 
As to symbolism, again: at least 5,000 years of speculation .an the subjects 

of highest interest to our human nature are focussed in such ornaments as 
·the tlava-raJIItJ and other talismanic Eastern jewellery, and in the gala trappings 
with which English cart horses arc led forth on May-day; and surely even perfected 
n1aterial beauty receives an added charm, if it also be significant of the spiritual 
beliefs, 11nd aspirations, and duties, in which men have always found, and 
ever will find, the only life worth living. 

In conclusion, the Chainnan proposed a c9rdial vote of thanks to the 
. reader of the paper. . 

· Mr. Phillips, in reply, said that be rose with feelings of gratitude to return 
thanks for the kind reception accorded to him. l"le was proud to acknowledge 
that to his father's training he owed the measure of his success as an art goldsmith. 
To Sir George Birdwood, the chairman this evening, he likewise conveyed ·the 
fullest sense of his appreciation of the generosity shown in presiding over the· 
present meeting. Sir George, who was one of the sponsors of Oriental Art, 
would forgive him for saying that he had come to regard him as his sponsor 
and .mentor too in many knotty questions, which he had ever been ready to 
solve with him, in the cause Applied Art." To those who were, perhaps, un· 
able to subscribe to some of his assertions, he would say that in such necessary 
divergence of opinion lay the true value of discussion. He h,uJi" been most 
carefully in stating only such facts as could be sustained, while his assertions 
resulted from the practical experience of several generations.-.follma/ of tlu 
Society of Arls. 

THE REDUCTION AND TREATMENT OF AURIFEROUS 
QUARTZ. • 

A lecture on the above subject, which is of so much interest at the present 
moment, was delinred at the Cannon-street Hotel yesterday by Mr. C. J. 
Harvey, whose intimate acquaintance with everything relating to tM mining 
and treatment of gold ·is well known. 

The chair wa~ occupied by Admiral .Sir LEOPOLD GEORGE HEATH, 
X. C. B. 

The CHAIR.AlAN, in opening the proceedir)gs, said that Mr. H•r\'ey was a 
wdl-known expert; and there was nobody in the City of London who could 
give a more mteresting . lecture. Mr. Harvey, had been all over the world 
practi,.ling the art of getting from the ore its utmost value. It was often 
said that one ounce of practice was worth more than a ton of theory, nnd he 
would at Wlce ask Mr. Harvey to proceed to business. (Cheers.) 

M. C. J. HARVEY, who on rising was warmly applauded, said: 
Gerulemen, in undertaking, nt the request of numerous friends, to deliever 
a lecture on the reduction and treatment of auriferous quartz-a task of no 
small responsibility-! am nwnre that many persons would prefer what should 
rather be entitled a "l..ecture on the Wynaad Gold Fields, " with which 
my name has recently been a good deal connected. But, as I hope to show 
yqn later on, the subject,. of the reduction of Gold quartz is a matter of 
vital importance to those who are interested in Indian gold mines, since it 
is maiul)' on the application of the best ·and most suitable machinery and 
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processes for the reduction of auriferous quartz that the ·profit of the ln~illJl 
mines will really depend. Before, however, procee~ing to the more techntcal 
part of my Lecture, I wish you to understand distinctly that I am not here 
to speak of any particular mining company. (Hear, bear.) I will not even 
mention any particular mine if I can avoid it, lest I should be supposed. to 
p_uft it directly or indirectly, which would be quite foreign to our meeting 
here. I shall also only speak of the Wynaad gold fields, because I can · do 
so from personal experience, which I have not bad of the My,sore fields, of 
which, therefore, I will say nothing; but, at the same time, I beg that my 
silence may not be construed by auy "of you who arc inlerested in them. as 
casting an_y doubt on their probable value, while the processes of red•cbon 
are necessarily equally important to both. I do not propose to take up your 
time by a description of the geological features of the Wynaad district, or to 
follow any authOI;ty, learned or otherwise, in connecting the Devala of 
Wynaad with the Havilah of Genesis. Some sceptical persons assert confidently 
that the gold fields are a myth altogether, and to such and to others 
who doubt not, yet fear, I "would only say, "wait and you will see.'' 
That a valuable gold field has been discovered, or, I should rather say, re· 
discovered, there can be no doubt whatever among those .who, like mys_elf, 
have examined it practically ; but I must tell you candidly that much time 
and labour will be required to develop it thoroughly, and as the old proverb, 
"the more haste the less speed, " applies particularly to the early stages of 
gold mining, I can only advise, and I do so most strongly, all who are 
interested to exercise a little patience, and allow the necessary work to be 
done methodically, which will be by far the cheapest coune in the long 
run. (Hear, hear.) Speaking · in a very. general way of the great ranges of 
hills which form, as it were, the backbone of Southern India, you will remark, 
on a map, that about the latitude of Cali cut it trends away to the East, and 
culminates in the higher mountain mass known as the Neilgherry range, and tt 
is along this portion from the Vythery district (entered upon from below by 
the Tambracherry ghaut) to the Neilgherry peak that so far as is known at 
present veins of auriferous quartz and masses of quartz boulders are inter~persed. 
The latter (where auriferous) have in all probability been thrown off 
some true reefs by convulsions of nature, but I need hardly" remincl you that 

· all quartz is not necessarily auriferous, and those who invest in mining enter­
prise must be careful in discriminating for themselves between what is likely 
to paJt for working, and what can only result in disappointment. The true 
fiS5Ure veins (which have come under my observation) are such, as with 
ordinary good management, can hardly fail to give handsome results;- where 
they have the necessary athantages of water and timber, an abundant supply 
of clean water being absolutely necessary to the processes of reduction. I have 
thought it right to warn the public against over sanguine estimates of results 
based upon assays of small quantities of quartz, and that only actual crushing 
in considerable quantity can prove the value of a qua~tz reef. I think it more 
than probable that a reef in which free gold is visible, a.s well as combined 
with- pyrites, will yield under the tre_atment I am about to explain to you by 
means of a working model, something like an ounce of gold per ton, some 
possibly more, others probably less, but a yield of half an ounce of gold, based 
on a moderate "cap!tal and cost of workin~, will yield ~ very handsome profit. 
(Hear, hear.) ThiS Wynaad gold field, m common w•th all other gold f1clds 
of \Vhich I have had experience is likely to yield some prizes, and a good 
many blanks (and investors are generally shrewd enough to discriminate between 
genuine concerns which are likely to yield :prizes, and false concerns which 
are like to result in blanks). I do not consider 1t necessary to dwell upon matters 
of detail, such as the question of labour, which can be left to directors and 
managers, but will proceed to the main object of my lecture ( and assuming 
that We have obtained our auriferous· quartz, I will show you how to extract 
the gold from it to the best adv~ta&e). l am sure fOil will aerec with me that 
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where it is p;>Ssible to do so the· investing public should be · made acquainted 
with the nature of the operations in which they are interested, a knowledge of 
which would dispel many of the erroneous ideas which at present exist respecting 
the treatment of auriferous quartz. Animated by a desire to clear the way to 
a better understanding of the op~rations, I purpose taking you into my con· 
fidence and ask your attention whilst I endeavour to describe, in as brief 
a manner as possible, the system generally in usc for the red\lction and treat· 
mcnt of auriferous quartz, (assured that I shal\ be listened to with patience, 
even though you should not agree with my conclusion). It would occupy too 
much time were I to attempt a full description of th" whole process of gold 
reduction, including treatment of what is generally known as pyrites. I 
must, therefore, ask you to bear in mind that the object of the lecture will be 
to explain the nature of the reduction and extraction of free gold only, with­
out reference (to exceptional case> requiring a modification of the system or) 
to the pyritous {:old, that usually deposited or enclosed with iron in th~ form 
of iron or ar;cmcal pyrites, a description of which mJ.y form the subject of 
ru1other lecturi! at some future date. (Hear, hear.) The extraction of gold 
from quartz is by no means an invention of mCJdern d ate; it may, therefore, 
be interesting to glance at what has bi!en accomplished by the ancient workers. 
Long before the discovery of gold in California W.iS _made known to the 
old world, thousands of dusky miners were engaged in different quarter> of the 
globe in working iuartz reefs and crushing auriferous quartz with the moit 
simple appliance;. n South-cast 'Vynaad, India, very extensive nati,:e work­
ings exist; shafts have been sunk and levels dri,·en, and in some instances 
nearly the whole of what was once a mountain of quartz, or an immense 
outcrop, has been almost entirely removed. For the purpose of washing the 
auriferous surface deposits races were formed and water diverted to the 
sites . of their operations, by which means acre; of surface have been turned over 
and washed. Con>i<lering that the ancient miners must have possessed very 
imperfect appliances, the labour of breaking out the quartz, crushing it, and ex­
tracting the gold, must have been a very tctlious operation. The only native 
representative of the gold miner in the 'Yynaad at this datP. is the Koroom· 
bcr, little being known of the race of people who accomplished the work to 
which I have referred. An opinion preYails that they were either destroyed 
or died out years ago. :For grinding quartz (which is first broken small), the 
Koroombers make use of two stones-the bottom one flat, the upper one 
round or nearly so, to (whilst being firmly held by both hands) a kintl 
of semi-rotary and rubbing motion is given, the crushed materials bd ng 
washed in a bowl of this description, which is a model of what the Koroom 
bers use for washing gold. The shallowness of the bo'yl pre\·ents any great 
amount beina treated. They haYe a bowl of water standing by th" side; 
and after agitating the stuff in the bowl, they u'e their ham!> to sweep off 
the heavier poritons, and when they arproach th~ sedimentary portion th~ 
men carefully let fall drops of water, an< presently you see the gold pure in 
the dish. But I think they lose a very large portion. Turning to Africa, 
we find the natives on the west coast, with few exceptions. all follow the 
occupation of gold mining, very extensive natiyc workings, both in quartz and alluvial,. 
bear1ng testimony to the vast amount of labou~ which has been p~rformed. I have 
seen acres of ground on the west coast covered wtth small round shafts 12 to 14feet deep, 
at which depth the groMd was honeycombed, by remoYal of the -auriferous gravel, 
reminding me of the dry shallow sinking in the early days of Victol"ia, Australia. 
For crushing quartz the same appliances are u;cd as in the Wynuad, but this 
operation, as well us washing out the gold from the crushed material, is 
usually performed ~y women. This is a nati~·e African gohl-washing bowl, 
in the usc of whtch the women are excccdmgly clev<.!r. These bowls are 
made of various sizes (out of solid wood), some being over 30 inches 
across. You wiU observe it is very ditl"erent in form to the Kotoom~r disb, 
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The IVomen, in using this bowl, are; • without exception, the most expert of 
any people I have ever seen iu washing gold. They never touch the material 
with the hands, but trust to the water. I have seen gold so fine from thi~ 
system of washing, that if you put your finger upon it y.ou could not remove 
it from the hand. It is the prettiest process I have ever s~en. In Australia 
and New Zealand the natives apparently were ignorant of go!U mining or the 
value of gold, as I ~1 not aware of any trace of native gold mining opera­
tions ha\·ing e\·cr bee1f discovered. In Hungary and Northern Italy, where 
the Romans arc believed to have mined for gold, there arc extensive 
ancient workings, but little is known or their manner of working or how 
they extracted the gold from the matrix or quartz. Some few years after 
the uiscovcry of golu in Australia the • first- stamping mill (of the most 
primitive comtmction) was erected, and, before quartz mining as an industi·y 
wa,; well established, numerous inventions were patented for extracting gold 
from quart~, all of which were tried· and abandoncu for simpler and more 
effectivte plans. It would be impossible to describe all the processes invented 
for extracting gold; but a few may be mentioned. One was for smelting the 
.quartz anu obtaining the gold . pure. Another proposed to mdt the <JUilrtz 
by a powerful mirror or burning glass. Another plan was to introduce 
jet of mercury into a remlving cylinder containing a heated mass of fine­
crushed washed quartz. Another was the construction of an enormous cast­
iron roller many tons weight; by making this roller to travel backwards anu 
forwrds ·on an iron table, it was believed hundreds of tons would be cru,hed 
daily. The disintegrator also wn,; put to a practical test and abandoned. The 
Chilian mill retains its position, but only in the after process with the 
concentrates. During this time improvements were being effected in stamping, 
and about 1858 the revolving stamp was introduced, and is now used. almost 
universally for the reduction of gold ores, producing results which no other 
stamp·mill has yet accomplished at a minimum of expense for wear and tear, 
and must be considered by far the best mill of its class which has yat been 
constructed, although many modifications art: in use- There are thousands of 
people nO\V·a-days interested in gold mining, who never saw a stamp-mill, or 
have any idea of the operation, r~auy to accept the statements of interested 
partie~ as to the merits of some invention, which, however promising it may 
appear on paper, has never been practically tried; nevertheless, it has the 
advantage of being cheap, and will do much more work than the stamps. 
In making this statement I have no desire to undervalue this effort which 

· many investors and others have made to produce a more effective stamping-mill. 
To all interesteu in this subject, I say do not su!Ter yourselves to be deceived. 
It is not cheap or so-called partable machinery which is required for quartz 
crushing. If a rqine is worth working, and th~ operation is to become a success, 
the machinery should be of the very be~t description and pmperly erected will 
prove the cheap~st. For prospecting work, cheap portable machinery may be 
of ad\·antaae. The time may com~ when the stamps ·will be super>eded; until 
then folio\~ the surer method of ascertained fact;;, and make us only of pro,·ed 
nmcbinery, paying o. fair price for a stamping-mill, and on no consideration 
Col!sent to the purchase of cheap untried machinery, especially if intended for 
use abroad. \Vould time permit, I could relate som! curious experiences of my 
own about cheap machinery. B~forc leaving this subject, I would say a few 
word:; about the disintegrator (of which there are many varieties)., by the us<! 
of which it is a.;sertcd that the hardest quartz is reduced to an impalpable 
powder; possibly so, but we are not told what become of the gold ! If diflicu!t 
to obtain from the matrix by the simple operatioa of stan1ping, how much 
more difticult must the operation become after passing through a disintegrator, 
unless the inventors have some sp~cial appliance for saving infinitesimal particles 
of fine golU. The pneumatic stamps, well adapted for the treatment of some 
des~riptions of mineral, are not such as ~ would make use of for the reduction 

o1gtzed by Coogle 



GOLD AND GEMi. 

of gold o1·es. The· latest invention is the elephant stamp, a useful machine, and 
being portable may be of service, but in its present form would not be a 
desirable mill to erect for a large reduction of works. I am of opinion this stamp 
may h" greatly improved and rendered very effective. It may be as well to 
point out her" that a perfect system of gold reduction and extraction embraces 
severa~ distinct features or processes, each one requiring the greatest care and 
attent.;on, and especially cleanliness, without which there pill be losses, even · 
with the best appli-.nces. The tailings or waste should also be constantly 
examined and carefully tested in order to discover the amount of gold lost. The 
importance of this cannot be over-estimated or tou strongly impres>ed upon those 
in charge of reduction works. It must, therefore, be obvious to eYeryone, 
considering the minute particles .which have to be collected nnd the value of 
the metal obtained, that every detail of the op~ration should be c:1refully watched, 
and that the rough and ready method of treating auriferous quartz, which 
some people commend, cannot succeed. In ordinary crushing, the tleg'ree of 
finentss ta which the qtnrtz; shoufd be deduced must be ddermined by the 
character of the gold, some portion of which will remain in particles of the quartz 
sand, but with proper arrangement the amount lost will not be great. 'When 
the gold is excep(ionally fine the treatment must be modified, but in either 
case effective arrangements for concentrating the sulphides fnMn the tailings 
would save most if not all the free gold. The gold obtained in each part 
of the process of separation or extraction will vary with its character; if 
the gold is coarse a larger portion remains in the coffers, if fine the pro­
portion decreases, and that obtained outside the coffers increases. When 
the quartz contains gold of average fineness (without use of mercury 
in coffers) the coffers may give 6o or 65 per cent mercury or ripple boxes 
about 23 per cent, blanket tables about 10 per cent. (Mr. Harvey here 
explained the construction and mode of working of the model.) This model 
has been specially prepared in order to give you an opportuni'ty of forming 
your own opinion on what (in my i!lea) may be regarded as the most perfect 
system of stamp in usc, the model is one-quarter siie, and with the exception 
of a few minor details, represents the general arrangement. for the reduction 
and treatment of auriferou-; quartz. Before describing the construction of the 
mill, use of steel, &c., and manner of working, let us consider what arc the 
objects to be obtained by the use of this kind of stamping-mill. You will 
~ay to get out the gold. \Veil, admitting it is to take out the go!tl, but in 
what way, and in what manner is it to be obtained ! The object of this machine 
is to obtain the free gold with the least possible expense, wear and tear. 
(1\Ir. Harvey t~en de.scribed the machine, which he said was made in three 
pieces to facilitate the transport. It was constructed with a view to economy 
'lnd stability. A machine of ten head of stamps would send through three tons 
per head per stamp per day, or 30 tons .per day in all. It would only requir~ 
eight men to attend to it, and where the necessuy power could ·be obtained 
the number of stamps could be easily incr·eased. I now propose to describe the 
process of reduction, and to make the description complete I must draw upon 
your imagination to supply what · is wanting in the model. And assuming that 
we have obtained our auriferous quartz, I will show you how it is possible to 
extract the gold to the best advantage. (By means of the model, Mr. Harvey 
very clearly explained the system of putting the quartz through the mill, and 
extracting the gold ; and m~ntioned that so large l\ percentage of the g<>ld was 
obtained in the first stage of the process that it was not necessary to touch the 
mercury box· above once in twelve months.) My task is ended. It only remains 
for me to thank you for your kind attention, and trust the information I have 
given will enable you to form a better idea of the processes employed for the 
reduction and treatment of auriferous quartz. (Loud cheers.) If any gentleman 
would like to ask any question, or wishes {or any inforJllation about the detl\ils 
of the model, I shaU be happy to answer them. 
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A gentleman asked the weight of the heaviest portion of the machinery t 
Mr. C. J. Harvey : The weight of the heaviest portion is 2 tons. The 

weight of each stamp is 81 cwts. 
In answer to a question as to what " free .gold" is. 
Mr. C. J. Harvey said that free gold is what would be obtained if they 

pounded a sample of quartz and then washed it, when they would obtain the 
free gold. The pyri~s in gold passed through the mercury, but were saved by 
the concentrating buddies, where they retained the sulphides containing the gold. 

The Chairman : Do you put quicksilver in the stamp-boxes ? 
Mr. C. J. Harvey : No. 
The Chairman said he was sure he should only be expressing the wishes of 

the gentlemen present in thanking Mr. Harvey for the lucid and- interesting 
lecture which he had given. The subject was one which was very interestin~t 
at the present moment to a great number of Englishmen and, also English. 
women. The success of many new mines depended upon the cost with which 
the ore taken out could be reduced, and the percentage of gold which could 
be got from · the matrix. There were many milles working at a profit with only 
4 dwts. to the ton, so it would be seen that the success of a mine would 
often depend upon getting the largest possible \lroponion of gold from the ore. 
Mr. Harvey's system differed from that with which he was acqliainted, aore 
particularly in having no copper plates over whicll the stuff passed after leaving 
the stamps, and it also differed in not putting quicksilver in the copper box and 
mixing it with a certain proportion of quicksilver. With those exceptions he 
believed Mr. Harvey's model was similar to the mills in common use in 
California. . 

The vote of thanks was carried by acclamation, and l'llr. Harvey acknow· 
ledged the compliment. 

On the motion of Mr. H. Tolputt, a cordial vote of thanks was passed to 
the Chairman for his able and courteous conduct in the chair, and the meet· 
ing broke up. 

It may be added that there was a \'ery numerous attendance, and amongst 
those present were very many gentlemen who have taken a leading part in 
the proportion of minine enterprise in the Wyuaad and Mysore districts of 
India.-T.he Fi11a11rwr. 

JEWELLERY IN INDIA. 

It is comforting to find a portion of the Native Press of India attacking the 
Native tendency to convert gold into jewellery, and thus to hoard it ~nd 
render it u'nproductive; but the· comfort is somewhat mitigated when we find 
the advantages of the system overstated, and its disadvantages, or the 
advantages of the opposite course, of employing the gold in u scful and pro­
ductive works, understated. Thus, one of the arguments for the making of 
jewellery is that "it can always be pledged or disposed of. The market for 
its sale is never closed and never depressed. ' ' \Vhat a very dangerous e 
fallacy this is appeared with most painful distinctness during the last great famine. 
So universal was thc'\vant of food that often the only purchasers that could be 
found for jewels were the extortionate an!l iron-hearted money lenders or grain 
merchants. Not only did jewellery fall in \'alue in common \\ ith coin-for the 
precious metals in e•;cry form lost very much of their purchasing power-hut in 
relation to money itself jewels sank in many places to less ' than a fourth of 
their value, and in some to an eighth of the. same. Gold-to say nothing of 
silver-in the form of jewellery was very little in demand. The principal 
wearers of them, women and children, were dying off; so that much of the 
jewellery became useless for purposes of wear. And there was no marrying 
or giving in marriage; there were no festivities. In the years of the conntry's 
direst need gold as jewellery sank to between a fourth and eighth of its 
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usual value, as represented in coined silver; because jewellery ·was not 
current; it was not a medium of exchange. And when it is remembered that even 
money fell to between one-fourth and one-sixth of its usual value as compared with 
food grains, it will be seen that the value of jewellery, as compared with that of 
food grains, fell to between one-sixteenth and one-forty-eighth part of its usual 
value. If in ordinary times a ryot in distress, by selling a small ornament, 
could procure fourty-eight measures of millet and feed his family for a fort­
night, during the great famine, it might in some large villages and towns 
have procured him three measures of the same grain on which his family 
might have contrived to feed for two or three days with diminished meals ; 
while in the smaller and more remote villages the· same jewel coqld with 
difficulty procure him one measure of millet for a day's short commons. And 
men and women were often too weak to walk the fh·c, ten or fifteen miles 
that \vould bring them to the slightly better market for their jewels. Further­
more, the great famine exposed the dimensions of another evil connected with 
jewellery, which is always known to exist, but seldom known to its full ex­
tent ; and that is the frightful, indeed the cruel, dishonesty of many Nath·e 
jewellers. They debase the gold given them, and make up the jewels of wretch­
ed metal; and where the jewels are supposed to be more or less massive, as 
in armlets, anklets, beads, &c-., they use but a very thin sheet of the precious 
metal to cover a large quantity of leaJ, iron, or even lac. Ignorant rustics, 
therefore, who flatter themselves that they are hoarding twenty rupees by 
making up jewellery, often really receive from the jeweller only five rupees' 
value, sometimes much less than that. During a great famine, when ryots do 
not buy from one another, they bring their -jewels to the traders; and these 
knowin~ once expose the cheat; and the poor ryot finds himself utterly bank­
rupt. This is why Native jewellers in the interior charge so very little as they 
do for their work. Indeed, in towns, workmanship appears to cost between four 
and five times what it does in the country; but ·when the fraud in the country 
is con~idered, town workmanshii_J is oftc;n cheaper. . This ac~ounts too for the very 
extens1ve use of European coms as Jewels. It ts not s1mp!y that the coins 
are beautiful specimens of workmanship; for the gold could be put into better 
form for ornamental purposes; nor is it that the coins could be used again 
as circulating medium; for the)t .ijrc sufficiently affected by the adJition of loops, 
&c., to prevent that; but it is (cit ~hat,. if the ~old were put into the ~elting 
pot, the chances are very greatly agamst 1ts conung out punfied, or anythmg like 
as pure as when it was put in. To leave the sovereigns, half-sovereigns, and 
French gold coins unaltered, therefore, is to leave proof, to possible purchasers 
of the standard of purity in the precious metal. 

If then it can be urged in favour of converting money into jewellery that 
it escapes income-tax and can be re-converted into money, ou the other band it 
may be urged that it is unproductive and yields no profit; that it seldom fetches 
in ordinary time of need more than the value of the m~tal, so that the value 
of the workmanship is lost; that the metal is often of less real value than is 
stl.pposed; and that in famine time it is immensely depreciated • 

India is glutted with jewellery; anJ yet InJia presents so mean an appearance 
to strangers that they believe it poor. In other countries the wealth that here 
runs into jewellery wou!U be employed to cherish life and improve morality. The 
country at large has most urgent need of better dwelling-houses. The want Qf 
these is the cause of much sickness, mortality anJ immorality. The same, 
though to a less extent, may be said Qf better clothing. It would considerably 
improve health as well as CQmfort, if better furniture-in many cases we should 
say, some furniture-were useJ. A very large amount indeed of sickness is 
caused by sitting and sleeping on thin mats spread on d'lmp floors by going 
barefoot, and by · deficient protection of the skin from chills. But barefooted, 
half-naked or nearly unclad dwellers in damp huts, destitute of anv furaiture 
but a few pots and mats, may be found wearing jewels of g~ld ( And the 
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riabt eznploymeat of tJae precious metal would lKlt only gift -tbem better com· 
forts, but atfurd employment to many poor. But to pass to higher matters, the 
hoarded wealth of rich Natives might immensely stimulate production, and 
tbe arts and manufactures; and above all stave off famine, and improve the 
trade of this c;ouatry with the world, and indeed of the world itself. For what 
a derangement of tbe trade of the whole- world it is that India withdraws from 
circulation and hoards away more than one quarter of the world's production 
of gold. Last year the world's production of gold was only about seventeen 
millioDS-worth ; and of · this India absorbed and withdrew from use between four 
and fr.ve million1! Must there be an irruption of barbarians-say a Russian 
invll5ion-to break up and scatter these usele&S, wick.:d hoards !-Madras Mail. 

NOTES ON AURIFEROUS QUARTZ SPECIMENS FROM BALLARAT. 

(Fro7fl the Ct7lrm Obstrvtr, Mardt 10, 1882.) 

This is a representative collection of quartz, more or less auriferous, pre· 
sentc l by the Ballarnt School of Mines to the representatiYe of the Ceylon 
Court. These specimens show the mode of occurrence ofJold anll its associated 
minerals from the district around Ballarat. The1 are we worthy the attention 
of all interested in gold in Ceylon. Ballarat is Situated in the colony of Victoria, 
one of the richest gold-producin~ districts of Australia. The feologiclll form­
ation is chiefly metamorphic schtst or slates of silurian age. 

Our Ceylon rocks are metamorphic, in several parts schistose and no doubt 
of Pala:ozoic age. 

In Victoria gold was first obtained from alluvium and then followed its 
extraction from the quartz rock. From this colony from '1851-6S, no less than 
3<>,422,591 oz. were exported to the value of £12r,69o,J6J. This passed through 
the Custom-house, and it has been estimated that nearly .,ooo,ooo oz. were 
sent away otherwise. · 

From 1868-78 the gold extracted from alluvium was over 6 million ounce, 
while that from quartz was over 6i million oz. There has been a steady de­
crease from the alluvial deposits; and from the quartz, the amount has not 
increased since 1877· 

One nugget found at Ballarat weighed 184 lb. and was valued at £8,376· 
lOS 6d. . 

SPECIMENS. 

No. 1, 2, 3.-This is !'- milky white quartz veined OYel' with mispickel 
(arseno-pyrites). Free gold IS visible as ~anules and as plates amonpt mis· 
pickel. This quartz cont~DS 7 oz. to the toD. The reef is in metamorphic 
Schist 200 feet from the surface and 1,400 feet above the sea level. Locality, 
Owen's river. l11 No. 2, the gold is more distinctly Yisible tban in No. 1, 
and in 2 and 3 it is visible but sparingly. 

[Mispickel (arsenical-iron-pyrites) is of a tin or silver white colour incliDing 
to steel grey, crystallizing in rhombic prisiDSo Its composition is bisulphide and 
arsenide of iron. Generally from JO -to J6 % iron; 41 to 45 %arsenic and 18 
to 21 % sulphur.] . 

No. +-This is a milky white quartz, very compact and less veined with 
mispickcl than the /receding. Gold is distinctly visible. The yield of this is 
1 oz. to the to:J. an the reef occurs in metamorphic schist. Depth 1,1110 feet 
at 293 feet below sea level Locality, ~tawell. 

No. s.-Dirty white quartz of great specific gravity, full of iron pyrites 
which crystallizes in cubic form and faces often striated and of a pale brass 
yellow color. Note the di.lference between this pyrite and the former miapickel. 
No golil is visible. It yields 15 dwt. to the ton taken from a depth o£ p 
feet at an clevaticlcl of 116oo feet above $e8 lc:vel. Localitv, Gorioq. a& ' i 
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· · No. 6.-A C(lllltl ol wry l001e testme. !lllllleWhat Nte~Dbliq ·• brecoi& ol 
a reddish colou, due to iron. It is highly ferruginous with most brilliant 
inidescent hues, due to the films of iron oxide. One or two specks of gold 
are visible with a magnifying glass. It has a £elspathic external &urface. It 
yields 10 dwt. to the ton. Depth liiSO feet; above sea-level 11140 ft; locality, 
Sebutopol, Ballarat. 

No. 7.-A dense flaky quartz, somewhat ferruginous with a considerabiAi 
qwmtity of metal, vis., argentiferous galena and auriferous pyrites. Note ~be 
peculiar shade of pyrite differing from the brassy iron one. This specimen was 
taken from a depth of 6o feet at 90 ft; above sea level. Locality, St. Amand. 

[Galena crystallDes in the cubic form with a perfect cleavage. Its color is 
a lead grey with metallic lustre. Composition is sulphide of lead and a little 
sulphide of silver. If the silver is in sufficient qu•.tity to be worth extracting 
it 15 &eroaed arg«:otif erons.] 

No. 8.-A ·dirty white quartz, compact in texture, full of cavities with 
crystalline quartz. A litde mispickel occurs. ·No gold is visible to the lnaked 
eye, but slight specks show with the aid of a magnifying glass. Yield 6 oz. to 
ton.· Depth 240ft.; above sea-level 1o8o; locality Ballarat. . 

No. 9.-A whitish looking quartz, somewhat ~lassy, with auriferous pyrites, 
a few specks of mispickel occur. Gold is not vis1ble. Yields 18 dwt. to the 
ton and was taken from a depth of 1,200 feet and 300 ft. above sea-level. 
Locality,. Clunes. 

No. 10.-A white· quartz, stained reddish by iron. A little chlorite is 
present. It has a ·curious maJDimilated quartz surface on one side with an 
Jron casing below. There is a peculiar tinge of iron which is very common in 
Ceylon quartz. Gold is diltinc:tly visible. Depth 6o ft. at 2o8o above sea-level. 
Locality, Dayles(ord. 

No. 11.-Quanz of a milky white character with a slate-wall. Gold is distinctly 
visible on this slaty-w&ll along with a litde auriferous pyrite. Depth Cion ft. at 
1,200 ft. above sea-level. Locality, mackwood. 

No. 12.-Dirty white quartz with a beautiful mass fX rock crystal, the 
crystals being a double hexagonal pyramid. A little arseno-pyrite is present, 
but ~ld is not distinctly visible.. Depth 300 feet at 1,150 above sea-level. 
Locality, Ballarat. · 

Nos. 13 and 14--Beautifnl, white, milky quart& with auriferous pyrities, 
blende and galena. Free gold is very distinctly visible in both specimens aloqg 
with the blende. (14 is a very rich specimen.) Dept,h 450 feet at 400 above 
~-leveL-Locality, Maldon. 

[BieBde 01' black jack crystallizes mostly in dodecahedroas; it is usually 
black ~·brown. Composition is sulphide of zinc.) 

lf~. · 1,5.-A whitish quartz, much stained with iron, causing it to look 
l'eddish. Gold Is distinctly visible on the iron ore studded all over its weathered 
fllee. Depth 8o feet at 1,400 above the sea-level. Locality, Ballarat. 

No. 16.-A bluish glassy quartz; very cavernous. Gold is distinctly visible 
in the caverns and on other parts. Depth 900 feet at 6o below sea-level. 
Locality, Stawell. · 

Chief points noticeable in collection :­
•· The great density of the quartz. 
2. The compactness of the quartz except in 6 and ' which show that 

compactllESS is not a necessary characteriStic. 
J. The general association "'l'itb other metals. 
4- The colour of quartz is nil in determining gold. If need not look 

warm, as has often been stated, for Ji, 12 and 13, as far as genetal appearance 
goes are c:old aRd decidedly hungty, destitute of caverns and destitute of other 
llliurals.· White is the prevalent color in this collection, stained variously with iron. 

5· The qaut.z being in crystalline condition w not a· sign of ita containing no 
(Old. See No. 12. 
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6. The visibility· of gold is worth nil for Nos. r, S ·and I, are rich in 
gold. It has recently been stated that assayers are of no use. We are told we 
must · be able to see and judge by the eye as to whether a quartz reef will 
pay and that it i.! a poor tale to have it tested. However such statements are 
not worth much. If we see the gold and know that it extends in the quartz, 
we then know without assay that it will pay and its extraction may be at once 
begun with. 

Assaying of fair samples is very necessary. There i.! not sufficient sight­
evidence of many varieties of quartz to warrant gold heing there in paying 
quantity. Even the rough amalgamation process, so commonly . used by tire 
~piner is unreliable where the gold occurs with pyrites. Nor can the amal~am­
ation process be successfully used for its extraction in such cases, ~.g., three 
samples of auriferous pyrites were operated upon not long ago. 

(a) From Siberia which contained . 100 grams to the ton. 
(b} , Venezuela , 300 , 
(c) , Calif6mia , 1 SO , 

The first yielded all its gold by amalgamation. The two others, both in the raw 
state and after roasting, yielded only insignificant quantities. From further ex­
periments, it was inferred that the presence of antimony and arsenic prevent 
amalgamation. 

The tailings of old mines are now being re-worked by the "Chlorine 
process" or by the still better method devised by Mr. W. A. Dixon. See 
"Directions for extraeting gold, silver, and other metals from pyrites. Pro­
cmfiti§S tJj tke R~al Sr~cirly, vol. :zo." 

Ceylon q_uartz i.! rather tqtJ glass7 in appearance, and from many localities 
is destitute qj m~tal of any kind, or having caverns either empty ·or filled with 
earthy matter. The pyrites are of too brassy a nature. However, we baYe 
quartz partaking of the character of Nos. 6 and 16 in Hewaheta and Ramboda. 
A somewhat similar quartz to ro and IS occurs in Balangoda and the district around. 

In the Nawalapitiya district, we have a quartz partaking of the nature of 
11, 12, 13, but no metal is visible. The mineral galena, mispickel and blende 
have DOt been recorded up to the present time as occurring in this island. 

[The above speeimens can be seen at the De Soysa Museum,-ED.] 

~HE MINERAL RESOURCES OF INDIA, AND THEIR DEVEL0Pn.JENT. 
Bv Pxov. V. BfLL, M.A., F.G.S., · 
IA.~ of the Geological Sur-vey t~f I11tlia 

I a'll not-unmindful of the difficulty of the task whic\ I have undertaken, 
na~;~~.ely, to endeavour to convey to you, within the limits of a short paper, 
a just conception of a very large subject which has DWlifold aspects. T.be 
more attention and the motl: time I have devoted to it, . the more impressed 
have I been with the inapplicability to it of mdinary generalisations. Indeed, 
it may be said that any compressed st&tement vf the facts must of nectssity 
be untrue. It would be convenient, uo doubt, to be able to characterise in a 
few words the values of the mineral productions of India, respectively; but 
what would or might be true of one part of the country would not be so of 
others. General statements have often been published, tbe effect of which .has 
been, that a supposed rule has been applied unjustly to particular cases, 

Few have attempted, hitherto, to bring together the information widely 
scattered in many publications, in regard to any single miiH!ral production 
which is found i~ India; and thus the opinions sowetimes expressed as to the value 
of the diamonds, the coal, the gold, the copper, O£ any of .the other numerous 
products, are likely to have been tinged with the speaker's own particular 
local experience. · You may often meet with one class of writers or speakers 
who refer to India as abolludiag, ·or being eJ«:eptiODally .'·.rich, · in v&.laable 
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minerals; another class will tell you that the ~inerals ,of India are worthless. 
There is one class of newspaper writers who refer to the least known and 
almost unexplored parts of the country as being the .riche>t in mineral wealth, 
but such confident statements have recently been surpassed by one where tbe 
author has ventured to state, that " the highest peaks of the Himalayas, under 
p~rpetual sno\v, without doubt contain enormous stores of mineral wealth, which 
only require the application of scientific knowledge for their development." 
We may, I think, ju;tly be at a loss which to admire most, the confidence 
in his own assertion displayed by the writer, or his belief in the capabilities 
of science. . 

Nine years ago, my former colleague, Mr. \V. T. Blanford, F.R.S., read 
a paper• ol'l this subject, before your Society, and my acceptance of the 
invitation of the Couacil to re-introduce it to your notice bas been given in 
consideration of the fact lh:lt in the p~riod which hai elapied, much additional 
information has been obtained, and that of late years attention has · been 
i>pecially directed to the mineral resources of India. 
. Were I to devote the time available this evening to giving you an account 

of any one of tbe principal mi11eral products, I should not be able 
to do full ju;tice to the subject; and this I say, having, on more than one 
occasion, attempted te do so without complete satisfaction to myself, before 
other audiences. Even tbe large voluqte I have written on the " Economic 
Geology of India " will be found· to be only a brief rtmme as regards some 
of the subjec~ treated of; and tbe reading of it, in order to a right understanding, 
should be supplemented by free reference to the fuller reports on which it is 
based. Its recent publication, howe\·er, ab;olves me, I venture to· think, from 
gqing into details in this paper. 

Upwards of 2,000 years ago the mineral productions of India were regarded 
as being of considerable value and importance, for Megasthenes has written, 
"India has, underground, numerous \·eins of all sorts of metals, for it contains 
much gold and silver, and copper and iron, in no small quantity, and even 
tin and other metttls, which are employed in making articles of u5e and orna· 
ment, as well . as the implements and accoutrements of war." Ptolemy and 
Pliny; aud a host of subsequent writers, have left on record facts of great 
importance "and interest; and in the correlation of these facts with those 
acquired in modern times, I have met with a number of remarkable results 
and identifications, some of which I have not as yet. had an opportunity of 
publishing. 

It would hardly snit the present occasion to follow the classification of 
subjects adopted in the "Economic Geology." What has to be said may 
most suitably be arranged under the following headings :-(l.) Precious and 
Ornamental Stories·; (2.) Fuel; (3.) Metal!; (4.) Salt; (5.) Building Stones; (6.) 
Pottery Clays; (7.) Miscellaneous. It is to be understood, however, that some 
productioDS I have not included in any of the above classes, but these are 
of minor impo~ce, and may be omitted. 

l'ltECIOUS AND OllNAMENTAL STONES, 
I~dia has, it is needless perhaps to rem_irk, enjoyed a wide reputation since the 

earliest times as being a land wherein all mt. nearly all kinds of precious stones were 
to be found. If the term India be applied in the largest sense, as including 
some of the adjoining countries, especially Ceylon, Badakshan, and Burma, 
the statement is true; but if India be aarrowed down to the limits of the 
peninsula, then some doubt mll5t be expressed as to the occurrence of parti· 
cnlar species of precious stones. It is certain that in very early times there 
were marts in India to which European je\vellers repaired, in order to purchase 
gmny varieties of precious stones, but where some of these stones were obtained 
is not so clear, and the vague references of travellers are often not of much 
practical aid; indeed, it often happens, even at present, that it is extremely 
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difficult to trace back to their original sources precious stones . which have 
pused through many hands. All that can be said ou. the present occasion 
may be included under the following heads :-Diamond, amber, corundum, ruby, 
sapphire, spinel, beryl, emerald, garnet, lapis lazuli, turquoise. 

In the "Economic Geology" fifty pages have been devoted to a correla­
tion of the hitherto widely-scattered facts regarding the occurrence of the dia­
mond in India. I have succeeded in identifying the famous diamond mines 
visited and described by Tavernier in 1665, and by other still earlier travellers. 
Their identity was much disputed 100 years ago, and since then they have 
been simply alluded to as being forgotten and past hope of identification. I 
have also, I bel\cve, fully established the oft-disputed identity of the Koh-i-nur 
with the Great Mogul diamond, which was described by Tavernier, who states 
that it had been found 100 year• before his time, at one of the a bovemen­
tioned mines. Quite recently I have found a reference to apparently this 
identical diamond by Garcias ab Horta, who wrote just 100 ;rears before 
Tavernier, or in 1565. These are but examlles of the results wh1ch have fol­
lowed from the reading of ancient historica notices, under the light thrown 
upon them by modern geography and geology. Even the old myth of the 
inaccessible valley containing diamonds, and the method of obtaining stones 
from it, described by Marco Polo, in the "Arabian Nights," and else­
where, has been showa to rest upon a basis of fact. 

· The diamond-bearing tracts are situated in three widely separated regions, 
namely, in Madras; in the Central Provinces, with Cbutia Nagpur; and in 
Bundelkh'\nd. The geology of these is all more or less 'perfectly known, and 
it is possible to indicate roughly the limits of the actnal diamond-bearing strata. 
That these have been exhausted is most improbable ; and in spite of the large 
quantities of diamonds which have been taken out of the detrital deposits, it 
seems just to conclude that properly conducted operations would yield as many 
more, and by means of modern appliances, at a great saving of the amount 
of time and labour which was formerly expended. Under existing conditions 
in India, it may be doubtful whether it would pay to re-open these mines; 
but I am, on the whole, inclined to believe that the facts known regarding 
certain localities would justify systematic trials being made of the present pro-
ductiveness of the mines and washings. . 

Amber.-This substaQce is not found within the British Indian territory, 
at least not in sufficient quantity to be of value; but in some tertiary coal­
measures which are situated in the valley of the Hukung, in Upper Burma, 
there are mines which have been worked for a very long period. The amber 
which is obtained is in part carried to China by merchants, who visit the 
locality for that purpose. · 

Coru11dum, Ruby, .5app~ire.--,Although I have collected a number of ancient, 
and some comparatively recent, refert>nces to the existence of sources in India 
from whence the transrrent forms of corundum-namely, ruby and sapphire 
-have been obtained, am still inclined to believe that there have never been 
rej;(Ular mines of either in India proper. The majority of the sapphires to 
be found for sale in India formerly, as at present, came, I believe, from Ceylon; 
and, in a similar manner, the rubies have been brought from the famous 
mines of Upper Burma. Corundum, however, is known to occur at so many 
localities in India, that the discovery of the mineralogically nearly identical 
rut..y and sapphire, would not be surprising. So1pphires have at different times 
been reported to occur in the Himalayas. It is not inconceivable that it may 
hereafter be found profitable to export corundum from India to Europe, for 
manufacture into emery. 

Spiud.-The spinel or ba/as ruby has been found, I believe, sparingly, in 
Southern India, but the principal localities where it has been mined for are 
situated in Afgha.nistan, Badakshan, and Upper Burma. Many of the famou• 
and historica.l w·calle<l rubie~ are uow knowu to be onl7 spinel. 
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Beryl, Emem/ti.-There appears to be no rel:ord of the green variety ot 
the beryl, which is kaown as the emerald, ever having been found in India. 
This gem, so highly esteemed by the natives of India, especially by the 
Mahomedans, is imported from the European markets. The pale-coloured beryl 
or aquamarine, is, however, obtainable in several p:~rts of the country. 

Gartut " Car6unde.-The cutting of precious garq<!ts which are found in 
many parts of India, en cabocllott, appears to have been practised since early 
times, and there is, at present, a small export trade in these so-called carbuncles. 

Lapis Lasu/i.-The most famous mines of this stone are situated in Badak· 
shan. It is not known to occur, though it is much esteemed in India. 

Turquoist.-This stone, which is much worn by some of the Himalayan 
tribes, is of very doubtful occurrence in India. The supply, it is believed, 
comes from certain famous mines in Persia. 

Many ornamental stones may be mentioned, as, for example, comelian, 
jasper, agate, jade or serpentine. The first three are found in great abundance 
m parts of 'Western and Southern India. Their cutting and polishing constit· 
utes a famed industry of great antiquity, and which still exists in certain re­
gions. Jade is found, but not worked, in several parts of the peninsula. In 
native Burma and in Karakash, to the north .of the Himalayas, there are 
famous mines of it. Serpentine is found at many localities, both in peninsula 
and extra-peninsular India. A very superior class of steatite, muc.h used for 
carvings, is found in Rajputana, but upon it heavy royalties and dther dues are 
levied. 

METALS. 

Omitting from consideration on the present occasion, the less important 
metals, of ·the presence of which more or less abundant indications exist in 
India, I shall limit my obaervations to a few brief remarks on the following­
gold, silver, copper, lead, zinc, iron, and tin. 

Ga/d.-Regarding gold, especially in reference to the position it at ·present 
occupies in the eyes of Dritish capitalists, I regret that I am obliged to write 
very much as an outsider, as, although when last in India, I was most 
anxious to visit Kolar and the Wynaad, I was unable to do so. My opinion 
of these southern regions is founded upon what I have read and what I have 
heard; I am, therefore, not unnaturally reluctant to press it upon my present 
hearers. All who have any interest in the matter are aware that the testimony 
as to the extent of the auriferous character of the quartz reef~ is of a moiit 
conllicting character. The value of this testimony is now about to be put, at 
great cost, to a test which must decide it one way or the other, and such 
large sum~ «;>f money ha:ving been emba!k~d in the _enterprise, the time for 
giving opmtons or makmg useful predtchons has, Ill one sense, at least, 
passed away. Any attempt at generalisation from all the available facts would 
be of little avail, and specific information regarding particular properties is 
not at my disposal. In my "Economic Geology" I have given an account, 
based ou all the information available to me when it was written, of the 
many and widely separated tracts in India where the presence of gold has 
indisputably been proved. In some of these tracts the mode of occurrence 
precludes the possibility of a plentiful supply, while, in others, the abundance 
can only be ascertained from operations which, from the nature of the case, 
must be costly. 

That a vast quantity of gold has been raised from the soil of India has, 
• I consider, been fully demonstrated by the amplest testimony; but when we 

attempt, by facts at our disposal, t~ estimate the time and labour which have 
been expended to produce that quanhty, we may feel doubt as to the profitable 
character of the industry. I know of numerous regions in India, where the 
indigenous gold washers eke out a precarious existence by the practice of th . 
profe55ion. All experience, however warns us against attaching too much vaetr 
to the bare fact of the existence of gold in alluvial depoits. It may in somee 
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.iu&ances imlicate tile existence of a large npply ;, lilu, close at band ; but 
the actual presence of that large supply requires absolute demorutration in every 
illstance and cannot be assumed w1th safety. 

Silvtr.-The fact that India ever produced silver in large quantity has 
hitherto been doubted by those who have expressed any opinion on the subject; 
but from evidence which 1 have obtained as to the abundance of a po~sible 
source of silver, I am inclined to accept literally, certain ancient and . long-for· 
gotten reference to its having been a silver·producing country. Argentiferous 
ores occur in many parts of the country, and some of them contain high percentages 
of silver. 

Oopper.-Copper ores occur in several of the older Indian formations, 
being sometimes found in regular lodes, but perhaps more commonly disseminated 
irregularly in the rocks which include them. As is well known, the latter 
mode of occurrence is not inconsistent with the presence of ore in sufficient 
quantity to be exploited with profit. In Soothera lndta, in Bengal, in. Rajaputana, 
in Afghanistan, and in the Himalayas, as well as in some other regions, copper 
ores were formerly mined to a large extent; this is amply testified to by the 
m:tgnitude of the ancient workings, many . of which were deserted long 
before they had a historian. The operations at others, of which we possess 
a record, gradually diminished under the influence of the fact that imported 
copper undersold the locally manufactured article at the very mines. At the present 
moment, copper mining and smelting is only carried on in a fe\v remote valleys in the 
Himalayas and other localities. In the Nellore district, in Southern India, in 
Singhbhum, in Bengal, and in Kumaon, in the North-West Himalayas, attempts 
made to work the copper by European companies have not proved successful; 
but we shou1d not, therefore, condemn the prospect whicli other localities 
might afford; nor would it perhaps be altogether Just to accept as conclusive 
the operations which were certainly not conducted in all these cases with the 
requisite amount of skill. The failure by the natives, though in many cases 
due to actual poverty of ore, may, in some, be safely attributed to ignorance 
and to want of tmitable appliances. The amount of metal manufactured bore 
but a small proportion to the amount of misdirected time and labour which 
were expended . 

.ltad.-With the exception of iron, there is no metal of .which the ores 
appear to have been worked to 5o large an extent as have those of lead. 
The most common ore being galena, which is frequently more or less argentiferous, 
sometimes highly so, it seems probable that, as already stated above, the ancient 
workers devoted their attention, to the extraction of the silver rather than to 
that of the lead. It is certain, however, that in some of the localities, 
considerable quantities of lead were produced, as for instance, in Ajmir, where 
the mines were of great extent, and had, in 183o, the appearance of having 
been work~d for centuries. The final closing of these mines took place in 
the year of the Mutiny, owing to a natural desire upon the part of the 
authorities to make lead for bullets as scarce and difficult to obtain as they 
possibly could. In penin;;ular India the ores of lead occur in the older 
geological formations, and the localities where more or less abundant traces 
arc found are numerous and wides;>read. The remarks made above with reference 
to the exploitation of copper ores, might be applied, tJJulalir lmutatuiis, with 
equal force to those of lead. The same causes have resulted in the abandonment 
of mining operations by the natives. In the Himalayas, not far from Simla, 
lead mining was carried on for some years by a British company, b11t the 
success met with fell far short of tbc anticipations of those who embarked 
in the enterprise, and the works are, it is believed, now closed. 

Zit~c.-Traces of zinc ores have been found in several parts of India; but ­
at only one locality, namely Jawa( or Zawar, in the lJdepur State in Rajputana, 
b.1.ve they been worked. The mines there were formerly of considerable extent, 
and the annual revenue derived from them is stated by Tod $O have Amounted 
~ 222,000 rupees. The principal-ore is SmithsoDite or zinc carbonate,· which 
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wu redaced in ingeniously contrived retorts. There are reuons for suppo~ing-­
that the same ore occurs in one of the Kamul galena mines, where it was 
probably treated as refuse, its character not being known to the native miners. 

Tit~.-Although ores of tin do occur in parts of the Indian peninsula, there 
is at present no evidence that they are anywhere of sufficient abundance to 
have been worked by the natives to any large extent; but in the native State 
of Bustar, in the Central Provinces, tbe inhabitants, it is believed, smelt a 
tinstone which is found there; and in the district of Hazaribagh in Bengal, 
about the year 1867, an attempt was made by an European to work a deposit 
of tinstone; but his operations not promising to be remunerative, were abandoned. 
The localities where tin ores are obtainable in Burma are very numerous. 
The majority of them are included in the strip of land iu Tenasserim which 
extends from Ye to Maleewoon for a distance of about 400 miles- The sources­
of the stream tin, which is found in the majority of the rivers traversing this 
area, are situated in the range of hills separating British Tenasserim from 
Siam, and which continue south-wards into the Malayan regions, where, as is 
well known, sources of tin are abundant and prolific. In Northern Burma, 
and in the Shan States, other sources of tin ore are believed to exist. The 
working of the Tenasserim- ore is carried on by scattered colonies of Chinese, 
Shans and Burmese, and appears to pay them well; but an attempt made a 
few years ago by a British company, at Maleewoon, to work according to 
European methods, terminated speedily with loss. 

It is worthy of remark that in the "Periplus of the Erythrean Sea," which 
was written about 18oo years ago, tin- is stated to have been exported from 
Egypt to the ports of Western India; though it was known then to occur in 
other parts of India (' Burma and the Malayan countries). 

Irom.-During the 13 years from 1867-68 to 1879-So- inclusive, the total 
value of the iron imported into India by the general trade amounted to 
156,21o,253 rupees, or at par exchange, say, £IS,62I,025· In other words, the 
annual imports during this period averaged in value upwards of· £1,200,000. 
As the average imports by Government for the years from 1873-74 to 1877-78 
ellceed 120,000 tons, the value may be set down, perhaps at from £Soo,ooo 
to 6oo,ooo; but this statement is to be understood as being subject to correction, 
since the full figures are not before me. ·Taking into consideration the large 
imports of the last few years, it is very probably an under estimate. It is for 
our present purpose sufficiently apparent that India consumes, and has to pay 
for, very large quantities of iron, and what we have to consider i.s, whether 
any consideraple portion of the requirements might not be supplied from indigenous 
SOGl'ces. 

I cannot here attempt to give ·even a sketch of the wide distribution of 
all the different ores of iron 'vhich are found in India, nor is it possible, 
within the space and time at my disposal, to trace the histories of the various 
efforts which have been made by British companies to establish the profita.ble 
manufacture of jron at several widely separated and differently circumstanced 
localities. The process of iron manufacture, as practised by the natives, has 
much connected with it, of both historical and technical interest, which constitute 
it a not unprofitable subject for study by itself; and much might be suggested 
with reference to the improvement and development of that process, 

The costly experiments which have been made by companies have served 
to prove several facts, of which the principal are-first, that materials suitable 
for the manufacture of excellent iron do exist; secqnd, that, while in some of 
the localities chosen, the manufacture could not p. ssibly have been conducted 
with success, in others the conditions were more favourable, and that in con­
sequence of the information so obtained no hesitation need be f t:lt in the 
selection of the best of localities hereafter, should th ~ h ~astry be again started ; 
third, that the iron produced at one locality will only be applicable to certain 
special p_urposes, and that from t:1~ sameness. of the materials employed, iron, 
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but of n limite9 number of varieties, can be produeed; jntrt.f, that the margin 
of profit upon ltlcal manufacture will, under the most favourable eircumuaac:etr, 
be a very nnl'l'tlw one-so narrow as to tle subject to be- swt!pt away with: die· 
oscilations in prices in the Enl!iish market,· At the same time, it mus.t be 
borne in mind that India is so large a customer of England, that a failure 
of demand from that quarter would certain!)' result in the lowering ef Eng~sb 
prices to a consic,lerable extent. 

It is my belief that a factory on a small scale could not passibly pay in 
India. It could not afford to keep up such an establishment as would prOvide 
fGr the carryint on of operations m the event of canaltit'!l, and front this 
and other causes, it$ operahons would be subject to inte~ptions, which would 
be fatal to suc~s; · ' · 

Whether ~· colossal scheme of iron fnctories working in connection witb ' 
one another at different parts of the country might not be succes.~ful is anothu , 
matter to which llttention may well be directed-. It seems to be not improbabltl that 
had the Government started the manufacture of iron on an extended seale,• whell 
the trunk lines of India Wt're being opened up, great benefit would have been 
accnred to the State. That it would hue been possible, politically speaking, 
for any Goverument to have done so continuously, may be doubted, owing to 
'the opposing interests involved; but had there been a special department of the 
State-similar, say in its organisation, to the Forest or Salt Departments-it is 
certain that the effect of establishing factories for iron manufacture would have 
been to keep vast sums of money in circ:ulatiou in _"the country, and to have 
given employment to large numbers of people 'll'OO now crowd the land. 

In a sn1tably officered department lliere would be a margio of offteials, to 
allow for leave and Cl\§ualbes; and what is perhaps of more importance, the 
managers of individual factories would be upheld in their avthority by a jrtslige 
which the managers of companies do not possess, and the want of wllich 
was a cause of incessant trouble at Bepur, Deehanri, and other places. 

Whether a. large scheme be ever undertaken by private enterprise or by 
the Government, the production of a variety of classes of iron should, if possible, 
be attained. Not only should the factories be able to turn out good qualities 
of rails and bar, but by producing an easily malleable iron, snch as that made 
in the simple charcoal furnaces of the natives, and which commands a very 
high price, tbe use of iron in the interior might be largoely extended, and an 
important industry created. · 

Of other metals found in India, besi4es those above mentioned, the most 
important are platinum, cobalt, manganese, and chromium. Titc occurrence of 
mercury is doubtful. Regarding -what is known of these and a few other 
rare metals, full particulars will be found in my volume. 

POTTKI.Y CLAYS, &c. 
The pottery clays most commonly used in ·India are of the coarsest kind, 

ani the ware prepared from them is baked at a low heat. In certain parts 
of the country finer and more refractory clays are used for special varities of 
pottery. And there can be little doubt that were the occasion to a,.se, clays 
of high quality woutd Le forth..comlng. Tbere is at present 'one European 
pottery in Bengal, the work turned out by which demonstrates the excellent 
quality and variety of the materials which are obtainable in the vicinity of 
Kaniganj. Good fire-clay is obtainable. it is known, by actual trial in several 
parts of the country, and WOI!-ld probably be found i~ ot~er par~s should 
occasion for its use arise. ' 

MISCEL'L.ANEOUS. 
Under this general heading I include a few of die many mineral subsfances not 

above mentioned, butJ which occur in India, and have a greater or less com· 
mercia! value. These are, l!fllphite, or plumbago, sulphur alum, mica, and asbestos. 
- • A half-hearted aUempt m.Co a$ Banr4i, in tbe 'l(arb.Ha Yaller, never 

reached a eueo-ful ialue, · 
29 
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G111j!Jilt, ~r PINttilogo,-Trarcs _ cf this wintral. c;,ccur in many parts of 
lJidia, but owing either to impurity, or the scantiness of the deposit, the 
sajomy do not apper.r to have ;my nal ,·aluc. The most promising graphite 
is that which occurs in the Tra•·aucore Stak. 

JM~.iur.-Tbe sources of sulphur in India are for the most part limited 
in Ulent, and arc only sufficient to supply local demands. They are chiefly ' 
connected with the occurrence of hot springs. The most prolific sources are 
situated in tqions too. remote to admit of their produl:t bein( brought into 
e010petition with imported sulphur. 

AI .Ca.-This miW!rai. which is popularly but inccorrectly spoken of talc, 
is•obtainable in quantity, aod in platei o{ large size, in the Huaribagh district 
in Western llengal. There is at present a small export trade, principally 
.&oGermany, I belie-:e. ~lica is largely. u&ell, too, in India, for ,·ariou> ornan1ental 
~ . 

A.slwstN.-~ far as is l.:nowp, the. most promising sources of thi.; mintral 
are 1ituat.ed either beyond the limits of llntish territory (e.g., Afghanistan), or 
in loc:alil.i•li diflicult of access (l g., G:uhwal). Small q11antities are obtainable 
at more accessible localities, and in , ·iew of the growing importance and ,·alue 
of the substance, it would. be welt if those who may have the orportunity 
of doing so would direct their attention to the disco\·ery of a pfentiful supply. 
St4ttll~<:llt qf the Valtus of tlu: MiueroJ J'rotjuclions /mjo11.-d itJ/Q lnd1<1 duriug 

the olfidaL J'&ar J879·80. 
_ Quantity. 

l'recious ~l!)OCS (including rarls) .. . .., 
<.:Qal, coke, and patent fue 6o8,76o tons 
l'ctroleum 7,888,247 gals. 

· Su!phus. ... IJ,J19 cwl. 
.Arseaic .. . JOU , 
l\lercury -5j1,393 llils. 
~old (~ludirig coin) 
Silver- ... 
t:opper 
llrass 
Lead 
:tine 
Tin 
lroo• 
J,im6, _and chalk 
Salt 
Saltpetre. 
llorax 
JJu!lJine stones. mill-stones, I 

grincjston~, &c. ) 

,186,173 cwt. 
10,279 .. 
7J,48o " 

12],1}!) " 
20,840 

:z,•n;•s6 
43.739 " 

353.238 toni 
3 cwt. 

·34 .. 

NOT ABLE GEMS. 

Rupees. 
1,552,799 . 

17,740,715 
4,8J9,l 79 

11,290 
5.256 

588,436 
20,50J,929 
g6,oso,o19 
16,2ot,547 

538,484 
1,o6:z;95S 
··~43.599 

988,459 
12,29J,847 

19,294 
7,62.),J21 

49 
922 

A short iime ago Mc~srs. Hancocks and Co., of Druton·slreet, sul:mitted 
to her Majesty a ruby which is accredited with being one of the finest speci­
mens in existence, nnd known to be the finest in . .Eo~land, and DO\ even 
excepting the crown jewels, Its history has not accompanied it to Europe, but 
~s the experienced are well aware that even the famous mines of llaroda never 

· • Exc'u&nt of iwJlOII• 'b,Y Gort-JIIJNot, tl!P '"tur11 pf w~h _i, p~ llC~~•sibJe 
t!' mt>. , 
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GOLD .llliD GEMS. .JI7 

now yield gems of such size and spleadollr, they conclude that this must have 
been in the possession of one of the old Indian families. The owner's reason 
for parting with it remains a mystery, as Indians are usually very loth to 
allow such treasures to gO out of their possession, and when they do chance 
to let them enter the marker, purchasers arc usually to be met with in their 
own country. The Queen is reponed to bne been mac:fl impressed by the 
beauty of this ruby. Its price of £to,soo is one :tt w•ich a C!"O!sas might 
be -supposed to paase.- The stone is set as a medallion, and encircled by ten 
large diamonds. • · _ _ 

The nlue of a ruby is greatly inftoenced by its colour, and thi! one is 
pronounced to be in that respect perfect. A necklet of the 5ame precious stones 
inferior in size, bat possessing the true pigeon blood shade, had each of thc!t!e 
valuable gems divided by a cress of diamonds, while earrings carrying out 
the same design were in. readiness to be 'WOlD with it. Another ordered for a 

·bride 'vas a· simplified edition ol this rich perure. In the last-mentioned, how· 
ncr, although .£4.500 represented its value, the rubies could oot lay claim to 
the rich tint that so greatly enhanced the costliness of the former. They 1rere 
divided by a IU!Ie ·or diamonds· instead of a cross. An ornament likely to Ill· 
tract much attention is a collar of black pearls, from which depends a fringe 
of diamonds, and earrings to correspond. · 

The eat's e~es from Ceylon are peculiarly dark· and· lustrous, and, from the 
depth of their colour, bear a close resemblance to the onyx. 'fhey are richly 
set with diamonds, and adapted for either brooches or pendants. 

For the pink pearls whtc:h Mr. Hancock n:hibits he claims superiority both 
in colour and size over· those on Yiew at the Colonial E.'thibition. . 

: The. shells in which these curious gems are to be found re~cmble die 
muSSel rather thu the oyster, and are to be met with in most of the West 
Indian islands. Wh_en both size and colour uaite in one spec:illlcn the ulae 
is great, btrt if the former be without the latter the worth of the jewel is 
comparati.Yely inigoibnt. In a pearl almost as large as a pi~n's tgg the 
estimation is considerably diminished ewing to the mse tint bein~t deep in 
SOllie pa~ whiltt in others it almost fades into white. Samples of greater 
va .. e possess throut:hoot that full coloar which iJ Ken in the center of a pnk 
rose. A necklace m which these stones alternate with others of ...-bite, a~ 
well as with diamonds, is of indesctibable delicacy and bea1lty. 

Another costly ornament is a pendant of black· pearh having in the middle 
a cvrioM Battened specimen which is known as a " hatton " pearl of intease 
blackness, surrounded with eight cf its brethren placed in a knife edge ,;etting. 
From this falls a pink pearl drop of perfect rose colour, weighing nearly ~ 
grains. · 

Lotllair's " ropes of pearls " are to be found in many proportions, aad 
daim attention both by tlleir colour and the perfection of their srme~ctry. 

AIIIC'ricaa amateurs, who are so fully olin lo the !operiority of 1he 
treasures whtch \be ~ld Golconda mines used to yield, Till be imprtsud by 
a case containinJ: Indian diamonds of such transpan:ncy, rolourlnsn~•. o·nd 
refractive power, as render them a thing apart. The. case contains a rodiJllete 
parure inc:ladinJ: even clasps for bracelets. The setting is in the old style, a lid 
the stones are supposed to be of ancient date; indeed it is kn(lwn that it is 
maay years since the mines frcm which tlley hne been drawn ha\·e rcndeftd 
anything appiuaclrinr them in size. The finest ~pccimcnli, either from the llrazils 
br the Cape, will not bear a comparisoo with treasures such as t!lese. Jndi:m 
diamonds of any notable size rarely now find their way to Jo:ngland, and tlt• 
amples such as arc exhibited in this case seldom cross the path ev-en c,t theee 
whose trade lies in this di~c:tion. 

Limited space has only permittt:d the mention ol the most salient features 
ia jewellei'y, while lll&ny (){ the other lr.:asures there to -be found canoot fail 
tu arrest the attention of visitors to the eslabliabmcnt.-Tite Qrt•·m. 
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·PEARLS: . 

THEIR OltiGIS AND HISTOJI.Y, 

= J.. laome paper publishes the following interesting article on pearls :_,. 
FI'OIIl O)'AitCI'Ii to pearls is a natural transition,. taough it be a change from 

plcas;ul' aliment W pure ornamenta.tion only. T111e, Mar~ ADtony dissolved in 
vinegar and .swallowed a- pearl of fabulous value (.C8o,7:19 of our money), but 

·we don't suppose that it proved a !Jonn~·bouc!Je for him or tbat his digestion 
~Nas iiJI4l"'"ed thereby. The pearl brings before us certainly anQI.ber aspect of 
the oy.W:r, " our placid creditor" -root as an artiole of food, but as an as&istant 
at· the toilet. The rough-sbeiled bivall'e becomes a laboratory for the formation 
of wlla' ii .uninr;;ally a&;koowled&ed as ooe of the choicest gems provided by 
aatare {or the decoratiQil and pleasure of Eve'& fair daught.cn. "As your pearl 
i11 y.-r fwl oyster, -says Sbl\k&peare in -"·As You Like It," Act V., Sc. 4· 
F• 90Ch ¥ tile lowly birthplace of the gem which has mrariably held a high 
raak i6 the Clilimation oC all, particul-arly the bruaette, who will always look 
1IJ*l the pearl as the aatw:al orna!lleot of her .style. An ~mirer, ~caking 
of the pearl's delialte aad silvery lustre;. says, "It relieves the eye after- gazing 
at the brilliancy of the diamond as the .soh briglatncss of the moon after lhe 
a.Jillg.fire of the-sun.'' 'Ihe Himoas poetically ascribe the origin -of pearls to 

. dhlps .fli .le'fr' that fall . into the shells oC the fish in which tbty ·are f<Jb¥ed. 
Pliny bad p(o~bly heard of this idea, for he says, " Pearls vaff . accor<ling to 

'the ~lty oC the dew .by whic.h ther -are formed; if that be dear, tbey are 
also clear; if turbid. they awe turbid; if the weather be cloudy when the 
..-cedis drop is ~~~:ceived into the shell, tbe pe-.u-1 will be pale coloured ; if 
tbf:' shell bas ·r«M:eivw a full supply t-he pearl will be large, but -lightning may 
cause it tD close too .suddeniJ and .then the pearl :q~ay be vecy liltlall ; wlien 
it thtiaden ·duJing tho recept"'o of tile ·drop, the pead of the drop thence· rosulting 

. will be a .ere .l10llow shell,_ of !lll ~ons¥tency." Augurello,_ all Italian- poet 
-e>f the 'birteealb c:eJW~ry, wntes: "\\bell the shells open on the surface of 
the . tlee~p clllcit~d by the gCDi.al sea69Do they are. -lillc4 by the light, f ertili.sing 
dew tbeot:e i" d•e til1ljl they briag fonb thtir young, and the brilliant pearl 
is the: ethereal produce." . , . · . 

But truth. qpeaialLy so~ntiti.e t~ath, i$ li:s.s poetie t.han fl,ctiQn. Costly. and 
lin-ely cllough tbeJ be, ;yearls are merely a calcou:eou& production-a sort of 
1110dlid coocrelion foulld tn many species of the class Mollu.sca~ot necessarily 
in the oyster, therefore. The translucent pearl is Qllly tbo outCilflle. of a vu:y 
-sintple law, ruuJWiy,. that in these animals the bard pjlrlrs shall 11ccotnmodate 
themsdves to the soft. The oyster loves to be easy, and renders its bed soft 

· and CU5Y1 albeit it~ sl\c;ets, tiguro\tively speakinf, lll'e wet ,ones~ By its wonderful 
m-. it pnwides ,against inequality or- irritation.. Let some !Jla~ter• say a- ddad 
C!mbryo, caUie· internal worry, or a grain- of sand tliOtornal ~nGfanee, and 
lllraigblway it coQim'!oC'~S to cqvcr O\'er the e~il witJI, this ca~ous e.xuvium, 
and, lo ancl behold I we cet eur pearls. This is even bette. tban ·~gut of the 
eta"' ca~ne f'!rth meat," . fqr, as. Sir Evvard Home: sa}'it "The . r-kllest jewel in 

. a motuu~'s erown whiclt canQot lle imitateil by any art of -man, eithllC in 
. beauty of fo1n1 or brillianc)l of lustrt, is tbe abortive egg of an oyster enveloped 
ia ita own Dallre.;•. Tbis tenn is llae scientific: aamc for the uuvium, just !OPQken 
b{ ; anll if a pea?l be examiB£d by a -good .light tln011gh a. &tropg gillsa, the 
conc:cnttic: layers, like those of an 011\on, may be ,seen arniJied . round a very 

. minute bole, w~erein tlae ovuQJ, grain of sand, &c., was first deposit®. An 
.&aeie•t ,act, iA view oC this, $1\.)'S, "F.o~ so much as the pearl q the ptqduct 
of life, which life from an inward troubled and !10- aud froJU a fault produces 
.Jl'lrity · apd -pcrfeawn, it is prefe.-rcd, (or in ~hiag else does God ill .much 
·cldipa--lii.mself u in tbe LdJderneli5 .and ·l11sw,_ of virtu4 baq -o( -lr~e a~td 
repentance." 
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We aU know that beautiful substaoce so sinoothly polished and exquisitely: 
tintc4. which lines the shell and which is called mother-of-pearl, dyed with 
l'ainbow hues and po.iSCSsi.ag a glorioas opale$Ceoce whicla, however common it 
may be, is cbatming to tbe. eye. Dampier (a sailor with a poet's ntiftd} says 
of this material, · " The inside of the shell is more glorioas even than the ·pearl 
itself." In struetllre na«:re, or mother-of-pearl, is vt:ty detlse, hard, and finely 
laminated, but the &upecficial outer layer is made up of small poly~onal prisms·, 
and is somewhat friable. The beautifal iridescent colours it exhtbits are not 
the. relblt of any inherent plg•nen1, but are e11tirely produced by the action 
of ·light on the layen. FaUiog on tlaese laminated plate-like surfaces, it is 
ldltcted along pa&lls of dilfcrent lengtlts, and thus all the prismatic colo11rs 
appear.· The colour of gem pearls is in genKal a bluish or silvery white; 
but they are met with of a variety of hues, tmnspatient, ~e~~~i-transparellt, 
opaque, blue-g~ey, greenish, pink, red, brown, and -even black. 

Our own shores do. DOt as praeet produce tllese je-Wels; but such was not 
the case forowrly, for Raman writers illfonn us that British pearls were once 
held in such reJNlte that Julius Qaar· presentctd a bucldct covered with them 
as an offering to VaaM·Gcnetrix, which· was stJSpeaded in her Temple at Rome. 
Some persons have suggested the introductioo of the pearl oyster ( Avicula 
Margaritum) to our bank& again, l;lut it ·is doubtful ·u ·we could evtr again 
~eap ·a ltarvat frota .the- in·tllis fashion .. The pearl oyster itself ·is of no 
value, not being eatable, as its flesh is of a rank llav~r and too tough· far 
me&tication. Pearls fltm1 mu.eis a~~e less cenerally k!IO'RII. Tbey -are prOduced, 
however, aot by marine. but by fi'CISh-water species. For tbe· best of these we 
must go to Scotland. Scotch pearls Were mucb celebraml in· the middle ag~. 
an<! later still. betWi:ea 1761 and 1?14, peuls to tbe -value of £10,000 were 
sent .to London from the riven Tay and lsla, ·We beli~, however, thllt at 
pre$Cot there is not 11:1nch dmng i11 Scotch pearls, tll()ugh .r ... Unger, a dealer 
:in gems in EdinWrgb, ·SOme years ago said (1865), "It la aow a fact thoit the 
beautiful pinkhued pc:arl!t of our Scottish &tteams an admiftld beyOfld the Orient 
pearL" E111presses, ~eeas, ·and :&}'21. and noble llldies have made large 
purdt~es, of these gems, and he (.Mr. U ;) elli.mates tbe sUill paid to pearl-finders 

·ill tho saanmer DC ..&64 at £to,O!Io, f1'01D Highland streams alooe. · 
· · Attc:plpts ball! bl:ca made .to producre- l'l!lil pearls artifiCially, ;, l., to (:aUse 

by mea~ of art tlu: erowth of tlta!m in the fish. Tille Cbi- were the tirst 
to do tbis, ud Mill pr:aa:tik it, by. plating very small beads• of mother-of-pearl 
on q threlkl. ef fine silk ·aad fastening ·them within· the shells c( the pearl 
a,st~Ti when fhv ·rise to the surface of the 'vater in the beginning of summer. 
The fish are then replaced in ·their beds, where the beads art soon covered, 
as before meotioaed, with calcareous excretions · fi'QIII the body of the animal, 
and· .d.), in {act, become genuine pearls. A society for the preve11tion ,of 
c:auelty to O)'ISters wbuld &IM!cefore not ·be out of place ia Chiea or Japan. lR 
the latter country, by int~ing little flat-stamped ccapp« joss figures to the 
interior of the p~arl-bea~ing musse!, _the people ~ain little pearl idols. Linnreus 
was well acquamted with tbe -o~n. of ·pearls 111 general, was aware of the 
possibility of producing them artifu:UIIly, and suggested the collection of a number 
of mussels, piercing holes in their shells with· a fine auger to prOduce a wound, 
and afterwards .. parking.. them for five or six years to rive the pearls time 
to grow. The Swedish. Government coD&Cinted to try the experiment, and long 
did so. Pearls were produced, but were of little value, and the enterprise was 
abandon~;d as unsuccessful, though Lionreus himself got a knighthood for the 
suggestion. , · . . . ' 

· The pe:Lrl, lik41 all jewels of le&ser hardness, 1\'Car6 dim with ti~e.. and 
ofteh discolours, or, ~ the · j«welh~r5 trma it, ·"diea." :Various methods are 
resorted to iri such cases for the p111p0se of re$l11pring their original beauty, 
but they never recover·tlieir pristiqc .splendOUJ, lA India U.ey rab them with 
boiled rice; in WDJe .. other parts they bak11 tkem in brea4. An•xber atr111ger 
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expedient is to feed cbic:keas with 'them; then the animals are lciUed after two 
hours' time, and the pearls ate. rescued from their "hiding-place, the action of 
the ptric; juice haviag .10muwbat restored their .coloar. The true sbape oC 
the pearl should ~ a perfe!Ct sphere, or pear-shaped, like the celebrated moQster 
pearl of the Great Mogul. 

Not even excepting the diamond is there. a jewel so often spoken cf in 
history, sacre:d aud profane, or so treated of in story or romance, as the pearl. 
In Sacred Writ, we have frequellt mention of it nod. many of the ancient 
WJ'iters speak in glowing te:rms of its beauty. It has alway' been the type 
pf purity, and the word has from time immemorial been used to illustrate what· 
C\'er was pure and beautiful, and this especially in the language of the East, 
where such mouth-rounding names as Looloo, Mootoo, &c., repr11sent, it. Some 
pearls have become historic. Thus we read in an old play-

In good ~h, . 
If this the manner giveth not content, 
Thea may the maller, like the famoas cup 
Waereio old ·Egypt's Queen resoh'l!d a pearl, 
The ransom of a kingdom, at a draught 
Contain some stuff of ,-alue. · 

This refers to one of the two celebrated .pearls possessed by Cleopatra-the 
other, saved from a similar fate, was ·slit into halns to form earrings for the 
statute oC Venus in the Pantheoa. -· 

'Juliu C;csar, in love with Senil.ia, the mother of Marcus Brutu9, presenred 
to bet a pearl valued ·at six million sesterces (£48,417 ros. of· our money). 
It was with a ring oC pearl tbat the Doge of Venice wedded every year since 
1177 the Adriatic Sea. Pope Leo the Tenth is said to have paid a·venetiao 
jewcller £r4t(IOO for a single peaJ'l. We !Wonder if he had ever heard of the 
claSii of persons ..tao and their money are soon parted; The traveller Tavernier 
purchased a pearl at Califa, which he is said to have ·sold to the 1-!hab of 
Persia for the enormous sum oC £&l!o,ooo. If this be true, he was a lucky 
mau. surely, to get out of Persia with his head on his shoulders. A Prince 
of Mu-t possessed a nluablc small pearl- only weighing 12 carats, but it 
was so clear and transparent that dayliRht coald be seen thJIOUgh it. He refused 
£4,000 for it. Perhaps a. better proof of its value would ban been that he 
Jtad taken £4.000 for it. The pearl in the crown of Radolf the Second, it 
is said, was as large as a pear. What peart A Jargonel or a Duchesse? 
And how big ,..-as the oyster from which it was taken! The Shah of Persia 
actually possesses a string of pearls, each indhidnal of wbieh is nearly the 
siae of a llazel-nut-an inestimable string of pearls. At the Paris Exhibition 
of 1855 Queen Victoria displayed some magnificent pearls, and the l!ltt Empress 
of, the ·French e:thibited on the same ocxnsion a collection of four hundred and 
eight pearls, each wdghiog over nine penny-weigllts, and all of perfect form 
and the finest water. Here we must cla;e our plpct on 

· The priceless pearl, 
'Without the diamond's sparklings eyes, 
The ruby's blushes--then: it lies; 
Modest as the tender dawa 
When Iter purple nil's withdmwa, 
The Rower of gems, a lily cold ·and pate. 

UNDERGROUND TREASURES : HOW AND WHERE TO FIND 
THEM. A KEY FOR THI•: READY DETERI\UNATION OF 

USEFUL MINERALS WITHIN THE UNITED STATES. 
B\' JAMES 0JtTON, A. M. 

ont~ tllose minemls are mentioned w~!c_b are _useful ~ any specimen, thcrc­
fon·, wlncb dc:ts 1Klt tit any of· the dcsCJ'Ipbons gtven, may be con~idcrcd of 
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no speeial value. By tbe term "color," is meant the color of a fresh fracture, 
for the exposed surf ace often misrepresents the true aspect. Exact eo lor is not 
meaat. but " red" stands for reddish, " yellow" for yellowish, "white " for a 
light gray up to the perfectly transparent. "Magnetic" meatu that the speci­
men disturbs the needle of a compass, or that a magnet will take up fine 
particles. A mineral is "opaque., if the light will not pass through either the 
edges or a tbin fragment. A "translucent" miqeral is either clear as crystal 
or only allows light to pass dimly through a thin portion. " Effervescence " 
is the bubbling produced by the CSC3(l,! of a fas, as in soda-water. "Gravity" 
is the weight compared with that of an equa bulk of water. In the majority 
of c_aSI.'s the specimen CaJ!. be determined without it; but there may be se\·eral 
doubtful cases which can be settled only by obtaining the gravity. This is done 
by first weighing a fragment of the mineral in a small apothecary or jeweler's 
balance, reckoning it in grains. Then by a thread suspend it below one of 
the scales in a tumbler of water, taking care that the specimen is covered 
with water and does not touch the sides. Subtract the weight in grains as it 
har.gs in the water from the first weight, and divide the first weight by the 
difference : the result is the gravity. F1ve per cent. should be allowed Cor 
impurities. 'Vhcre exactnesi is not required, the gravity of a specimen may 
be judgn1 by comparing it with well-known substances. Thus, 

Tb" gravity of anthraci·e coal ia about ... 
The grnity or l>ri ·k is a~out 
The gravity d clay is about 
The grnity of marb'e &llll glus i• aboa~ 
The grdvily of alate ia al.out ·-
'l'he .:rnity of eaat.-iroo ia atK>ut 
'l'he ~;ral'i'Y of coppt'r j, abou~ 
'l'he ,.=,.vity of lt>ad i• aboQt 

lf the gr:l\'ily of a mineral is 1.5, a cubic inch of it will 
$·4 ounce; if 2., 1 oz.; if 2.5, 1 1-4 oz,; if 3·• I 1·2 ·oz.; if 
3• 2 1-2 oz., etc. · 

_______ __ .. __ 

1.5 
1.8 
2.0 
:u 

'2.8 
7.U 
ll.O 

11.0 
weigh ahout 
4·• 2 oz.;_ if 

DIRECTIONS FOR DETERMINING SPECIMENS BY THE KEY. 

HOW TO 1'1!ST MINEII.AI.S WITH THE SIMPLEST •nl.~N.S-PROSPECTIMG WITH 
A JACK-KNin: AND COM!olON SE:SSB-US}: OF THE K}:Y-HOW TO TELl.' 
PYRIT}:S FIIOll GOLD A!'ID Q\JAILTZ: FRO)( DIAMO!'ID--AI.L THE USBFUL 
MIXERALS Gllot:PED ACL'Olt.I>ING TO JIAII.DNESS AND COLOR. 
First see whether it will scratch common window-glass. If it will make 

the least mark, it bclonas to division A; if not, it is to be fol)nd in group 
B. Next notice whether .,the light will shine through it : if it does not p~ 
through even the ~ges or a thin splinter, it is opaque; if any light i' allowed · 
to pass it is translucent. With a knife sec if it is harder or softer than pure 
wb1te marble ; then, noting its color, compare il 'lfith the descriptions of minerals 
;e(erred to by the numbers. If it agree with none, it may be considered of 
no usc in the arts. To make doubly s·ure, get the gravity as described above. ' 

Examples: Suppose we have an unknown mineral in hand. We first 
try to scratch glass with it and find it impossible. It 'therefore belongs to 
section n. Next we find it is opaque and yello'lf, and evidently heavier and 
harder than marble. It must be one oC two:· 44 attracts tbe compass-needle, 
and this will not; it is consequently 26 or C'o!frr Pyritu, if it agree with the 
description. If not, it is something of no great value. 

You have found what you think is a diamond. Docs the specimen scratch 
glass! Yes, easily, and is brittle. Can you sec through it l' You say it is 
clear as glass. Look now under section A, " translucent " series, number 6 
(for it is colorles~), and dctide which of tbe fo11r it i~. The first one (27) 
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ig diamond; but do =not let your wishes mal:e it iigreot. 'l'uraing to the de­
~eription, you read ·t.hat it can not be scratclled with a: frle or worn down on 
a gTindstone. This decides agaill'St it .. Bnides, ·tbe ·gravity (2.5) is too little. 
With the next (51) it agrees· perfectly, and you n!!ed not go further. Should 
the specimen, however, agrac very well with rock crystal, ot\ly that its gravity 
(3·5) is too great, then it is topai. · 

· IES'" All minerals that scratch glass are brittle, and all (save 32 and 46) 
are infusible or melt with great difficulty. 

!ES'"Tbe following minerals '"ill hllrn, evaporate or melt without a flux in 
an ordinary 'fire: Nos. 2, 4, 5, 7, ro, 13, 14; 16, 18, r9, :n, 23, 24, 26, 29, 
33. 35, 37, 44• 53, 55• 62, 63, 70, 71, 15· All but the· following are hea\·ier 
than marble: 2, 4, 6, 1. 10, 14, 16, J4, 36, 40, 47, 4S. 56, 6o, 6r, 69, 71. 
Nos. 2, So .and 58 alone dissolve in water. . 
. IES"In 4etermining color, be sure you ·have a fresh surface, for {he outside 

is often deeeptive. By "blow·pipe" is meant the tapering tube used by 
watch·makers. ·. 

A. 
WILl. SCRATCll GL.\SS. . . 

I. OPAQUE. . "I 
(1) Black: 12, .. 20, 28, 30, 42, 43, SI, (I) 

54· 67. 72· (2) 
(2) Brown: 12, 28, . 42, 59• 7-z.. 77· (3) 
(3) Red: 39· 46, 54, 59, 67. I (4) 

II. TRANf>'LUCENT. 
nrowq: J2, 59· 72, 77· 
Red: 17, 32, 46, 59, 68, 73, 74· 
\:" ellow ; J2, 59, 72, 73, 7'1· 
Greea: 74. 77· 

(4) Yellow : 3S. 72, 77- (5) Violet-blue: 3· . 
(5) Gray : 22, 28, 72, (61 
(6) White: 64. · (7) 

White : 27, 57, '13• 77. 
Banded ·or clouded; J, 

B . 
. WILL NOT SCRATCH GLASS, 

I. OPAQUE. 

Harder than white marble. • 
(l) Black: 11, 35. 47· 

(2) Brown : 66, 15: 
13) Red : 44, 53• 7S· 
(4) Yellow: 26, 44· 
(5) Green : 45, 
(6). Gray : 35, 66. 
(7) White : 6, 9, u. 

I Softer than white marble. 
4, 7, IO, 12, 13, J4> 16, 24, J-1, 37 I · 49, 51, 55, s6, 76 
J::J, 14, 21. 
2I, 2J, 41, 55· 
12, 33. s6. 

1
6o, 61, 
s. 24. 31, 34. J6, 49. 56, 63, 69· 
36, 40, S6 62, 

II. TRANSLUCENT, · 
(1) 
(~) 
(3) 

{•> 
S) 
6) 

(7) 
(8) 
(9)' 

Black: 11. 
Brown : 9, 11, 65, 66. 
Red: 9, II, 18, )3, 78. 
Yellow : 9o I 1, 15, 29; 47• 78. 
Green: 29, 4S, 65, 70. 
Blue: 8, rS, ~9. 47; 
Gray: 19, 47; 65, 66. 
White: I8, 47· 
Mottled or Banded: 47· 

I !~: 36, SS· l48, 7'· 
48, ·6o, 61. 

i 37. 69. 
t 2. 

* That· ia, they are not so ea&ill cqt with .. a knife ~be;r do not necel8arily 
MlJIItch marble, 
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DESCRIPTIVE LIST OF USEFUL MINERALS. 

THE GEMS-Pltl!CIOUS" METAL&-VALt'ABLE OJlES AND USJtJI'UL MfNEllALS .OP 
THE UNITED STATES PROK AGATE TO ZINc-THitia DISTINGUISHINQ 

CHAilACTEJlS1 USES Aft'D LOCALITIES-A MINERALOGY ~011. MIN&LS, 

·I.-AGATE. 
This stone Is a mixture of several kinds of quartz, mainly the white, red, 

brown and black, disposed in layers or clouds. The layers are zigzag, circular 
or in straight bands (onyx). Occurs in irreJUlar rounded masses ; not verr 
translucent; not altered by !seat or acids; cannot 1;le cut with a knife nor 
split into plates; takes a high polish; lustre ghssy; gravity z·s. . 

VALUE.-Used for jewelry and ornamental work, mortars, vases, knife-handles, 
bu.rni~hers, etc~ Tlie colors are deepened by boiling in oil a11d then in sulphuric acid. 

LocALITIES.-Found in granite and trap regions, generally by the shores of 
riven, lakes and the sea. 

z.-ALUM. 
Oceun in mealy or solid crusts, often fibrous; dissolves in water; tastes 

sweetisb-utringent; melts and froths up wbeo heated. . 
VALUK.-Exteusively used in dyeing and c.alico-printing, candle·makini, dress· 

ing skius, cl:uifying liquors aA<l in pharmacy. 
LoCALITIBs.-Found incrusting and impregnating dark slaty rocks, with 

y .. :tow streaks. · 
,s......:.AMBTBYST. . . 

Same as /i~R Cryllal, but colored purple or bluish violet. Generally ia 
clustered cryatals. • 

VALUB.-Wheu clear and finely colored, it is a favorite cem •. 
J.<>CALITIKS-Usually found with .. agate. 

4,-ANTHllACITit. 

Occurs massive; compact; high lustre; brittle; breaks with a curYed 1111rface, 
will not scratch marble; burns, but oot readily, with a pale blue flame an4 
little smoke; will not form coke by roasting; ~avity 1'4 to 1•&. 

VALUE.-Used for fuel and sometimes cut tnto inkstands, etc. 
LoCALITu:s.-Found in beds between data and sandestones. 
The rocks in anthracite regiona are tilted, bent and broken, never level to 

any great exteut. . Impre$Siou of leaves are good indications. 
s.-ANTIIIONY OllL 

Occurs fibrous or granular; color lead gray, often tamithed ; shining lustre, 
brittle; but thin pieces can be cut oft" with a kpife; melts in a candle, at a 
high heat passing oft" in vapor; gravity 4'5• . . • . · 

VALU•.-The source of tile antimony ai com~, containtng seventy per cent. 
Loc.t.LlTlES.-Found associated. with Silwf', Sj(RAK, If'M, Bknde, BaryM 

aqd Qtuan.. 
6.-AsJiESTUS, 

Occun finely fibrous, !lax-like; flexible, not elastic; silky lustre, sometimes 
llftniah ; gravity 3-

v .t.LUB,-Used f~ lining safes and ltllam·packiog, aud for making iocombust· 
ible cloth, lamp-wicks, etc. 

Loc!ALITIIIS.-Found in granite-regions. 
7.-ASPHALTtiM. 

Occurs massi•e; brittle; brH.king with bigla lustre like hardened tar, and 
widl curved slll'fac:e; melts and burus re.ulily with flam' and smoke; cra\'itr 
1'2, sometimes floats on water. 

VALUJ:.-Used for cemeots aDd nmisbel. 
Loc:.u.mu.-FOWICI paera1lJ Deaf ·the peace, 
30 
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. 8.~AzUJllTK. 
. Occurs in crystals and· masses with glassy lu.stre, or earthy and dull ; 

brittle; crackles and blackens, and finally fu~ by heat; dissolYes with effer­
vescence in nitric acid ; gravity 3· 5· 

VALUE.-A valuable ore of copper, containing sixty per cent. 
LoCALITIES.-Found chiefly In fead and copper mines. 

9--BARYTA, 0& HKAVY SP-AR. 
·Occurs in crystals, plates and urasses; · powder white;· brittle; cuckles 

when strongly heated; aot dissolved · in acids; easily distinguished by its 
we~ht ; gravity 4·5, or twice as heavy as GJ'Pnlm. 

VALUE.-Used extensively as white paint and in pottery. 
LocALITIES.-Found in mining districts, often with lead, copper and iron 

eres, and in limestone. 
ao-BITUMtNous CoAL. 

Occurs in masses, beds or seams ; softer and duller than ,A,IIhracite ; often 
a brieht pitchy !ustre ; brittle, showing a . slaty or jointed structure rather than 
curved surface; powder black; burns readily with yellow flame; by roasting 
forms coke; gravity •·s or less. 

VALUB.-Used for fuel and tbe · production of gas, coke, carbolic acid 
and aniline. · · · 

LocALITIEs.-Found west of Harrisburg, Pa. in rocks (slates and sand­
stones) less disturbed than in t-he Antllr'Odk re£ion. 

11.-BLIINDB. 
Occurs_ in crystals and masses; waxy lustre,. but 119t always very apparent; 

usual color, rosin-yellow to dark brown ; brittle; the powder, which is whitish 
to reddish-brown, dissolves in muriatic acid giving off the odor of rotten 4!ggs ; 
by roasting gives off sulphur-fumes ; 4nfusibl~ alone, but on charcoal at a 
high treat- -gives olf white fumes; gravity 4· 

. VALUB.-An ore of zinc (containing sixty-six per cent.) and a source o·f 
white vitriol. Often 1!Vorked for its Si~r and Gold. 

LocALITIES.-Found with lead and other ores. · 

Jli.-BoG ·lloN On:. 
·occurs in masses or beds, looking muc'b like hard brown earth; toose or 

porous and earthy, rather than compact and nodular; powder yellowish-brown; 
when .strongly heated becomes black aud magaetic; gravity nearly 4· Au 
rartliy yellow variety is called . l'd/ur~J lkltn. . 

VALUir..-An i1!6porta.nt ore, yielding tbirty~fi.ve ~r cent. 
LocALITIES.-:-Found in low, marshy ifounds; Widely distributed. 

t3.-BR:ITTLK SILVItR 0RK. 

Occurs in crystals and masses; metallic lustre; tarnishes yellow·, gray and 
finally black; easily cut or broken; when heated gives off fumes of sulbhar 
and antimony, affording a button of .sll ver; dissolved in nitric acid, it sifvers 
copper: placed in .it ; gravity 6. · 

VALUE.-A rich ore of silver, containing over sixty ll'r cent. · 
LocALITnts • ...:.Ft>Jmd in veim with other' siiYer ores. · 

'4·-B..R.OWN COAL.· 
Occurs like Bituminous Coal, but usually brownish-black with ' less 'lustre, 

and often showing a woody or s1aty strtl~''•tre; powder always brown; con-
tains fossil plants; ·~_ra'fity 'hetween 1"2 1u.J t·S· · · . 

VALUE.-lnferlor lo No. 10. Makes no calr..:, Can· be- usec1 in tbe mabll· 
facture of alum. 

LocALITIKS,-Found in thin wins or illlip&ieal mass~,; neyer in eKtensive 
layers. . •· · :. • , 
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15.-CALAKINl!l. 
Occurs in crystals and m&S$eli ; glossy lustre ; harder than marble ; brittle ;· 

heated it swells up, becomes and emits a g1een light; dissolves, when 
powdered, in hot sulphuric acid without e1fervescence; gravity 3·4· 

VAL'O.I.-Ali ore of zinc yielding from forty to sixty per cent. 
LocALITIBS.-Found in limestone rock with other ores. 

. 16--CANNBL COAL. 
OcciUs in j;()mpact masses ; duU·lustre ; brittle, breaking with a curved surf ace i 

bu~Wi readily but _does not melt; does not soil the fingers; &ravity about 1'2, 
VALUE.--Used for fuel and for making gas, oil and ornaments. 

17-CA,II.NJ:UAN. 
Occurs in masses or pebbles; at first grayish, but by exposure to the suR 

becon1es uniform flesh, rea or brown, never striped,_-allbough Camdimz may 
form one of the bauds of an Agak; brittle, breaking with a curved surfac~; 
very hard; takc3 a fine polish; glassy or resinous lustre; gravity 2·6. 

VALUE.-Used for jewelry •. When of two layers, whito:· and red, · (properly· 
called sardonyx), it is used for cameos-

LoCALil'IES.-Same as Agate. 

18.-CJi:LESTlNE. · 
Oc;curs crystallized, fibrous- and massive; color white, often faint bluish; 

i[la.s5y" lustre; very brittle; under the blow-pipe crackles and melts, tiniing the 
llame red; does not dissolve in acids; gravity 4- . 

V ALUE.-The source of nitrate of strontia, used in fire-works. 
LocA.LITIES.~Found in limcatone, gypsuin and sandstone. 

19.-Ci.EUSSITE. 
Occurs in crystals, in powder or masses; glassy lustre; brittle ; dissolves 

in nitric acid with effervescence; heated strongly on charcoal, crackles and fuses. 
giving a• globule of lead ; gravity 6·4. 

VALVE.-A ri<:h ore of lead yieldiag seventy-live per cent. 
LocALJTIEs.-Found in lead mines. 

20.-CHI.OMIC IB.oN. 
Occurs in compact masses; powder dark brown; small -pieces sometimes 

attracted by the magnet; brittle, breaking with uneven surface; with borax 
melts into a green globule; not acted upon by acids; little lustre; gravity 4'4· 

VALUE.-Used in making the chrome: pigments. 
LoCAL!TIES.-Found in ::Jerpmtine. 

21.-CINNABAil. 

Occurs in granular or earthy masses; resembles iron-rust, but is a yelJowish-red; 
powder scarlet; easily cut with a knife; thtown on red-hot iron, evaporates, 
giving off odor of sulphur; rubbed on copper, " silvers" it; gravity 9, or 
about as heavy as Oopper. 

VALUE.-The source of mercury (containing eighty-four per eent.) · and 
vermillion. 

LocALITIES.-Found in slate and lime!itone rocks • 

. a:z.-CoBALT PYI.ITKS. 

Occurs crystallized and massive; does not scratch glass easily ; metllllic 
lustre; tarnish, copper-red; powdtr, blackish-gray; brittle; hEated on charcoal 
gives oft" sulphur fumes; . heated with borax gives a blue gias&; gravity 5· 

VALUE.~An ore of cobalt, -yielding twenty per cent. . 
LocALITII:S,-Usually found in slate or granite ~ with Copper P)'rihl· 
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23--cOPPEit. 
Occura in irregular masses ; metallic lustre; can be cut with a kilif e·; 

malleable; ductile; fusible; gravity s·s. 
VALUE.-A source of copper and silver. 
LocALlTIES.-Most abundant _in the· trap and "freestone" regions. 

IJ4.-coPPER GLANCE. 
Occurs crystallized and massive; color, blackish lead-gray, often tarniihed 

blue or green ; nearly as hard as marble ; brittle ; a spfinter will melt in a 
candle, giving oft the odor of sulphur; dissolved in nitric acid, it will . coat a 
knife-blade copper; metallic lustl'e; gravity s· 5· 

VALUE.-An ore of copper, yielding ·seventy-five per cent. 
LoCALITIES.-Found at copper-mines. 

. 25.-cOPl'Eil NICKEL. 

Occurs in masses ; metallic lustre; color }>ale copper-red ; tarnishes gray 
to black; powder pale brownish-black; brittle; on charcoal melts giving the 
odor of garlic; becomes green in nitric acid; gravity 7'$• 

V ALUE.-An ore of nickel (containing forty-four per cent.) and arsenic. 
LoCALITIEs.-Found in granite regions. 

26.-coPPER PYRITES. 

Occurs in crystals and masses ; color brass-yellow; tarnishes green; metallic 
lustre when freshly broken ; can be cut with a knife; brittle; powder ~eeni!h 
black; on charcoal melts giving off sulphur fumes ; dissolves in nitnc acid, 
making a green liquid ; gravity 4'2. 

VALUE.-If 'of a fine yellow hue, it is a valuable copper ore (yielding from 
twelve to forty per cent.) and source of blue vitriol. 

· LOCALITIES.-Found' in mountainous or granite regions with other ores. 
27.-DIAMOND. 

Occurs in crystals and irregular angular masses; cannot be scutched by 
·any other mineral or the file; brilliant lustre ; feels cold to tbe touch ; when 
rubbed on the sleeve exhibits eJectricity for hours: retains the breath but a 
short time; often tinged yellow, red, or green; gravity 3'5• 

VALUE.-Used for J'ewelry, lenses and for cutting glass. . 
LocALITIBs.-Foun in JlOld-regions, in river-washings of sand and pebbles ; 

usaally with coarse gold, but deeper down • . 
28.-EMERY, 

Occurs in granular masses, ·sometimes with bluish crystals; looks like fine 
grained iron ore ; breaks with uneven surface; scratches quartz easily ; very 
tough ; brittle: gravity 4-

V.a.LUE.-Used extensively as a cutting and polishing material. 
LoC.o\I.ITIES.-Found generally in limestone or granite with Nngndie Iron 

ere. 
29.-FLOUR SPAll. 

Occun in square crystals and in masses; glassy lustre; powder white; 
brittle; crackles when heated and then shines in the dark; does not effervesce 
with acids ; is not scratched by marble; gravity 3· 

VALUE.-Used as flux in glass and iron works. 
LOC.o\LITIES.-Found in limestone, granite, slate, etc., often at lead-mines. 

30.-:J!'RANKLIN ITE. 
Occun crystallized and in masses; generally made of coarse grains; brittle; 

powder dark reddiih-brown; heated with 10da turas ·blush-greeD; dissolves in 
muriatic acid; pvity . S· · . 
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V ALu:a.-An ore of zinc. 
LocALITIBs.-Found in limestone with Gamd and Zi,ldle • 

. JI.-GALENA, 
Occurs in crystals and masses ; brilliant lustre ; brittle; easily broken ; 

powder, when finely rubbed is black; can be cut with a knife; heated it 
gives off sulphur an'il melts ; dissoLves in nitric acid leaving a white powder 
at the bottom; gravity 7'S-or a little heavier than cast-iron. 

VALUE.-The main source of lead (yielding eighty per cent), and also 
smelted for the silver it contains. Used also in glazing stone-ware. 

LoCALITIBS.-Generally found in limestQne with /run Pyrites, zinc-ore, etc. 
That found in slate is richest in silver. 

p.-GAI.NBT. 
Occurs in crystals with fou.r-sided face!J; often nearly round; deep-red, which 

grows dar~r by heat ; rarely ye~ow ; also in brown m~es; melts at a high heat; 
brittle; not scratched by a kmfe; glassy lustre; grav1ty 4· 

VALUB.-The clear deep-red and yellow varieties are used for jewelry; 
the massive brown is ground for "emery." 

LocALITIBS.-Found in slate and granite rocks. 

33.-GoLD. 
Occurs in scales, grains and nuggets, or disseminated throu~:h cellular quartz; 

metallic lustre ; without tarnish ; can be cut and hammered mto thin plates; 
not dissolved by nitric acid; gravity 19. when pure and of a rich gold yellow 
color. The pale or brass yellow specimens are much lighter, the gravity being 
as low as 13. A grayish yellow gold, occurring in small, Rat grains has a 
gravity of about 16. · 

LoCALITIES.-Found in veins of quartz. running through greevish or grayish 
slates, the quartz at the surface being generally full of cavities and rusted, and 
the slates belOw the surface often containing little cubic crystals of Irm Pyrites: 
also in the valleys traversed by mountain-streams and in the river sands and 
gravel below. lrtm and Copper Pyntts, Galena and Bkmle frequently contain 
gold. Masses of quart:r: and pyrites from the gold-regions, which make no show 
of gold, sometimes pay well; the value of such specimens can be determined 
only by an assayer. 

34--GRAPHITE . . 

Occurs in foliated, scaly and ~ular masses; can be cut into· thin slices 
which are flexible, but not elastic ; 1mpressible . by the nail; feels greasy; leaves 
a shining trace on paper; metalhc lustre; riot altered by- beat or acids. 
graYity 2. , 

· VALUE.-Used for pencils, polishing, glazing, for making steel, crucibles, 
overcoming friction, etc. · 

LocALITIEs.-Found in granite, slate and limestone roeks. 
35.-GRA Y COPPEtl ORE. 

Occurs in crystallized or granular masses; metallic lustre; color between 
steel-gray and iron-black; brittle; the powder dissolved in nitric acid makes a 
brownish green solution; melts at a red ·heat; gravity S· 

VAJ.UE.-An ore of copper (containing thirty-three per cent.) and silver, 
of which Nrtada specimens have sixteen per cent. 

LocALITIE5.-Foond with gold, silver and lead. 
36.-GYPSUM. 

Occurs in plates, fibres coarse and fine, and massive; pearly or glistening, 
powder white, which if heated &nd mixed with · water, turns bard! does not 
dissolve in sulphuric acid; may be scratched by the nail; gravity 2'3• 
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VALUE.-Used for stucco, manure, glazing, statuary, .maDufacture of glass, 
etc. A variety, called Solin· Spar, worked into necklace beads and other orna­
ments, is finely fibrous and compact, taking a polish (though easily scratched), 
and' then resembles pearl or opal. 

LOCALITII!.S.~Found with marl or clay, limestone and salt. 
37;-HOllN SILVER. 

Occu~s In crystals, wax-like masses, or in crusts; when scratched shows 
a ~hining streak; becomes brown on exposure; quite soft, easily cut; a small 
piece placed on zinc_ and II!oistened,_ swd~ up, tu_rns black and sho~s metallic 
silver on being pressed Wlth _a kmfe j d1ssolves lD hartshorn j grav1ty 5' 5· 

VALUE.-An ere of silver, yu!lding seventy per cent. 
LoCALITIES.-Found in slate with other silver ores. 

38.-IRON PYRITES. 
Occun in masses and square crystals; splendent lustre; color bronze-yellow ; 

brittle; strikes fire with steel; heated, it gives off sulphur fumes ; powder brownish; 
gravity 5· 

V ALUE.-Atrords sulp-hur, copperas and alum. When found outside of the 
coal region, it often contains gold -and silver. 

LoCALITIES,-Found in all kinds of rocks. 

39·-I ~SPEll. 
Occurs in masses, either in veins or as rounded stones • dull lustre, yet 

takes a high polish ; breaks with a curved surface; not attacked by acids; is 
scratched by Roell Crystal; gravity 2'5· -

VALUE.-Used for mosaics and other ornaments when compact, tiDe-grained 
and bright color._ : 

LocALITIEs.-Found everywhere. 

40·----:KAOLIN. 

Occu.rs -in beds; it is a fine white clay, plastic when wet;_ when dry is 
scaly or compact ; ca "~ 1l~ crumbled in the fingers and feels gritty; adheres 
to the tongue ; does not dissolve _in acids. 

VALU.&.-Used for the finest porcelain and for adulterating candy,. 
LoCALlTIES.-Found generally with iron-ore and fire-clay. 

41.-LENTICULAil IRON O;llE· 

- Occurs in beds or masses, consisting of minute flattened grains ; little 
lustre; generally soils the fingers ; breathed upon has a clayey odor; color, 
brownish-red, powder more red; dissolves in strong muriatic acid with some 
effervescence; brittle; gravity 4· 

VALUE.-An ore of iron yielding thirty-three per cent. Generally mixed 
with other ores at ~he furnace. 

LoCALITIES.-Found in sandstone. 

42.-LIMONITE, OR B.ROWN HBMATITE. 

Occurs in masses, with smooth rounded surfaces and fibrous structure; 
sometimes as hollow nodules, which are velvety-black inside; its powder when 
rubbed is yellowish-brown ;,when strongly heated turns black; scratches glass ieebly; 
brittle; dissolves in hot aqua-regia; gravity 4· 

V.t.LUE.-A common ore of pig-iron, containing sixty per cent.; used also 
for polishing buttons, etc. 

LocALITIES.-Found in hea~·y beds with mica-slate, quartz, limestone, etc. 
43.-MAGN.ETIC llloN 0It.E. 

Occurs in granular masses, c:oarse or fine; attracted by the magnet, or 
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atl'ecting the compass-needle ; powder black ; brittle ; dissolves in muriatic ·.acid ; 
gravity 5· 

Vuvx.-An important ore, yielding sixty-five per cent. 
LocAUTIES.-Found in granite, slate and liml'.stone rocks. 

· 44.-MAGNETIC PYR.ITEs. 
Occurs massive; brittle; deep orange-yellow; powder grayish-black; metallic 

lustre; tarnishes easily; slightly attracts the compass-needle ; melts at a high 
heat, giving off sulphiir-fumes; gravity 4"5• 

VALUE.-Affords sulphur, copperas and nickel. 
LoCALITIEs.-Found in granite regions, often with copper and iron ores. 

45.-MALACHITE. 
Occurs in incrustations with smooth surface and fibrous; powder paler gr~en 

than the mineral; brittle; by beat cracklei and turns black ; .effervesc~s in 
acids ; takes a .fine polish, showing baads or rings ; gravity 4• 

VA'LU.B.-Used for jewelry and inlaid work. · 
LoCALITIEs.-Found in copper and lead mines. 

46.-MANGAN!tSE SPAR.. 
Occurs 'in masses ; glassy lustre ; color ftesb or rose-red ; becomes black on 

exposure; tough; melted with bo:rax gives a violet-blue color: ~:ravity 3'5· 
VALUE.-Used in gluing stone-ware. 
LocALITIES.-Found in granite regions, often with iron-ore. 

47--MAilBLB. . 
Occurs eoane and fine granular; frequently veined or lDQ!ttled ; brittle; can be 

cut with a knife; takes a polish; effervesces with acids ; reduced to quicklime 
by heat; a gray variety contains stexns and joints of worm-like fossils; gravity :.~·s. 

4J-MicA. 
Occurs.in masses, which can be split · into very thin, elastic leaves; pearly 

lustre; at a high heat becomes opaque; gravity 3· 
VALl1E.-Used for doors of stoves; ete. 
LocALITIES.-Found in granite regions. . 

49--MICACEOUS IR.ON OKE. 
· Resembles SJ'Uila,. lttm o,~, but consists of thin sl;lining scales or leaves; 

powder dark red; a thin Hake is transluCA:nt, showing red light ; feels some• 
what slippery. . 

VALUE.-Used as an ore of iron and for polishing. 
50.-NITR.E. 

Occurs in thin crusts, delicate needles, or disseminated through the loose earth 
on caves; glossy lustre; brittle; cool, saline taste; crackles and burns brightly 
in live CQals ; a little harder than Gypsum. · . 

VALUE.-Used ill the manufacture of gunpowder, fulmi11ating powdera, nitric 
acW, etc. 

51.-0llYDE 01' 1\(ANGA.NESE. 
Occurs in masses and little colu .. ns, often with small rounded surfaces; one 

ore is soft enough to be impressed by the nail, and soils ; the other will scratch 
glass faintly; heated with borax, makes a violet glas's ; dissolves in hot muriatic 
acid, giving forth a yellowish-green gas; gravity 4 to 5· 

VALUJI.-Us~d for bleaching and foJ obtaining oxygen. 
LocALITIES.-Found in granite regions, often with iron-ore. 

. ' 52.-PLATINUM. 

Occurs in arrains or lumps ; metallic, silvery lustre; ·can be hammered 
out; JwiNier . aucl harder than silver; not dissolved in nitric acid; gravitr 17. 

VALUE.-Nearly equal to. - Go/J. Used for making c;hexnical and· philo­
sophical apparatus, for coating copper, brssa, etc. 
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J.ocALITIEs.-Found in river-gravelled with Gold. 

53.-RED CoPPEll ORE. 

• 

Occurs in cry5tals and masses; cochineal-red; powder b!-owmsh-red; nearly 
opaque ; brittle; dissolves in nitric acid ; heated on charcoal yields a globule 
of copper ; gravity 6. . · 

V ALUI!..-Affords copper (sixty per cent)., and blue yitriol. 
LocALITII!.S.-Found in trap regions with other copper ores. 

54--RED HI!MA.TITE. 

Occurs in compact masses, with rounded surfaces or kid11ey-sbaped ; fibrous 
structure; color brownish-red to iron-black; but powder invariably red; when 
black, the lustre is somewhat metallic, otherwiR dull ; brittle ; scratches glass 
with difficulty; dissolves slowly in strong muriatic acid; gravity 4· s to S· 

VALUE.-An ore of iron, yielding from thirty-six to fifty per tent. In 
powder, used as pigment and for polishing metals. 

LocALITIES.-Found usually in beds with granite or li111estone. 

55--RED SILVEll ORR. 
Occurs in crystals and masses ; metallic· lustre ; brittle; powder cochineal­

red; easily cut; at a high heat yields a silver globule ; the powder heated 
with potash turns black ; gravity 6. 

VALUE.-An ore of sil,·er yielding sixty ~r cent. 
LOCALITIES.-FOIIIld at gold and silver ttnoes. 

56.-RENSSELAERITK. 

Occurs in masses; wax-like; a trUle harder than marble ; when fresh can 
be &eratched by the nail; soapy feel; takes a polish; cleanble; g,ravi~ :a·8. 

VALUE--Used as a marble and w.orked into inkstands, etc. 
LoqALITIU.-Found with steatit~, s~rpentitu, _limestone, etc. 

57----'ROCJt CllYS'r.t.L. 

Occurs in crystals and m~ ; tran~parent ; glaiisy lustre ; colorless ; tough ; 
brittle; not acted upon by acids or heat; electric · by friction; grarny 2'5· 

VALUE._:.cut from ornaments, lenses, etc. · 
LocALITIEs.-~ommon in sandstone, limestone and iron ore~ 

ss.-Rocx SALT. 

Occurs in ilngulat beds or mas!IIIS; brittle ;- l!a\i~te tast~:.;. j:rackles in the fire. 
LoCA.UTil!.li.-Found with~-. clay and :Sil•d$lone., :: 

59.-Ru"TIL'E •... ,·, ~ - . ·.· ' . :r 
Occurs in crystals generally ; metallic lustre ; powder pale brown ; brittle ; 

unchanged by heat or acids; if powdered .and ·fused with potash, then dissolved 
in muriatic ~id, the solution boiled wi.!h tinfeil assumes a beautiful violet 
color; gr4vity 4- · • · · · . 

VALUE.-Used for colouring porcelain and artificial teeth. 
LocALITIEs.-Found in granite and limestone rocks. 

6o.-SJ:RPI!!'NTUfJI. 

Occurs in masses; feeble, resinous lustre; color oily• ereen; powder 
whitish ; often yellowish ; gray on the outside ; can be cut easily; takes a fine 
polish; beo.:omes reddish by heat; gravity 2·s-me as Marik. 

VALUE.-Worked into mantels, tambs, table-tops and tnaD7 other ornaments. 
LOCALITIE!l.-Found as a rock m large ·masses. · · :·. · · · 
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l" 6r.-SILicATE o~· COPPER• 

Occurs _in incrustat~ons and masses ; color bluish-green ; not fibrous ;·surf'lice 
smooth; eastly cut; qoes not effervesce in acid ; blackens by heat ; gravity 2. 

V.t.LUE.-An ore of copper, yielding thirty per cent. 
Loc.t.LITIES.-Fouml. with other copper orcs. . , · 

62.-SIL VJ:R, 
Occurs in mass~, 'or strings _and threa~s penetrating rocks and native copper 

and galena ; metalhc lustre ; tarmshes gray1sh black ; can be cut in slices and 
hammered out ; disso!ved in mnriat.ic acid, it turns black on exposn!e; gravity ro. 

LoCALITIEB.-Chiefty found w1th copper near trap-rocks, and m fine grained 
galma and dark brown blende. Gold contains from one to fifteen per cent •. 

~ 6J.-SILVER GL.I.NCE. 

Occurs in small lumps, plates, and threads; color dark gray; cuts like lead ; 
melts in a candle giving off sulphur fumes; gravity 7. 

VALUE.-The most i,mportant ore of silver, containing eighty-seven per cent. 
LocALITIEs.-May be found almost everywhere, except in the coal re&ions; 

associated with other ores, quar.tz, limestone, · baryta, etc. Most abundant where 
mineral veins cross one another. 

64.-SMALTINE, 

Occurs in crystals and masses; metallic lustre; color tin-white to steel· 
gray ; powder <iark gray ; brittle ; gives off garlic odor in a· candle:; melted 
with borax makes a deep blue glass; gravity 6·5 to 7· . · 

VALUE.·- An ore of cobalt and arsenic, containing eighteen to seventy pet' cent. 
LOCALITIEs.-Found in veins in granite regions with othew ores. 

65. -SMITHSONITE. 

Occurs in masses, often rounded, covered with minute crystals, or honey· 
combed; color white, dirty yellow or stone color ; glassy lustre; brittle ; 
effervesces in nitric acid; barely scratches glass; barely translucent; gt·avity 44· 

VALUE.-Yields fifty per cent. of zinc. 
LocALITIEs.-Jfound generally in limestone with galena ble1ult •. 

66.-SPATHIC IRON, 

Occurs in crystals or plates somewhat curving ; also (ia coal regions) in 
nodules with concentric layers like an onion ; brittle; color varies from white 
to yellowish-brown or dark·brown; strongly heated it blackens and .will then. 
attract the compass needle ; the· powder effervesces in nitric a(:id ; melted with 
borax makes a greea or yellow glass; gravity 3·8. 

VALUit.-Yields thirty per cent. of iron, well adapted for steel. 
LoCALITIES.-Found in granite and coal-formations, often with other ores. 

67.-SPECULAJl IR.ON ORE. 

Occurs crystallized and in large masses, high metallic lustre; color steel-gray 
or iron-black; brittle; opaque except when very thin; the P?wder when ve!Y 
fine and rubbed oii white paper shows red; the powder d1ssolves slowly tn 
muriatic acid ; by a strong heat yields a black mass which attracts the needle ; 
gravity S· 

VALUE.-Yields from fifty to seventy per cent. of iron. 
LOCALITIES.-Found in granite regions. 

68.-SPINEL RuBY. 

Occurs in pyramidal crystals; glassy lustre; pewder white;. scratches rock· 
{rystal; ey heat becomes black; gravity 3' 5· 
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VALUE.-A gem; clear specimens weighing over four carats, are valued at 
half the price of the diamotul. 

LocALITIEs.-Found in granular limestone and clay, 
69--STEATITE. 

Occurs in masses, consisting of minute pearly seal~ or grains ; can be 
marked by the nail; hardens by heat; soapy feel; gravity 2'5· 

VALUE.-Used for lire-stones, tubes, in manufacture of porcelain, etc. 
LoCALITIES.-Found in beds with limestone, serpentine and. slate. 

70.-STRONTI.lNITE. 
Occurs in crystals and in fibrous or granular masses : glassy lustre ; brittle ; 

thin pieces melt before a blow-pipe tinging the fiame red; effervesces with acids; 
gravity J'6. . 

VALUE.-A source of nitrate of strontia used in fire-works. 
LoCALJTJ:Es • ....:..Found in limestone. 

71.--SULPHUR. 
Occurs in crystals, masses and crusts; brittle ; can be easily cut ; burns 

with a blue flame and sulphur odor ; _gravity ~ 
LoCALITIES.-Found in limestqne aad gypsum, and around geysers and 

sulp~ur springs. 
72.-TIN Ou. 

Occurs ia crystals, grains and masses; high lustre; powder gray or brown­
i~h; brittle; will strike fire with steel; uaaltered by heat or acids; gravity 
7,-being nearly as heavy as lead-ore. 

VALUE,-The onlf ore of tin, containing seventy-nine per cent. No gold-mine 
ever paid such profits as the tin mines of Cornwall. 

73.-,TOPAZ. 
Occurs in crystals; glassy lustre; brittle; scratches rodt-erystal; not acted 

upon by ordinary heat or acids; gravity 3·5· 
VALUE.-:A gem; the most esteemed are the rose-red and white. 
LocALITIES.-Found in granite. 

74--TOURM.U.INE, 

Occurs in crystals, usually in long, slender three-sided prisms which .break 
easily, glassy lustre ; brittle; becomes .milk-white by IJteat ; scratches rock-ct'ystal 
11nd lfiJmd; gravity 3· 

VALUE.-Used for jewelry. 
LoCAUTrES. -Found in granite rocks. 

75--VARIXGATED CoPPElL 0-~tE. -

Occurs in ccy:stals and m~ses'; meWlic lustre; qui~kly tamishe~; color between 
copper: red and -light-brown; powder pale grayish-black; dissolves in nitric acid; 
at a htgh heat· melts to a copper globule; heated on charcoal gives off fum~s 
of sulphur ; gravity 5· 

V ALUE.-An importa~t ore o~ copper yielding sixty per. cent. 
LocALITIEs.- Found m gramte, free-stone, etc., with other ores. 

76.-WAD. 

. Occurs in masses ; ear~hy and loose; can be broken by the fingers, an<l 
sotls; no lustre; melted wtth t?orax makes a violet glass; feels very light. 

VALUE.-Used in bl~ching and for making smalt. 
. LocALITIEs.-Found m low places, generally in tqe vicinity of slate or 
1ron ore beds. 
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.GOLD AND QJUII, ua 
77,-WILLQllTE, 

Occurs in crystals and masses ; feeble lustre ; brittle ; can hardly be C!lt 
with. a knife ; sometimes scratches glass ; fmakes a jelly in muriatic acid ; 
graVity+ . 

VALUL-Qmtaias seYeD.ty per cent. of zinc. . 
LoCALlTIBS.-Found ill. limestone with· •itmlt. 

I 78,_:.ZINCITE. 

OccliiS in foliated masses or grains, powder orange·yellow; brittle; dissolves 
in acids withoat effenesc:enc:e i gmnty s·s. 

VALUB.-Yie.lds seventy·ive pc!r cent. of zinc. 
LocALITIBs.-FOIUid in limCstone with Fttmlllinik Ga1'11t!t, etc. 

PI!.OSPECTIMG FOR DtAWOMDS, GoLD, SJLVEI!.,. COl'.PKR, 
LEAD AND UON. 

The miaeral riches of a country are frequently discovered by attentively 
observing the fragments brought down by the action of water from the hills 
into the valleys ; and on traciag these to their several sources, the "l'eins from 
which they were originally detached, are in many instance$ found. Water also 
acts in another way a very important part in the discovery of mineral .veins, 
as by closely examining the faces of the difi"erent gullies and ravines, which 
intersect a country, a ready means is afforded of ascertaining whether its strata 
are traversed by metalliferous deposits; and, therefore, in e"ploring with a 
vit;w to its mineral productions, no opportunity should be lost of observing the 
various sections thus naturally laid bare. 

Wlren fragments of an ore aRJ found on a hill-side, it is ·very evident that 
the vein lnUSt lie higher up. If the vein is horizontal and the fragments are 
found 01_1. the top of the hill, there .is no probability of. fincling much if any of 
the vein, for generally it bas been. wuhed away. Ore-\'eins, bowevcr, arc 
almost always nearly vertical; sO that boring is ei lit_tlc use, as it might pass 
by the richest vein, or, striking it lengthwise, give a too f avoraWe result. 

As heavy minerals do not drift far, ~tals are always f<Jund near tlleir s~rcc. 
Horizontal beds can be. worked .at the lellSt -cost. 
Pockets and nodules, or allY detached masses of minerab,. are soon exhausted. 

V cins, lodes and beds are most valuable. 
Boring a three-inch hole, which costs about . &1 a foot, is a 2ood mclhod 

of testing a mineral vein or bed which lies inore or less boriwntally. A shaft 
may be suQk in sandstone for from f6 to f3 per cubic yard ; in llla\e a,nd 
gra,·el, at from t2 to tr. : 

The existence of miMral springs,. and the :rapid mel,iog,.Q{ the snow .. in 
any locality, are no indications of ores. · · . 

SEARCHING FOR DrAIIONDS.-J!'ew tbinp are SO vnpromi&ing and unattract­
ive as gems in the\r nati'fe state.·- Hence their 1l.ow discovery, There is li.Ltl«: 
doubt that diamonds exist in man.y -places as yet nnkdo1Vo, ot where l~ci.l; 
presence is unsuspected. It is -.ery difficult for the unpa~.etised oye to dislinguisb 
them from crystals of quartz: or topaz. The color constitutes the ma.in t.lifliculty 
in · detectift'g their presence. They are .of various shades of. yeilowisb. brown, 
greo:n blue and rose-red, and thus closely resemble the common .gJ"IlVIII -by "hich 
they are surrounded. Often whey~ nut IIDlikle- a J\llnp of· gii1D arabic,_ neither 
brilliant nor transpatent. Tbe _fiuest, how:ever, are colorl~. and appeat Uke 
rock-crystals. · 

In Brazil, where _great. mimbeis of diamonds, chiefly of sJJiall - ~;ize,. bave 
been discovered;· tire metliod _of llellrebing for them ·is'w wash tbe s;tot.l. o( 
c~.tin rivet"S · in a ma!lller precisely similar to that emploJt16 in the gold 
tiel~s, namely, by pro»pedting . .-, . A ailoorelful. of earth .is tltmwn into 1,he 
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pan, which is then immersed in water, and gently moved about. As the wash· 
tDg goes on, the pebbles, dirt and sand are removed, and the pan then contains 
about a pint ·of thin mud. Great caution is now observed, and ultimately 
there remains only a small quantity of sand. The diamonds and particles of 
gold, if present, sink to the bottom, being heavier, and are selected and 
removed by the practised fingen of the operator. But how shall the gems be 
detected by one who has had no experience, and who in a jeweler's shop could 
not separate them from quartz or French paste! The difficulty can only be 
overcome by testing such stones as may be suspected to be precious. Let these 
be tried by the very sure operation of attempting to cut with their sharp 
corners glass, crystal or quartz. When too minute to be held between the 
finger and thumb, the specimens· may be pressed into the end of a stick of 
hard wood and run along the surface of window glass. A diamond will make 
its mark, and cause, too, a ready fracture in the line over which it has travelled .. 
It will also easily scratch rock-crystal, as no other crystal will. 

But a more certain and peculiar characteristic of the diamond lies in the 
form of its crystals. The ruby and topaz will s~:ratcb quartz, but no mineral 
which will scratch quartz bas the curwd edges of the diamond. In small 
crystals this peculiarity can be seen only by means of a magnifying 
glass; but it is invariably present. Interrupted, convex or rounded angles, are 
sure indications .of genuineness. Quartz crystal is surrounded by six faces; the 
diamond by four. The diamond breaks with djfficulty; and hence a test some­
times used is to place the specimen between ·two hard bodies, as a couple of 
coins, and force them together with the hands. Such a pressure will crush a 
particle of quartz, but the diamond will only indent the metal. 

The value of the diamond is estimated by the carat, which is equal to 
about four grains, and the value increases rapidly with its weight. If a small, 
rough diamond we!gh four grains, its value is about f10; if eight grains, &40; 
if sixteen grains, f64e. A cut diamond of one carat is worth from &so to $100. 

The imperfections of the diamond, and, in fact, of all cut gems, are made 
visible by putting them int~ oil of cassia, when the slightest flaw will be seen. 

A diamond weighing ten carats is "princely"; but not one in ten 
thousand weighs so mucli. 
· If a rough diamond resemble a drop of clear. spring water, in the middle 
of which you perceive a strong light ; or if it has a rough coat, so that you 
c:an hardly ·see through it, but white, ·and as if made rough by art yet, clear 
of Bows or veins; or, if the coat be smooth and bright, with a tincture of 
green in it,-it is a good stone. If it has a milky cast, or a yellowish·green 
coat, beware of it. Rough diamonds with a greenish crust are the most limpid 
when cut. 

Diamonds are found in loose pebbly earth, aloug with gold, a little 
way below the !lllrface, towards the lower outlet of broad valleys, rather than 
upon the ridges of the adjoining hills. 

· SEARCHING Ji'OJt GoLD.-The paying localities "of gold deposits are the 
lopes of the Rocky and Alleghany Mountains. Gold need not be looked for 
in the anthracite and bituminous coal-fields nor in limestone rock. It is seldom 
found in the beds of rivers. The thing itself is the surest indication of its 
exiStence. If soil or sand is "washed" as described in Chapter V., and the 
particles of gold are not heavy enough to :remain at th1! bottom, but float away, 
the bed will not pay. 

Along streams rather bigh. up among tile mountains, and in the gravelly 
drift covering the tlopes of the valley below, are the best prnspects. Where, 
the stream meets an obstacle in its path or makes a belld or bas deep holes · 
there we may look for " pockets" of gold. Black or red sands are usually 
richest. Gold·bearing rock is a slate or granite abounding in rusty looking 
quanz veins, the latter containing iron pyrites or carities. Almost all iron 
pyrites and silvtr om~ may be wos:Wd for !Pd· When the quartz veins are 
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thin and numerous rather than massive, and lie near the surface, they are 
considered most profitable. Few veins can be worked with profit very far down. 
As traces of gold may be found almost· everywhere, no one should indulge in 
speculation before calculating the precentage and the cost of extraction. Gold­
hunting, after all, is a lottery with more blanks· than prizes. 

The substances most frequently mistaken for gold are inm pyritll, copptf 
pyrites and mica. The precious metal is easily distinguished from these by its 
malleability (flattening under the hammer) and its great weight, sinking rapidly 
in water. 

SEARCHING POiil SILVER..-This metal is usually found with lead ore and 
native copper. Slates and sandstones intersected by igneous rocks as trap and 
porphyry, are good localities. Pure silver is often found in or near iron ores 
and the dark brown zinc blende. The Colorado silver lodes are porous at the 
surface and colored more or less red or green. Any rock suspected of con­
taining silver should be powdered and dissolved in nitric acid. Pour off the 
liquid and add to it a solution of salt. If a white powder falls to the bottom 
which upon exposure turns black, there is silver in it. Silver mines increase 
in value as in depth, whereas gold diminishes as we descend. 

SEARCHING FOR. Col'Ps:n.-The copper ores, after exposure, or after being 
dipped in vinegar, are almost invariably green on the surface. They are ma&t 
abundant near trap dykes. The pyrites is generally found in lead mines, and 
in granite and clay-slate. Copper very rarely occurs in the new formations, 
as along the Atlantic and Gulf borders, and in the Mississippi Valley south 
of Cairo. 

SEARCHING FO.I. l.BAD.-Lead is seldom discovered in the surface soi ... It is 
also in vain to look for it i~ the coal region and along the coast. It must 
be sought in steep bills, in limestone and sl.1.te roc\s. A surface cut by 
frequent ravines or covered by vegetation in lines, indicates mineral crevices. 
The galena from the slate is sa.id to contain more silver than that from the 
limestone. The purest specimens of galena are poorest in silver; the small 
veins are richest in the more precious metal. A lead vein is thickest in 
limestone, thinner in sandstone and thinnest in slate. 

SEARCHING FOR. IRON.-Any heavy mineral of a black, brown, red or 
yellow color may be suspected to be iron. To prove it, dissolve some in oil 
of vitriol and pour in an infusion of nut-gall or oak-bark; if it turns black, 
iron is P!esent. If -a ton of rich magnetic ore cost more than 14 at the furnace 
good hematite more than 83. and poor ores more than III ·so or $2, they are, 
too expensive to pay unless iron is unusually high. Deep mining for iron is 
not profitable. Generally speaking, a bed of good iron ore, a foot thick, will 
repay the cost of stripping it of soil, etc., twelve feet thick. Red and yellow 
earths, called ochres, contain iron. Magnetic ore is easily found by a compass. 

AsSAY OF ORES. 

One of the first questions asked after the discovery uf a mettallic ore, 
is-" will it pay!" We propose to state in .plain words a method of determ­
ining the character) and value of the principal ores, so that any intelligent 
man, however unscientific, may answer his own question. The chemical analysis 
or exact assaying of ores is too complicated, and must be left to professional 
assayer.k . 

"Will it pay!" is an important query; for many ores of even precious metals, are 
not "paying." Whether an ore is profitable depends not so much upon the 
relative value of the metal as upon the ease of separating it from the rock or 
" gangue " as it is called. Thus the minimum percentage of metal, below 
which the workin1; .of the ore ceases to be p~fitable is-
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That is, an ore of iron which contains less than 25 per cent. of metal 
will not pay for working; for the reduction of iron in comparison with 
cop~r ore is very difficult. Gold is very easily extracted, and hence some 
quartz rocks "'"hich do not apparently contain a particle of gold, pay 
well a bushel of rock often yielding half an ounce. · 

Iron occurs in large masses or beds ; but the other metals are scattered in 
fragments through sand or soil, or exist in veins running through rocks. 

WASHI'iG FOil GOLD AND PLATINUM.-Thu operation, called "panning," 
is the oldest and- ·simplest method of extracting the precious metals. At the 
present time, it furnishes to Russia nearly all the gold produced in that empire. 
It is based on the principle that substances of different weights may be separated 
by means of water,-the heaviest going to the bottom first. To examine the 
bank or bed of a river, suspected to contain gold, ·fin a milkpan with 
the sands and carry it to a tub or pool of quiet water._ Dip it under, stir­
ring the mass· with one hand or a stick. Then pour off the muddy water, 
fill with fresh water stirring again, and ag,ain pour off the light sand, 
clay, etc. Scales of gold will sink fast; mica flakes will take their time. 
Repeat this process till all the fine particles are washed off ; then allow just 
enough water to enter the J?.an -as will cover the sand. By shaking the pan 
and gradually lowering. the ·side by which it is held, the sand will fiow off, 
leaving in the corner a heap of coarse sand. Put in a small quantity of 
water and tum the pan around so as to create a gentle current, when the 
precious metal, if there be any, can be easily detected,-the gold by its bright 
lustre, the platinum by its lead color, and both by their malleability. Particle~ 
of gold are of uniform color and ·are either flat or rounded ; while other yt>llow 
grains are angular. Ho!ding the pan in the sunshine, secure any glittering 
glassy crystals, and test them for diamonds or rock-crystals. A magnet will 
remove any particles of magnetic iron-ore. · 

AssAY OF GoLD O.RE.--Gold may be found in quartz rock, in· iron and 
copper pyrites, and in silver ores. 

To ascertain if any gold is present in quartz, reduce the rock to powder ar.d sift 
it. A certain quantity, say half a peck, is then washed as abcve described, 
till a manageable quantity of sand is left. If there is any show of gold, dry 
the mass and put it in a bowl or glass dish, and add an ounce of quicksilver, 
stirring the mixture well with a wooden rod. The quicksilver, which will unite 
with every particle of gold which may be there, is then poured off into a soft 
leather (chamois) bag. This is squeezed to remove superfluous quicksilver, and 
a pasty amalgam is left, which is put into an iron vessel and heated red bot. 
The yellow powder remaining is mixed with saltpetre and melted, when a 
button of pure gold will be fou11d in. the crucible. Quartz ores should yield $6 

' to the· ton in !Xder to pay. 
T.o test pyrites for gold, reduce a given quantity to powder anrl wash as before; 

then roast th' re&idue at & red beat. 'Qpon cooling, add quicksilver and treat as just 
described. Pyrites should yield $1 of gold to the bUllhel of ore to be profitable. 

· Native silver often contains gold. To separate them, carefully flatten the 
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the alloy with a smooth hammer on an anvil, and then boil it in strong nitric 
acid in a- glass flask for about ten minutes. Carefully pour off the acid into 
a vial, and wash the powder in the flask (which_ is fine gold) with water and 
dry. To the liquid in tlie vial add a solution of common salt. The white 
powder which falls should be removed, washed with water, and fused with 
powdered chalk or iron filings ; a button of pure silver is the. result. 

Any substance supposed to be or to contain gold may be tested by dissolving 
it powdered in aqua regia aud then pouring in a solution of copperas; if there 
is gold, the reddisb.·brown precipitate, by rl.lbbing, assumes a bright metallic lustre. 

To tell whether a globule of silver bas any gold it in, put it on a white 
porcelain dish and moisten it with a drop of nitric acid; if it is pure silver, it will 
dissolve and retain its white color; if mixed with gold, it will soon turn gray 
or bblck. · 

To test the purity of gold, rub some of it off on a hard black flint slate, 
and apply to the mnk a drop of aqua fortis. If the gold is pure, the yellow 
streak remains unchanged, but if alloyed it partly disappears; if it is only an 
imitation of gold, it vanishes altogether. 

A ready method of finding the amount of gold in a quartz rock with con· 
siderable accuracy, is by taking the specific gravity of the rock (well cleaned) 
as given on page 13. If the gravity is not over 2'7• it contains little or no 
gold. If it is J, it very likely is gold-bearing, although pyrites may be 
present. But if it is over 5, it is undoubtedly auriferous, and if 12, it is very 
rich in gold. 

It is generally considered that the sand of any river is worth working 
for the gold it contains, provided it will yield twenty-four grains to the hundred 
weight. 

A s sAY OF SILVER ORE.-Pure silver is easily recognised. But lead and 
copper ores often contain a large percentage of the precious metal. 

To detect silver in lead ore, dissolve the powd.:red ore in strong nitric acid; 
pour off the liquid and insert a piece of pure copper. If silver is present, 
it will go to the bottom. Or add to the liquid a solution of common salt, 
and it will instantly become cloudy or white. If lead ore yields three ounces 
of silver to a toa, it may be worked for the silver as well as the lead. In 
Colorado, the average value of silver-bearing galena is '100 per ton. 

To test the copper ores for silver, dissolve them in nitric acid; then add a 
few drops of muriatic acid, anJ if silver is present, a white curdy precipitate 
will fall to the bottom. Native copper, when polished, often shows white 
spots of silver. 

To estimate the proportion of silver in lead ore, reduce a known quantity of 
the clear ore to powder, mix with a little dry soda and a fevr nails and beat in 
a round bottomed iron pot or crucible. The lead which is obtained should then 
be put in a cup having ashes at the bottom, and strongly heated in an open 
furnace. A globule of silver will be left, if any is present, and being weighed, 
the percentage can be found. ~ 

Rich silver _ores may be reduced by mixing them with teo parts of com· 
mon salt, and exposing the mass for hours in an open furnace, stirring it 
frequently. When cold -reduce to powder and mix with an equal quantity of 
quicksilver and enough \Vater to make a paste, and agitate the mixture for two 
days, when the amalgam will fall to the bottom. The amalgam is then squeezed 
in a leather bag and washed. 

Silver glance will yield its metal by beating it before a blow-pipe. 
ASSAY OF COPPER ORE.-Wben the ore is native copper and rock, as at Lake 

Superior, it should be pounded and the earthy matter washed away. Then mix 
with a little potash or soda and bring to a high beat in a crucible. 

Other copper ores may be tested by dissolving them powdered in dilute 
aqua regia. The presence of silver will be shown by a white powder on the 
bott\llll• '.):'l!en add consjderable a111monia, Jf tbere is any copper a blae liquo-r 
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will be produced. Strain this through tissue paper, and evaporate to dryness. 
Dissolve the residue in muriatic acid, and by putting in a piece of iron or 
zinc, the copper will fall down. Or add to this solution pure potash; dry 
and weigh the powder thrown down; every 5 parts 'of it contains 4 parts of 
copper. 

Gray copper and red copper ores may be assayed by heating with char­
coal {both powdered) in a furnace. Malachite and azurite should be smelted 
with borax; copper pyrites and silicate of copper with soda or powdered marble. 

A ton of copper ore which contains ten per cent. of metal, pays $25 at 
the furnace. The ore of copper when roasted, turns black ; and when thrown 
into nitric acid makes a sky-blue solution. A clean knife-blade put into this 
sol11tion will be coated with copper. 

ASSAY OF IRON ORE.-Take a known quantity of the ore in fine powder 
and mix thoroughly with dry borax (or with one part of ftuor spar, one of 
charcoal and four of salt), and expose it for an hour in a covered crucible 
lined with charcoal to a white heat in a wind-furnace for an hour. A button 
of iron will be found at the bottom, which determines the percentage. 

ASSAY OF ZINC ORE.-If the weighed ore is roasted with powdered char· 
coal, white fiowers of zinc will be formed on a piece of cold iron held 
over it. After thorough roasting, the residue should be weighed ; the loss is. 
the oxide of zinc, and every 100 parts of this contain 81 of metal. · 

All the ores of zinc will dissolve in either nitric or hot sulphuric acid. 
ASSAY OF TIN ORE.-Tin-stone will yield up its metal if mixed with charcoal, 

borax and soda, and heated on the heat1h of a furnace or before a blow-pipe. 
The .presence of tin may be tested by dissolving the JT•etal thus roasted 

out, in aqua regia and adding a decoction of Brazil-wood : if the metal was 
tin, the liquid will be colored a beautiful crimson. 

ASSAY OF LEAD ORE.-Both galena and cerussite are rich ores, and when 
abundant pay well. They are easily reduced by beat, the form11r being usually 
mixed with charcoal and iron filings. If a western backwoodsman wants shot 
or bullets, he kindles a· fire in a hollow tree or an old stump, puts some 
galena. on the charred wood, and melts it down. After cooling, he finds the 
metal at the bottom. The smelting of a ton of lead costs about ~6. The 
average price per ton of galena is $30. Wilen galena is diss&lved in warm 
nitric acid, a clean plate of zinc placed in it will be coated with brilliant 
blades of lead; if the galena contains silver, a plate of copper will be served 
in the same way. A solution of chromate of potash poured into a solution of 
lead ore in nitric acid will throw down a yellow powder. 

TO TEST THE PURITY OF GRJI.PHITE.-lts value depends upon the amount 
of its carbon. Pulverize and then dry at a heat of about 350 degrees, twenty 
grains of it ; then place it in a tube of hard glass four or five inches long, 
half an inch wide and closed at one end. Add twenty times as much well 
dried oxide of lead and well mix. Weigh the tube and contents, and after­
wards heat before a blow-pipe till the contents are completely fused and no 
longer evolved gases. Ten minutes will sujlice for this. Allow the tube to 
cool and weigh it. The loss in weight is carbonic acid. For every twenty­
eight parts of loss there must have been twelve of carbon. 

ARTIFICIAL JEWELRY-HOW MADE AND HOW DETECTED, 

"Bristol Stones," "Irish Diamonds," "Cape May Diamonds," and "Cali­
fornia Diamonds" are skilfully-cut quartz crystals. They are easily detected 
by the file and by their lightness. 

"Paris Brilliants" :ue more dangerous counterfeits, and are very often sold for 
genuine. The gr~at .establish~ent of Boarguiguon, !n Paris, is the most famous 
llianufactory of artificial 2ems 10 the world, employmg about one hundred ·hands. 
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GOLD AND GalS. 

The gems are such perfect imitations that they can be distinguished from real 
stgnes only by the closest scrutiny of those experienced in such matters. They 
fail chiefly . in hardness; in brilliancy and gravity they nearly or quite equal 
the genuifte. 

Nature bas made the most precious stones with the mos~ common materials. 
The diamond is purified charcoal; while the matter of clay and white pebbles 
is the base of all other gems. 

The chemist has imitated nature in the production of colored gems. The 
base of these imitations, called "pastes," is " sinus "--a white grass compound 
of 300 parts_ of pure sand, 96 of potash, 27 of borax, 514 of white lead, 
and one of amenic. The mixture is put into a crucible and kept at a high 
heat for 24 hours. This is the philosopher's stone which competes with GQlconda. 
The uncolored glass is used in making mock diamonds and white topaz. Another 
paste which h:as very great brilliancy, and, unfortunately, the same gravity as 
the diamond, is made by melting 100 parts of pure sand, 150 of red lead, JO 
of calcined potash, 10 of calcined borax and one of arsenic, keeping the mix­
ture melted for two or three days and then cooling very slowly. Each in­

-gredient is separately reduced to a fine powder. 
FALSE RUBY is made by fusing together of strass one ounce and six 

drams, glass of antimony 37 grains, and purple of cassius one grain ; then 
add eight parts more of strass and fuse for thirty hours; cool and remelt 
pieces in a blow-pipe. Or, melt five ounces of strass and one dram of manganese. 

FALSE ToPAZ can be made from 1,oo8 grains of strass, 43 grains of 
glass of antimony and one grain of purple of cassius. 

FALSE SAPPHIRE.-Add to eight ounces of strass 52 grains of pure oxide 
of cobalt. 

FALSE EMERALD.-To one pound of strass add one dram of verdigris and fifteen 
grains of crocus martis. Or, take 2,304 grains of strass, 21 grains of green oxide 
of copper, and one grain of oxide of chrome. Or, take an ounce and a half 
of rock-crystal, aix drams of dry soda, two drams of dry borax, . two drams 

- of red lead, one dram of nitre, twenty grains of red oxide of iron, and ten 
grains of green carbonate of copper. 

FALSE CARNELIAN.-Strass two pounds, glass of antimony one pound, 
rouge two ounces, manganese one dram. -

. FALSE AMETHYSTS AND OPALS are manufactured; but the fine opal defies 
imitation, and the amethyst is too common in nature to allow much margin for 
the " pastes." 

In distinguishing true and false gems, no one character should be depended 
upon. All genuine stones will bear rough handling; if the merchant says 
"hands off," refuse to purchase. Any gem worth buying is woith testing. 

First: try the lwrdttess. The file will make no impression on the diamond . 
and rusy, and will with difficulty scratch the other ~ms; while the " pastes " 
are easily marred. All the precious stones scratch wmdow glass, although opal 
will not. attack common bottle glass. All imitations easily yield to sand. 
The sapphire is the hardest of colored gems, and opal is the softest. The 
emerald will hardly scratch rock-crystal ; its counterfeit not at all. Topaz will 
scratch ordinary ruby, but will not touch sapphire. 

Secondly : as to 'l.IMigltl. This is the most accurate method, but the stone must 
be tallen from its setting. The mode of taking the gravity has aheady been given 
(page 231), and the amount of each is stated in Chapter II. Garnet is the heaviest of. 
gems ; weighed in water it loses only one-fourth of its weight ; i. ~.. if a red 
garnet be susp~aded by a fine thread from a delicate balance and immersed in a glass 
of water under it, one-quarter of its ordinary weight in air must be added to the pan 
from which it is suspended to restore the equilibrium. In like manner, ruby and 
sapphire lose a little more. The diamond and white topaz lose two-sevenths of their 
weight. Rock-crystal, amethyst, ca.rnelian and agate lose five-thirteenths; and opal. 
about one-half, being the lightest of gems. The emerald loses more_than one-third. 

32 
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2&0 GOLD AND GIU(S. 

As " paste" ""' be made so as to have the same specific gravity ai ·the 
genuine article, this test alone cannot be relied upon ; ·but very few of the 
imitations are so carefully made. The test is very convenient in djstinguisl.ing 
gems of like ::olor from each other, as oriental ruby, spinel ruby and red 
tourmaline, and gr~n tourmaline and emerald. 

Thirdly : characteristics depending on light and ~ltarit#y. It is not easy to 
look through a diamond of the first water, while imitations readily permit objects to be 
seen through them. A very delicate an~ perfect test of a diamond, distinguishing it 
from all the colorless gems, as white topaz, white sapphire and white zircon, but not 
from" pastes," is to look through it at a pin-hole in a card. Tliis requires some dex­
terity, and the gem should be fixed to a steady object by a bit of wax at 
a proper distance. A true diamond will show but one hole, all the other& will 
show two. As white topaz, when large, is a magnificent stone, it is often 
palmed off for a diamond of great value; but this test is invariably certain. 

A true diamond retains its brilliancy under water. 
Whe•• a colored stone is placed in the path of the solar spectrum (the row of 

seven colors into which sunlight is separated by a prism), its color will vary with 
the portion of the spectrum which falls upon it ; and two stones of the same color, 
but of a different nature, will exhibit different effects. Thus, a paste placed beside 
a fine colored gem, betrays its worthlessness. A simpler method of testing stones 
is to look at them through a bit of glass, colored red, yellow, blue or green. Every 
stone will exhibit, under this test, properties peculiar to itself, and by which its 
nature may be recognized. This is also a severe test for the purity of tint; 
for if pure and unmixed, the stone will appear completely black in every other 
light but its own color. Milky and turbid stones cannot bear this test. 

A first-class ruby has the . color of the blood as it spirts from an artery. 
The deeper the hue of the e'Derald the more it is valued ; it loses none of 
iu brilliancy by artificial light. The pale rose topaz, the kind most esteemed, 
is artificially colored by heating it. 

If topaz or tourmaline be gently heated, · it becomes electric and will 
attract a thread or suspendL-d pith·ball. No imitation will do this. All real 
gems when rubbed will attract the pith-ball, and retain the power a long time ; 
the past.,s also become electric, but soon lose their attraction. Rub a glass 
tube with a piece of Rannel and bring it near a suspended pith· ball; the latter 
w"l be strongly attracted and then repelled. Immediatelv rub a genuine dia­
mond and bring it near the ball, and it will be attracted~ A paste diamond 
thus rubbed woultl repel it. 

Finally: tlae breath remains much longer on the pastes than on real gems. 
The former also betray under a magnifying .glass small. air bubbles. Diamonds 
and other first-class stones are always cold to the touch. 

l<"ALSt; Pa:ARLS.-These are glass beads coated with a mixture of three 
ounces·of scales of the blay or bleak fish, half an ounce of fine glue, one 
ounce of white wax and one ounce of pulverized alabaster. Powdered opal is 
son1etimes used; also the pow.dered pearl of the oyster and other shells soak<'d 
in vinegar, and made up with gum tragacanth. Artificial pearls are usually 
brittle, and do not weigh more than two-thirds &5 much as the genuine. 

FALSE CoRALS.-T.hese are made of resin and v~:rmillion; or of marble powder 
made into a paste with varnish or soluble glass and a little isinglass, colored by 
Chiaese vermilion and then moulded. They are used for setting in cheap jewelry. 
The knife shows it to be too soft to be genuine. 

ARTIFICIAL GoLD.-The following oroid or imitation gold is sometimes 
sold for the genuine article which it closely resembles. Pure copper ioo parts 
by weight, is melted in a crucible, and then 6 part5 of magnesia, y6 of 
sal-ammoniac, 1·8 of quicklime and 9· of tartar are added separately and 
gradually in the form of powder. The whole is then stirred for about half 
an hour, and 17 parts of zinc or tin in small grains are thrown in and thoroughly 
mixed. The crucible is now covered aad the mixture kept melted for half 
an hour longer, when it is skimmed aud poured out. 
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Any imitation of gold may be detected by its weight, which is not one· 
half of what it should be, and by its dissolving in nitric acid while pure gold 
is untouched . 

.PRECIOUS STONES All&ANGBD ACCOllDING TO COLOR AND IN ORDER OF 

HARDN&SS. 

Limpid. 
Diamond, 
Sapphire, 
Topaz, 
Rock Crystal. 

Blue. 
Sapphire, 
Topaz, 
Spinel, 
Aquamarine, 
Indicolite, 
Turquoise, 
Kyanite. 

Gn:en. 
Oriental Emerald, 
Chrysoberyl, 
Emerald, 
Cbrysoprase, 
Chrysolite, 
Amazon Stone, 
Malachite. 

YeUow. 
Diamond, 
Topaz, 
Fire-Opal. 

Rtd. 
Sapphire-Ruby, 
Spmel-Ruby, · 
Brazilian· Top:lz, 
Hyacinth, 
Carnelian, 
Rubellite, 
Garnet. 

Viokt. 
Oriental Amethyst, 
Amethyst. 
Bloc It tmd lJrrntm. 
Diamond, 

Tourmaline; 
Hyacinth, 
Gamet. 

PRECIOUS STONES AND GEMS. 

BY EDWI!'l W. STREETKR. 

THE OIIII!:NTAL RU~Y. 

The Oriental R•by is a Corundum, and is sometimes found . luose iri sand 
or debris in company with other Precious Stones, but more· often it is"em· 
bedded in Granite, Basalt, Gneiss, Talc, Syenite, and Hornblende •. It c6nsists 
of alu~ina with a little colo~ng matter. The specifi~ gravit-! of the ·Oriental 
Ruby IS 4•6 to 4·8, and tts hardness 9· .It wtll cut Sappblte; Emerald, 
Topaz, Rock ~rystal, and ~ll other stones, save the Diamonli. . It poss7~ses 
double refractwn, though 1n a small degree, and the electnc condttton 
obtained by friction remains for hoUrs. Its"··color is Canmn·e, Cochineal, OJ' . 

Pigeon-blood, and Rose-red often with a play of . Viol.et. It is frequently' 
asserted that the white spotS often detected on the TOUj,!h stone, may be reinoved 
by careful appliance of heat; but this is not true, and it is certainly a · 
dangerous experiment, for if heat be ~ecklessly applied," it •vill split the stone 
into pieces. Kluge says "dlat before the ·b'tow-pipe· it· shows a remarkable 
change of colors, which is: the mor~ striking in rlte small pieces. If smart 
crystals :ire made red hot and allowed to .cool, they bec:>me colorless, 
then after a time green, and lastly they regain their beautiful red color." I 
cannot vouch for tbis from my ·own experience, but if true, this experiment 
woold be most valuable as the ·means <K ascf!'tainiog tbe· genuineness of tlle 
Oriental Ruby : crystals of Red S~ llever become green in the process of 
heating and cooling. · 
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The so-called Brazilian Ruby is a pink Topaz, and diiTers entirely in its 
characters from Rubies. Its specfic gravity is 3"4 to 3·6. Hardness 8. It cuts 
Rock Crystal, but less easily than the others; possesses double refraction, and 
retains electricity for twenty-four hours. Broken pieces when heated show a 
phosphorescent blue light. The original color of most of these Rubies is yellow, 
and it is by means of heat they receive the beautiful bright red or dark 
cochineal; they are found mostly in the d6bris of Mic~r-schist, in brown iron stone, 
or in quartz veins. 

There are some very famous and remarkable Rubies on record. For example, 
there was an Oriental Ruby of the size of a pigeon's egg in the crown of the 
Empress Catharine of Russia, which is said to have been presented to her by 
Gustavus III. of Sweden, when on a visit to St. Petersburg, I777· One in 
Paris, seen by Faretit\re, weighed 4o6t carats, and Chardin speaks with admir­
ation of a Ruby cut "m CIJ/Joclunz," of great beauty, and of the size and form 
of half an egg, having the name of "Thdk Lej!Jy" engraved on the point. 

There are two very large Rubie~ in the possession of the King of Awakan, 
in India. 

The King of Ada has a perfect Ruby of the size of a small hen's egg, 
which he wears as an eardrop. 

The slippers of Chinese and Indian -women are ornamented with Rubies 
cut m cabodun, that is with convex, non-faceted tops; vases, armour, scabbards 
and harness, are also graced by the same stone 111 India and China; These 
stones, however, are of little value. Bags. of them are, ind~, laid beneath 
the foundations of buildings, the idea prevailing that good fortune was thus 
secured to the structure. 

It is reported that the King of Burmah has a Ruby of the size of a pigeon's 
egg and of extraordinary quality, but no European has seen it. 

The two most important Rubies ever known in Europe, were brought into 
this country during the year 1875: One was a dark-colored stone, cushion-shape, 
weighing 37 carats, the other a blunt, drop-shape, of 47rlr carats. 

It was deemed advisable to have these stones re-cut; and the work was 
entrusted to Mr. James N. Foster, of London, who re-cut the stone of 37 

6 9 
carats to 3218, and the one of 47 carats to 39 iii' They were much im· 
proved by the re-cutting, and competent judges pronounced them the finest stones of 
tJ:leir size yet seen, their color being truly magnificent. I have. reason to 
believe that the smaller stone of the two was sold abroad for over £10,000; 
the larger one likewise found a purchaser on the continent. "I:he fact of two 
such fine gems appearing contemporaneously is unparalleled i.iJ. the history of 
Precious Stones in Europe. It is questionable, however, if the London market 
would ever have seen these truly royal gems, but for the poverty of the 
Burmese Government, which is said to have been the cause of their disposal. 
In Burmah, the sale of these two Rubies caused intense excitement : a military 
guard being considered necessary to escort the persons conveying the package 
to the vessel. No regalia in Europe contains two such fine and important 
Rubies. 

The most beautiful Rubies come from the kingdom of Burmah, about 
five days' journey east-south-east of Ava. The inhabitants believe that they 
ripen in the earth; that they are at first colorless and crude, and gradually 
as they ripen become yellow, green, blue, and . last of all, red, this being 
considered the highest J?Oint of beauty and ripeness. 'Ihe.-e is a law in force 
in Burmah, which depnves the market of the most beautiful Rubies. Whoever 
finds a .Ruby of a certain weight (100 Til:ala), is bound under pain of losing · 
his life, to delinr it up to the Financial Department of the Government. In 
order to avoid this loss of life and ~perty, the finder breaks it up into 
small pieces, thereby · causing infinitely ~ loss to the Government than he 
gains. Surely this is a traveller's tale. It was theught that . when Pegu, the 
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"Fatherland of Rubies," was annexed to England in 1852, Europe would be 
the richer in these beautiful stones, but it has not proved so. It appears 
that certain dangers exist, or are said to exist, in the lands where 
Rubies are found, such as wild beasts and reptiles. It is possible that 
these may be exaggerated by the Ruby merchants in order to hinder competi­
tion. The King of Burmah is known to be excessively fond of these stones. 
He jealously prohibits the export of them, so that, save through the agency 
of private individuals or by stealth, scarcely any Rubies pass out of his country. 

Very beautiful Rubies have been found in a part of Tartary ca.Ued 
Badaksban for many years. They are found also on the slopes of the Oxus, 
near to Shushan and Charan. The inhabitants believe that Rubies always occur 
in "pairs." When one of the seekers has fortunately discovered one, he will 
frequently hide it till its mate is found. 

The Oriental Ruby is indisputably one of the most valuable of Precious 
Stones. Theopbrastus speaks of 1t as incombustible, and as havinJl the ap­
pearance of a burning coal when held up to the sun. He is said to have 
given forty gold pieces for a very small one. The price paid for this stone 
by the Ancients was very high. According to Benvenuto Cellini, in his time 
a perfect Ruby of a carat weight cost 8oo Ecus d'Or, whilst a Diamond of 
like weight cost only 100. · 

In this our day fine Rubies under half-a-carat-
If English cut, cost from £4 to ;£10 
If Indian cut ,. . . . £1 ,. £4 

Those over a carat in weight are, according to the quality, from ;£20 to £100 
per carat ; but no definite price can be given as a guide to the purchaser. 
No stone increases so much in value, in relation to size,-all exc;:ellencies being 
the same,-as the Oriental Ruby. One of less than twenty-four carats weight, 
the property of an Indian prince, has been bought for 156lbs. weight of gold. 
It tanks first for price and beauty amongst all colored stones. When a per­
fect R11by of five carats is brought into the market; a sum will be offered 
for it ten times the price given for a Diamond of the same weight; and if 
a Ruby reaches the weight of ten carats it is almost invaluable. 

Rubies wit}! flaws, or with specks of a milky appearance on the table or 
beneath it, and Rubies of too deep or too light a color are now much depreciated 
in value. In former years, when the inferior stones could be sold in the 
foreign markets, they were worth at least fifty per cent. more than they are 
at the present time. 

There are, it is true, many large Rubies to be met with in the market, and 
this statement may seem to contradict the above assertion, but these are by no 
means of the same value as the Burmese Rubies. They come from Siam, and 
have a distinctly dark brown tint, marring the true " pigeon's blood'' hue. 
This variety does not realise above half the price obtained for Rubies of the 
same size of the true color. 

THE SAPPHIRE. 

No Precious Stone is more interesting to the general reader than this. 
In old Arabic it was termed "Sappeer," to scratch; and in Syriac and Hebrew, 
by yerbs cognate and of similar signification. The Chaldean characters of the 
alphabet and ancient books were called by the same " word" probably because 
of the great hardness of the Sapphire, and the ease with which stones and rocks 
could be scratched or engraven by it. This gem is known to almost all nations 
by the one name Sapphire. It is a Corundum, and is found wost frequently 
in secondary deposits, loose in sand, or in debris with other Precious Stones. 
Occasionally, however, it is found embedded in primary deposits, in Granite, 
Syenite, Basalt, Geneis, Talc, and Hornblende, strata of speculiar iron, and 
magnetic ironstone. 

The type of its cryitalli:l;atipn is the six-sid~d P.rism, and the hexa&onal 
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pyramid. Its specific gravity is 3'9 to •f2· In color, it is a beautiful blue, 
like to that of the bfossom of the little weed called the "' com-flower; " and 
the more velvety its appearance, the greater the value of ·the stone. The 
Oriental Sapphire retains its exquisite color by gas-light, while that of the 
less valuable becomes black, or like to an Amethyst in color. Pliny knew this 
gem well, and speaking of its color compares it to the same flower as we do. 
It can now be imitated, but the Ancients b:ld no idea of the pnssibility of 
such a thing; and yet the dark-blue glass of the antique vase, with its dazzling 
white bas relief, in the British Museum, is world-renowned for its color and 
exquisite beauty. No doubt the color of the Sapphire depends upon a small 
ingmiimJ of chrome. Strange to say, up to quite modern times it was re­
garded as a medicine, and very extraord!nary powers were attributed to it. It 
was dedicated by the Greeks to Apollo, because, when consulting his oracle, 
they thought that the possession of this gem, from its heavenly nature, would 
secure them an early and favourable answer. 

In consequence of its hardness, its beautiful color, and its bright, vivid 
lustre, it is one of the most prized as well as one of the most fashionable 
of gems. It will always be an article of luxury from its comparatively high price. 

The Ancients knew and made use of the Sapphire, but rarely for outward 
adornment, possibly because of the difficulty of manipulating so hard a stone. 
For personal ornaments it receives the form of the Brilliant, which shows to 
best advantage the lustre of the stone. 

Sapphires were originally obtained from Arabia and Persia; but now the 
finest stones are imported from the kingdom of Burmah. The same laws are 
in force, regarding the finding of Sapphires, as noticed in the chapter on 
Rubies. In Ceyion, Sapphires are not rare; they are found in the debris of 
the mountains. In North America, Sapphires are found in rhomboid crystals, 
or six-sided prisms, of a beautiful blue, in combination with Hornblende, Glim­
mer, Felspar, Iron-pyrites, Talc, and in Granular Limestone; this is specially 
the case in Newton, New Jersey. In South Australia (Ballarat, in Victoria), 
blue and white Sapphires are found so worn away that no trace of crystalliz­
ation is left. Sapphires are also obtained from the clefts of the hanging rocks 
on the pearl rivers in New South Wales. Sapphires are found in many parts 
of ·Europe; on the tops of the Iser Mountains in Bohemia. The river Iser 
having a very rapid current carries with it, in the soil, ~apphires and other 
Precious Stones, and often deposits them on its shores, far away from their 
original home. In the Sieben-Gebirge, small Sapphires are found with ~old in 
the sand. In Saxony they are embedded in alluYium; specially is 1t so in 
Saxon SwitiCrland. 

Amongst the celebrated Sapphires is that which was seen by the English 
ambassador, who was sent to Ava. It was said to be 951 carats in weight, 
of a beautiful blue, and without a flaw. In the collection of minerals in the 
Jardin des Plantes, in Paris, is one of the most beautiful Blue Sapphires, weigh-
ing 132[6 carats, without spot or fault. This stone was originally found in 
Bengal by a poor man; it subsequently came into the possesion of the House 

.of Rospoli, jn Rome, who, in thetr turn, left it to a German prince, who sold 
it to the French jewel merchant, Perret, for 170,000 francs, a sum much less 
than its real value. 

Notwithstanding the extreme hardness of the Sapphire, there. are some 
beautiful engraved specimens still in existence. In the cabinet , of Strozzi, in 
Rome, is a ::iapphire, a masterpiece of art, with the profile of Hercules en­
graven on it by Ceneius. A very remarkable and famous Sapphire, belonging 
to the Marchese Rinuccini, weighing fifty-three carats, has a representation of a 
hunting scene engraven on it, with the inscription, Constantious Aug. Among 
a number of old family jewels recently in my possession, I found a ~apphire 
beautifully engraved with the crest and arms of Cardinal Wolsey. 
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The value of these stones is very much determined by special circumstances, 
and like the Diamond, its color, purity, and size are taken into consideration 
when fixing the sum to be yaid. Fine Sapphires under the carat in weight, 
if English cut, vary from £4 to £12; if Foreign cut, £2 to £5; those of a 
carat weight, £12 to £25. Sapphires, do not, like the Ruby, rise in price as 
they incr1:ase in size. 

The Oriental Sapphire is the most highly valued; and a perfect stone, 
weighing about three carats, is even more costly than a Diamond of like 
weight and similar quality. Those imperfections which appear at times in the 
Sapphire, ang which lessen its value, are clouds, milky half-opaque spots, 
white glassy stripes, rents, knots, a congregating of colors at one spot and 
silky-looking flakes on the table of the stone. Not only· are other stones of 
like order sold for the Sapphire, but even glass (technically called flux). 

Variet~s of "Doublet," (that is counterfeit stones, composed of two pieces 
of crystal, with a color between them, so that they have the same appearance 
.as if the whole substance of the crystal were colored), are passed not infrequently 
for Sapphires. They may be distinguished from the genuine stone partly by their 
color, but more especially by a careful examination of the girdle, when, should 
the Sapphire have been joined to an inferior stone, the attempted deception will 
be detected. 

COJlAL, 

Coral is the produce of gelatinous creatures which come under the class 
of Polypi : there are many varieties, but we have only to do with Precious 
Coral-" Isis Nobilis." This Polypus production is like a tree with leafless 
branches, the stem of which, in rare cases, is as thick as a man's body, but 
generally about a foot high, and an i.Rch thick. 

The calcareous axis of the "Isis Nobilis" is distinguished by . its size, 
hardness, and ·capability of polish, as well as by its beautiful red color. It 
has a sort of leathery covering in the cells, to which the Polypi adhere. In 
the soft rind which surrounds the axis there are small lime-needles, and outside 
these the nets of the common canals which the little creatures weave. 

The Polypi consist of a soft gelatinous substance. When they sit undisturbed. 
in their cells, one calf see distinctly, by means of a microscope, that each 
possesses eight soft, three-cornered, leafy feelers, which are notched on each 
side, and situated in a simple circle round the mouth, by means of which they 
catch their food, and convey it to this aperture. If one of these feel!!rs is 
touched ever so slightly, this act is sympathetically conveyed to each creature 
in the Coral hive. There seems to be among naturalists a convictiOn that the 
Coral insects, or Polypi, possess a common feeling, which by some wonderful 
organi7.ation vibrates through the whole root or axis of the Coral, so that both 
insect and web become as it were, one organized body. Although the Polypi 
shew such a remarkable sensitiveness, it has never been discovered that they 
possess nerves or any of the five senses. Their digestive organs ate developed 
only in the smallest degree. In the common living Polypi, as in the case of 
the Precious Coral, the food goes into a hole in the stomach, and is there 
well mixed with water, and circulated hither and thither in little vessels, and 
so conveyed to the whole mass of Polypi, which are in direct communication 
with each other. The nourishment of the Polypi is derived from tiny creatures, 
and particles of plants found in the water. They have a great dislike to the 
light, and to a disturbance of the water, either one or other o( which will 
drive them suddenly back to their cells. · . · 

The home of the Precious Coral is the Mediterranean, more especially on 
the African coast. It is formed in clefts of the rocks by the creatures them­
selves-a very tedious operation, indeed, when we comider that it is found at 
a depth of 700 feet. 

Obtaining the Coral is quite as fruitful a source of traditioFJs and fairy ' 
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tales among the fishermen of the Mediterranean, as the buried treasures in the 
hearts of the mountains to the Germans. 

The Coral fishery is carried on with much zeal and energy in many places, 
but especially on the coasts of Tunis, Algiers, Corsica, the Red Sea, Persian 
Gulf, and Sicily. On the African coast, which for centuries has been most 

· celebrated for its Coral, is the sea-port of Calle, or Kalak, where the traie is 
most successfully carried on. Although the fishery bas for years been worked 
by Corsicans, yet this paticular industry has been taken up by French energy. 
In the year 1450, France bad an establishment there whose occupation was, 
above all thin~s, the Coral fishery. It was conducted by a company who 
received the pnvilege of working it, provided they employed Proven,.als only. 

In the year 1791 the fishery became free for all Frenchmen who traded 
with the Levant and states of Africa. Three years after a change in the 
arrangements took place. In 1 8o2 England took possession of Cal~e, and re· 
stored it back in 1816. During this time the fishery was carried on· vigorously, 
not less than 400 boats being devoted to this industry. In 1830, new arrange· 
ments were made, by which the Italians had to pay a duty for it, the French 
being exempted. Still, the. Italian vessels predominated. Each Coral boat has 
twelve or thirteen sailors on board. The fishery begins in March and the 
fishers return home in October. Coral is obtained in the following manner : 
two iron rods about seven feet long, and having four prongs, are bound cross• 
wise together, and ·wrapped up in a hemp about half-an-inch . thick, and bound 
to this is a net-work bag. In the middle of the rods a weight of lead is 
fastened. This machine is let down by means of a cable, and when drawn 
up again, it catches the projecting Coral in .the hemp, which is gently brought 
to the surface. Very clever and experienced divers will themselves bring up 
a strong branch of it. Tbe Coral is next cut in specified lengths, and separ· 
a ted according to thickness, size, and beauty, and then, with or without polish­
ing, sold. Coral is bored by steel needles, and in Italy this is done by hand, 
but in Leipzig, Xarl Hoffmann bas invented a machine for boring, and ha.> 
thereby rendered it much cheaper. The larger the Coral and the paler its color, 
the more valuable it is in our day. The most beautiful production is called 
" Flower of Blood." The working of Coral is principally carried. on in 
Marseilles, Genoa, and Leghorn. In the last-named city, as many as 300 work­
people are employed, and most of the Coral goes to India, China, and Japan. 
In India the dark-red variety has always been valued. Every Oriental strives 
to get a string of corals for his turban, or at least suff1cient to decorate the 
handle of his sword. They think that to leave their dead. without ornaments 
of Coral, is to give them over to the hands of mighty enemies. There is 
scarcely an Indian to be found without at least one or two rows on one of 
his arms; those who can afford it have them on both arms, and the rich wear 
Red Coral on head, throat, and legs. 

The Brahmins and Fakirs use Coral beads for rosaries to count their prayers. 
The Chinese mix the Red Coral with Jade beads, and wear them as ornaments 
for the neck a'n d head. 

The use of Coral in Europe, if we except England and Russia, is not large. 
At the commencement of this century, however, Coral of a beautiful blood-red, 
set in gold or silver, was fashionable for earrings, bracelets, necklaces, and 
baby rattles, in the nursery of the middle and upper classes. 

The Pale Coral has been for the la:st twenty years rising in value; the rose 
tinted variety, when cut into a resemblance of the fanciful shapes assumed 
by Pink Pearls, c;>btains an enlianced value. 

The price of the pale and ~ound Coral, is at present from £to to £too 
per ounce. The beautiful Rose-colored variety ranges from £100 to £200 per 
ounce; and the Red varies, according to color, from £2 to [20 per ounce. 

It is often used for Cameos, being soft. At the sale of the Empress 
Eugenie's jewels, by Messrs. Christie & Manson, in 1872, a very fine suite 
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oC .carved Coral and gold ornaments realized a high price: this probably may 
be explained by its having belonged to so distinguished a penon. Fine specimens 
of carved Coral are not at all uncommon. ' 

Coral was formerly in great repute as a talism.m ugainst enchantmeuts, witcla,. 
craft, thunder, tempests, and other perils. It was consecrated to Jupiter IJI.cl 
Phcebus. 

It would not be wise to sr.y that Coral eit.her h.u lost, or will permanently 
lose, its share of popularity. It was only as the competitor of Wisdom that 
it was said, "No mention. shall be made of Coral, or of Pearls, for the price 
of Wisdom is above Rubies." 

GENBllAL REMAI.KS UPON THE TERM "CARAT." 
The word Carat is probably derived from the ·name of a bean, the fruit of 

a species of Erytlmna which grows in Africa. The tree which yields this fruit 
is called by the natives "Kuara" (Sun), and both blossom and fruit are of a 
golden color. The. bean or fruit, when dried, is nearly always of the same 
weight, and thus in very remote times it was used in Schangallas, the chief 
1aarket of Africa, as a standard of weight for gold. The beans were afterwards 
imported into India, and were there used for weighing the Diamond. 

The Carat is not of the same weight in, all co11ntries, for instance:-· 
One ~arat in England is equal to .. . ... 205.4090 milligrams. 

, France , 2o5,5000 
Vienna 206, 1300 
Berlin , 205,4400 
Frankfurt-on-Maine 205, 7'/00 
Leipzig , 2os,oooo 
Amsterdam 205,7000 
Lisbon , 205,7500 
l-eghorn 21So9900 
!<'Iorence , 195,2000 
Spain , 205,3930 
Borneo ,. 105,0000 
Madras 207,3533 

" 

" 
" 
" 
" " 
" " 

72 carats make 
J5It carats make ... 

One Colo~ «n. 
One ·Enghsb oz. 

The OUfl(ll 'ltm811t is used jqr 
p,,.;Jots, afld r~IJ gamets; 

Wfig!Jing small, and Baropu Pearl., c~rnl, 

PLUMBAGO MINES OF CEYLON: BLACK LEAD. 

Perhaps some of our readers will be interested· in a description of 
the plumbago or black lead mines of Ceylon, at least of those wh1ch exist 
in the Pasdum and Rygam Korale~ in the district of Kalutara, the · two 
great Korales which supply the English mart with this very useful mineml. 
Although the country abounds with minerals oi all kinds, plumbago is the 
only mineral which is exported in very l.arge quantities to EUJ:ope. It is 
to be found chiefly in Pasdum Korale, but there are also SOPJe very Valu'· 
able mintlll in the adjoining Korale and at Galle •. The natives, as we are 
all aware, have no idea as to where minerals exist, the discovery oi it 
depending entirely on mere. chance. :since the Survey Dtpartment was 
organised, and Crown lands surveyed on a large scale for sale, the natives 
have learnt that the surveyors can :J>Ut them in the way of buying plumb­
ago lands, and accordingly these .offi.cers are nol a. little pestered for inform­
ation on this point. That never failing index, the needle, always indicates 
in a greater or less deiJ'ee the exbtel)ce u.f ~}.nerals iq tbe bow~ls · of the 
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earth, and we recollect hearing of a surveyor going out some months ago 
to survey a block of land purchased at the Colombo Kachcheri, and exper· 
iencing the utmost difficulty in bringing the theodolite to bear on a point 
owing to the fluctuation of the needle, which was dancing a kind of jig in 
tbe boz. . The instrument had to be shifted and fixed over and over again before 
it could be turned to any use. Sure enough he shortly afterwards discovered 
plumbago at the spot, not a valuable mine, but enough to · influence the needle. 

As a rule, if a native finds a plumbago mine (while, perhaps, sinking 
a well or digging a hole), he invites the wealthiest to join him in work 
ing it. If it happens to be Crown land, application is made to the Govern­
ment Agent' for a lease of one acre, which is granted after the · llllual dis­
gustingl,r tedious forms are gone through. If the place is reported to be 
good, nval applicants start up, and all the applications are referred to the 
Mudaliyar of the Korale, who of course exerci1e a potent in6uence in the 
disposal of them. Generally the Agent gives it to the right man, that is 
to say, the first applicant. The lease having been executed at the Kach­
cheri,, as soon as the dry weather sets in, operations commence, which is 
generally in January. After consulting the wiseacres of the village for the 
usual lucky hour, the first clod of earth is removed with as much ceremony 
as attends the laying· of the foundation stone of any public building. Th.en 
the digging commences in right good earnest. The usual plaa is for the 
proprietor or Government lessee to invite the villagers to quarry. If the 
prospects are cheering, the ground owner gets one-fourth of the yieid of 
each pit;_ if otherwise, his usual share is one·fifth. It often happens that 
a digger, after much toil, is lucky enou!fh to light upon a vein of plumbago; 
he goes on pumping out the water, and quarrying as fast as his unwieldy 
instruments would permit him. He fancies he had made a fortune, and 
speculates on the glorious future before him. His hopes, however, are often 
short-lived; to his· utter dismay he finds either that the vein runs into his 
neighbour's pit, or that the plumbago is exhausted. We can give an. in­
stance of "ill luck," as he called it, which attended a well-to-do native of 
Rygam Korale in quarrying for plumbago. He leased out a piece of land 
from the Government Agent somewhere in Odoowere, and went on work­
ing for maay /ears, spending nearly 2001. on the speculation. Occasionally 
he was buoye up with hopes of ultimate success by the discovery of small 
veins of the mineral. He persevered in quarrying and quarrying, and quarry­
ing, until he spent his last shilling, and eventually gave up the task from 
sheer inability to carry it on for want of funds. S&ortly after the land was 
surveyed and 110ld by Government to a wealthy native of Moratuwa, who 
in leu than oae year realised a fortune. . 

It is difficult to fancy bow soon the vast dreary jun~le is transformed 
into a smiling. vil~e when plumbago operations are earned ?~ on a !arge 
scale. Cboly hnes rtse bere, there, and everywhere, at1 enterpr11nng bouttque­
keeper. sets up a shop with a large stock of rice, umblakade (dried Maldive 
fish) and salt, and arrack: is also smu4'gled in fr0111 the adjoininjl tavern 
and sold in large quantities. We can .Imagine the labourers lookmg jolly 
after atrikinjl work, and on pay·day, at the end of the week, making a 
" Saturday n1ght '' of it. 

The merchants who buy and e~port such large quantities of the mineral 
will not grudge giving the miners a reasonable value for their rlumbago, 
if they only know the difficulties which exist in the excavation o the min­
eral. Using the rude implements with which they are familiar, they often 
sink from pure exhaustion, what with the hot burning sun over them, the 
thermometer at 80 deg. or 88 deg., and the coolies have to carry basket-load~ of 
earth over a flight of slippery steps som~ forty to fifty fe~t in single file_ •. If ?ne 
man slips, as he. often does, down come the others hke so many mnepms 
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The greatest difficulty the miners have to encounter is water. This element, 
which is so abundant in Ceylon, is the great drawback to the sucessful 
quarrying of plumbago. Buckets are resorted to, and latterly the more en­
terprising miners have taken to pumps. The amount of manual labour re· 
quired to drain a pit of sixty by eigty and from forty to fifty feet deep 
must, therefore, be very great. But nevertheless, it is done, and· hence 1t 
is that miners seldom make anything beyond a small profit in their specul­
ation. It is a mistake to suppose that plumbago is found on the surface. 
One seldom meets with a vein, or "illeme," as the natives call it, except­
ing below thirty feet, the layer seldom exceeding two feet in thickness. 
Of course, there is great rejoicing when a good layer is ·found, and 
picked men are sent down with long pointed knives to brea!c it up into as 
large blocks as they can conveniently do, which are placed in closely-plaited 
baskets, and the coolies have lo take them to the store-room over the 
slippery steps. When perfectly dry, the pieces are picked, soaked, and sized, 
and sent to Colombo, the dust of course, which preponderates, being 
separately packed. It is hard to give a description of a plumbago mine. It 
is a large hole, if we may so call it, divided into compartments with flights 
of steps like gaTieries. The scene is very picturesque when the human 
hive are at work. The plumbago pit at Pellepittiagode in Pasdom Korale 
is the largest we ever saw, and we are told the largest in the i>land. 
Plumbago was first discovered there some fifty years ago, and the proprietors 
worked at it by fits and starts, and latterly realised a handsome profit. The 
pit now is as large as a little lake, and quite deep enough for a ves,el 
of four hurdred tons burthen to anchor safely in. The large prices which 
plumbago realised latterly has given an impetus to the trade. The royalty has 
been raised from 14s. to It.is. the ton, notwithstanding which it still flourishes. 
We fear there will be a great falling off this year owing to tt\e unsatisfactory 
state of the market in England. If modern art can only be brought to bear 
on t'le quarrying operations, proprietors will, we are certain, make a handsome 
profit in the speculation.-" Ceylon Examiner." 

A VISIT TO THE WORKS OF THE PATENT 
PLUMBAGO CRUCIBLE COMPANY. 

BY r c. Baou'GR. 

From the "TECHNOLOGIST," No. XLVI.·, Vol. 4, May 1864. 
Crucibles have been in use for melting and refining metals from that 

distant point of time when man exchanged his stone hatchet and bone chisel 
for implements of bronze. The earliest melting-pots. were doubtless made of 
the plastic and infusible_ substance clay, and there _1s no reason to suppose 
that they differed essentially from the earthen cruc1b\es now commonly used 
in our foundries. 

As an instrument of scientific rest;arch, the crucible has held an important 
position for at least a thousand years. It was constantly used by the first · 
alchemists and may indeed, be truly styled the cradle of experimental chemistry.• 

At th~ present time crucibles of one form or another are extensively em­
gloyed by the refiner of gol~ and silver, the brass-founder, the melters of 
copper, zinc, and ma\1;-a.ble 1ron, the manufac;turer of CAf!t steel, the assayer, 
and the practical chemtst. !hey are made m many dtfferent shapes and 
sizes and of many materials, according to the purposes for which they are 
intended. For certain chemical experiments requiring high temperature, vessels 

• The word "Crucible," from the Latin t:f'IIX-:-'""~• recalls the alchemical · 
ractice of making the vessel with the protect1ve s1gn llf the Cros5. p . 
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of platinum, porcelain·, and lime are adopted; but for ordinary metallurgical 
operations 11 clay crucibles'' and 11 plumbago crucibles" are exclusively em­
ployed. We have now to confine our remarks to these two important classes 
of croci bles. 

On examining a clay or plumbago crucible, we find nothing to excite our 
surP.rise. It seems to be merely a rough specimen of pottery that might be 
easily imitated. Yet the successful makers of crucibles are so few that they 
might almost be counted on the fingers of two hands. When we take into 
consideration the qualities which are required in a crucible to enable it to 
pass victoriously through the ordeal by fire, the paucity of good makes becomes 
mtelligible. The crucible should resist a high temperature without fusing 
or softening in a sensible degree; it should not be liable to break or crumble 
when grasped with the tongs, and it ought to be but little affected by the 
chemical action of the ashes of the fuel. Again, it may be required to with· 
stand the corrosion and permeation of such matters <IS melted oxide of lead. 
In some cases crucibles should resist very sudden and ireat alternations of 
temperature, so that they may be plunged while cold into a furnace nearly 
white hot without cracking. In other cases, they are merely required to 
resist a high temperature after having been gradually heated. Some cruci­
bles are specially remarkable for one quality, and others for another, so 
that in selecting them the conditions to which they will be exposed must 
be kept in view. The crucibles which present the finest combination of good 
qualities are those from which the Patent Plumbago Crucible Comparty 
takes its name. They support, even when of the largest size, the greatest 
and most sudden alternations of temperature without cracking; they can be 
used repeatedly, and their inner surface can be made so smooth that there 
is no fear of the particles of metal hanging about their sides. Their first cost 
is necessarily high, as plumbago is an expensive raw material; but the fact 
that they may be used for a great number of meltings, makes them in reality 
cheaper than the ordiaary clay pots. As fire-clay contro~.cts considerably when 
exposed to a high temperature, it cannot be used alone for large crucib,es. 
The so-called "clay crucibles" are made of a mixture of the plastic clay 
and some other substance, ~uch as highly-burnt fire-clay, silica, or coke, 
which counteracts in a measure the evil due to contraction, and so lessens 
the tendency of the vessels to crack. The large Stourbridge clay crucibles 
so extensivel,v employed by the btass-founders of Birmingham contain both 
burnt-clay and coke. The Cornish and Hessian crucibles are made of peculiar 
kinds of clay in admixture with sand. The great superiority of the plumbago 
crucibles over these can be easily accounted for by the fact that graphite ur 
plumbago is the most infusible of all substances known, and at the same 
time a material that can be thoroughly incorporated with the cliy without 
impairing its plasticity. 

The works of the Patent Plumbago Crucible Company cover a largf! space 
of ground at Battersea, and have a good river frontage. As we proceed 
along the lane which leads from near Battersea Bridge, we find that the 
gTound gets blacker and blacker, and before we reach the threshold of the 
office we notice the familiar black-lead polish beneath our feet. Passing a 
regiment of clerks, ,we enter the private oflice of the manager of the works, 
where we put on a very large coat and " very old hat, which are kept for 
the use of clean visitors. There. are many things in this little office which 
attrac~ our attention. The walls are covered with testimonials from British 
and Foreign mints respecting the excellence of the Company's manufactures, 
with here and there a prize medal. The International Exhibition of 1862 is 
recalled, not merely by the Prize Medals awarded Jo the Company for 
Crucibles and Black-leads, but also by the splenqid collection of samples 
of Plumbago, which formed such a :~triking feature in Class I. In this col­
ection every quality of plumbago is represented by specimens from all the 
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most celebrated mines, particularly those of Ceylon, Germany, Spain, Siberia, 
Canada, Finland, and Borrowdale. We learn from the manager that some 
of the samples would not be adapted for the manufactures of the Company. 
The Siberian plumbago, for instance, contains too much iron, and although 
this could be entirely removt>d by the Company's patented process for puri­
fying plumbago, it is found cheaper to work·· with the Ceylon plumbago, 
which contains but little iron. · 

Before we leave this snug office for the busy factory, we will jot down a 
few notes on plumbago, or, to use its more correct name, graphite. The 
old mineralogists, misled by its remarkable metallic lustre, placed graphite 
among the metals, and at the present time there are doubtless many persons 
who accept "black·lead" as an appropriate name for this substance. In most 
dictionaries graphite is defined as "carburet of iron," in accordance with 
the opinion formerly' held by most chemists that it was a compound of 
carborr and iron. · This definition is now known to be incorrect, for although 
iron is generally present in graphite, it must not be regarded as an essen­
tial constituent, any more than the silica or alumina which usually accompanies 
it. The iron, silica, and alumina, wt.en present, are simply in a state of 
mixture, and not chemically combined. Graphite is one of the forms of 
Clltbon, that Protean element which also occurs native as the sparkling diamond 
and the black and lustrous anthracite, and which also appears in the familiar 
shapes of charcoal, coke, and lamp-black. According to Or. Wood's analysis 
of a sample of the graphite used of these works, it contained upwards of 
98 per cent. of pure carbon, the remainder being with mere traces of iron 
and alumin.a. Few samples have been found to contain less than 95 per cent. 
The variform character of carbon is P.Xhibited by graphite itself, for it is 
sometimes crystalline and sometimes amorphous. The crystallized, or foliated 
graphite,. is found occasionally in six-sided tabular crystals, but commonly 
in foliated or granular masses. It is chiefly obtained from Ceylon, where 
it is found imbedded .in quartz. It is also found near Moreton Bay, in 
Austrnlia; in the states of New York and Massachussets, and in Siberia. 
The amorphous graphite is that variety to which the terms "plumbago" 
and "black-lead" are ordinarily applied. It is much softer than the crystalline 
graphite, and makes a blacker streak on paper. Formerly: it was obtained 
almost exclusively from Borrowd:l.le in Cumberland, but the mine there is 
nearly exhausted, and we believe is no longer worked. The bulk of that 
used at present comes frcom Germany, principally from Griesbach, near Passau. 
Both varieties are used in the manufactures of the Company; the crystalline 
for crucibles, and the amorphous for polishing powders. 

The consumption of Ceylon graphite at the Battersea works has had an 
t>xtraordinary effect upon the price of the article. When the Company com­
menced business it cost about £10 per ton, but now it cannot be bought 
at double that price. In Ceylon, we hear that applications to dig graphite 
are daily on the increase, notwithstanding the rate of 14s. per ton which 
has to be paid as royalty at the Colombo Kachcheri. The following figures 
giving the amount of revenue collected at Colombo and Galle, on account 
of royalty in 1862 and 1863, clearly show the extraordinary increase in de· 
mand for Ceylon :graphite :--

186:~. 1863. Increase. 
£ s. d. £ s. d. £ s. d. 

Western Province 472 4 4 1,272 lo 2 8oo 5 10 
Southern Province 112 2 8 28s 8 5 170 5 9 

The total quantity of graphite exported from Ceylon in 1862 was 
40,19) cwt. of which no le;s than 84,730 cwt. was shipped to Great Britain. 
The 'custo~s returns for last year have not reached u~. We do not wish ,, 
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it to be understood that the Patent Plumbago Crucible Company use up 
all the Ceylon graphite brought to the United Kingdom, but it is well 
known that they are the principal consumers. We must now take leave of 
chemistry and statistics, and see what there . is to be seen at the Black 
Potteries. 

We commence our tour of in~pection at the Receiving Stores, where 
we are shown the stock of raw material, which comprises at present about 
2,ooo casks of graphite, ellch one holding from four to five cwt. The 
heads of a couple of casks are broken open, in order that we may compare 
the hard iron-grey fragments of the Ceylon graphite with the black, dull, 
friable lumps of the German variety. A piece of the latter pressed bet~een 
the finger and thumb feels pleasantly soft, and ftattens readily into a lustrous 
cake. From -the Stores we pass to the Engine-House, to take a peep at 
the prime mover of the machmery employed on the factory. One horizontal 
engine of 25-horse power serves to do all the work that does not require 
skilled hands. 

The Grinding Room contains several mills of different cons\ruction for 
grinding and mixing the materials, of which the crucibles are formed. In 

. one corner we see two huge stones chasing one another round a shaft, and 
pitilessly crushing the hard lumps of dried clay that are thrown in their 
path. Here we see a powerful mill for grinding the graphite; and her<> 
again, an ordinary pug-mill for incorporating the graphite with the clays. 
The noise made by these machines is almost unbearable, but it is not only 
tl>e noise we have to put up with. A brisk rattle is maintain!!d by a number 
of workmen who are occupied in- sorting the pieces of graphite in4o differ. 
ent sizes and qualities by the aid of metallic sieves. When tht graphite 
is reduced to powder, it is conveyed to the upper-ftoor by an endless band­
lift, and sifted by a contrivance similar to an ordinarv Hour-dressing machine. 
One of thess machines is provided with a sit <gauze drum of remarkable 
fineness, and is reserved for the preparation of plumbago • for anti-fr1ction 
purposes. 

Following the graphite to the upper-ftoor, we enter the Mixing Room, 
where the most important operlltion in the crucible manufacture is performed. 
A number of large bins, each containing a distinct variety of clay in pow­
der or a certain quality of plumbagoJ, are ranged round the room. Upon 
the proportion of these several ingredients taken to form the mixture, or 
"metal" as it · is technically termed, the quality of the crucibles depends, 
The actual proportions of Stourbridge and other cia ys used are of course 
kept secret. The ground graphite having been mixed with the clays, the 
whole is wetted with a sufficient quantity of water, and allowed to soak for 
some time. Having been "pugged" in the mill, the tempered "metal" is 
formed into blocks, and then placed into a store-room, where it is allowed 
to remain for several weeks. 

We now enter the Potter's Room, where the crucibles are fashioned. 
This room might be a part of any large pottery were it not for the funeral 
hue of everything around. On each side are ranged the lathes or wheels, 
all driven by steam-power, but resembling 'in other respects the potter's 
wheel of the earliest ages. Let us watch the growth of one large erucible. 
The "thrower" takes the necessary quantity of "metal" and ~ubmits it to 
the operation of "wedging,'' which consists of tearing or cutting it into two 
pieces and striking them together ag.11.in with great force. This he repeats 
until the metal becomes perfectly tractable. He then dashes the ma~s upon 
the revolving disc of his lathe, and presses it with his wet hands till it as­
SUlnes an irregular conical form. He then makes it take a variety of form 
with the object of getting rid of all air bubbles. It is impossible to follow 
the mass through its numerous change>, but suddenly, when we least expect 
it, it takes the shape of the crucible. The shape is very rude at first, ltut 
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under the 1kilful hands of the thrower, it soon becomes beautifully sym· 
metrical. A wire guide is fixed at a certain height above, and at a certain 
distance from the revolving mass, and to this the thrower gradually brings 
the edge of the crucible. With this simple guide he can make a dozen pots 
resembling each ather sa perfectly in shape and size, that the most experi­
enced eye can hardly detect any variation in them. The skittJe.pots are 
made in precisely the samt' way, but are contracted at the mouth after the 
inside has been properly shaped. Many of the fire-resisting goods manu­
factured Ly the Company are shaped by moulds or by the aid of modelling 
tools. One of these miscellaneous articles which we see in course of con· 
struction. is a large bath, five feet long by a foot and a half wide, .intended 
to bold molten zinc. This we are told is for a French order. 

We now follow the pots to the Drying· Room. Through the centre of 
this room the upper part of one of the kilns passes, and the heat which 
would otherwise be wasted is thus applied to a useful purpose. Here we find 
regiments of pots undergoing the drying process. Many of them have the 
graceful form of the once-celebrated Picardy pots, and are intended for the 
French mints. Though unbaked, each article that has remained sufficiently 
long in the room gives a clear metallic ring when struck. 

The kilns are large conical chambers like those of ordinary potteries. 
The goods to be " fired" are packed in cylindrical cases of fire-clay called 
" seggars,'' and these are piled one above the other in the kiln like the 
basaltic columns· of Staffa, and are luted closely together. These seggars 
protect the goods from the action of the air, wh1ch at a high temperature 
would have the effect of whitening their external surfaces, and so rendering 
them unsightly. We have the good fortune to be present as the workmen are 
engaged in emptying a kiln. We see that the crucibles come from their fire­
clay cases exactly as they are sent out from the works. The absurd practice 
of giving plumbago crucibles a factitious polish and smoothness generally 
followed by continental makers is not adopted by the Company. 

I<'rom the kiln the goods are conveyed to the Store Room, or to the 
Packing Room if they are to be shipped at once. The goods are nearly 
always packed in old sugar hogsheads, which are strong, large, cheap, and 
plentiful. Turning out on to the wharf we see thirty of these hogsheads 
packed ready to be shippefii for Vienna; and lying alongstde, 150 cases 
containing crucibles. for the Italian Government. The~e orders, not by any 
means unusual in magnitude, will enable our readers to form an idea of 
the scale upon w.hich the operations of the Company are •onducted. 

We now cross the yard to the workshops of the Clay Department, where 
various descriptions of crucibles are manufactured. The larger sizes, as in 
the case of plumbago crucibles, are made at the potter's wheel, but the 
smaller, in which the Company can successfully compete with the best 
French makers, are fashioned by beating the clay upon box-wood mandrils. 
The so-called "white-fluxing pots" are really beautiful specimens of earthen· 
ware, and are acknowledged by the best authorities on metallurgy to be 
very refractory, and to withstand the action of fluxes in a most remarkable 
manner. Every pot is made by gauge, and each moulder is consequently 
provided with a great numbel' of pattern ribs cut from box-wood and ebon,Y. 
The little crucibles used in assaying almost equal- the German porcelam 
crucibles in thinness and smoothness. The smallest are not much more than 
an inch high. Besides crucibles, all kinds of clay instruments used in assay. 
ing are here manufactured, such as scorifiers, roastinjt dishes, and muffles;. 
The convenient clay furnaces used by assayers, dentists, and experimental 
chemists, are also made in great numbers. 

Let us now turn back to the Store Rooms and look at a few of the 
curiosities that are to be found tbere. We have just ~n speaking of a 
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crucible about an inch high. Here is one of the patterns supplied to the 
Royal Mints, intended for melting 6oo pounds weight of silver. Here again 
is another plumbago pot, made specially for zincing the Armstrong shot, 
and which ~ill hold Boo lbs. of molten zinc. The medium sized plumbago 
pots now so extensively employed for melting silver, gold, cop11er, brass, and 
·malleable iron, are, of course, the most important products of the works. 
All the pots are numbered according to their contents, each number standing 
for one kilogramme, or.a little over two pounds; th1as-a No.2 crucible con­
tains two kilogrammes ; a No. 3, three kilogrammes, and so on. Covers, 
stands, and stirrers of plumbago are kept in stock, with every conceivable 
arttcle 0£ fire-clay, from the huge glass pot down to the humble fire·ball for 
the parlour grate. ' · 

The graphite imported by the Company is not used solely in the manu­
f~~:cture of melting-pots and metallurgical apparatus. A good . proportion of 
this valuable raw material is prepared for domestic purposes, and sent from 
the Battersea Works in the form of ordinary "black-lead." As thi~ article 
is used wherever there is a grate or stove to be kept bright, its annual 
consumption must be very large. There is no substitute for it-nothing 
that can be employed in the same way to polish and protect the iron·work 
of common fireplaces. Without the factitious lustre produced by the action 
of "elbow-greal!e " on black-lead, the most e!Qborate kitchen range would 
soon become unsightly, the trim parlour grates would blush with rust, and 
the cottager's "wee bit ingle" would leave off "blinkin' bonnily." 

The various qualities of black·lead which the Company sends into the 
market under different fanciful names are all prepared from graphite or 
plumbago, and nothing else. The higher qualities are distinguished from 
the lower by their superior fineness, softness, and lustre; but chemically. 
they are identical. The article sold under the sentimental name of " Servants' 
Friend" at 28s. per cwt. is quite as pure as the "Prize Medal Lustre," 
which fetches double the prize, or "Baise's Roman Lustre," the best 
quality of black-lead manufactured by the Company. Again, the analytical 
chemist would fail to detect any essential difference between either of 
the above-named products and the article labelled "carburet of iron," in 
remembrance ·of the exploded opinion respecting the natnre of graphite. 
How comes it, then, that, one quality is so much superior to another P 
The explanatio'n is simple enough. The differences in the manufactured 
article may be traced to certain variations in the physical properties of 
the raw material. Thus one sample of graphite may be soft and lustrous 
w.hile another, equally pure, may be hard and dull. The variations are 
subordinate to the distinction between amorphous and crystallized graphite, 
to which we have already referred. For making domestic black-lead, the 
amorphous or soft graphite is almost exclusively used. 
· The separation of the diilerent qualities of graphite is a labour which 
demands great experience and judgment, and can only be successfully performed 
by the old hands. The best pieces are soft and unctuous, perfectly free 
from grit, and capable of receiving a very high polish. The worst pieces, 
technically called "gruffs, '' are, on the contrary harsh, gritty, and deficient 
m lustre. The latter are only employed for making "leads" of the lowest 
brands. The numerous intermediate qualities are distinguished one from 
another by characters which are only apparent to the e~tperienced o:ye. 

The manufacture of black.leadti includes three distinct operations-grind· 
ing, sifting, and packing. At the Battersea Works the first operation is 
performed by means of a large mill driven 'i:!y steam power. The ground 
"lead" is · conveyed to an upper floor by an endless-band elevator, and is 
then sifted through the finest silk in the simple dressing machine already 
noticed. The packing. is chiefly done by boys, who work with marvellc.u 
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rapid~ty. The powdered black-leads are done up in neat packets, in quantities 
from two ounces upwards; they are also packed in t-lb. tin canisters and 
in wood boxes. Papers of various colours are used to form the small 
packets, so that the different qualities may be readily distinruished. A paper 
covered on one side with burnished black-lead is employed for wrapping,up 

,some of the higher qualities. 
Two descriptions of "blocked black-lead" are manufactured by the 

Company. The blocks are formed by pressing the pcwdered and sifted 
graphite into suitable moulds by tbe aid of machinery, very similar in CQII· 
struction to that employed for making bricks, though, of course, on .a 
much smaller scale. There are two blocking machines con~tantly at work; 
and the number of little bricks they turn out annually would amply suffice 
for the buildiog of a Lilliputian city. 

The organtzation of labour is thoroughly understood at the Battersea 
Works. There is a place for eve·ry man, and every man is in his place. 
A strict code of rules is enforced bl fines; but these fines are paid over 
to the Fund of the Workmen's Provtdent Club. We . have been over many 
great industrial establishments, but have not seen any better managed than 
this crucible factory. 

A few days after writing the above we paid a visit to the establish­
ment of Messrs. Brown and Wingrove, the refiners to the Bank of England, 
where we saw a hundred ounces of silver poured out from a plumbago 
crucible which had been used again and again. Here, indeed, as at manv 
other great establishments, the Patent Plumbaco Crucibles are alone used. 
We were informed by the courteous manager of the refinery, that the pots 
never cracked, but gradually became Jhinner until a point was reached, when 
it would be unsafe to trust a charge in them. He assured us that So,ooo 
ounces of silver and upwards had been melted in one I,ooo oz.-pot. We 
were glad to receive such good testimony to the value of tbe plumbaJ-0 
crucibles, for all that we saw at Battersea gave u' a most favourable 
impression of the manufactures of the Company,-E$II'at:t~4l b~ tlu "Engin'-"•" 
"M~cluuzics' Maga•int," "llini,.g Journal," "/rtm_fl,.," u CM.ul and 
Drwflist." 

------------ - -- -
GOLD-PROSPECTING IN CEYLON :--TESTS AND 

LOCAL EXPERIENCE. 
Nuwara Eliya, April utb, 1881. 

· DEAlt SIIt,-lf your correspondent "Sore· Fingers" will. digelt the "black 
sand " in dilute ,.itro-muritdic and, decant · it carefully aad add a few drops · 
of a sohttion of prott~-ruiJ!ullt Dj inm, he will readil¥ ascertain the existence 
of gold by its being prec1pit&ted in a metallic form. · . 

The dilate ,.,"WtJ. -riatic arid may t?e eouq>OI8d:· of' 1 par4 ""'riolic tU~ 11 
pam mh"ic arid., :1 Jarll fAitl/11'. The vesseteontai:niq the.subject of tle experiment 
should be placed in warm water. · · . 

The simplest way, however, is· to wuh tbe saad:in: a IIID&ll pm with slopii_)J 
sides and a flat btlttom, passing it off grad~tally with :the water, when, if the 
operation is conducted skilfully, wlattver gold tbete ·Jila;Y be will remain .in the 
angle of the pan. •· · · · 

With regard to the " black sand " . · in quettion, it is very . abundaa& ill 
this neiJhbourhood, being found in s~ms and on and l>elow the surface in 
every dtrection. I have hitherto found no gold· with it, but this js not a thing 
to be surprised at, for gold is four or fi~ · times heavier than . the- sand and 
would naturally seek a much lower depth. If found together it would be' 
owing entirely to !orne local eirc111111tancc, •neh 11 a ··light soil resting on a 

34 . 
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bed of · clay or rock, or in watercourses where some rock or boulder has 
arrested the course of the stream forming a pool where heavy substances wovld 
sink and collect. This sand is-as far at I have been able to determine in the 

. absence of some necessary tests and re-agents which I am awaiting-an oxide 
of manganese, probably the mineral Psilomelam, and may prove to be valuable. 

1 tested a piece of the supposed gold-bearing quartz from the Hog's Back 
tunQiel the other day, but found no trace of the precious metal. The pyrites 
seemed onl{ too p11re. I may, however, have ~ad a poor specimen tc; deal 
With, and intend trying others which I have by me • .-:.Yours faithfully, 

W. FREDK. MAYES. 

THE GOLD-HEARING DISTRICTS OF SOUTHERN INDIA. 
To the .Editor of the Mdbounu "Argu.r." 

SIR,-Having visited the Devalah gold·mines some three and a half !ears 
ago, I am not surprised at the accounts now published of the success o the 
first large experiment in quartz crushing. As I was the first Indian editor 
who had gone to see the operations of the Alpha Mining Company, Mr. Minchin, 
!llr. Ryan, and the other directors were present to receive me, show me over 
the works, and afford full information regarding their operations and their 
success so· far. At parlin~ they presented me with a piece of gold-bearing 
'luartz, computed to contam about two guineas' worth of the precious metaT. 
The fractured surface of this specimen was covered with specks of gold, quite 
obvious to the naked eye, while a magnifying-glass brought out the real richness 
of the &tone. As I ha,·e banded the specimen to Mr. Cosmo Newbery, who 
has kindty promised to report on its character and value, those having interest 
10 the subject can SeC the quartz, and when the pressure Of his engagements 
in connexion with the Exhibition awards is lightened, I have no doubt Mr. 
Newbery will confirm· my opinion as to the promising character of the stone. 
As the means of the original Alpha Company were limited, they had not been 
able to · run a shaft much below tbe surface, so that the quartz which they 
were crushin·g bad still a large portion of pyrites in its composition, and had 
patches of a rusty brown colour, such as I have seen on some of the speci­
mens of auriferous quartz shown at the Melbourne International Exhibition. 
Having read the reports by Mr. Kiag, of the Indian Geological Survey, on 
the Wynaad quartz reef, and seen for myself, I formed and published the 
conclusion, which I have never seen reason to qualify, that deep shafts would 
lead to the finding of stone exceptionally rich 10 ore an4 much less mixed 
with pyrites · thaa the quartt on or near tbe surface. The results already 
obtained seem to juiitify the opinions I had formed, nnd there can · De little 
doubt tftat there is a great future for Sov.them and South•Wfitern India as a 
pld·yiddi.Jlt' r~n •• It has . been. that to a certain extent from f&r·back anti· . 
quity. It was mteresting. to see the surface of the oos.c:roJl9ing quartz .IJotted 
with poQloles, some of them probably tllouaads of years old, in· which the 
nati'fes oC Malabar bad, since the time of SoloiDOil, and probably long beCore 
the era of the monarch in 'Whose time silver was eot accoWlted of, because 
.md was so ab,.Ddult, caoduc:ted their simple crushing operations. Granted 
that the Ophir of the Hebrew seriptDreS was not a particular country, but a 
n:gicm, there sen. little -- to doubt tkt the 114aJabu coast of India, as 
well as the Island of Ceylon (Taprobane), were included in the re~on whence 
rold.o{ Ophir, with apes and peacocks, was brought. The fact remams tbat the 
uamcs for apes aad peUoc:ks are not Hebrew words, but the Tamil names by 
which moakeys and peacocks are still called in Southern India. 

More interesting to a large class of your readers than the discussiuu 
re£ardiar Ophir is the. DOW ascertained. existence of a wide extent of rich 
auriferouS quartz in Wynud ad MySC*. The danget is that the ac­
counts · rece1ved may lead to a "rush" of miners from Australia to the 
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Indian g<lld-fieWs. ·"I f~l it a dilly, tberefore, to a cou11try where I have eK"'· 
perienced so much kindness, to utter a word· of warning. Devalah, tile scent" 
of the successful experiments now rePOrted, is ~xceedingly insalubrious fQr a 
considerable portion of e&c:h year, The district lie& at the base o( the &J'e&t 
Nilgiri (Hlue Mountain) ran2e, at an elevatiOJI. of z.sc» feet above sea level, 
while the plateau in which the neighbouring sanatoriiUU of Ootacalllmd is 
situated is 7,000 feer altitude; with peaks rising, as in tbe case o( Dodabctta, 
to cBosiderably over S,ooo feet. As . ia the cue with all places liO situated· ia 
India, and even in Ceylon, Devalah is haunted by malarious fevc:1'--the ~ jan&'c 
fever" of the tropics, from which the northern regions of even this favOUICCI 
land of Australia are not exempt. What the deadly " terai" of the ~ra 
Himalayas is ·to the delightful hill region of Darjeeling, which looks down on 
the rich but pestiferous plain below, that Devalah, with most of the Wynaad, 
is to the Nilgiri (Neilgherry) mountaia ranges, iu which the tine sanataria oi 
Coonoor (6,000 feet elevation) and Ootacamund (7,000 feet) art situated. Bracing 
climate. and pestiferous are separated by only a few miles of \listance. Su~rior 
elevation is an important factor in the diflerence, but there are other cond1tions. 
The soil at the bases of the Indian ranges consisting of the tltbris of the 
mountains, washed down during thousands of years, and of humut resulting 
from decayed vegetation, is rich, but gives out pestiferous gases when stirred. 
The rainfall, too, is very heavy, but badly distributed, the great bulk oC 200 
inches or mot·.: fallin~t in four months out of the twelve, the remaining eijtht 
being generally di,;tinguished for, but seldom broken drought. Tbat condition 
aloRe (of rainfall) involves insalubrity, and the greater salubrit"y of the lllOUntain 
region of Ceylon is due to the more equal distribution of the moosoon ruins. 
Of course there is the qualifying <.:itcumstance that iu tbe Wynaad, a healthy 
and health-restoring region is close to the fever re~on, and could be Jeodtr.!d 
easily accessible by a winding railway (I have strong objectiona to the ladder• 
railway, Rhigi pattern, by which it is proposed to connect Ootacamund with 
the "low country"), It is possible that rich quartz, brouchL to the 111rface 
during the healthy period of the year, might pay the expense .,f transport .p 
to a healthy altitude, there to be crushed. In that case the digging, 1nainly 
by natives (who, though they sud'er, do nut sud'er so much as Europeans !1'0111 
fever), might go on all the year mu nd. the crushing and other operations being 
conducted above the fever region by EuropeiLilS. This is a crude idea of mU. 
and may probably be pronounced impracticable. If European miners seek em­
-ployment in the Wyf!aad, they mu;t take the risks of the polition, looking at 
the qualifying fact that a sanatorium is close at hand. It is right to add, 
however, that some constitutions, once alfected by a full dose oi tile fenr 
poison, are never able to throw it oft', even by the generally potent aid oC 
quinine, and "sending the patient into purer air." Some oC the Mysore clistricts 
are healthier than those of Malabar, but it mWit be understood tbat baicl.s 
the ordinary iuftuences of a hot clill\ate in enervating Europeans aud rendering 
them unfit for manual labeur, the dangen of malariou~ fever ud the coase· 
quences which follow are present and formidable. It ia possible, to doubt, that 
the auriferous reefs may be followed up to the healthy altitude&, but the vast 
proportion of the reefs are in the sub-ranges-low, hot, and generally feverish. 

Gold prospecting is now going actively ferward in Ceylon. and with good 
hopes of success. Gold in minute particles is abundant in some of our riYCrS, 
and the natural conclusion is that deep digging towards the sources oC those 
rivers may reveal quartz rich in gold. A little more than a quarter of a 
century ago we had our "rush" in the Indian bland. A couple of digge.lS 
from Australia report~d gold in the Maha Oya,. a stream turbid and unhealthy 
from the sea almost up to its source. Persons ftocked. to the scene and found . 
gold dust, but no nuggets, and in a few week$ a.U were dispersed b7 
fewr. The Australians, subsequently, tried digging up io our #Datarium (Nuwara 
Eliya, 6,aoo feet altitude), arul Sir Samuel Baker, who was resideat there at 
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the time, has in his books on Ceylon strongly · spressed the opinion that If 
means 'bad been provided to sink shafts to a proper depth, success would have 
been the result. The question will soon be set at rest, and I trust Ceylon will 
soon take rank amongst the gold-yielding countries of the world. Any amount 
of "black " labOur is available in Southern India and Ceylon, and what I wish 
to impress on the minin~ claa here is that neither India nor Ceylon is " a e;ood 
working man's country.' The true function of the white man in the tropics 
(and I do Dflt except the tropical region of Australia) is to act as a director 
ai Asiatic labour; he to find and exercise brain power, they to supply the 
bone and sinew. For a certain number of intelligent, educated European miners 
suitable employment will, no doubt, offer in connexion with the Indian fOld 
mines. But a "rush " to India of labouring miners is greatly to be deprecated, 
because sure to be disastrous, from the inganitary conditions I have felt it my 
duty to describe.-Yours, &c., 

A. M. FERGUSON, 
June to, t88t. EDITOR, Ce)!lm f»lff'lltr. 

INDIAN GOLD MINING. 
A " Practical Miner" writes to the Minit~K Journal :-
I have read in your valuable Journal of July 9th, a communicateil article 

on the Indian gold mines, written, 1 suppose, by some mining en~ineer who h'ls 
bad tbe necessary training and education to understand gold minmg at a glance. 

First, be says the character of the quartz in the mines of Wyaand and 
Mysore has a waxey or milky appearance, and it is entirely free from. any 
ferruginous matrix-pyrites of .iron. · Now, Sir, I have worked in the most 
productive- mines of both California and Nevada, My experience teaches me, 
il you wish to find good profitable gold mines you must find your 1odes and 
reefs well charged with iron pyrites. In fact, all profitable gold mines on the 
Pacific Coast are found on large north and south ferruginous veins in slate, 
gneiss, greenstone, quartzite, etc. I never saw a profitable gold mines on the 
Pacific Coast or elsewhere in the pure compact quartz 6o feet from surface. 
I have seen gold mines in California-the Sutler Creek Mine which was 
profitably worked near 200 fathoms from surface, but the gold was associated 
with iron pyrites and a small pr«entage of galena. The celebrated gold mines 
of Nevada County, California-the Reeky bar Eureka, Allison's Ranch; French 
Lead, and Idaho Mines-which have been the best paying mines of California 
-were found in ferruginous lodes, some of them worked to a depth of 170 
fathoms. I have seen in the pure compact quartz veins good deposits of gold 
neu tbe surface, but never a mine that 'Was worktd profitably so feet from 
sud'ace. At Sonora in. Tuolumne County, I have known the clean quartz vein~ 
proda~rin, :zo and e¥m 30 feet from sarface. My practical experience in geld 
mining tells me you may as well expect to find a profitable copper mine 
witbout ·sulphur as a profitable auriferous mine without iron pyrites. Au~tralian 
gold mines have precisely. the same characteristics, also the gold mines of 
Nova-Scotia, Brazils. The late Capt. Thos. Treloar, of the Don Pedro Mines, 
says the rich portions of the lodes are found more auriferou~ in the ferruginous 
matrix than elsewhere. · 

Secondly, your correspondent says in the Kolar district the ground is not 
broken up or disturbed by, I auppose, croa-courses or intersection of MIY other 
strata, but simply tile reefs are confined between two well-defined walls of 
exceedingly hard gneiss, almost like a fine grained granite. Now, any practical 
gold miner would consider this an unfavourable omen· for the production of ,ld. · I hr.ve always found the veins most productive for gold near the~e 
JDIIemlpti,ons, ci'OM•Courses, b,taves and dislocations; they are the great irrigators 
of aU met..Uiffl'Olls .·vetns and rooks;: witl&out. these disturbances the veins are 
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seldom productive for any distance. All intelligent gold . miners know from 
experience that the quality of the veins in California is dependent on the 
mysterious effects of the junction of rocks of different composition. 

THE GOLD MINING COMPANIES OF SOUTHERN INDIA. 
A handbook of the Indian ~old Mining Companies, posted up to July 

last, h$.5 been published by Messrs. Higginbotham & Co. It contains a list of 
the Companies; an alphabetical list of Directors; a list of the Mining · En· 
gineers; and the rules for Gold Miaing leases in Madras, and in Mysore. 
The list of the Companies gives, in most instances the names of the Directors, 
the Secretaries, the Bankers, the Solicitors, the Consulting Engineers, the date 
of issue, the capital, the values of the shares, and the cost and area of the 
properties. We would have been glad if the compiler had gone a. step farther, 
and favoured the public with a digest of the prospectuses of the Companies. 
It is likely to be interesting hereafter to compare promise with performance ; 
for while on the one hand, the results of some of the Companies may exceed 
the sanguine expectation of the earliest pioneers:of the industry, on tile other it 
may be found that hope told a far too Battering tale to the promoters of 
several of the schemes. We have, however, been enabled to compile two useflll 
tables from the information before us. In the first, we give a list of the 
Companies· connected with Wynaad, and some particulars about them :-

THE WYNAAD COMPANIES. 

Name. I Capital. 

Bale~-;-------~· £1
5
80

0
,,000
000 

Carta Para 
Central Wynaad 100,000 
Cherambadi 100,000 
Cootacovil l00,00) 
Devalah Central . i 120,000 
De\·ala Moyar 200,000 
Devalah Provident 75,000 
Dingley Dell 100,000 
Ind. Consolidated 400,000 
Indian Gold Mines 110,000 

Do Glenrock 100,C:OO 
Do Grange 100,000 
Do Kingston 130,000 
Do Mammoth · 150,000 
Do Phcenix 150,000 
Do Trevelyan 150,000 

Needlerock 125,000 
Nilgiri Gold 120,000 
Parcherry 160,000 
Rhodes Reef 190,000 
Simon's Reef 170,000 
S. East Wynaad 100,000 
South Indian 100,000 
Do Wynaad 100,(}()0 

Ta.mbracherry 1tl0,000 
Wala Wynaad 75,000 
Wentworth 120,000 
Wynaad &650,000 
WJ(naad District £100,000 
W}'llaad Glen 60,000 
Wy11a.ad Perse.verance 80,000. 

Price of I Paid in Area~-- ' 

Propert.::_ ~~ ~~ 
wo,ooo I uo,ooo 1,l.98 

i net pro. ilOO 
62,000 33,000 1,660 
32,000 16,000 200 
60,000 32,000 800 
70,000 20,000 986 

132,000 ,61,795 2,066 
30,000 130 
70,000 30,000 600 . 

275,000 130,000 1,910 

50,000 
60,000 
91,600 
70,000 
85,000 
91i,OOO. 
85,000 
85,000 
98,000 

130,000 
56,000 
60,000 
47,000 
65,000 

120,0QO 
45,000 
80,000 

40,000 

6();pli,O 

33,000 
33,000 
,3,333 

a3,000 
50,000 
32,000 
30,000 
00,000 
50,000 

32,500 
52,000 
15,000 
40,000 

25.000 
...... 

16,666 

8,000 
8.00 
27_0 

1,600 
800 
980 
260 

.~ 
299 

GO 

2,-iOO 
l,lro() 

677 
6,000 

000 
2,027 
1,000 

i'70 
80 

.600 
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GOLD AND GEl\18. 

The ·nominal capital of these Companies amounts to no less a sum than 
l4,o:to,ooo. To this we may add a list of the Companies working in the 
Kolar District :-

THE MYSORE COMPANIF.S. 

--..---- -- ~ - ·- ---- --

Balaghat 
Colar 

Name. 

G. Southern Mysore 
Kaiser·i-Hind 
Madras 
Mysore 
Mysore Reefs 
Nioe Reefs 
N. Ooregum 
Nuodydroog 
Ooregum 

Capital. 

Rll,f.O,OOO 
£160,000 

75,000 
Rl2,00,000 
I £la5,000 
i 185,000 
I 120,000 

100,000 
120,000 
100,000 
125,000 

Price of 
Property. 

1,20,000 
40,000 
45,000 

7,50,000 
86,000 
65,000 
75,000 
60,000 
75,000 
liO,OOO 
76,000 I 

Paid in 
Shares. 

60,000 

325,000 
25,000 

30,000 
38,000 
40,000 
33,000 

Area 
Acres. 

150 
320 
150 
~0 
320 
760 
320 
aoo 
320 

25!1 

The nominal capitals of these Mysore Companies amo~nt to £I,216,ooo. 
So the combined nominal capitals of the Indian Gold Mining Companies above­
named, plus the R6,oo,ooo of the Southern India Alpha Company (now pract­
ically absorbed in the Indian Gold Mines Company of Glasgow) may be set 
dowo at £s,J06,ooo. · 

One characteristic of the majority of these Companies will forcibly strike 
most persons who look through the Handbook, namely, that their head offices 
and Boards of Directors are in London, and they are almost entirely administered 
at a distance of five thousand miles from the mines. (One Wynaad Company, 
the Wynaad, has i1.ii 'bead office in Bombay ; as also has one of the Mysore 
Companies, the Kaiser-i-Hind ; and another Mysore Company, the Balaghat is ad­
ministered from Madras). The explanation of this io; that as the promoters 
could not reasonably calculate upon getting the money they wanted in India, 
they had to resort to the place where the money was to be had for the asking. 
Doubtless, if the British public had looked askance at the schemes, few of the 
Companies would have been starte<l. But while ad~tting that the promoters 
weTe wise in their gent•ration in going far afield for the sinews of war, we 
consider that risk is run by attempting to direct the affairs of the Companies 
from London. The local management of mines has been found to work best 
in Australia and elsewhere ; and we see no.thing in the new industry in India 
to justify the supposition, that this plan, which commends itself to common 
sense, can be safely departed from in this country. Moreover, very few of 
the Directors can be regarded as men who pessess a practical koowledg~ of gold, 
or any other mining. There are one hundred and fifty-two of them, and the 
majority are retired officials. The gentleman who seems to have been most 
in request, is Captain W. B. McTaggart, formerly of the 14th Huss'lrs. 
This ex-warrior, is a director of six Companies, namely, the Nilgiri, the Nine 
Reefs, the Nundydroog, the Mysore, Lhc Madru, and the Great Southern of 
Mysore ; and in regard to five of these Companies he also occupies the position 
of one of the vendors of the land acquireli. · He is the son · of a llhdras 
merchant ; but we are unacquainted wilh his other qualifications to direct the 
working of half-a-dozen companies, whose capitals total up to £66s,ooo. 
Presumably, a director should be none other than a man who is competent to 
direct; and we do not readily understand how such competency can be ob­
tained· without a practical knowledge of the business that needs direction. One 
mipt imaJine fro~g the list of directors in the Handbook. that "any fellah" 
il cood enou1b to join the Board of u Indian Gold Mining Company whereas, 
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if people who know a good deal about gold ; mining in Australia and America 
<tre to be believed, the directors of Gold ~ining Companies ought not to be 
"guiriea pi~, '' but men who have established a reputation for shrewdness and 
r.ractice in the business of gold minin(t- The old proverb warns us that a. 
' little kaowledge is a dangerous thmg" and not a few of the gentlemen 

whose names are before us might declare with truth, that since their minds 
are blanks with regard to mining they are not hampered with the dangerous 
modicum of knowledge referred to. But those Directors who are dummies are 
so many causes of weakness to the Compa.nies under notice ; for, as they be· 
come sooner or later conscious that they are at sea on the subject of miniag. 
they are tempted to allow the entire management of the Compames to drift into • 
hands of individuals, whose ability to undertake the task may be open to 
question though there may be no. indisposition on their part to lea.m the 
business that they have. undertaken; but m the absence of suitable tra.ining, 
the requisite experience may cost a good deal to acquire, and the sUl'eholders 
will have the honor of paying the piper. 

This is already being discovered in India, for some of the above-mentioned 
Companies have appointed to the charge of their mines, men whose qualific­
ations for the responsibilities impost'd upon them are less obvious than their 
relatiouship to Directors or Secretaries. The title of Mining Engineer is rea.dily 
assumed ; but there is reason to believe ·that some of the men who are now 
called Captains of mines, would not pass muster for miners of _the first class 
in Australia. In such cases the Directors have exercised the patronage which 
has fallen into their hands in a more good-natured than judicious manner; and 
there may b'e in consequence a good deal of disappointment. But how are the 
Directors, who are not themselves to the manner born to mining, to know a 
first class miner, when they sec him; or to detect the mediocre ability of a 
second or third class man? As time goes on, and their own false starts, and 
the blunders of the equally ignorant Directors of their Companies are broucht 
home to them, they may learn a thing or two ; but meanwhile the capital at 
their command will be dribbling away, and the public will become more clamorous 
for results. The shareholders will ask for dividends, and they will not be 
quieted by technical reports from the miners that are characterized by "mach 
cry and little wool." There are, on the gold fields, some Minin& Engineers, 
who may be safely trusted to go a-head economically, and conscientiously, 
without direction; but on the other hand, there are some ena:ineers, so-called, 
who will need good deal of looking after, yet who may ca[culate with some 
safety upon the comparative freedom from direct control, which the five thousand 
miles between themselves and their Boards will give them. It is not necewuy 
to asswne that the latter class of men will not do their best, or will not act 
honestly by their employers; but their best may be far from satisfactory to 
those whose interests tkey are engaged to promote. This brings us round, then, 
to our former argument, that the Gold Mining Companies of India should be 
managed in India. 

The Handbook contains the following list of Mining Engineers, and pi'O· 
perties on which they reported favorably:-

Grove, W. 
Harris, Edwin 
Harris, John 

Harvey, C. J. 
Lain, Thomas 
Lindon, E. V. 
:\lassey, J. lJ. 
Poglcr, Oliver 

Central Wynaad. 
Grange 
Kingston, Kaiser·i-Hind, Mysore Reefs, Nine Reef&, 

North Ooregum. 
Cootacovil, Glenrock, Nilgiri, Tambracberry. 
Mammoth, Tambracherry. 
Cherambadi, Madras. 
Parcherry. 
Devalah Central, D.:vala-Moyar, Dingley Dell, 

Consolidated, Kingston, Needlerock, Wentworth, 
Wyllaad Perseverance. 



:Rogers, ]PbtJ Nund'y<Jroog. 
Simons, W.. Vazie Carta Para, Devala Provident, Dingley Dell, SimoM 

Reef, South Wynaad, Wynaad, Wynaad Distric;t, 
Wynaad Glen, Ooregum, North Ooregum. 

Smyth, R. Brough, Devalah Centarl, Devalah-Moyar, .Trevelyan, 
Rhodes Reef, South-East Wynaad. 

Sowerby, W. Central Wynaad. 
Tapp, Henry Cherambadi. 1 

. Of the o1bove Companies one, the Indian Mammoth, is in liquidation. The 
Devalah Central, the Devala-Moyar, the Devalah Provident, the Indian Glenrock, 

•the Indian Phrenix, the Indian Trevelyan, the Rhodes Reef, South-East Wynaad, 
tile South Indian, the Tambracherry, the Wynaad Perseverence, the Colar, the 
Mysore, the Mysore Reefs, and the Oore,gum Companies have obtained a set· 
tb:ment on the Loudon Stock Exchange..--Mad.mr Mail, 

LIMESTONE AND GEMS IN' THE RAKWANA 

DISTRICT: Mil. A. C. DIXON'S VISIT. 
DEAR SIR,-A parapph in your valuable book on "Gold, Gems and Pearls,'' 

on ·P· 71, refers to the Rangwelletenne .limestone and gem district around. It 
states what I could have seen, had cucumstances been favourable. I. beg to 
state that I did find limestone of similar quality to that analyzed by Mr. Hughes, 
but wben I stated that the Rangwelletenne limestone was poor, I referred to 
the limestone ;, gme~al, and not to stlerted boulders in particular. I got off at 
the girder bridge en the main ro'l.d near the es~te and went up the ravine. 
I found the bed which i~ referred to on native property, specimens from which 
I took as well as from boulders in the stream. Lastly, it states, that had my 
visit to the district been known, my attention would have been directed to the 
rich gemming district on Everton and Batakanda. These 1 also visited, taking 
note of the pits and collecting rough and cut gems as well as their associated 
minerals. I saw other districts not far away yet unworked, which, I have 
rtaSOn to believe, will prove richer than the Everton deposit.-Yours sincerely, 

A. C. DIXON. 

NEW. INDUSTRIES: GOLD-PROSPECTING; THE MADRAS RULES. 
The· task of initiating new industries in any tropical or oriental land must 

inevitably be attended with much difficulty. There are necessarily no exact 
means of ascertaining what the -returns will be for the money invested; and 
the new venture, whatever it may be, is regarded as a speculation more or less 
~h and uncertain according to the temperament and attitude of the critic. In 
a · Colony like teylon with so many undeveloped resources, with a good supply 
of comparatively cheap labour, a favourable climate and easy means of trasport, 
every possible encouragement ought to be given to. the pioneers in new industries. 
More particularly is this true in reference to the Government and gold-prospectors. 
The impetus that would be given to trade and to the development of local 
revenue, affords ample justification for the Crown, as the holde~ of immense 
reRI'Vts of land, setting its mining rights in abeyance altoget!Jer until the ex· 
perimental stage bad passed into one of settled and prosperous work. More 
th;ln that it is the part of a Government situated like that of Ceylon to en· 
courage prospecting and pioneering, by a system of well-considered " bounties." 

In several of the Australian Colonies this has been tried with success, and a 
bill is now .before the Natal Legislature, with every prospect of being carried, 
proposing ~at the Natal Government should offer a premium ·• to anyone who, 
within three years from the Ist January x88:i, shall introduce .into the colony 
any new agricultural ind.ustry suitaP!e aud ~pable of general adoption in the 
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colony by persons of moderate ciciital. The Council ·may make such re&UI&Cioas 
as they ma.y deem fit for awardfne the premiulll, provided that:- . · 

a. No article at praeat exported shall be considered a new indliStly. 
b. The claimant of the premium shall have grown, exported. and sold such 

product of a profit of not leu than £1000 value during the three years. 
c. Th11 Council may, with the consent oC the Gowrnor, waive the oecatity 

for the fuU value oC the export within the three years, proflded tllat tile new 
product is of such a character as to attain to general cultivation, and fuUilt 
the purpost intended. . 

d. Should two or more· penoos compete, and the product or products be 
such as to 111eet the ceneral requirements ol the reward, the Couacil may, with 
the consent. of the Governor, apportion the whole or any part ol the premium 
mentioned jn Section ro of this law in such manner as to them may -
fair and just. 

The amount of premium proposed to be offered in this case is £r,ooo. 
The example is one that might be copied with great advantage in Ceylon ; 
but we fear there is little chance at this time of the GoYemlllt!llt iper­
mittinr the planting reJWesentative to widen the scope of his motion on Wldnesday 
ne~t. That motion hts reference to " Mining Riahts. " It is extraordinary 
that the Ceylon authorities should have so long de[ayed to make · their re­
gulations known, seeing that the Madras rules, which they were supposed to be 
waiting for, were published some time ago. Our Madras contemporaries ha\•e 
criticized unfavourably tlle local Government rules, pointing out that they are 
far less liberal than those drawn up by the Mysore Government. Tlle M•;L 
advocates "free trade" in land for mining purpo!!es, and supports its atr*ment 
&'I follows:-

The Madras rules first limit the extent of land which mar be ltfanted, to 
one and the same applicant for mining, to 30 acres, in one block or more, 
though they allow land adjoining to be taken up for buildina;s, works, or 
what not, provided it is not u~ed for mining. They Jiext fill the assessment 
at the extl'emely hi&fl figure of Rs per acre on all land taken up whether 
for mining or other purposes. They thea provide that within three mODths of 
the grant, not less than fi1'e coolies per acre of the land pnted for lllininf 
shall be regularly employed. And they forbid any assessment or sub-lease, 
without the cosucnt of the Government being previously obtained. It is 
probable that tha Government wish to discourare land being: taken up fOr 
speculative purposes, and to preYent large areas gettin~ into handll of the same 
individuals. If, As in the early days of gold in Australia, men took upsmall 
pieces of land, and worked them themselves, washing tlle soil for fOld, aDd 
using only the simple appliances each indiYidual miner COIIld command, and 
if there were any chance of all the available land beint so taken up, we 
could understand the policy of limiting the area of mining arants-only we 
should then say, the limitation did not £0 far enough, and that instead of lO 
acres being granted, the pant to each s1iould not exceed a few ~quare yare&. 
But there is no chance of anything of this sort in India; the climate is 
against it; everything is different. We are beginning where they only arrived 
in Australia after years of work-With quart&.crnshing on· a lar(C! seale, which 
demands the best machinery, and a capital 10 considerable that it is almost a 
necessity that the mines shoald all be worked by Companies whicl, now 
that everything comes out in £1 shares, will probably have their thousaads of 
members. Now Companies, as a rule, want a good deal ~ore than :JO acres, 
and if each shareldder had 30 acres it would have to reckon the extent of its 
property by square miles. Thoqh only Jo acres· may be given to dle same 
applicant, there is nothing, so far as we can see, to prei'ent ten men goinc 
in for ten adjoining 30 acres lots, and making them over to a Compaor In 
one lot of JOO acres, except the rule prohibiting tran•fers without the consent 
of the Government, which we think, . coald never be enforced, and would be 
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prac&ilaall7 .a; !lead le.lter. So &pin a·lDAn· millbt apply .for :ten 3 acres Iota, 
with say 27 acres Of land for other purposes ailjoiniag, and whm he had sold 
one of thn.lots, the purch1111er could, at once apply. .for .· a mining grant for 
otka' 211: acre$,. takine up the land for other purposta alongMde. In fact ·whether 
the rule ia wise or nol, it is certain .to be evaded. But we deny its wisdom 
akopthu. We oouider suoh speculatton as it ia (preiUm&bly) Intended to 
pronnt perfealy leaitmate ; and we lopk on it as only rigbt and just that a 
maa, whQ by JJJperfqr skill, eneriY• or even luck, finds. himself in the position 
of the discoverer of a valuable formation, in what was suppoted to be valueless 
laud,.· sb011ld be able subiBn,tia,lly to profit by tbe p0111ition. Suppose that · one 
of. t,Je .pipneea. after the expenditure of awch ~ime and trouble, and no in­
CO!l~&ule outl11y of money, fulds a .few squa.re miles of auriferous -lands; it 
is ellitre!Dely bard that he sh4ll only be able to get 30 acres of it, and that. 
all the rest shall be given to Ton1, Piclr, or Harry:, who never spent a· rupee 
in the. search, or. gave a single tho~~&ht to the subject. . 

Then agaiA, take the IISSe55Qient. The land wanted for mining will be 
w.J.Ste·; and uot' waste only, but in nin.e cases out Gf ten, une\lltarable, or 
pracWlal!y .of -no value whatever for any purp011e except miain(l. Land as 
good. or better, can be had {or cull~vation at rates v.wying from As. 4 to 
R1 an atre ; why thea this heavy assessment wllich is. about tile sarne as 
that imposed on the best class of irrigated l~md. It may be said that with a 
paying mine,. the assessment will be a trivial item, anc!, will hardly be felt. 
Thi$ we grant. We go further and say, that with such a mine, an assessment 
of R5 an · acre will, by no means, represent the share of profit which the 
State may fairly expect to derive from the venture. But gold mining is at 
present in its infancy in India, and it is pretty certain, that some of the mines 
will c:ome to grief, though others may pay handsomely. Take the case of a 
non-paying mine, with 30 acres .of mining land, and adjoining land taken up 
alongside to the extent of 1,000 acres-of course with the object of eventually 
applying for further mining· grants if. the concern is a success. This land 
will be burdened from the start with a rearly payment of RS,I50, and may 
never mak~ a rupeeo of proilts! Surely it is unwise to handicap enterprize so 
heavily I J:t i$ not as if Govrrnment were givip;g up land, from which revenue 
coulli be drawn in any other war; .for as we have alre&df.· pointed out, if not, 
tak;en ·up. for mining it will never pay a rupee to tile State in the great 
mf,jqrity. o( cases. Again, &llppose thil! Compaoy is makinr a profit of ·£1oo,ooo 
a ye;u, would the payment of R5,15o be absurdly inadequa.te. Why then should 
not .!and be giv04 o~ a VeJ:Y light assessment,. sa.y As. -4 or As. 8 per acre 
a® .. royally of, say 5< per ee.nt. char&ed on the oetl profits? Then while 
the; pro.iperqu& Companjy would be a · source of consi.detable revenue to the 
S~, tlte st,Yggl.ing_ a.JMl· Ull6UCCe$sful. oe.e tfould. not be unduly burdened. A 
roy&lty :oJl nett profits ~ould alway~ be cheerfully paid, for the larger the 
p~m~nt to Goverament, the largq would be the· proUts to shareholders, and 
un.f:: .such.a rule as tlais., there \fOuld be a fait chance. that all land giving · 
prom¥• ~f go~ rQlllts, . wOilld b~ t-alt'n up,· and.· ·tried. 

P.,.t. ~ ILS· aU t4is is ~~~ . laboll.l' clause is undoubtedly worse. Not 
les. t)l;m five c:Ooli.es per acre are. to be r!l&nlarly emplOyed; that i& one hundred 
an!l ifly coel.ie~ oo . 30 as;res-repre~enliO( froba.WJ liD eKpeaditure of · R8oo a 
moq\)1. lt may b.e. "~n a& tolerably certa1n, that if it pays to employ five 
coolie• per aore; or doJ1Jlle, treble, or tell tim~· that number, tbe7 will be em­
plo,yed, aqd ii. it c1oes not pilY1 we fail to see w.by tlu!ir. employment should 
be ~Qsisted on. And the beaut! of it i,, that . ~erument· p1n nothing by it. 
H&fi. thCl'ttt been a royally i~ead of a fw:d assessment, :we could have 
und,IItoo~ tliJe ~:~~nditioJlt though we . should still have considered it unwise : but 
as thi~ · lfl'e, Govei'II.ID.en( &et J?recisely the same alDDunt, whetbet" the mine­
is .J?ejpg Wlllk~ at a lou, or 15, giving a ma.c_nifiQent retwrn. · Aga.in the coaly 
tes~. is ·a, ijpmc:what rough and un~ijllltifi~:. QDe. U 'it is' dtiired ~ insure 111 certain · 
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expe~.<\3tnre,-:wh\ch, b,owc\jer, ;we. ~pr~ &lW,eth,r-i.t · would be .. \l.ater to 
1ay· that so much a 'montli shall be spent on mining operati~ Most ol tb.e. 
work, is. done by m,ac.hi~~ry; ~inin& e~ineers . ;.nd skilled . Engliah miners are 
found necess~ ; none o{ thiS ts ta.ken mto account ; the hard and fast coolie 
l.abor test holds good, and is brought into force three months after the ii'W. 
is inade-long before a Company could be got into worki11g order, and.· ·put 
the necessary ·machinery, and statl' on the grou~d .. Thi~> :One: clau&.to~· .is 
enough to condemn any rules of which it forms a part. · . 

We trust the blunders pointed out so c:;learly in the Madras. rules, and 
which it seems are not to be found in those operating in Mysore, will be avoided 
by the Ceylon Government. To lielp them to a right conclusion we append 
a list of rules fpr grlliltiag .ont mi.o,iDg lancl, ikawn up by the Mail as em· 
bodying all that ~ required in t,he case of Southern India, and theref.ore. well4 
applicable· to the <:&'se of Ceylotll;._ · ' : · · . 

·'Persons desirous o'( obtaining permission to mine; on Government waste 
lands, may apPly to the Commissioner, or Colle~tor for leases specifyin' the 
situation of the land required with its estimated area. Each application shall 
be accompanied by ·a rough sketch, or by the survey map with the position. of 
the block roughly indicated.. , . . . 

Applications will be dealt with.in order o( receipt. No ·tot or lots in one 
aptfflcation stiaU ·eiceed. 'one ·~nate mile in ·extent. · . . 

· But the same appJ.icant may apply ·for more than one square mile in other. 
applications, alid suth applicatioiis will be · grarited should there · be no reason 
against it. · · · 

On an application be,ing accepted the lot shall ~- du~ably demarcated, 
and conveyed at the expense of !be applicant, to whom a lease shall 
be gr<a~ted. · · · · · · 

:An tls!letllmelrt of As. S .~ · ticre shall be payable by two half yearly 
illStalltnents· on: ut January· and ' ut July, the first installme11t being due for 
the then current half year, and payable on the d'ate of the execution 
of the lease. 

The land may be thrown up at any time, but so long as the assessment 
is paid, and the conditions are not broken, Government will not resume or in-
terfere with · it. · · · 

The land shall be · tiable to road assessmen~; " 
A Royalty of 5 per cent. on the nett profit of any mining · iiperation& 

shall be payable to Government. The WOI'ks shall at all times be open for 
inspection by the Commissioner, or. Collector, or by officers deputed for the 
purpose by' him·. · · · · .· · . · · · . . · . • · 

A.'eeountil •hall be"·fiWlished .to the COOMmissioriet- 01'" Collectlit' ·ji~!!itly,' 'and 
boOb sha-ll be duly·., kept, whicl!. · shall· at all · reuonable ti'rftes be' open·. to 'the 
inspection of the Commissioner of· Cotlectbr, ot · ofict'#SI• deputed·: by ~im! · 

; ,: ,.. ; 

. · ;... ··:.· · 

GEM. AND t;JOLD' ' 1\IIN'~NG· . RlGHTS ' · tN'''C'lliYLO~·,' , '. · 1• 
• ' 1 ' . , · I· 1• • • · · ·. · ; "r I. · .. ) : · ; ! • Jil , : ." • i .• .,., _o, : ' . ,.. 1' ~ ''' 

" · · Gmfful . .,,..lp,.Sifliwl ~mattr• 1~·: ·"ro . · : .. · · •· - · 
• I .• -Th~ . Governme~t will claim no. roy~l~r. Of\ or .share of the ~ems or 
J:Oid foun~ upon land In rest~"td of· wh1ch a hcense 'bas been iaken ou , and 
IS j.·n fdtC'e under these rules, but such tand will be liable t6 any tuation 
wh1ch ma,r . hereafter be found necessary to provide, at the expense oi tlie 
gr.antees, ·the , co?t. of sucb. ~pep~~;! police corli'municatlor, wal~~ .svl>ply, ,sanjt· 
ahon. or oth~r s1m~lar ad0?1n1s~ra~ve at'rw~geQlents as l:Da.Yl in. th~ opim.oo of , 
Gov':~nr~lt!nt,' b~ 4ic1at~ In tlie mteryst~ ~fu!he local com'ulumtylmiJiediately I 
or d1tectly . affecred 'by the. results of Ule 1ra.n,tee's oper fi'ons . . 

2,....;,No ' license granted under tl1e'se rules will cor!vey any ngh i.'o te~l or 
destroy timber. 
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3.-No license rranted ·under these tul~ will convey ·any rirbt todiver 
any -ter ·course. 

4·-:Lice.nsees. ~Ito desire ·to divert any water course must first .obtain special 
permis5ton tn wrtttng from the Government Apnt of the provmce for that 
purpe~se. Such speciat permission must limit tlie diversion of the water course 
to the area ·covered by the permission to dig, and must stipulate that aU 
-ter running waste shall be returned within ~he limits of such area to its 
natural channel. · . 

5.-The Government reserves to itself the power to alter, .cancel, or add 
o any ·of the preceding or subsequent rules. 

Parliculat Rul-s: ITtuP-di"' Lium11. 

a. 6.-Prospecting licenses will be issued. ontx for, . Cromn Wa.slt lAnds, . . 
7.-No prospecting licenses whatsoever will be issued to dig for g1m1 • • 
8.-Prlispectinll' licenses will be issued to dig for ,,u on payment uf Rio. 

and on the followm,r: conditions.:-
·1 he area on whicn the license is to extend shall not exceed half a square 

mile. ·. 
The license shall be in force for six months. 
The grantee to have the exclusive right of prospe~ting within that area. 

for that period and to have the option, at the e11;piration thereof, of applying 
for a regular lease of not more than so acres within the said . area on t~ 
terms hereinafter de~cribed. · 

Gttmnit~g Latuls alitHt:~tinr ~ tlu 01'0'11ln. 
9·-The proprit!tors of lands on which the rights of the Crown. to gem& 

have been reserved may obtain a · license to dig f~ and appropriate such gems . 
on the paymennt of Rio which license will be in fQrce for ~ne year, and mr.y 
be renewed annually oa the like payment. 

Mininz. 
10.-The proprietors of private lands may obtain iJ. licenSe to di,g for 1tJitl · 

on their lands on the payment of Rio, which license shall be in,· force till. 
t~e then next ensuing 31st December, and may be· renewed anaually on a 
hke payment. 

Crofllfl Wast' Lands. 

11.-Unlicensed di&rers for 1ems on such lands will be proaecuted. 
x:z .. -Personal licel)ses will.be i11s¥Cd to. dir for geJlls on .. SI•ch Janda on 

the ~ollowillg condit~s :-rea not tQ •Cilled two acres : periQCI till . the then 
next e11suini .JU~ Dece111ber. Price to be Rs. · .. ... · 

IJ.-MininJ leases will be issued to dig for gold on such land.s on the 
following conditions:-

Area t~? be det!JrmifiOd . qy . Go~ernm~nt. ~- o~~siqa . ~r.i~~C.S• bJ.It: ,,p lot is 
to exceed so acres, nor will more than so acres tn a(! m one or more blocks 
be leased to one applieant. The. mioim .. , brudth ·of . aay lot to be 70 · 
yards. . . · . . i. . 

Peri«J.-A term r.ot ex~eeding llo years~ at .·e_xpiratioa of which t.,e lease • 
shall De renewa.ble at the Ies•'• o~tion o.l). ·.s~c:b. term.s as the ~he~ Governor · 
and Executive Council may, .fix. · · ·• . . · 1 

Pmt.-Prep2,yment ·.b)' the appli~nt of ~rvey 'fees and an annual rent 
of Rs for each acre or portion of 11n acre payable m advance by two h~lf-yearly 
instalment~ on ut January t,nd, 'st. July. iP. .each year, the .first payment to 
be made on the date of the exeCution of the ~~se for the then current half· 
year an4 paym~t tbereaf't~r to ,be rn.4e Oil.~~ }efer.e .t~r: lirat 4a.r .. of the 
nellt ·calendar baif•yeat; .·. ''" 
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.·,(i&o ·"QD · ~s. 

Geffnlai.-Govel'llment will reserre- the ript· to resume lAid- enter ·upon 
pOISellion of any part of IIUCh land as may be . deemed aecessary for tbt! 
con•ruction of railroads, roads,- bridces, or canals fer public purposes, or for 
the bentfit of the proprietors of other· lands purchased from the Crown, and 
also the ri'ht for persons, actinr under Goyemment, to search, dig fer, and 
take away mdigenous timber, stones, cabook and other materials, the produce 
of such lands necessary or requisite for the makinr and keeping of the said 
roads and bridges and canals in repait· or for any other public worlts what· 
soe'ver. The lease to become forfeited by non-payment o£ rent with power 
thereupon to Government to re-enter upon the land summarily without process 
of law and to remove all plant, buildtngs, &e., which may be thereon and 
lease or sell the land to others. 

Dtparlml1tlal .Ruks. 
14.-Application for permission under the precedillg . rules ahould· ht· tile 

first inatance be addressed to the Revenue Oftio:er of the district in which 
the land is situated and should •pecify di.stiuctly the situatien of the land 
within which ·it is proposed to d1g; its boundaries' u accurately as . can . be 
stated and ·its estimated area. Every application sbould be accomjMmled by 
a rouch sketch of th~ tract' applied fOr. ' 

15.-Applications Will be dealt with in the order in which they are l'eeeived. 
16.-lmmediately ori receiving the application the Revenue Officer will­

ucertain whether the land is at the ·disposal of Government and whether 
tllere is any objection tu the grant, by reason ol the land beinr reqeired 
for public purposes, for sale, or agrlc~lture~ for · ti'Y*ber or other resetYes; 
for preservation of irripting water courses, or on.' any other 1round. 

17 •. -The Revenue Offit'er shall report · these marl:ers to the Govettlbiell't 
Agent who shalt thereupon determine in each case· whether permissi'On shOtild 
be (ri!Pted, and if so upon what conditions. . 

18.-Tbe Government. A.re.nt U11,1st refer for fill41 dtci,ion o~ Goyernment 
all applications for minin.leaie.s, and must in su<;h cases pJ"Ocure tb.e. necessary 
s~rny of the pro~rty. ~d {orwar4 it to Gov'rrnment, wit)) a dr.-it h:a~e · ~hich 
w1ll be e•ecutcd 1n. ttaphcate, one copy for the rrantee, o~~ .to be. on recofd·. 
in the GoverDillent Ageut's Office. and oae in Colombo.. . . . . 

19.-Application for licenses will be dealt with by the Government AjtcnJ: 
without reference to Government, except in . case whel'!l he requires -instructions.· 

- 30.-Rerisler~ of applications for min.in' leases and for licenses ·will be 
kept in the Government A&enfs Office Ul !orms. prescribed ~- .(JQ;Yer~p,t. 

- i: 
I • '' 

PEACOCK COPPER ORE IN CEYLON. 
W~ c~l special attention to the. Cllsc:ovtry of tbis valuabl-e ore ·in ~ Hewit-. 

heta district. In reply to our cnctuuy tht other day !lilt.' Walters wntts~ ··: · 
Goltavy, December 1¢1, 1881. 

Sir,-1 noSice . . 1>tle remarks i1l :rqur F~'• i.,ue {(fry/JA.Qj.ll(lrw.rt) respectin£ 
a specimen of ore $CAt you soa;ne t~me si.u.ce, which Mr. Dixon then pronounceCI 
to be iro11 pyrites. Probably had 'I mentioned, when sending it, that 1t had been 
tested with a ·~ acid, tbe peculiar colouriae it had .-umed wG\Ild llave 
attracted more parbcar attention. I .now lend )'OU a p.ioce of the ore fr~y 
broken off. Will you kindly allow him .. to oompare it witb the ~ime~ pre· 
Tiously sent. This ore was {ound i11 Hcw:ahtta.-Yours · faitllfqlly, 

W. lL ·WALTB'IRS, 

This letter r;ecalls to our diltinct ~ecollection th~ fact. that Mr. Walters.~nt 
u~ 1011111 1119.11-thi &&9 thct. $pee~~ wht~h . a~ _fiat ~u p~o.unc~ t~ ))e uon 
pyrites and a&aia a manp11ese ore, but wh1ch, on betnt tested, :Mt. Dixon fi!lllld 
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to CQDWn *J per cent. of cop~. Bllt, if there b.ad btea anr dpuht, tJail ~d 
..,.pie sent by Mr. Walten would remove it, for it is a beautiful little apecimea 
of peacock copper ore. Hewaluita is evidently going to take the lead as a miniq 
district. It is from Great Valley estate here that the quartz has come whida 
Mr. B-"ey declared llhould yield 4 . or .S dwts. of gold to the ton, being identical 
witll the qaa~U from Qne of the best of the Sputh Indian miues. This quam 
ia very "dirty,'' almllit dark bEOwn in . appearance, and mi&ht almllit be taken 
fo;r a cqppu-yieldi11g ore.. Mr. Hart of Grea,t Valley hu been most energetic 
ill lUI prospecti!lg, going down S.Pventy feet into his reefs, and he well deserves 
succ,~~ l;te ~~~ us some sepll:fate samples o( quax:t~ .and of the c!ay and.schistose 
deposits surrouqdmg the reef wh1ch seem vezy promlSlng. Mean!lme, to return to 
the copper ore, we · feel sure that· Messrs. Sabonadiere & Co., agents for Gonavy, 
will not loose time in looking after what may prove more valuable than the best 
auriferous quartz in the country. One who has evidently had practical experience 
of copper o11e1 aci miues writes .to us as f pllow11 ;- . . 

:Dear Sjr,-Your paragrapll about Peacock copper ore I think certainly 
clcHrvCII.laqer letten than you have given it. If the ore mentioned by Ml:. Dixon 
was found h~~· it is .I P<luld say the most _valuable find tllat has ·Yilt been made, 
and ~ pains llbonld ba spa~ed to discover its. wbereabputs. Pea.~:Qtk ore is usually 
found in pockets in large deposits of less rii:h hilt still. very valuable.co.pper pJ1(ites: 
ita .pf..,ence wovld 'heref ore lead OJ!t to expect the !;Xistence of a lar,Fr deposit, 
ill Abe 14lll'l lOcality. ~ ha~~ often looked for copper ore in Cuylon (b\11 without 
JMM:Ces&). Tb.e for~Qatio~~o a~earing in II;WlY parts similar to tba,t of the iJIImenae 
d~ ,of S~o ~~in&? ~ Portugal and. th! Min;l ~el T~r~is i!l Huel~a. SpaiA. 
A Ji~ple ..,a.y of dtstulpishUIJ cop_per ·(rom U'On pyr1tes 1s that copper pyrites 
can be ~od or Cllt with a penkpif~,. -#bile iron pyrites cannoh .. and thesoftu 
~ pJrites the· richer it is in copper. 7 to 10 per cent, is a paying ore in S 
~IW>~ ~4 I . t;la~e ~ would pay.here als~. Iron pyrites is Wlually, f-l'tlueleu: 

·R, I. "P-;. 
We had·. heard that under favourable cil'climsta:nces, Stlcb ·as cheap labour 

and transport, three per cent. of ce>pp~r in the ~ "Wulild ·prove ·profitable; but, 
even it seven to ten per cent. be requued, Mr. D1xon's twenty allows a handsome 
margin. The " peacock" ortl, as our correspondent points out, is generally found 
in pockets in the reef :-here a rich pocket, then a faint streak of the coppet ore 
running throup the reef to the next pocket, and so on. Mr. Dixon does not 
think it at an impt~abable tkt the Gona-.y reef _may run tbrou~ ~rata and· 
crop up even · itt U4apussellawa, where, 1t is sa1d, a quartz wtth mdxcatians of 
copper and sulphcrr has alreacly been obtained·. ·A· careful ' ex'aminlttioll is called 
for, and as Mr. Dixon leaves for the Pussellawa and Ramboda districts on Monday 
neirt, we trust he may find time, before his return, to visit the other side of the 
Pedro range and grte ~is. opinillll 011• dl~ ~e of t~e reell lftdi'tidual proprietors 
'llriU, . .of C:OilriC, be anJClQUI to Jet an. op1n.~on on the1r i!IOSPFCta, and th~y c~not 
do Jaeit.cf. ~a~ com~ict.te :w1th th~ . " G'olq~t." · . . ·. , . · 

.. 
' ·GEM.'DtGGlNG IN' B.A.MBARABOTtfWA, CEYLON. · 
· · ( Fr11m · tm ow Col#rdst.) 

' ' ' ' • J ;' . .. 
' Alxnlt ·the . bl!ginniilg of last year gem-4iggtng · was -eommeaced ·on a· 

larfe •cale in Bambarabotuwa. ·The tnt· spot that setntiwt to have attracted 
atte~tion wu Kekunagahadola, 011 the lower end: of the Pltiga»cinda range, 
as it joins the. 'Bambarabotuwa· hilla, · about t2 ltliiet west of .B'alangoda. 
Ther~ is llla~ly. P.r,eticable foot-path to the spot from P~lmadulla. Early 
in 1881 sey,eral large " catseyes" were found )!ere, and durmg the middle of 
the year there were, it is' said, over a t'holl!land men' hard at wot'k in the 
~-,itl,o , abO~t. Kekuaaphaclola and Lilwalahena, about . hUf a mile to the 

• I • • 
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south. About this time a large number of diggers eatablished. themselves 
op the pri.Nate prope~ty in the forests of Hapugastenna. and Kundraialla. 
where they found rubies and sapphires.. The pits they sank are about u 
feet deep and 15 square. To the depth of about 4 feet the usual reddish: 
yellow soil is found, discolored towards the surface by vegetable m&tter; 
below this there is a stratum of from a foot to eighteen inches thick, of 
gravel-sand and well-rolled pebbles, in all re,pects similar to the bed of 
a stream.· 

It is in this stratum that the gems are found. In some of the pits, 
tunnels have been formed for. many yards, which must be very dangerous, as 
no attempts are made to shore up the earth. Some months afo the Assistant 
Government Agent of Ratnapura brought a certain number o diigers before 
the District Court, and it is said that the District Judge· fined them R1o 
each. They appealed to the Supreme Court, and the jud&ment of the Dis­
trict Court was quashed, the fines being refunded to t\le digeers, who immedi. 
ately renewed their operations on the Crown lands in the forests about 
Kekunagahadola, where there are at present several hundreds at work. 

The Massana estate- is at the· upper end of the ·. f<Jrest to the east of 
Kekunagahadola and Lihvalahena, ar.d a small piece of land on the property 
has been rented to the diggers at the rate of R5o a moath. Here also 
catseyes would appear to be the principal gems found. When poor Crihvell 
was in charge of ·this estate, the late Dr. Rudolf Gygax went with him 
and some other friends in search of precious ~tones, and though they found 
nothing of much value, poor Gygax considered t:hat a properly organized 
search on scientific principles would be likely to prove highly remunerative, 
but we were all so sure of making fortunes then with coffee, that no one 
liked the idea of allowing anything to take his attention off the one absorbing 
pursuit. Amongst the rumours in Boltumbe and Bambarabotuwa, it is said, · 
that a Moorman with two Kandyans from Balangoda, went into the Wellawaya 
forest, up the bed. of the Welawe st.wam, and in two days returned with • 
a catseye, for which they were offered RJ,ooo in Bahltlgoda. The roads 
opened about thirty years ago in Bambarabotuwa and Boltumhe, are in many 
places a~most obliterated. They were traced by Government, and sections 
were made of them, · and they were formed into very superior bridle· 
paths br the pl~nters. Such portiomJ of them as are used by the villagers 
are still almost fit for cart traffic; in some places they have been blocked 
up for chena cultivation, and the approaches to the chenas cut thTOttih, so 
that the trace is difficult to find. ·The Road Committees seern to tgnore 
the line altogether, although few parts oi the island are in such great need 
of being opened up by roads. 

If there were any well-defined law on the subject of gem-digging, it is 
more than· probable that capital would he forthcoming 1or the due pro· 
secution of the search for precious stones, and that an important business 
would spring up, and bring wealth and civilization into what is now the 
wildest and most savage part of Ceylon. But in the present uncertainty as 
to the claims of the Government, and the apparent absence of all law on 
the subject, no ene who has anything to lose can engage in such a speciation. · 
The consequence is that the persons now occupied in gem-digging are more 
like banditti than laborers, and lead a very lawlen and reckless sort of 
existence. There certainly can be no reason for leaving the precious stones· 
hidd1:t1 in the bowels of the earth where they have been for countless ages, 
but the present state of all matters connected therewith cannot be considered 
creditab\e to a community under European control. 

lt is, n,ot in this way that the Europeans at the head of affairs in Borneo 
manage the. gold washing, at Sambos, Pontianak and Banjirmassing; and•. 
unless ,the Bamb\lorabotuwa gem-diggers are looked after. we may look out 
for somethivg startling one of these fine morninrs. 



[In a private note to a friend, the writer adds :-"We had to elear our 
way along our old bridle-path from Boltumbe and in doing this cr.me on several 
snakes. I send you one whole, which the natives, as usual, say is deadly; • 
it certainly looks a dangerous beast to me, and the head of a big reptile 
that could not be got into the bottle. t The snake the head belonfed to 
was basking in the sunshine on a rock in the middle of the path. have 
made drawings of the gem diggers, huts, and of the hills where hundreds of gem 
digrers are now in active operation. Could you put me in the way of sending them 
to one ·of the illustrated papers? I think ,they are the kind of things that such 
papers would reproduce. I send with this a short account of what I saw and 
heard during my trip. We did not find any people at work em our land, 
but we put up in. a very good hut they had built, and saw plenty more huts 
and no end ef gem-pits." We shall be glad to forward the sketches and the 
above description to the editor of the Graphic, who, we doubt not, will be very 
ready· to make use of them.-Eo.) 

--------'-
~ SPECIME~S OF GOLD-BEARING QUARTZ FROM VICTORIA AND 

THE GOLD PROSPECTS IN CEYLON. 
Apart from the fact that prospecting for gold is going on in our island 

. the Ceylon Commissioner to the Melbourne Exhibition would have considered 
it part of his duty to have obtained for the colony he represented representative 
specimens of gold-bearin~ quartz and pyrites. As mere geological and mineral· 
ogical illustrations, as indtcations of the prevailing characters and constituents 
of gold-bearing strata, the collection would be interesting to scientific men. But 
the J>OSSibility of a paying gold-field occurring in Ceylon adds a fresh interest 
to the contenta of the little box, which the Commissioner owed to the courtesy 
o( Mr. "Barnard, F. G. 8., Registrar of the Ballarat School of Mines, a most 
nluable institution, where, for very moderate fees, pupils, including working 
mi11ers, are taught the whole circle of the sciences, ranging from Mathemiltics, 
Drawipg and Surveying, Geology and Botany, Magnetism and Telegraphy (female 
pupils taught) down to Cb.emistry, Ji:ngine-driving, and under-ground mining. As 
the latter pursuit involves coostant liability to accidCllt, the pupils who are 
qualifying themselves for taking churge of shafts and mines receive a thorough 
and practical training, not only in Materia Medica and Physiology, .but in the 
treatment of wounds and fractures. We are not likely t!) forget our night visit 
to the School at Ballarat, when the enthusiastic surgical lecturer, Dr. Ussher, 
impri.s<lned us in his class·room until we had seen a tall, strong young fellow 
bound and bandag;ed and pinioned, so that he resembled a mummy I No language 
of ours can be too strong to express the sense we feel of the advantages enjoyed 
by the youth of Victoria, in being able, after common school age ( 1 5) to 
receive at slitht expense a ve:ry high scientific and practical trainin& at either 
the Mining School at Ballarat or the sister instit11tion at Sand hurst. The lif c 
and soul of the latter is Mr. Alex. Bayne, to whom, as to Mr. ~rnard, and 
abo Mr. Cosmo Newberry of the Melbourne Technolo&ical Museum, the Ceylon 

• This is one of the pit vipers, the kunakatuwa and polon-telissa of the 
Sinhalese, the Hylrstde n~pa, an oily-looking, flat-headed, marbled 5nake, very 
common from the coast up to 6,ooo feet elevation. ltl has been erroneously 
figured in Davy's History of Ceylon as the "karawala," which is ~he 
BflflliJI'Ul Oeylt~"Ninlis, 

t The head indicates its close affinity to Aspidura Copii, so rare In 1864, 
when Gunther's work on the Reptiles of British India was published, that 
only one specimen was known, and this was conjectun!d to be from Ceylon. 
It has since been found in Dikoya, and one specimen exists in the Colombo 
Museum.. The head sent proves that it is an aberrant form or new species of 
Aapidura. Could our fnend try and secure an entire 1pecimen of this 
snak•?-W. F. · 

o,g, ed by Coogle 



. OOJ.D .UD CJ:WS. •• 
Commissioner wu indebted for £Tellt .courtesy and mucll information of a very 
nluable kind. We heard and discussed many theories, as probable solutions 
of the questions we were ever asking. "How came the gold to form in the 
rocks and especially bow came the particles to aggregate!" Our inclination is 
to believ.e that gold, like quartz, was deposited {rom water, but that goes but 
a small way to clear Up' the mystery. ·Before handing over the collection of 
auriferous quartz from the Ballarat Museum to Mr. Bruce, to be by him placed 
at the dispos~l of Government, we sought and obtained permission to place the 
box at the d1sposal of our local geologist and mineralogist, Mr. Alex. Dixon, 
for inspection and report, the report to be published in the OOserveh We at 
the same time sent Mr. Dixon our private collection of specimens of rocks, 
metals and roasted and crushed pyrites. On the latter Mr. Dixon will have 
something to say in due time. His report on the collection intended for Government, 
and which collection we think it probable Government will place in the 
Economic Museum, we now append :-

NOTES ON AUlllPEilOUS QUARTZ SPEClliENS FROM BALI.ARAT. 

This is a representative collection of quartz, more or less auriferous; presented 
by the Ballarat School of Mines to the representative of the Ceylon Court. 
These specimens show the mode of occurrence of gold and its associated minerals 
from the district around Ballarat. They are well worthy the attention of all 
interested in gold in Ceylon. Ballarat is situated in the colony. of Victoria, 
one of the richest gold·produciog districts of Australia. The geological formation 
is chiefly metamorphic schist or slates of silurian age. 

Our Ceylon rocks are metamorphic, in sc,·eral parts .chistose and no doubt 
of Pabeozoic age. 

In Victoria gold was first obtained from alluvium and then followed its 
extraction from the quartz rock. From this colony from '"SI·6S, no less than 
J0,422,591, oz. were exported to the value of £121,69Q,363· This passed through 
the Custom house, and it bas been estimated tll'lt nearly 4JOOO,ooo oz. were sent 
away otherwise. 

From 1868·78 the gold extracted from alluvium was over 6 million ounces, 
while that from quartz was over 61 million oz. There has been a steady decrease 
from the alluvial deposits; and from the quartz, the amount has not increased 
since 1877. 

One nugget found at Ballarat weighed 184 lb. and was valued at £8,376 ros. 6d. 
SPEClMJ!:NS. 

No. 1, 2, 3.-This is a milky white quartz veined over with ~is~ckel 
(arseno·pyrites). Free gold is visible as granules- and as plates amon~st m~packel. 
This quartz contains 7 oz. to the ton. The reef is in metamorl;)btc schiSt 200 
feet from the surface . and 1.400 feet above the sea level. Locality, O'!"en's 
river: In No a, the eold is more distinctly visible than in No. 1, and to a 
and 3 it is visible but sparinaly. . . . . 

lMispickel (arsenical·iron·pyri~) is of a tin or silver ~~ate ~lo.ur ao~ludmg 
to steel grey, crystallizing in rhombic prisms. Its com~llaon IS basulph~de and 
arsenide of iron. Generally from 30 to 36 % iron ; 41 to 45 % arsemc .and 
18 to 21 % sulphur.] . . . 

No. 4.-This is a milly white quartz very co~pact and lcs~ vemed ~~t~ 
mispickcl than the preceding. Gold is distinctly yis1ble. The yaeld of th1s as 
1 o~. to the ton and the reef occurs in metamorphic schist. Depth 1,120 feet 
at 293 feet below sea level. Locality, · Stawell. . . . 

No. s.-Dirty white quartz of great specific graVIty, full of Iron pyrttes 
wbich crystallizes io cubic form and faces often ~tria ted and of a ~le _brass · 
yellow celor. Note the difference between this pynte and the former mtsptckel. 
N p gol<.l is visible. It yiel<.ls 15 dwt. to tbe ton taken. from a depth of 300 
feet at an elevaion of 1,6oo feet above sea level. Locahty. Gordon. 
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No. 6.-A quart& of very loose texture, som~what resemblilfg a breccia ol' 
a. reddish colour, due to iron. It is highly ferrugin(llus with most brilliant 
irridescent hues, due to the films of iron oxide. One or two specks of gold 
are visible with a magnifying glass. It has a felspathic external surface. It 
yields ro dwt. to the ton. Depth 250 feet; above sea-level 1,140 ft ; locality, 
Sebastopol, Ballarat. • ' 

No. 7.-A ·dense flaky quartz, somewhat ferruginous 'with a considerable 
quantity of metal, ~iz., argentiferous galena and auriferous pyrites. Note the 
peculiar shade of pyrite differing from the brassy iron one. This specimen was 
taken from a depth of 6o feet at go ft. above sea-level. Locality, St. Arnand; 

[Galena crystAllizes in the cubic form with a perfect cleavage. Its color 
is a lead grey with metallic lustre. Composition is sulphide of lead and a little 
sulphide of sih•er. If the silver is in sufficient quantity to be worth extracting 
it is termed argentif erous.] 

No. 8.-A dirty white quartz, compact in texture, full of cavities with 
crystalline quartz. A little mispickel occurs. No gold is visible to the naked 
eye but slight specks show with the aid of a magnifying glass. Yield 6 oz. to 
the ton. Depth 240ft. ; above sea-ltvel 1080; locality, Ballarat. 

No. g.-A whitish-looking quartz, somewhat glassy, with auriferous pyrites, 
a few specks of mispickel occur. Gold is not visible. Yield 18 dwt. to the 
ton and was taken from a depth of 1,2oo feet at . 300 ft. above sea-level. 
l.ocality, Clufles. · 

No. 10.-A white quartz stained reddish by iron. A little chlorite is pre­
sent. It has a curious ma.mmilated quartz surface on one side with an iron 
casing below. There is a peculiar tinge of iron which is very common in Ceylon 
quartz. Gold is distinctly visible. Depth 6o ft. at 2,o8o above sea-level. Local­
ity, Daylesford. 

No. u.-Quartz of a milky white character with. a slate-wall. Gold is 
distinctly visible on this slaty-wall along with a little auriferous pyrite. Depth 
6oo ft. at 1,200 ft. above sea-level. Locality, Blackwood. . · 

· No. 12.-Dirty white quartz with a beautiful mass of rock crystal, the 
crystals being a double hexagonal pyramid. A little arseno-pyrite is present but 

' gold is not distinctly visible. Depth 300 feet at 1,150 above sea-level. Local· 
ity, Ballarat. 

Nos. 13 and 14.-Beautiful, white, milky quartz with auriferous pyrites,. 
blende and galena. Free gold is very distinctly visible in both specimens along 
with the blende. (14 is a very rich specimen.) Depth 450 feet at 400 above 
sea-level. Locality, Maldon. 

[Blende or black jack crystallizes mostly in dodecahedrons ; · it is usually 
blaek or brown. Composition is sulphide of zinc.] 

No. tS.-A whitish quartz much stained with iron, causing it to look 
reddish. Gold is distinct visible on the iron ore studded a.ll over its weathered 
face. Depth 8o feet at 1,400 above sea Ievel.-Locality, Bidlarat. 

No. 16.-A bluish glassy quartz ; very cavernous. Gold is distinctly visible 
in the caverns and on other parts. Depth 900 feet at 6o . below sea-level. 
Locality, Stawcll. ·. 

Chief points noticeable in collection :-
1. The great density of the quartz. 
2. The compactness of the quartz except in 6 and 7 which show that com­

pactness is not a necessary characteristic. 
3• The general association with other metals. 
4- The colour of quartz is nil in determining iOld. If need not look 

warm, as ha.s often been stated, for 11, 12 and 13, as far as general appearance 
goes are cold and decidedly hungry, destitute of caverns and destitute of other 
minerals. White. is the prev!llent color iq this coll~;:ction, stained variously with 
iron. 
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5· The quartt: bein1 in cryStalline condition is not a £ign C1f its containing 
no gold. See No. 12. 

6. The visibility o£ gold is worth nil for Nos. 1, 5 and 8, are rich in 
gold. It has recently been stated that assayers are of no use. \Ve are told 
we must be able to see and judge by the eye as to whether a quartz reef wit! 
pay and that it is a poor tale to have it tested. However such statements are 
not worth much. If we see the gold and know that it extends in the quartz, 
we then know without usay that it will pay and its extraction may be at .once 
begun with. 

Assaying of fair samples is very necessary. There is not sufficient sight­
evidence in many varieties of quartz to warrant gold being there in paying 
quantity. Even the rough amalgamation process, so commonly used by the miner 
is unreliable where the gold occurs with pyrites. Nor can the amalgamation 
process lie successfully used for its extraction in such cases, e.g., three samples 
of auriferous pyrites were operated upon not lang ago. 

(a) From Siberia which contained 100 grams to the ton. 
(6) " Venezuela ,. 300 , • 
(c) " California , 150 

The first yielded all its gold by amalgamation. The two others, both in the 
raw state and after roasting, yielded only in:;ignificant quantities. From further 
experiment, it was inferred that the presence of antimony and arsenic prevent 
amalgamation. · · 

The tailings of old mines are now being re-worked by the " Chlorine pro­
cess" or by the still better method devised by Mr. W. A. Dixon. See " Direc­
tiQns for extracting gold, silver, and othe~ metals from pyrites." Prouedings oj 
the Royal Sociel)', vol. 20. 

Ceylon ·quartz is rather too glossy in appearance and from many localities is 
destitute of metal of any kind, or having caverns either empty or filled with earthy 
matter. The pyrites are of too brassy a nature. However, we have quartz partak­
ing of the character of Nos. 6 and 16 in Hewaheta and R:1mboda. A s01ue- · 
what similar quartz to 10 and 15 occurs in Balangoda and the district around. 

In the Nawalapitiya district, Wt: have a quartz partaking of the nature of 
11, 12, 13, but no metal is visible. The mineral galena, mispickel ami blende 
have not been recorded up to the present time as occurring in this island. 

. Mr. Dixon, we know, has judged rightly in lit'lting that the mere colour of 
quartz is no certain criterion of its value. We took with us to Melbourne a 
specimen of gold-bearing quartz from the A.lpha Mine in Southern India, and, 
judging by what we had seen in Devalah, we expected to find the specimens 
of Australian gold-bearing quartz sent to the Melbourne Exhibition full of 
pyrites and rusty coloured. Some such quartz we did find exhibited, but the 
leading specimens (some of them immense blacks) were pur.e white, shading away 
to grey). A ?erson acquainted with only the surface quartz of Devalah would 
certainly never have suspected the existeQ.ce of gold in pure white and occa­
sionally crystalline quartz. The uneducated eye, therefore, is here at fault, but 
the merest tyro soon learns t!J,e value of "Black Jack,'' or blende as au indic­
ation of the presence of gold, equally with mundic (iron or arsenical pyrites) 
and galena. Blende, Mr. Dixon explains, is a sulphide of zinc, while galena 
is composed mainly of sulphide of lead; sometimes rich in sulphide of silver. 
We suspect that neithel' "black Jack" nor galena. exist in Ceylon, any more 
than the special "Lower Silurian " slate foriUations so strongly insisted on in 
Victoria. But "mispickel," which Mr. Dixon describes as arsenical iron pyrites, 
ought surely to exist. The first great revolution in the search for gold was 
the discovery that hundreds and even thousands of feet below the alluvials of 
Mount Alexander, Bendigo, Ballarat, Arrarat, and other once rich but entirely 
or partially exhausted golJ fields, and underlying enormous masses of the basaltic 
rock known locally as "blue stone," vast stores of the precious metal lay 
hidden. It is found either in litu in the old quartz and slate fa,rmations, or 
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washed into the channels of ancient rivers, ·sent underground, "where Alph, the 
sacred river, ran," by volcanic convulsions. Gold bas been certainly found down 
to 2,000 'feet, and, ns a shaft at Stawell has penetrated to 3,000 feet and will 
probably go deeper, it is impo;;sible yet to fix the lowe~;_t limit of underground 
finds. What with powerful rock borers and especially by means ·of the wo11der· 
ful diamond drills capable of piercing at all angles, while cores are taken up 
and examined at every few feet of ·progress, shaft-sinking. and gold mining 
generally is fast passing from a precarious lottery to a steadily profitable pursuit. 
The value and probable effect' of the diamond drills cannot possibly be exag· 
gerated. The next great revolution was the discovery that pyrites, which had 
been rejected as worthless, could, to a large extent, be utilized with great profit. 
Accordingly every important gold mine bas now appliances for roasting and 
crushing pyrites. Through the courtesy of Mr; Thompson, the able manager 
of the Walhalla mine in Gippsland, probably the richest gold mine in the 
world, we were able to bring, amongst other specimens, a sample of pounded 
pyrites ready for _the amalgamating process. On this Mr. Dixon will, doubtless, 
have ¥~mething to s:1y. The difficulty of dealing with pyrites _is the large quant· 
ity of deadly fumes of arsenic evolved in the process of roasting. Tall chimneys, 
to carry tho;e fumes for dispersal in the higher atmosphere, must Le erected 
under heavy penalties, and the effect of the fumes on vegetation were very 
apparent on the side of a steep mountain, close to which ro;e the chimney of 
the great mine at Walhalla. Trees and grasses, within the ·influence of the 
fumes from the Rue, were withered or dead. The Walhalla Valley, rich not 
in alluvial gold but in gold-bearing rocks, differs essentially from the valley; 
between or at the foot of low, rounded, water-worn hills at C:1stlemaine, Sand­
burst, Ballarat and other places, wh~re scores of miles of alluvial soil bne 
been torn and turned over after ·a fashion which excites the astonishment of 
th.: traveller. We' could not help asking if any approxim:1te estim1te harJ ever 
been attempted of the numb!r of cnbic feet of earthwork i~volved in all the 
digging and re-digging by Europ!ans, and the re-re-digging by Chin~se over the 
gold fields of Victoria. Oo1r friends only looked aghast nt the idea of so utterly 
hopeless an attempt. Our own belief is that a girdle of railway round the glob<' 
would not be more than the equivalent. Next to the skeletons of a burnt 
forest in Australia, the most awfully desolate of scenes, is made up of the 
grave-like mounds scattered as thickly as le:lves of Vallombrosa O\"er a deserted 
gold-field. As the mountains stood round about JeruS!llem, so do they stand 
round the gold valley of Walhalla-real mountains and not water-worn hills 
such as are seen near the alluvial gold fields which first made Victoria famou;;. 
From first to last 50 millions of ounces of gold have been taken out of the 
soil, worth 200 millions sterling. No wonder if at Ballarat ud Sandhurst 
great towns arose, and a vast city on the shores of Hobson's B.1y, with the 
rapidity which is more a characteristic of dream a.nd romance than of real life. 
Mr. Dixon notices that one nugget was found at Ballarat, which weighed 184 ·· 
lb., and for which over £8,oo5 were paid. We do not know if he refers to 
"the Welcome Stranger," found (at Dunolly, however) by two Cornish miners, 
just when one of them had been refused credit for a bag of flour and feared 
starvation for his family. The scene was · soon changed, as will be seen by 
the following details taken from Sutherland's "Tales of the Gold Fields " :-

" Deeson plied his pick in some hard bricklike clay around the roots of an 
old tree, breaking up fresh earth and tearing away the grass from the surface 
of the ground. He aimed a blow at a clear space between two branches of 
ihe root ; and the pick, instead of s:nking into the ground, rebounded, as if · 
tt had struck upon quartz or granite. 'Confound it I' he exclaimed 'I've 
broken my pick. I wish I had broken it, if it had only been over some nugget.' 
A minute afterwards he called out to 0ates, and told him to ' come and see 
what this was.' It was a 'mass of gold cropping several inches out of the 
ground like a boulder on a hill. As each successive portion of the nugget was 

Dig•t•zed by Google 



GOLD AlG &1DJ18, · 

disclosed to ··view, the men were lost in amazement at its enormous size. h 
wu over a foot in length, and neatly the sam~ in breadth. Tbe weight was so 
great that it was difficult for the two m~n to move it. Howe,er, by dint of 
great exertion, they succeeded in carrying it d()W'n the hill to Deeson's cottage, 
wliere they commenced t~ inspect their wonderful treasure. It was so oompletely 
covered with black earth, and so tl\rnisbed in colour, that an inexperienced person 
might have suppJsed it to be merely 'a m.lss of auriferous earth or sto!Je. But 
its weight at once dispelled all doubt on that point, for it was more than 
twice as heavy a~ a piece of iron of the same size, 

"Great was the rejoicing among Deeson's family. The wife piled up a huge 
fire, and D~eson placed the nugget on the top, while the rest of the family 
stood around watching the operation of reducing the mass to the semblance of 
gold. All through the Friday night Deeson sa~ up before the fire, burning the 
quartz which adhered to the nugget, and picking off all the dirt and d~bris. 
This was so rich that, on being washed in the puddling machine, it yielded ten 
pounds' weight of gold. Meanwhile 0.1tes had proeured a dray to convey the 
nugget to town, and on the Saturday morning the two men set off for Dunolly. 
It was a ten-mile walk; but many of the neighbJur;, having heard the news 
followed the dray into the township. * • • 

"They stopped the dray at the door of the London Chartered Bank, while 
the crowd grew larater and .larger. 

" Deeson now stepped into the Bank, and, having requested see the manager, 
be proceeded to open negotiations with him by asking, • How much d.1 you think 
you would give for a lump of gold ~ big M your head? • Th~ manager, 
thinking the digger was drunk, ordered him away, and requested his clerk to 
s~e him to the do.Jr. But catching sight of the crowci outside, h~ stepped out 
and looked into tbe cut. The tone of the negotiation was altered at once, 
and the two digg~rs were politely requested to enter. 

• • When the nugget had been deposited on the floor of the banker's room, it 
was weighed, and the amount of pure gold was ascertained tu b! 2,26!!. ounces, 
or nearly two hundredweights. Thu~, being nearly 100 ounce> h~avier than the 
Welcom~ nugget of Ballarat, ir was prob.1bly the largest piece of native gold 

. ever found. Variou; acc~>unts have b~an given of a still larg~r nugget having 
beP.n di5covered in Brazil over a hundred yean ago. But this story rests on no 
good foundation, and even if it is based on fact, it bas evidently been exaggerated. 
All the best authorities on the subject, therefore, set down the Welcome Stranger 
as the largest mass of gold ever d1scovered." · 
· We doubt if any such mass of gold exist~ in the soil of Ceylon, if indeed 
"payable quartz" for stamping exists. No better aids to the solution of this 
question can possibly exist than the specim!ns from B1llarat with Mr. Dixon's 
notes on theu1. 

We have, on this occasion, merely glanced at a few salient points on the 
characteristic; and history of a substance and a {>Ursuit, round which clwter more 
of rom:mc~ and vicissitude than is connected wtth any other material substance 
or hum:~.n enterprize. The subject is practically inexhaustible, and we hope· to 
return to it in future issues. 

Since writing so far we hwe seen a letter addressed to the .J.ustralaria" 
on "GJLD AND WHERE TO FIND IT," by Mr. C. F. Nicholl;, &n educated 
and observant writer, who has been a practical gold miner. It commences thus:-

"Fascinating as all inquirie> are into the origin of things, none ·are more so 
th:tn the inve;tigation of the origin of metals, more especially that of gold. 
Writing ·from memory, a11d therefore not giving quotations, I may say that there 
i.; goJd authority for affirming that gold is as widely disseminated over the world 
as any other metal, if not more so. I have se!n as fine aud rich quartz speci· 
men; from Wales as any in Victoria. Gold has been found in the Wicklow 
mJuntain>, Ireland, on the Duke of Suthedand's e>tate in Scotland; and Hun· .. 
gary; Austria, Sp.1in, Russia, Mexico, California, aad several other countries, not 
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tq speak of Africa, han or have had their gold-fields. Silver can be extractecl 
from the ocean, and gt;»ld h11a been found in the root& of the violet and the vine, 
and aometime$ traces have been found of it under such conditiOII$ as lead to the 
conclusion that it must have been in the form or condition of vapour." 

When attention was drawn to gold about a quarter of a century ago by the 
operations of Australian diggen in the $aDds of the Mahaoya, at N uwara 
Eliya and el&ewhere, we republished a pbamplet by Professor Hopkins of Cam· 
bridge, in which the theory was propounded, not that gold was found in the 
roots of trees, but that the precious metals aggregated round the roots of trees 
and finally took the place of the roots, as particles of ordinary mineral matter 
replace wood in the so-called "petrifaction" process. This aggregation and 
replacement must . be regarded a.a processes subsequent to the deposition of both 
quartz and gold from water . (should that theory be tenable,) and sub· 
sequently al$0, perhaps, to the tearing, disintegrating and finally aggregative 
effects of floods. But we are now dealing with phenomena of comparatively 
modern dates in geological history and action. The mention by Mr. Nicholls 
of gold in a state of vapour reminds us of the theory of what we may call 
original deposition on our globe, and which recommends itself to our reception. 
We are justified by analogy in supposing that this planet wa.a once what the 
sun seems to be now, a mass of gases gradually cooling and solidifyint· The 
gases, in the .case of our earth as of the sun, included those of the eaviest 
metals, gold amongst them. As the cooling and solidifying processes went on, 
it is to be presuQled that the various metals agglomerated and settled in masses 
or strata, according to certain laws of _affinity, attraction, magnetism, heat and 
pressure. The question then arises how much of the gold on the surface of our 
globe is in siiJ~, as deposited during the cooling process, perhaps millions of 
ages back in time; or whether the whole of it has not been displaced by forces 
of fire and water : volcanic action and furious water floods; agam to forn1 and 
aggregate under the· influence of magnetic and metamorphic agencies 1 The en­
quiry is not only curious in itself and in purely scientific point of view. Tl:ere 
is a practical aspect of the question: that of the artificial production of gold. 
The transmutation theories of the dark agee were deservedly laughed at, because 
they were -not founded on a knowledge of the true laws of matter and the right 
application of those laws. But, looking at the ·advances made in the manufact· 
ure of rubies and even the diamond, he would be a bold man who ventured 
to assert that science may not yet discover an effectual and cheap mode of 
compelling the earth to release her stores of diffused gold, as well as inducing 
the sea to give up her wealth of silver. At present the problem is how to dis­
cover aggrea;ations of gold in othei minerals or rocks, in such quantities and 
conditions a.a to yield appreciable returns for the labour and cost of mining, 
crushing, amalgamating, etc. Mr. Nicholls points out that but a small propor­
tion of practical miners are able to give much help in solving the problems at 
issue. Mr. Nicholls seems justified in his blame of the Victorian Government for 

· undervaluing their own great staple. He writes :- . 
" A reference to the Intercolonial Exhibition essay on mining and mineral 

statistics, 1866 and 1867, is worth any one's reading, who is interested in the 
subject, as it brings all the known information up to date under review, and 
suggest& one great defect of the late Exhibition which, so far as it was ·possible 
in ..an essentially gold-mining country, kept ~at industry in the baclt2round, and 
did in no way hefp to add to the mining and mineral statistics of 18116-67. The 
mighty intellects occupied in turning us into a nation of farmers without capital 
and manufactures without coal r.ould afford to despise an industry that bad made 
Victoria what it is, and employed and sustained. directly and mdirectly, 60,000 
or 70,000 families, producing four millions' worth of raw material, of which three 
millions were distributed in wages and payment for tools and machinery, and the 
balance in dividends. The essay referred to will show that there are many modes 
of the occurrence of rold that were not renerally accepted, and, when we remem· 



-ber that geolOJists clifl'er peatly on many points-take, for iastance the doubts 
abo11t granite; 1s it a primary rock or not ! is it the production of water or fire I 
take basalt, agreeing that it is volcanic, was it mud, lftld did it crystalliu, or 
was it molten lava !-who knows ! Evan Hopkins say1, mud, recogni.ed author· 
ities say molten lava. It does not matter much, 1.1 either way it Bowed out of 
the bowels of the earth and spread onr plain awl valley, tbollii.Ads, probably 
millions of years ago, filling in the ancient creeks and rinrs, covering table-land 
and mountain, and concealing from us of today the leads, and gutten, aqd goldea 
lodes of not only a time before history began, but probably before man was. The 
immensity of time is one of the puzzles, the slowness of the processes, the diiliculty 
of comprehension. Sir J· Lubbock tells us geologists must recast their theories, 
and base them on a sohd world, and the latest theocy of volcanic hills is that 
the bed rock is not thrust up, makine a hill, but that the ashes and lava from 
the rent in the earth's surface are gradually piled up and rounded as we see hen 
in many cues. But, as in most other things, nature does not work in one way 
only, and whilst in Mount Greenock we have a hill, of that character referred to, 
so in Wombat-hill, Daylesford we probably have an instance of where the bed 
rock was raised, and · the column of lava burst. through the golden lead, and 
puzzled the miners for many a long day before they pieked ap the continuation 
on the opposite side of the solid pipe or column of bualt that had been· the ont 
flow of molten lava of overwhelming mud. Spring·hill, CreswU:, may be another 
instance of the thrusting up of the bed rock, whilst Moorookyle and others on 
Smeaton Plains may have the deep leads underneath them undisturbed. These 
facts or supposed facts lead to ths inference that when we find quaru pebbles on 
or near these basaltic bills, as at Moa11t HoUowback, in the Dowhng Forest 
estate, the volcanic forces have burst through quartz drifts and dlrown thOle peb· 
bles out with the ashes, leading ro the inference of the existenee of probably 
auriferous leads in ihe immediate neighbourhood, and where we do not find these 
rounded quartz or any otber, to the e:~~istence of deep ground under the laills.'' 

The notice of volcanic forces bursting through quartz drifts and tbrowine 
pebbles out with volcanic ashes, reminds us of what we observed, during a jour­
ney with a rentleman who owns large possessions on the banks of the Goulbum 
river (a great wheat region) beyond Echuca, a Victorian border town on the great 
river Murray. After driving over what appeared to be almost interminable park­
like plains, on which timber enough was scattered to give pleasant shelter, we 
came at last to a rising ground, the manifeSt result of ancient volcanic action. 
After admiring the extensive view, which included a lake of waters collected in 
a vulcanic depression, our attention was arrested by the curious mixture of bri2ht 
fragments of quartz with the dark lavas. We said to our friend, who was talk­
ine of building a house on the eminence: "We are probably standine oyer 
a formation of quartz rich in gold." "Oh! for goodness' sake," exclaimed 
the fortune possessor of 38,000 acres of fiue, freehold property, "don't say a 
word about gold, or shoals of people will come in and tear my beautiful 
place into holes and heaps I" Our friend felt he bad enough and he did not 
quite see with ·us that it was his duty to the colony to give it the benefit 
of such wealth as might be hidden in his soil. Those who know what the 
presence of miners on land involves, will not wonder at the objection of the rentle­
man in question. Mr. Nicholls takes the position that although, quartz is always 
associated with gold, there are many quartz reefs barren of gold. He writes :-

"We have more barren quartz reefs than auriferous reefs, and as far as we 
know more quartz reefs that pay handsomely at shallow depths than at great 
depths. At present it seems as if about a thousand feet from l;f&SS is our limit 
to in most instances payable stone, and yet there is no suffictent reason given 
to prove that depth bas anythin~ to do with the presence of gold in paying 
quantities or not, and if quartz 1s the matrix of gold, why should it not con­
tinue if our quartz reefs do, as is well-known that they do in several districts, 
to unknown depths t Gold bas been found in e;ranite, in diorite, sandstone, in 
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-slate, and in basalt. May it not be true that- our silurian rocks are impregna\ed 
with gold more or less, and that though under special circumstances thqe is 
an accumulation of the•metal in occasional quartz reef• and dykes (as at Woc;xl's 
Point), the denudation of immense areas of bed rock for countless ages may 
have had much to. do with the formation of our alluvial leads, helped by the 
breaking down of rich quartz reefs but not· entirely dependent upon them. The 
processes of nature are not only v·arieJ but repeated over . an extension of 
time we cannot realize-, and under the 5ame as well as d1ffercnt conditions; 
hence the many puzzling facts that no one theory accounts for. I have seen 
nuggests taken from the Hard·hills, Buninyong, without a particle of quartz, look­
jng as if they had been poured out of a ladl.e in a molten state on to the bed 
rock. The last gold I obtained was. a working miner at the- head of Cobbler's 
Gully, Cresick, consisted of a run of coarse £Old and nuggets, looking as if they 
had undergone enorous pressure and grinrling force, found on the sboulder of the 
bed rock, and a few feet deeper, packed against a quartz. reef that we could 
see no gold in, was 8ft. of washdirt containing nothing but .fine gold, as if it 
had dropped out of a quartz reef a few· days before .we discovered it• ~he 
coarse gold came from a yellow bed rock, the other rested on a white pipe­
clay gutter, and crossing this gutter were several bands of hard greasy pipe· 
clay of an inch or two in width carrying a good deal of gold. Here were 
three distinct deposits of gold all within a few feet of each other. Is there 
any theory . that accounts for the facts t I have taken out of the bed 
of the saltwater river at Gisborne and other places large· fiat pebbles that 
have in a single pebble contained a perfect miniature system of the five -clunes 
quartz: reefs, 'and other pebbles showing in miniature quartz reefs of manY 
different kinds. What are we to understand by this ! Some of my !cientifiC 
friends may explain it. I can only record the facts. At Creswick and Ararat 
with all the enormous amount of-alluvial gold taken out I hardly know of a quartz 
reef that is paying expenses. As Artemus Ward might say, • Why is this th'us?' 

"What we do know amounts to t_his. So far -as quartz reefs are concerned 
they may last to any depth and they may run out at any depth, both quartz 
and ~old, or the quartz may continue and the gold give out, but when the 
quartz runs out the ~old never continues. Some quartz reefs run with the strata 
and some across the combs of the bed rock. Some thin out at all sorts of 
depths, and some make again and some do not. Some continue well defined 
to great depths, but the gold runs out. They all vary in yield, but some con­
tinue to pay and some do not. In the upper silurian bed rocks we have, as 
a rule; small but rich reefs with some notable exceptions, like the long Tunnel 
Ret£, Walhalla; and in the lower silurian, as on 'Ballarat, the main body of 
the stone is poor and the spurs from it are rich, and so on ad infinitum, 
which to some exttnt justifies the practical miner, who says of gold, 'Where 
it is there it is, and you have to work to get it,' but we may do so with 
all the lights of ascertained fact, or go groping about here and anywhere in a 
costly and expensive bewilderment." 

He goes on to say that the unknown may be inferred from · the known; 
that there are belts of ascertained auriferous country and the richest and longest" 
continued lines nm 11orth ami south. Mr. Nicholls states:- · 

"Whether gold travels far or not I think depends upon the forces brought 
to bear JipOn it. If the forces are strong enough to gouge out the bed rock 
the fine gold will travel with the clay and debt-is as lo11g as that force COD• 

tinues. I have seem a flood at Cluncs that carried a twenty pound lump of 
basalt .rock half a mile, and that washed away a heap of puddled washdirt, 
but did not carry the gold fifty yards. As to alluvial deposits, I have found 
pa;va.ble gold in the grass and black soil, ami no payable quartz reef in the 
neighbourhood; I have seen gold in the black clay in Melbourne on the top of 
the basalt, but what we know is that the east and west runs of gold pay out ; 
that the north and south runs of gold continue apparently so long as they_ twist 
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aqd.turn within theJ!!!~U of one ot more belt$ of avriferoU$· Co\Uitl)', u the GoJ,d.en 
Point lead d.id and as the Cr~swick, Kingston, and Smeaton leads ;ue now 'doing." 

· Whereve.~: gold is found, ·the lines north .and south Q{ it shoul,d be follo~. 
The concJuSion is startling, and will, we suppose, be disputed. It runs thus :-

" In conclusion, permtt me to say that all reports bMed upqp, the field of 
gold per ton are · i!lqsive unless the cost of obtaining the go,ld is sfated • .. Returns . 
from Anderson's Cre,ek, Diamond Creek, Gipps Land, · and Rl!edy Creek :would; 
surpass anything from the neighbouring colonies if cotupi.led in the same way, 
but· 'distance lends enchantment to the· :view.' There' is one test that may 
fairly be applied as between Victoria and any otl11ir colon~. Ltt the. investor .as­
certain bow many dividend-paying companies there are m Tasmania and New 
South Wales, or (whi).t is the same thing) the percentage ,of p.rofit on the total. 
investment in each colony, and I do not hesitate to say that whilst in Vietori~ 
we can show a profit of sixty per cent. upon our total expenditure for 1881; 
that the. neighbourip,g colonie!i cannot show illly profit whatevet on ihe total 
expenditure for the p~t year~" . . 

Our own opinion is that, in the other Australian colonies as ·weU as the g9lde!!< . 
colony, par excelkme,. Victoria, the use of .. the diamond drills will develope:' 
mineral wealth rich hl;yQ.Ild experience or even imaginj1otion. · . 

As regards Ceylon, the question is: have leads of auriferous quartz ye~ 
been discovered, rich enough to }ustify . the introduction and use 'of machinery,, 
for sinkin,i shafts, including not only ordinary borers, but that true " divinin,g · 
rod," the diamon9 drill? The presence of one in Ceylon might giv~ the country 
Artesian wells; where Wllter is wanted, even if pa,Yable gold reefs failed to 
be discovered, · 

'.' .GoLD. I~ CEXLON."-We are ind~bted to a correspondent signing~ 
"Grani~" for t~ fo\lowing :-" A q.uick .aQd inexpensive. method of te~t~g · 
quartz; is DJuch needej} at the present tim~. Here is· one: t~e . a .candle .and . 
a blowei~ . and apply the flame to t'!le face of a promi~g lump of 'illartz. 
concen.trating the heat on one particj\lar spot fqr three miii.utes more or less. 
If there is gold, it will very shoJ:tly !>!:come. coated with .. the. ·precious me~. 
'Contrary, I)O.' This test 1 have seen a)!pli,e;d' to good speci,roen~ . of silver ore, 
with. the res~lt, as maY. pe supp~ed,. of · corqpletely pll;ltinj( th~ heat~. ~ur.fji.ce. 
Havmg fanc1ed that the ardour '9£ tl\e gp!dcseeker.; was abatmf{',s6me.wll!Jt, I 
have sent this note, and am in hopes it may give a fr)lip to their' Hagging z~a'l." 

QUEENSLAND PEARL Fllj.JiERI»S • .,..,From. a report recently issued on the 
pearl fisheries of Q¥eeASl1111d ·by Lieutenant de Hoglltoe, : of , . 11er· Majesty's 
ship " Beagle " we learn that u finm1 are engaged ia the trade in Torres 
Straits, of whom teq have their headquarters at Sy411#y..; .,.olllploying, nearly 
100 \xlats in the w6rk. l'be amount: of pearl .,shell ex,PQI'ted in 1878 was 449l 
tc<nas, valued at. from £6o,ooo·· tQ Ji'JO>OOO· . Tlu11 J)llice of the sl!.eY .8uctua.tes a 
good deal, ranging between £no tO· 2So. per 1011. · Tbe. divers priueip&Uly 
consist of Kauakas, Maorie!l : 1md Malays, .Qlll,].y some 20 white men being 
engaged in the opeflltlioJI,S,_!'ith a few Australiii:Iiolacks1 Gf!o~l',lly~~· the 
divers make an excel\ellt '{Ung,pf it, their earni'pgs seldo'm being:fess than £2CXJ 
a ytat, while in ·vet ~· years, such as 1Sfo.1• they ha. v~. ~: ~ppw,:~ IP: make 
£340 each. Althou . ~I!J'e are a good nu~'tl~ir .of sharks m th~s~ seas, the loss 
o{ life on the part. o . the. pearl . ~shers is very: suiall, averaging about two per 
annum ; arid if is a curious 'fact tMt tlle ~Ha.tlts a!n\O!it ·al'way5. beat a retri!at M 
soon as the fishing operations l:tJrtunc'nce.~Lonilon T;mrs.·: · · · · : · 

'GoLn; GEMMING AND' PLi7MBAGo 'tN · 'rHE ·WEST&llM PllovtNc~r.·;-The · 
discovery of precipu~ stones in new di:stricts,;has led •to increased activity in 
their · search, and as aft'brdetl.' emt>lbymell(, afld a pretarioos ·means of ·living 
to : h Jarjf~ ' number · of natives bti\fl ih tile · fbtnapura · and Kalutara:· ·Districts; i 
Til~ law re$anling the rightS of'' tfle · CrOWl! -and the . proper means to .be' 
adopted ~o stoJil . gelnming on.' C(own lanlls Ita's £01' a long time 'been iD art 
• '31 I •' ' ' , ' .. 1)). 1 • ,f, • ' f 
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unsettl~d.state. I ·am happy, however, to be ~Lble to $ay'tl&t .at last a partial 
remedy haS been ·discovered by criminal prosecution under the 19th clause of 
the. Ordinance 6 of t846, ·relating to . malicious injuries to property, and the 
wholesale depredations which were 'committed, by persons, not stealthily but in 
gangs of se"Yeral hundreds, ha've now been checked. There is, howevet, no 
dou6t that a 'special Ordinance is necessary, embodying the provisions ot the 
Proclamation by Sir Edward Barnes dated 9th December, 1826. Sir R. M9rgan 
stated in Council in 1872 that this Proclamation bad still the . force of law 
and was a very useful measure, but it has been found impossible to ~ve effect 
to it; and as. I believe that almost the only printed copy extent 1s iri my 
pos~ession, I shall be glad if greater' publicity can be given to it by printing 
It liS an· appendix to this re~rt. (Vide B.) · The discovery of go!<). in the· 
neighbouring . continent of Indta has re-opened . disc11ssion of the question whether 
gold in appreciable· quantities exists in Ceylo11.. · For my own. part, I have · 

.little. doubt that it does so exist in the Sabaragaaiuwa Distrjct pf the Western . · 
Prov¥lce . . In 1~69, when stationed at Ratnapura, I col!ected some gold fro~ 
the ?!ream whtcli ran through the Government· premiSes, and forwarded 1t 
through Sir Charles Layard to Mr. Brough Smyth. That gentleman, whose 
opinion is ~uthoritative, stated that the ~mall pieces of gold were real "nuggets," 
and had not travelled far and that he had no doubt a careful search or pros· . 
pect in the· neigbbourhood would be repaid. When visiting Ratnapura in the 
early part of this year, I procured ·some more gold collected {tom the 51me . 
spot, and $ent it through Mr. W. Ferguson to Mr. M!!.c'donald Cameron, atid 
the report of that gentleman was equally favourably. The attention of Govern. 
ment, I believe, has been already called to the necessity for framing rules to' 
Tegulate and define the rights of private persons to gold fognd on private or 
on Crown lands, and it is not necessary .therefore to say more .on this subject . . 
!he G.ovemment has been successful in a . suit t.aken l;>efore the Privy Council 
tn · appeal from the Suprt!me Court of C~ylon f~r the' recovery bf a valuable 
tract oC land contain~g plumbago at Pelpitigoda in the Kalutara. district, and,· 
u 'before 'stated, ..371 ~cres of this land 'line been 'sold for 35,8$ I ·rupees, an ; 
~¥erage tate of g68 rupees per acre. ·This would seem to shew that die plnmhago · 
u of superior quaHty.-Mr. Saunders• Rtporl fqy .x88o. · ·· · · 

: Cox.D. ON . THE NILGlRis.-Auays of Nilgiri quartz were made by Mr; 
F, Claudet, A,laayer to the Bank oC. England:- . 

The belt' result was ":' d:'. ~· gold.~ . . 
and Ia o &ilnr. ' '...L t 

. Th.e· won' l'elnlt was o 10 ~ld. per ton Y' quar z. 
· · and .1. o · 9 : silver• . .: 

. . The other tbree ass~ were made by ·Messn.]olmwn Matihey & Co., Assayers · 
to tht' Baalk ·of En<land, and H. M. Mint c- ... , . .. · . · · 

. . ozs. · · dwts. 1' ' ·· .. -: ' 

·The best ·result was ... 3 . · '' s ~ld. t · · ~•· : ·· 
· do · ; .. 1 · · 1 f ' ' IO· silver. ·pe· r to~ Of quArtz. 

' The worit rtisult was , .. · o•!i5o · · · · . gold. . · 
do · , .. I o'Ioo silver. · '· · · · 

· . Mr. 'c. Harvey saw some of the quartz from the$e ·hills in Eng\and, and 'said 
that it was some of the best stone he had seen (rom India. I hi/. VII been shewn 
the resulta. of panlling po'llllde4 .qua~z and .. o(. ~and in the rivels, ne~ th~e 
reefs, IUld also in one, cue of. the audace soil, on a very reefy l~kwg btt, 
q>llll&JIOIIS to a reef; and the ruults, judgi!)g ,from what I have seen in other 
places, were .simply :splendid in every . mst~t;e. I have. also been sh~wn sev~ral 
VCJY ,fine. specime11s 9f go¥} that were·takea. fJ"Qm ~se ~tll ~e~fs. ~tth the tm· 
~liD¥~ llatll,al advantage~ t\la~ the~f! are qn . ~hes.e ~tlls, m po!llt of ~b~ate, water, 
position, and local :labor, it is a wonder that the lnveattng pnbhc have not 

' 
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been induced . tp tqfll tlaeiw; ~ti~ .to th~s~ pa~ or t,hat our w~tbr Austra­
lian cousins have not paid us a visit.· When once this new industry is started 
up bere,-and surely some one will · bi enterprizlng enough ·to try it soon, 
ho~t~ever slow they may be in ·getting results in the W·yAaad,-it will give a 
tremendous- impetus to eve!l:f branch of work up here, and it would not be 
1ong before we had the tra1n running up to Coonoor, with ·or without the help 
0 f Governmtnt.---c'or., Ma~Jrtu .Mail. . 

GoLD IN ~YLON.-Interest in our quartz reefs will be revived by inteltigen~e 
reGeived from Eneland. Samples amounting to one-fourth of a ton of quartz 
fro.lij·. Rangboda 'lfstate in the Ramboda district has been found, on analyses 
by 'the Assayer to the Bank of' England, to contain as much as two ounces of 
gold to the ton. A further large sample from the same locality is now on its 
way,)lome, and, if the test· prove equally satisfactory, no tim-e will be lost in 
commencing uiining operations. The enterprise could not be bejpin under better 
auspices, and we have not . the slightest doubt that when capitaliSts realize the 
faCil'ities of ready transport aild "cheap reliable labour as well u of healthy 
climate whic"(l exist in Ceylon, tliat not alone in respect of gold-miQing wiD 
British Capital 01ice again begin freely to seek investment in tlie country. Oar 
new .products-tea, cinchona, cocoa, rubbers, &c.-challenge attention on · all sides. 

MicA.-A German ma.Dufacturer of mica. wares, Herr Raphael of Breslaq, 
now makes mica masks for th!l face, which are quite tra.nspsrent, very lieht, and. 
affected neither by heat nor. by acids. They .Jltford good protection to all workiDtn. 
who are liable t1> be injured by heat, d~t, or nox.io~s vapo)lrs, all workerlio with 
fir11, metal and· glliSS mellers, stone masoii.io, &c. lq all kimli of grindi.llg and 
polishing work, the ftying fragments rebound from the arched mica plates of the 
llUlSk without injuring them. These .plates are fix.cd in ~ metallic frame, which. 
is ·well isolated by means of asbestos, so as not to be attacked by heat or acid. 
These masks a.lloV{ the turning of the eyes in any direction, and, as against mica. 
spectacles, they .afford t4e advantage of protection to t)le whole face. In certain 
cases, the neck ;aad shoulders may also be guarded by a sheet of doth impregnated 
w•th fire-proof material, or by asbestos sheet, atta~hed to. the mask. Tile interval 
between the 1nica and the eyes allows of workJP.en who have poor eyesight wearin& 
spectacles, and Q{ workers ~ith fire or in melting operations wearing cqloured glass 
spectacles under· tbe mask, w1thopt feat of bfeakage of the glass mic;a .being such a 
bad conductor of heat.-Home Paper. . . -

· TEST FOil Go Ln.-In the present great search f'or gold in Ceylon the followiug 
test, taken from the ·Public Opini111, will be ·read with interest:-"- There is a 
simple method for· the detection '()f gold in quartz, pyrites, Ice., which. is not 
generally described in the mineralOgicll.l telGt·boOks. It is an todaptation of tile 
well-known amalgamation process, and sel'ftS to detect very minute traces of gold. 
Place the finely-powdered and roasted mineral in a test tube, add water and a 
single drop of mercury: close the test tube with· the thumb, aud shake thoroughly 
and for some time. Decant the water, add more and decant repeatedly, thus 
washing the drop of mercury until it is perfectly clean. The drop c( mercury 
contains any gold that may have been present. It is therefore placed in a miall 
porcelain capsule and heated until the mercury is wlatilised, and the residue of 
gold is left in the bottom of the capsule. This residue may be tested either by 
dissolving in aqua regia and obtaining the purple of Cassius with protochloride 
of tin, or by taking up with a fragment of moist filter paper, and then fusing 
to a globule on charcoal in the blowpile flame. It is being showu that gold 
is much more universally distributed than was formerly supposed, It has recently 
been found in Fulton and Saratoga counties, New York, where it oocurs in pyrites. 
It has also been discovered in the gravel of Chester Creek, at Lenni, Delaware 
County, Pa. In one of the Virginia gold mines wonderful richness is reported 
16o,ooo dots. worth of pure ~ld having, been take!! from a speck. ol three 
square feet." · · · · 
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INDIAN GOLD MINING AND ITS PROSPECTS.* 

QUARTz OUTCROPS. OF TRAVANCORE. 

First, then, in poiot of ·time, we · h&v.e the report of ·the committee ap­
pointed by .the Indian Government on December r.¢t, Ii3a, to examine the 
gl)ld mines in the Zillah of Malabar. They allude u follows to tAle geological 
features of the cou.ntry :--"Nearly the whole· of the proviaoe 1M Malabar except 
that part immediately along the cqast consists of lofty: mol!ntains covered with 
dense forest or thick jungle. The principal chain more immedia.tely connected 
with the present subject 1S formed of the Koondah and Moor Koorty Hills to 
th.e south-east of Calic.u.t, the Nilgir.is to the east and the Wynaad mountains 
to the north-east. · These send off numei'ous lateral ·ral)gr,:s, ,between which are 
de!!p valleys, in most places. closely · covered with ~rest. The !Dost extensive 
of these -is thal of Nelbimboor, including nearly the whole o( the Ernaad Taluk, 
bou,nded on the east by the Neilgiris, on the .north. by Wi::na.ad, on the north·. 
west by a lateral range running soutli from the Ghauts called the Wawoot hills, 
aad on the soqtb by the Koondah .and Moor Koorty mountains. From these 
o.Q all sides innumerable mountain str~ms descend, and meeting near Nellam· 
boor fqrm the Beypore river of considerable magnitude, which falls into the sea 
about eight niiles to the southward of Calicut. In ·the mountainous districts ·or 
Wynaad, streams in ·the same manner d~cend throogh e~ry valley, a~d tnnite 
into lager rivets which fall il'ltO the Cauvery in the Mysore and Coimbatore­
oountries. The whole 'of the mountains above metioned seem to be of· primitive 
fonnarioa. In the Nellamboor valley, so far as the observation• of : the com­
mittee W1!nt, the prevailing rock is gneiss, -a kind of stratifi~ granite. Above 
this in most places is a species of clay-ironstone, which from its softness 
enabling it · to be cut into the form of brick for ·building. -purposes, received 
from Dr. Buchanan the name of laterite. It is what geologi!lti caU. the over­
lying rock of the whole country, between _the · Ghauts and the sea to tile west­
ward, and many of the smaller hills are farmed ·of it. When first dug it is 
perfeetly sextile, but on exposure to the heat of the sun and to the .weather it 
becomes rJf considerable hardness. So· far as the gald mines are ooncerned-it may 
be considered to be a depo!lit fo:ttned in the lapse of age&, from. the grad.Hal 
disi!1tegratioiJ,s of the immense mountain mass~ in · tke neighbourhood, . in 
•Me& process part of · Jhe precious ore may be anppdsed to have been work!Od 
over along with the earthy particles. Howevet this may be it is •certain that . 
~ci e,d.ses. more: or less abundantlY. in t~ "hole of tilt cou11tr,71 on, the weatern 
-"de of tbe Ghauts · ia eterr slretim wlaich . tNtes- its rise .f IQJI) the Koonuah, . 
:Wtrilgi!'i, .,m, Wy~~aad _,untai.ns. and. in, the ·~a~s- 1of tJie sea:snorc; along the 
wlttll~ oi south· .Jwblabat it ia (hroug)lout' in t4e .f~tJU of ~in!JI-e ,gra.i!ls·" . · 
. ' . Fltrtber: -on i.Jt· the ·same report tia commit.t.ee ill allu~ng_ t~ the ,geological 
£orn1atittn:.Qf .the country in th.e: neigh~urho9d of -Uut BeypP.rj:, r1ver, J}ear Mam, 
bo(Jt, H.)'"-" :t.lul superstre.tiiiJl eonsifl o( sanq and 'm~yel~ ~!Qw, which .. a!e lafg!l 
!llllhllet ·o£·:quartz · and goeils.'' : . . . . .. ·· . 
·; Mr. Blrougb .Smy.th! i":l 'his l'llp!lr.t, oa W!fllaf.d, · ll'!~d fi~ds, allude~ tq t~e 
~IY :~- the · gold.dt11tn~:t N fqllow1 :-"The jranatotd. s~1$ts or tbe grtc1sso1d 
$Cu:of the .. &ol~h-east Wyna11d.a,e, it'is prpbl\bl!! .as, will be shown hereafter, 
ouly CQ&Iplerely · dletamorp.b~;~s~ s'dimenta.ry ~tr4.tlJ.• . T\l.e lJlinerals observable ire' 
ftlllp.llr. ctuallt:tl lloJnblendc, mi~a, tP.lc. t:blorite, ,pjwlerite, and magn.:tic iron. 
Tu ordinary· foliated rook usually IJI.assiv~. ()t conw.oijed of. thin ill.lpac~ layer5 
of q,ualll& and felspar or of qul).rtz .and h.ornblend.e. M~nctic iron takes th,e 
place of one. ·or other of these 1:0n$tituents or accoJUpanU!s. them in some places ; 
a.nd at, ancl. in the ncrighbourhood of Marpanmadi, NorUl peak, magnetic iron· 
is largely present in the ·rock, the dccowposed su~face stone exhibiting lay~rs . 

1 •·:ay, j. Macdona~ Cameron,. Fel • . lust. Chem., F;.c.s., ·etc •. tla.te . Assistant' 
in the Che1nical Laboratories of thjl Royal Scaool of 'Mines>· 
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aJtd reniform1 and ·nodlllar masses of sesquioxide of iron. Some specimens are 
composed almost entirety· of quartz and magnetic iron, and in others the iron 
occurs with qurtz and felspar, and again there is a variety composed of trans· 
lueeni quartz, maganetic iron, and an aabesti.form mineral resembHD.g iron 
amphibole." .. 

·Again, Mr. Oliver. Pegler, in his report on the Wynaad gold fields, alludes 
to· the geologic charllcteristics of the di&trict, as follows :-"The range of mountains, 
on which is S•tllatad the Wynasd district, is of very ancient date, belon~g to 
the Palleozoic period, more: especially to the Silurian formation. The highest 
peaks of the range, as in the nei~hbourhood of Ota.kamuncle, are formed of 
hard dense dark crystalline rooks of the metamorphic series of granites and 
syenites, the more fiSIIile varieties of which are also bere present, and are softer, 
and, having thu> yieided to the disintegrat.ion and denudatiqp of tiwe, have fa~:med 
the valleys and dells adj~U:ent ~ the pe~s. These softer rocks are ·of a 
much higher colout' than the harder Fanitic crystalline formations, and give a 
reddish brown appearance to many portions of the surface of the country. 
BHore leaving this portion of the Neilgiris for the more auriferouJ' districts of 
the Wynaad, I may observe that the whole of the formations are impregnated 
with black magnetic oxide of iron, which after a shower appear as black sand 
on surface~ where the rain· runs over in streams of water, and this is very 
noticeable along the roadsides." ' . -

I have, now, I think, quoted sufficieqt from the reports of these SI'Veral 
authorities to show what are the geological and lithological features of that 
gold zone of which in view of recent discoveries, the Wynaad IU&Y be con· 
sidered as forming the centre. The commiuion of 18~ and Mr. Brou1h 
Smyth agree that the leading rocks of the Wynaad and Nilgiri districts are 
composed of gran;~toid, schists, and gneiss rocks, and as a co115equenu there 
can be no ·divergence of opinion as to the mineralogical constituents a.nd in­
dustrial products of these rock outcrops, but Mr. Pegler says the range of 
mountains upon which the Wynaad is situated bell:lng to the Silurian formation 
of the Paire<noic Period, though be admits that the highest . peaks. of the 
range are fortned of hard, dense,.,dark crystalline .rocks of the metamorphic 
series of granites and syenites. This is somewhat conflicting, but the weight 
of evidence as regards· tb.e lithological'characters of the Wynaad places it in 
the 'metamorphic system, and hypozoie period. We shall now see how far 
the characteristics of 'he Wynaad district agree with . those of Travancore. 
The Gbauts· as they pau southwards through the latter country send out, as 
in the Wynaad, numerous lateral spurs {)r aide branches between whic;h there 
are deep valleys or gorges oovered with dense jungle, and in a region with 
such an abnormally high rainfall there are consequently nUIW!:routr str~ma which 
have cut through the country rock in some places to considerable depths, laying 
bare its struct111t for the er.e of the &eologiat, and gathering strength from 
their innumerable \dbutaries, every yard traversed they form rive,rs of no 
mean dimensions ere they lose themselves in the bosom of the Indian Ocean. 
The height of these Ghauts varies from 1,500 to s,ooo ft. oocasionally 
forming comparatively gentle declivities, but as a rule tlley stand out iu. 
bold ~scarpments. perpendicular to the horizon. The escarpments usually · 
face the west and south-west, the points from whence come the annual mon­
soon rain·storms. The most prominent are the lbex Hills which ar4 
passed on the left of the district road proceeding 110uthw&l'ds from August~ 
estate to where the river is crossed at the foot of Auldbar estate, and also oa 
the opposite side of Jhe same river to the left front of the superintendent's 
bun~alow. A still bolder and more prominent escarpment, however, is to be 
seen in the southern portion of Msamboo district below Retrea.t buagalow. It 
is . almost perpendicular and several hundreds of feet in height, and the riv•r 
w:l\icl( 'ri,ow washes it5 ·base has doubtless been an important factor in giving 
ri~~·· . ~~: a9t rate, to a porti?o of its present oontour, for. .iluc a. deep fPlllJ 

,j 
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has been. f~ed, and the ·rooks on the oppQSite side of . tb.e stteam, ~l¥ch are 
of the .same series; she~w e"ideruies of having once_ been part of this precipitOU$ 
mountam mass. . · . · . · · 
:. As: the geology of Tranncore has up to the present, 1881, been very little · 

studied, and, so far as I am aware, its palreontology less so few, . if any, 
fossils have been found, especiafiy in those strata which flank the upper portions 
af the Gb.a.uts, consequently considerable difficulty presents itself in deciding 
whether many of. its schists belo11g to the Palaeozoic or Hyp0zoic periods. All 
that the geologist· bas •at present to guide him is the lithological character­
istics, and these, so. far as I have beea able to decide, place the various 
strata of which some of the lower ridges a,nd square- are composed, and many 
of those that constitute the ·higher peaks .in the metamorphic system, and 
withill the Hypozoic period. . 

The Government committet! of 1832 . found the prevailing rocks of the . 
Wynaad and sarroundiRg districts to be eneiss and a · species aC clay-ironstone 
called laterite. Now anyooe.who {or such a short period of time has sojourned 
in Travancore could not fail to be struck with the presence of this latter · 
rock. Nearly all tbe houses and offices 9f · the common people, and the. 
bungalows of even the well-to-day natives and Europeans are built of it. It 
will also be seen from what I have quoted of Mr., Brough Smytb's report 
that he says the rocks of the Wynaad district ate "granl\toid schists or 
gnelsiltrid rooks;" and Mr. Oliver f'egler also admits that " the more fissile 
varieties" of the metamorphic series. are present, "and are softer, and having 
thu$ ·yielded· to the disintegration and denudation of time have formed .valleys 
atld dells adjacent to· -the peaks. These softer rocks ar~: of a much higher 

• colour than the harder granite and crystalline formati!)nS and give a reddish brow:n 
appeatanee to many portions of the surface of the country." 

·Who that bas seen those parts of Travancore which bas ·been converted into 
coffee gardens bas failed to notice the soft gneissic rock s~udded with 
small -nodules of quartz, varying in size from that of a pea to that of a 
walnut,. and which, -when exposed .to .atmospheric influences, have had their 
fels~athit constituents decomposed, leaving the quartz :scattered over the ground! . 
This soft gnei!lsic ·rock .. is essentially the rock to whose decomposition, t~rough 
the lapse · of .ages, the coffee soils of Travaucore are · d~Je, just as sure~Y as it 
is· the soui'Ceof those of tbe W:rnud and Nilgiri districts. Where the rock is 
impregnated with a· large amount of ferruginous compounds the resulting soil bas 
a ·yellowish or reddish-yellow colour, and where these iron compounds are 
absent in the ·tinder-lying rock the colour passes to that of k11,0lin or potter's clay • . 

Ckemical' 12nd: :Mttallllrgilal ·LabomJory, LimNirut, E. C.-Minitlg 
Jotirna{.-Mailras Mtlil. · 

, .f'E~RL FISHING IN THE TORRES STRAITS. 
. ., . , : · (By ." the Vagabond" ·in the Australasian.) · 

. With tb.e exception of some parts of Otago, Torres. Straits is the most inhos­
pitable place I. have visited in the worl~. During mr enforced detentions. at 
Thul'Sday Island, I much wished to examme the workm~:s of the pearl fishewtes. 
I · ·'Should · like to visit some of. the "stations" and describe the strange phases 
of ' ·life· thereon. I dosire, abc)\·e ·all, to give reliable information and statistics 
relliting to this industry. So with the assistance of the Professor, I issue a 
ch·cular letter to the p10prietors or managers of all the stations,. aski11g Cor 
particulars which I consider would be interesting to the public, and hinting that 
1t is my desi~ . t? inspect so~e of the sta~ons, althoug_h the tim.e a~ my disposal 
prahibits my-vts1t1ng all. Tins may be satd to be fishmg for myttahons; per- . 
haps I Diean it in . that light. It is ~he ~ame sort of. letter w~tc~ I bad de· 
spatched from Towns.ville to all the suga~: . plantexs m the dtstflct, and to· 
which, in most cases, I received full replies.. I also re.ceived pressing requests 
to v~it miUly of the plantations and see how the Kanaka labourers are treated. 
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This, as I have stated, I take --to be a proof that t4e maaagers and owuers -
consider that they have nothing to conceal from the public.. Haw is it _in ­
Torres Straits ! I receive only one reply to my letters, and not" one single in· _ 
diYidll&l amongst the pearl-fishing "bosses," whom I meet at - the store .or the 
hotel, has the courtesy to offer me a sail in his boat, or invite me to visit his 
station. I apply to officialdom for information, and it is not supplied to me. -
I have travelled in many lands, al).d never had suclt discourtesy shown to me 
as here. There must certainly be a reason for this. One- purlfisher infdrma · 
me that my advent and the letters I send have created quite ·a scare j.n the: , 
Straits. "A few or us held a meeting, and- we decided that it Should be . 
generally understood that we would not answer your letters, and: that you should 
be kept away from the stations and fishing grounds." ":But why send me to_ · 
Coventry in this way?" I ask, astonished. "Well you see, you have the r&- · 

putation of writing strongly, and we don't want to be stirred up. Personally,. 
I ant v~rr pleased. to meet you. Let's have a drink." I decline this so~iMm : 
to my 1DJUred feehngs, and at once set to work to find out what tliere 15 to -
conceal in the working of the Torres Straits pearl-fisheries. - ' -

Melbourne capital and Melbourne interests are largely represent~ in the _ 
sugar districts of Nwthel'n Queensland. The pearl-fisheries· in the Straits have -
been established· by, and are essentially in the hands or Sydney firms. There 
is a great difference in the public opinion of Victoria and New South ·wales. 
Outspoken journalism is not relished in - the sister colony. But that can hardly 
account for the treatment I receive in the Straits. -Lit,tle by little I find oua:: · 
what is the evil on the pearl-fishing stations which it is hoped to hide from ­
th~ world. Stand~ng at Burns, Philp & Co.'s sto~e, talkinfJ to gentlemanly cap- ­
tams, who have JUst come ashore from the elegant yachthke bOats anchored 1ili: 
Port Kennedy, I see case after case of spirits carried down to $eir dingia.­
Extra preparations, perhaps, are now being made for the Christmas holidays, . 
but all the year round the stores of a. fishing station include -an abnormal 
amo11nt of liquor, which is supplied to the bands employed, divers and erews 
or- the boats. ·1 am told on good authority that the amount of drinking on •­
many of the stations is something frightful. Many station store~ are only pri~ -
vate- grog-shops. The erews of different boats- bl1y cases of liquor fTom their• 
employers, meet at soJne island, and have a day's debauchery; as regularly as -
some English artisans keep Saint Monday. Drink- is the curse of the Straits, 
and an act ought to -be passel! prohibitillg any strong liquor being supplied-to 
the Malays ana tbe islanders employed in· pearl-fishing. It is bad enoaglt to · 
see Malays and Polynesians come' to the hotels here and get bottles of grog, 
with which they retire into the bush to get drunk atid quarrel amongst them­
selves, the knife occasionally being called into play, but on the lone. islands in • 
the Straits, snpplied with cases froin the station stores, I am informed that-tluire· i 
are at times veritable scens of Pandemonium. The loss to employers in t•is> 
'!aste of time is ot: cour.se very great, but the custom .of .suppl)iing men witlt r. 
ltquor for an oocas1on.al sprel!•;sprang up at the cemmehcement- of the· pearl-. 
fisheries. Employers- argue -it is _better to give the· men liquor and ~et them , 
have their saturnalia O'ftr· on· the- station or soine lone island, where, -when it 
is over, they will set to work again, than to let them go to Thuuday._ Islarid -
and spend their money at the pubs there, with. the tliffieulty of getting- then!! . 
back. to the scene -of their labours. Liquor, _it is said, tiles~ men- will .have./i 
If one employer attempts to run his bbats on Blue Riboon principles, the men:-' 
leave him for others where there is periodical grog and a spree. There is no' 
doubt, that, to counterbalance the loss of time, a large J»:ofi~ is mad~ out of 
the sale of grog to the men, and that many of them, by drinkmg up the~r wages, 
are. kept from leaving. Some .employers, I daresay, are heartily sick of the 
system. They should arouse public opinion and a bond should be signed by 
every ow.lter and manager that no. strong drink should be sap~lied to their hands. 

Until 1878 the islands in Ton-es Straits formed an Alsltia for European 
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" beach-combers," nmawaj sai:klrs, discharged PolfJ'eslaas, and Malays. · They 
worked a little "t b@ch~-de.mer fishing, and spent their· earnillg~~ pritipally in 
grog, which was · supplied to them from Cooktown aDd Tbursday ~land free · 
of duty. The majority of the pearl-fisbing stations thus also obtained liquor at 
a cheap rate, and so the evil, which is now the curse of the Straits, grew up. 
In 1877 Mr. Chester sug~ested that he should be appointed a .depnty•commis. 
sioner for Weste~ PoLJIDesl&, so as to exercise supervision over the bea<lb-combeu, · 
and he wu ·accordingly so appomted by Sir Arthur Gordon; but iJI 1878, on 
the proposal of Mr. John Douglas, then Premier- of Queensland, the "maritime 
boundaries" of 1bat colony were quieti¥ " rectified " on the IUISumption that 
police authorit:rlmight be cxorcited ov.er. d011blful characters in the Straits. The 
Qaeen.sland shores were then some 6o miles from 'New Guinea. . Now Qu.eens­
laad's boundary comes to within four miles .of the New Guinea coast ... The 
boundary line nms northward owide the Great Barrier Reef to Bmmble ·Bay; 
thence westward to Saibai and. Talbot Islands, exteadiog for half a degree witlrin 
a few miles of the New Guinea shore; thence extending to 138 deg. long. east, 
and running sou~h into the Gulf of _Carpentaria. It will be thus seen that · Qlieens· 
land has possesston of Torres Stratts, the toll-bar between the east 1Uld the :west, 
the Indian and Pacific Oceans, a highway · of yearLy increasin'g aQd importan~ 
commerce. With this anneXa-tion tbe days of cheap grog in the Straits were 
ended. Tbe mea.slll'e, which · ~- John Do~as inuoceutly or . artfully _described 
as . oae merely (){ moral expedtency to provtde for proper pollee SU«Vetl~ of 
the Straits, has not only proved to be one of the great~ illlpOitance toi the colony in 
giving it entire possession of tbo Straits, but has •lso added maay thousands of pounds 
to the Queensland revenue. The 6o.or 70 ·boats eagaged ia . trn: b8ciM-de-mer trade, 
sailing eut of Cooktow~:~, eaaDot. clear out with bOIInded spirits 1J fonnerly. The 
customs receipts at Thursday Island lta.ve been swelled to an aD:Iount Nhich. 
~es this a first-class port. The pr.1tection policy is so fuUy. carried : ou,t that : 
a sc:llooner which sailed up from Sydney the other day was charged. £7 lOS. 
ad wl#rem duty for tke film<! pump on board co.onected with tbe . diving-~ 
This is as much part the vessel as the sails and ropes. But the reven'lle of Thuuday . 
Island •s principally derived from· the duties on: .strong liquor~~> and the &OODer 

there is a falling-off in this r!15PCct the gt'Ciater will be the direct and indirect · 
moral and material benefit to aU concerned in 'I orres Str!lits. . · 

Afar off I survey the stations in Torres Straits, .but, •• boycotted" as I am,. 
I cannot visit them. It makes me mad to see t!~e boats come sailing in and . 
out whilst I am detained on dry land. The only craft fGI' hire belon15 IA!I · 
Juper, the Malay, and bis c:harges are exorbitant. Mae should have a boat of· 
his own for the ·benefit of visitors. There is one small station on Thltrsday 
Island itself which· I am· ea'-bled to visit. This belo~. ttl Captain . Ed,wll41d 
Parkyns, lineal liescendant of the Saxons who found the body <Ji R\lfus . tho 
Red · ill· the ~ew Forest, a Winchester boy &Dd grand old va.cran. His ·ban •. 
and beud at): silv~ed, but he is kale and hearty as men half his years.. Not-· 
at all ~f the "E'atbu Wi.llia.m" type is this J¥tnplllai.re skipper.. · Ide &elVer led' 
sucb a stupid, inane life He receives me heutily, and a~wera all tay' quest.ioas, 
He bali been a long time in the Straits, and knows tae pea.d·fis.laeries· · frotD 
their co~ment ; has now four boats, and a8 men employed.·' As usuaL. on 
all· tile stano..s., the uatiGu.lities are mixed..-all sorts of Mala)W aod: all sqrts of. 
Kanabs.. The Loyalty Jsland bOys ll1lll the best; thole from Mare prden'cd. 
Rotamala boys were the best in the old days, . but they cannot be got now •' 
Wages average £,2 lOS. a mouth; but tJ.e divers also get paid ·according to the ' 
take, and eam very large sums. <k.og is .the only thibg which pre~s boatS· 
being worked profitably. Each boat ·shoald get · at lollSt seven t~ of ii!Mll a 

· year to leave a. mu:gin over· expenses. Price in Syl!ney O\'er f,I.y;> to £140 a 
ton. Thus Captain Pa~>kyns. The onlJ gentlem.n who has the courtes.y 10 
reply to my letters is Mr. Pearson, the Manafi'Cr ior t:aplain Tudrer, of. Sydney~ 
who pwns Goode laland. TJtis station is Situated three miln Erom Thursday 
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bland, · north by We&t. There are five dwelling-houses on the islllnd, and fiv~ 
large stares. A sea-'Wllll runs in front of these. There is a wharf 350 feet 
long from the shore to' deep water, and a patent boat-slip, whicll can take up 
a vessel of 30 toas. Two large paddocks for sheep are securely fenced. Thirty 
thousand cocan)lts baTe been planted on the island, and the planting is still 
going on at the rate of 250 a month. s,venteen boats and one tender are 
e.mployed in connexion with this station. Once a· fortnight the tender goes o\'lt 
~ the bo.ats fishing on the reefs and collects the .shell : 140 'men of various 
aa:tionalties are employed. Mr. Pearson prefers· the Malay and .lllanitta men~ 
The take of pearl-shell per yeal' is about 16o tons, value in Sydney about £140 
a ton. ·Mr. Pearson says :-"Annexation will not affect us at all in the Straits. 
New Guinea natives will not work away from home·, although I believe they 
will work well on their own coast. Some have been tried in the fiiheries, but 
the experin1ent did not ·succeed." 

When one reads of the improvements carried out by private enterprize on 
Goode Island, and sees that on Thursday Island absolutely nothing has been done 
for the public good, one is apt to query the benefit derived from the sway of tlie 
Queensland Governmeat in Torres Straits. I have given one sample of a station, 
bllt on· the surrounding islands the ·stores and habitations are, I am informe<]; 
all of a superior order. The storing, sorting and packing of the pearl-shell 'is 
the principal work on a station·, which otherwise acts as a warehouse for provision 
and grog. At most of the stations, stone ·or wooden wharfs have been' con· 
structed, ·and in some instances tramways and slips have been built. It is 
estimated thar 170 boats are employed In the pearl-shell fishery in the Straits. 
I am told "the vessels in use are' probably the finest and best feund an4 
li,tted of their kind afloat ; they range from Jo to JO tons capacity, are excellentlY. 
built, carefully equipped, splendidly handled, and are a cred~t te the colonies.•• 
Sydney capital is mostly employed in the pearl-fishery. The tax ~id to the 
Queensbmd Government for occupation of ·each station is £S a year, £6 a year 
far each boat; and£t a year for each diver. This, with the indirect contributions 
to the revenue through the consumption of spirits, &c., proves that tbe pearl•fisbety 

·pays its fair proportion of Queensland . ta~cation .. There is a difficulty now ih 
obtaining good sites for stations. Ail the best islands are occupied, and on 
many there is a great want of water. Good anchorage and landing-places "are 
required, and most of these are pre-emptied. ·It is held to be esential·that a 
station should be within easy distance of the · fishing-groundS and 'of Thunday 
Island, so that ·the boats ce;n be readily re.,ched by tenders· an~ 1 'the' shell · be 
despatched to tb.e port. I 'tbi'lik it · p6ssible that a sxnall :steamer visiting all 
the fishing-grounds wonld be an 'improvement ori the present' iystem. · . ' 

There is no mistaking 'tl)e impertance of the pearl-fishing indnstry· in · Torres 
Straits. It gives employmellt tb some 1,200 persons, and· supportS · the commerce 
of Thursday Island. The bethe-de'm~r boats, between 6o attd ·7o in number, 
mainly belong to Q:)oktown. The ChineSe merchants there buy up this fish,' 
and• give· a better price· t!lan can be ·obtained on · consl.glimeQ'I$ sent to.· Singapore. 
It is some years since tbe practice of divin~ for pearl-shell· was · abandoned. 
The ·~sources of science '!lave ' simplifiied: 'the ·mOde of op~ation. Dh:ing-dresses 
and a1r pumps are now employed, which meus that Increased cap1tar bas to 
~ expendedl The ~ost f1f_ 'jrorking ·a ~~r~·fishing station cow i.s double ~hat 
1t wail ten years ago. Tbete are mQre station$ and more boats employed, yet 
the take of shell· is no larger ·than i.t. ~as· ·years. back. This means that some 
men ·made 'fery large furtunes ·in· 1 the · earfy days, atrd' that some are lo&in&' 
money now, far with the present ap-pliances there ought to be a large increase 
in the returns. I read that '"the shell ' can now be traced from the shallow 
waters of the· shores, ·where ·fQnnerly it was only p(>ssibte to -reeover it by 
swimmers, to the deep w•ters ·of ~hi'! Sttaits. The bulk of the pearl shell is 
now ·recovere4 ·from 13 to· 15 ·fathoms of 'Water.· The. area · ·of distribution has 
beea feund to be very CUcDiive. Pearl-slldi" .llas been tn.ce4 all aJoi11 the New -
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Guine• coast, across the Straits and tbe Arafura Sea, and eastward froiD. New 
Guinea to New Britain and the Solomop." There should be promise of a 
permanent and lucrative future for the trade; but aU the old station-holders 
grumble •. it is certain that now-a-days a great deal of capital has to be expended, 
and that the feturns po no more than recompense the time and tact necessary 
in ~upervision. There are no rapid . fortunes made as in the days when ~ll 
was worth ,£200 a ton and expenses. wer11 slight, naked divers fetching up the 
spoil from the deep, risking their lives a:t every plunge. Now the divers walk 
along the .bottom in the latest dress, ugly enough to scare away all sharks anll 
devil-fish. They now, too, know the value of the' pearls, and, should any choice 
ones be discovered in the shells, there is little chanc~ of the own.ers of the boats 
~etting them. But the old hands grumble principally, I think, with the hope of 
!&:eepi~&g away competition. You may take up a good station on an island in the 
Straits~ and in that respect have great advantages over your rivals. but the 
waters and reefs are free to all. , Rival fishing boats can anchor side by side; 
and often do so, and when one strikes a new patch of good shelf there is often 
considerable ingenuity. displayed in endeavourinc to deceive all other comers. 
The pearl-fishery now is certainly not the good thing it was to a few Sydney 
capitalists, but a great deal of money is now circulated amongst the many in 
Torres Straits, and the industry is not by any means played out. 

GoLD IN ·CEYLON.-We have within the last few days bad a second visit 
from Mr. Harvey of Australian goldmining repute, who called here on his way 

"from Melbourne to Southern India with a party of miners from .Victoria, whose · 
services he has secured for one of the Wynaad Gold Companies, with which 
he is connected. His visit to the gold fields of India will be . b.rief, probably 
for not more than two months, as he has other. work in view elsewhere. Mr. 
Harvey has not cha,nged his, opinion of the value of the auriferous deposits in 
SoUfh India. He continues to speak of them as formerly, as being of a 
var1ed character-a portion exceedingly rich, a . p!'rtion of indifferent quality, 
and another portion as likely to prove worthless. The great difiicalty in the 
Wynaad is the absence of good roads, and Mr. Harvey is decidedly of opinion 
that . a much s~Qaller percentage of the precious metal will pa.y in Ceylon . 
thaD in India, in consequence of our having such excellent roads in all direc. 
tions, thereby lessening the cost of transport, and facilitating access to any gold 
reefs that may· be discovered. During his recent stay in Colombo this gentle• 
man examined a large number of quartz samples submitted to hiru, the produce 
of ~eren~ districts, and although tlae greater portion of. these were pronounced 
b}r him as ,cold and valueless, there were others which immediatelY sttnck him 
as giving p_r~m,ise o( some .practical results. These samples bore a strong re­
semblance to the gold-yielding quartz of Southern India, having that peculiar 
colour . abo11t theDl which betokens the presence of ore of ~me kinA, in many 
cases ,sulph11r .with appearances "f copper. But of. course an ,epta~tion with 
t_he. eye is .~ot J;ufiicient to prQllOIUlce upon the probable -v~ll.c; of a small 
''Pl11fe, and .. w)leq ;Mr., HarveY: was requested by one. Colom'\:lQ. finn to pay. 
a v~t t9 a . dislfict. fro~Q which a very promising sample ha.d been taken, he 
pointed ·out the necessity ~ of a furtber exploration of the locality, so as . to 
expo$e a ce~tain ·depth of the reef, to enable him to come to something like 
a conclusion on the subject. . Mr. Harvey left by the Bombay steamer for 
Tuticorin whence he will proceed to the Tambracherry estate, fo.f which pro· 
perty he is chiefty acting, and for which he is taking the miners engaged in 
,4usttalia. During his ~bsence of six weeks or two month5, eliplorations will 
be made in several localities . with a view of enabling him, on his return in 
February, to givc- something like a practical opinion on the value of the $amples 
raised;_ and we may add that Mr. Harvey thinks jt extremely ; probable that 
gold may be found in Ceylon which, with our l\(lvan~ages, may . be worked . 
tq .!t.:' ppufi~l?~, a~~;~ "~~" .. 



OOtiD· AlQt ; GillS, 

GEOLOGY · AND· MINERALOGY· OF· THE BASIN· OF UVA : • 
GOLD, MARBLE, PLUMBAGO, AND IRON Ol.E. 

J'KKRUGINOUS PROPiti:TIES 011' ITS llOCKS AND SUITABILITY FOR TEA, &C. 

SrR,·-By parcel post I send you samj)les of various minerals obtained in 
a short exploration of. the hydrographical basin of l.Jva, and would be very 
pleased to have your opinion upon them. 

The gold, you will observe, is imbedded in scklurile s&lsisl, where I had not 
expected to have met witb. it' in such large quantities. Whether it be prevalent, 
or is only sparsely distributed in tbis class of rocks, I am unable yet to say. 
The other minerals, with the exception of the marble. I may state, are not partial 
deposits, but extended over a wide extent of distrtct, and I am of opinion that 
in this peculiarly formed 11asin lies a considerable amount of mineral wealth, 
requiring only roads and railway communication to open ·up and develop new 
and important industries in the ISland. 

I reeret that I have been unable to procure in Ceylon the necessary 
materials for polishing the marble; consequently, I have only been able to 
?perate uP.on it as far as to enable me to perceive that it is capable of receiv-

. mg as bnlliant. a polish as the famous marbles of Sicily and Carrara. B;r · 
leaving it, however, a few minutes in a basin of water, and then holding Jt 
at an angle towards the light, you will be able to realize the same effect ti 
would exhibit on being pohshed. . 

The patana bills, for the most part, consist of trap rocks, and, with the 
exception of the slopes of the encirt:liil~ mountain range (the mineral formation 
of which is chiefly gneiss, or jts varieties), are as a · rule barren and too defi. 
cient in carbon for the cultivation of vegetable products generally, but some fine 
alluvial deposits are to be met with 011 the flats, and in the valleys and hollows 
of this wide · tract ·of country thousands of acres which only await capital and 
European eruerprise; and, in my opinion, are better adapted for the cultivation 
of tea than· many kinds of jungle land, if ·ferruginous soil be· considered a 
de.sid~ratum. Although thi~ property ~ay be the ge!leral cliaracteri~tic of the 
s01l. m most parts of the 1$hu~d. I thmk that the- soli of the Uva basm possesses 
it to a much · gre'ater extent than any other part of the country with which I 
am acquainted, unless it may be the subs,it around Colombo, which chiefly 
consists of lateritt, i.e., decomposed trap, with rrd oxide of iron, the same which 
constitutes the soil of the trap rocks of U va. 

. There are, however, two kinds of oxides of iron found in almost all soils, 
viz., the jrotoxitlt and ;,eroxide, .and I have not' been able to ascertain, from 
analyses which have h1therto been made of Ceylon soils the relative proportion 
of each of these two salts of iron. But this is a very important matter for the 
tea planter to know, as soils whith contain the protoxide, even to a very small 
extent, soon beco~e barren, unless heavily manured. In soils formed from the 
decomposition of symile and llumhlendi& gneiss, protoxide of iron may be found 
to predominate, some kinds ot hornblende contauiing as much as 22 per cent 
of 1t, along with salts of manga11ese. 

On examining the gneiss of the Totapela, Nuwara Eliya, Kandapola, and 
Udapussellawa ranges downwards to the centre of the· Uva basin, this series of 

. rocks is found to vary from a compact gratJitic and 'highly-crystalline nature to 
laminated hornblende and chlorite schists, graduating into fine white sandstone 
of the consistency of a. Newcastle grindstone, then into loose unindurated sandst•e. 
T·hese form the soil of a certain portion of the undulating hills, whilst a great 
many are formed entirely of purely tuiJatJueuus deposits, varyi~g from so ft. 
to 100 ft. in depth. 

lluring the late unprecedented rains some enormous landslips have occurred 
in this district, carrying away, in one ii!Stance, the whole side of a hill, about 
500 feet in hc~ht, revealing at once the fonnations of untold ages. Here 
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I han discovelled a set of perfectly stratified sandstone rocks, from So feet to 
100 feet in thickness, and about 200 hundred feet beneath the surface of the 
adjoining hills, imbedding large round water-worn IJIJUllier.r 1 cwt. to over a ton 
in weight. · They appear "to be n red sandstone formation, but in the absence 
of a single fos.rJl it is impossible for me to say to what series they 1Pay belong. 

It has been asserted by some writers on the geology of Ceylon that none 
of the stratified formations, posterior to gneiss, had ever been found, and that pro· 
bably they never would. If this were the case, we should be obliged to suppose 
that durin& the periods of the accumulation of those formations in other parts 
of the globe, this island must either bave been dry land or that it was not in 
exi.steACe, Ql ex.isting only beneath the waves. From the very fact, however, 
of tbe ex.is. tence of plumbago alone, such could mt ha.ve ~en the case, and we are 
thus led to assume that Ceylon, ns an island or part If a continent, must have 
been mo.re than once ·submerged and upheaved,· and.'"tf plumbago had at. one 
time existed as coal, as Sir Charles Lyell imagines, ·"the last general upheaval 
must have talGen place subsequent to the carboniferous period. . 

It is abo a remarkable coincidence that whatever may be the circumstances 
under which plumbago is met with in other parts of the island, in Uva it is 
fOU$ld amongst the detritus of decomposed trap rock. It was also in the 
~eighQilurhood of these igneous rocks, where I met with the marble -and clay 
uon ·stone. 

With the exception o( gold, all these minerals are, in England, associated 
with a coal field, and I am of opinion that if coal be found to exist in Ceylon, 
it will, most likely, be met with in the hollows and basins of the trap hills of 
Uva.-R.-Local "Times." 

THE GEOLOGY OF MADURA AND TINNEVELLY. 

Fr.om an article in the Madras Mail reviewin~ a paper by Mr. Foote of 
the Geological Department, we take a very interestmg extract referring to the 
formation of Adam's or Rama's Bridge between Ceylon and India, and the 
cup~s banks o£ red . sand so conspicuous in parts of the Madras Presidency and 
also. m Travancore :- . · · · . · 

.. The chief geological interest, of course, lies outsid«! of the gneissic area on 
the strip of country, reaching from the coast line for a varyi'ng· .distance inland, 
w~ich i~ .oc:cupi~d by the .. more rece.nt rocks. This area is chiefly covered with 
gntty, sandstones bel8ll.ging. to the Cuddalore beds, lateritic conglomerates and 
alluvium. but .it also contains several small sub-recent marine beds of limestones 
and· _g~its, whiCh are gi~e:n in the table as. " upraised coal reefs;" but this, we 
fancy, lnll&t, ~ a, misprint for "coral reefs." Perhaps ·the most interesting of 
the~ upraised coJal reef' is on~ w})fch forms a striking feature of the north 
c~r.~ oC the i&laQ.d of Rameswaram ·aild apparently extends from Pamban to 
Anangundu as a narrow strip, and then Widens ouf to the north-eastward to 
form the northern lobe of the island. This northern . lobe seems to owe its 

. ex,ist~nce entirely· to the upr;~isin& of the coral, which is here c;overed by only· 
a ,thm coating of alluvium. At present the reef rises above the water-level for 
at lea&t ten feet, thus showing a considerable upheaval of .this part of the 
coast in comparatively recent times. This is a Circumstance which ought not 
to. Pt: lost sight of by the promoters of the scheme for cutting a ship canal 
across. RatJ?.8$Waram, a scheme which Mr. Foote unceremoniously speaks of as 
" wild.'' There is no means of determining exactly when the upheaval took 
pla~e, but as Mr. Foote suggests, it seems probable that it was this upheaval 
w!uch gave rise to the formation of "Adam's Bridge," wliich according to 
l?cal tradition. once joined the islan.c;l. . of Rameswaram to terra tfrma on bath 
s~~· . an~ WIJ.S blea~hep ~t A.D. . 1~ by a tremendou.s· storm. · When we 
consider that pluton1c ~gencies do not seem to be quite q1uest'ellt even yet on· 
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•• 
thi~ coast, it apPears by ·no means improbable that Adam's Bridge Ol' l.t.ama'll 
Bridge, as the Hinllus call it, was formed suddenly by the action of subterraneous 
forces, and the mythical tales regarding its formation by an army of monkeys 
are easily explained. So too is its subsequent destruction by a storm, which 
was facilitated by the system of jointing which crosses the barrier nearly at 
right angles. 

A very marked feature of the surface geology of the southern di$tricts i$ 
produced by tile 110-called ".£olian Formations," consisting oC blown sands, • teris.' 
and coast dunes. Of these the teris are the most importaBt, aud hi~rto there 
has been · !Mlfne difficulty in explaining fully the mode of their formation. T1ae 
solution of the difficulty offered by Mr. Foote is ..;ery simple, but quite satisf.act· 
ory. Duri~ the prevalence of the South· West monsoon heavy· gales bWw NDlQ!t 
continuously for mariths together. By these gales great clouds of red dust are 
swept · up from the broad belt of loam which. skirts the eastem base of the 
Gbats, and arc ·cat'ried along eastward till they .meet the sea breezes near the 
coast. The Noith-East monsoon would of course tend to neutralize this action, 
but it is usually far les!f violent than the South-West one, and is accompanied 
by heavy showert wlrtch tend to fix and consolidate the blown sand. In fact 
the action is similar to what we see going on, on the south side of the Madras 
harbou'l'; where1 iB· spite of the counteracting influence of the North-East monsoon, 
the sand is being steadily heaped up against the breakwater. ~me of the 
geological changes produced by these teru are very important. Thus Mr. Foote 
points out that there are several fresh water lakes in South·east· Tinnevelly 
which have been formed solely by the damming back of the local surface 
drainage by these hills of red sand. The most important of these is the Taru'='ai 
lalce, whi-ch· is surrounded by these teru on three sides, and is really a natural 
lake, though entered in the district maps as a tank with an artiJic:ial bund. 
The view across this lake which in wet seasons forms a fine sheet of perfectly 
fresh water, is. described as a very remarkable o11e, and possibly unique, the pare . 
and intense red of tlie forc:~round forming a bold contrast with the green of 
the mid-dismnce, and the varymg blue· tints of the background and sky. Another 
important feature of the teris is the way in which they absorb almost all the 
rain that falls upon them and give it out in springs .near their base, where 
it is collected and used for irrigating fields. . On. the other hand tile advauce 
of the · teris has often done considerable damage by burying fields and prdens, 
ami, :in some cases, even houses. The. r11te of ad¥anc.e of the sands on the 
lsbamoli teri t1etween J8o8 an_d 1868 was a~ a~ averag~ .seventeen yards per 
annum, but they are now movmg milCh less raptdly, and m the four yaars from 
1869 to 1874 the advance was only twenty-four yards. Much has been done 
here, as in Frame, lo stop the movement of . the sand by the extensi·te plannng 
of :trees- and there is every reason .to bel.i.eve that they will in time. be all 
changrd-into fairly· fertile soils. 

·Tile con•ideration cl the .economic geology of Madura and Tinnevelly takes 
up a •-very short chapter in the memoir. The only metal found js iron, and tbat 

·not of the best quality. At. one time it was worked to a considerable extent 
in the· Pudukotah State, but the scarciJy of wood at: the present time has entirely 
stopped this industry. Bll.ilding stone and limestone of excellent quality are 
found in many parts of the districts. For the former bath laterite and gnew 
are·used. In the Shenk:ani and Shakkatai tracts laterite oC a very fine. quality 
is ·obtained in blocks which. reach the large size. of 8 foet by It feet by 1 foot. 
Somc:of. the· gneiss' in the district are easiJ.y_quarried and yield handsome stones 
capal>l.e of talcing .good palish; which would, in Mr. Foote's opiniozt, render 
thetiNiqul in · beauty· to the finest. htmhend · granite. The. crystalline limdltooe 
of••l?antalagudi.,. Tirum:'l, . and Shenkkota.i wolol.ld yield an. innhaus.tible !iupply of 
beaatifu~ ·p&le ·grey; f!tey and pink, pink, and pink and green vtrieties of marble 
of•hifh•quiWlit!)', but at .present Lhay are used ooly as rough .stones. The memoir . 
is accompanied by a well-executed geological. map, on. . a Kale. Qi, f~M~r milts to 
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an inch, which ought to prove. a very useful companion to any · one who bas 
to travel through these districts. 

PEARLS owe their lustre to their being composed of fine layers which allow 
light to pass through them, whilst the numerous layers, lying one . under the 
other, disperse and reflect the light in such a manner that it returns and mixes 
with that which is directly thrown back from the outer sudace.-Pn~greu. 

:MINEllALS IN Bu uu.-From the last Administration Report we learn that · 
115 tons of coal were extracted during the past official year from the mine in tbe 
Okpho township of the Henzada distritct. .There are 28 tin mines and 1 lead 
mine in the Mergui district, but no information is given of their annual produce. 
In tbe Karen hills sub-division of the Toungoo district two mines, . prod\lcing 
lead, silver and plumbago, are worked by Messrs. Darwood and Walker. These 
have only heea lately opened, and the outtum, so far, is said to be about fifty 
tons. No informati.on regarding the galena extracted flom Mr. Law's mine at 
Teetawlay in the Salween disirict is given in the Report. The stream near 
Sboaygyeem, where the sand used to be occasionally washed for gold, is said 
not to be worked now.-Rangootl Gtlllrlte. 

GoLD IN -NORTH BoRNJto.-The communication which Mr. Gibbon has 
favoured us with (p. 303) is not only interesting but exciting. In the case of 
ordinary granite, far less than one ounce of gold to a ton of rock pays well, 
and the North Borneo assay shows the existence in iron dust, which must surely 
be more tractable than granite, of over an ounce of gold to the ton in. N011. 2 
and. 4· Such being the case, we suspect the publication of the assay will 
attract not merely Chinese but European diggers from Australia in any case and 
probably from Eumpe itself. At this moment the world is far more in want 
of gold than of tin, and, whatever the amount of iron dust or alluvial m~tttef · 
required to be turned over, we should think that gold worth £3 12s an ounce, 
at the rate of even half an ounce to the ton, would pay amply : better, we should 
think, than thE stanniferous ore which is now found so abundantly, not only in 
"Perak" which owes its name to the silver-like metal, but in Tasmania and 
many pazts of Australia. Hundreds of millions of ounces of &Old might now 
be thrown . iato the markets of the world without appreciably affecting the frice 
.or the metal . (the great medium of the world's exchanges) or the profits o the 
diggers. Mr.: Gibbon can no·doubt supply information as to the area or areas 
ov.rr which. the auriferous sand is spread, to those who determine to go "pros• 
pecting" from Ceylon, to take up and work claims and collect rich dust if 
not naggets. · . 

· PltAilL FISHERIES OF PEARL.-The pearl fisheries appear to lle in a, languishing 
conditi.on. Formerly a very large source of revenue, they are at the present 
day probable not worth to the Government more than so,CXlO tomAns or 
£r6,1Xl0 per annum. The pearl beds are formed by the chief men of the 
adjacent 1owns, and, instead of being distritiutl'd in Penia. are for the most 
part sent to Europe by the steamers plying to the Persian Gulf. The· reason 
for the present condition of the Persian pearl beds is that they have been 
allowed no rest, but have been constantly worked. In Ceylon, the pearl oysters 
are allowed a rest for intervals of two y&rs, during which they are allowed 
to mature. Mr. Benjamin says there is reason to believe, however, dwt the beds • 
at the island of Kar&k, near Bushire, which have not been· worked for some 
time, are now in a condition to rep~ capital expended there, especially if 
diving is extended to a depth of fifty to sixty fathoms. As the ordinary depth 
reached by pearl divers is rather less than this, the Persian Government have 
recently sent to England for diving dresses of the latest invention, and an 
experienced diver has been engaged at . a high salary. With the assistance of 
these, it is expected that the pearl fisheries of Persia will regain their former 
importanc:e.-,?IINnuJ/ o/ tile Sotiet7 of Arl1. 
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GOLD IN NORTH BO~BO. 
. 27th February 1885. 

D&AR Su~o,-The accompanyinJI: memo. and certifu:ate of assay IDaJ be 
interes~ to your readen. 

The mfqrmation contained in the memo. may be relied on, as it is compiled 
from materials placed at my disposal by the Secretary to the Board of Direcwn 
of the British North Bomeo Company.-Youn truly, 

. W. D. GIBBON. 

Me11111. Britisll N11rtk B11rneo. 
Kandy, :J7th Feb. •88s. 

The certificate of Assay si~~:ned by Messrs. Johnson, Matthey &: Co. (copy 
of which accompanies this) confirms the existence of gold in the Segama, and 
since then a find has been reported in the Kinabatangan. There is thus every 
reason to think an alluvial deposit will be found to exist extensively over a 
very large area. 

The black metallic sand which the Chief Commissioner of Lands, Mr. Walker, 
always found in conjunction with the gold dust, is an iron sanll similar to 
what is found and smelted in New Zealand. For ir.Q!) it is of no commercial 
value in Borneo at present, but it is interesting to know, that, if found in large 
quantities, it will be very valuable, for the specimens sent to Enifand gave 
a result of Jt to 1 i oz. of gold to the ton. 

The No. 1 specimen of gold washed in Sungei Bilang is of very good 
quality and estimated to be worth 725 per oz. The fifth specimen on the list 
marked A. rack is the sample which Mr. Davies brought from the Paitan 
Sugar ~rted in Governor Treacher's dispatch of the 30th October. This also 
contains gold to the extent of 3 dwt. to the ton. · 

The crystals sent home with the gold were so like diamond, that even the 
lapidary was deceived till he tested them and found them to be quartz; 

Messrs. Johnson, Matthey &: Co. confirm Mr .. Walker's opinion that better 
results will probably be obtained when the dry season will admit of working 
the old gravel deposits. · · · 

These gentlemen are sanguine about the mineral prospects of North Bomeo 
territory, and anticipate that valuable discoveries will be made as the countr)' is 
developed. · 

The Directors of the Company trust that this report of the Assayists will 
lead to the Chinese taking up &ald washing as they do in other -parts of Bomeo. 

W. D. GIBBON. 

Ontifoate of Assa¥• 
The British North Bomeo Company, • I 

Hatton .Gardens, E.C., 5th Feb. 1885. 
For British North Borneo Company. 
We ha"V~e examjacd the "5&1Jlples of mineral marked as unde• aDd find tile 

following to be the result :-:-
No. 1.-Gold washed ·at Sungei Bilang, Segama River, ~uality gold ·889, 

silver ·oSo. 
No. 2.-0re washed by Mr. Sachse for trial for tin. Produce of gold l'SOQ 

oz. per ton of 20 cwt. of ore-no tin. 
No. 3.-0res S. Bilang, Segama. Produce of eold ·6s~ o~. per ton oC 20 

cwt. of ore-no tin. 
No. 4--0re fused in a crucible portion of black dust from Suneei Bilang. 

Produce of gold l'JSO oz. per ton of 20 cwt. of ore. 
A.-Rack. Produce of gold 0'150· oz. per ton of 20 cwt. of ore. 

'Siguc:d) JOHNSON, MAITHEY 8c: Co. 
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CHANKS AS AI;Lm:ED DBST:ROYERS ;oF PEARL SHELLS. 
The following &lticle, interesting to us in Ceylon, is from the Pimeer :­
Mt. Tbomas, · the veteran fisherman of the Madras Presidency, has recently 

been investigating the pearl fisheries of Tuticorin with a view to their futlrte 
i.mprmemut. His report will no doubt be read by all 'lovers· of ·the pearl• 
Dell would it be difficult to interest the ladies of · India· on behalf ·of· 11ie · 'oyuet 
in which it is embedded. Mr. Thotrtas, however, has acted' with udubtfill wisdom 
in attemptibg to 'l'inditiate the "chank" from th.e charge of enmity to the 
pearl-oyster whi~h has long been brought against him. The "chank" (Turbi1.ella 
pyreem) it may be stated -is aoother shell-fish which is often found near oyster­
beds and· is regularly fished on account of its beautiful shell. He is strongly 
sus,pected. of eating the . .pearl-oyster, and so strong indeed is the suspicion that 
the Secretary of State once ordered his exlerniination. This tezrible decision 
has not been thoroughly carried out; and the poor " chank " . has at last. happily 
foUJld so able an advoc~e as Mr. Thomas~ say a good word for him. .The evidence 
against him is partly circumstantial and partly as to ·identity, and it is no d011bt 
~ceedingly damagiqg to the general chuacter of the "chank." .In a foxbunting 
country ver,min ue every day. killed on m.11ch leiS .proof. In tile first . pla<le 
the " chank" is cuni v(!rous. There ·is no dop_bt. as to· this ; hi~ teeth bi;uar, 
hi~. ln the second place the " chank " has a near cousin, " tbe elcpb.ant !lbank,.' 
who ha,s been fo~nd in such a position relatively .to ·'~ dead oyster a~ to make 
the ConClusion that tllis relativity was the cause . of the uystef's. delllise unavoidable~ 
If a shell-fish is found curled round tll.e corpse of auoth!lr, and the .libell of the 
COrpSe 'is perforated. in a vital part, and the perforation could J!!'Ve been CI.IISN 
bT the lancet tongue of._ the circumjac~t mollusc, a.11y jury would ~ive .a verdkt 
o "wilful mJUder" .ag~nst the latter. And such is the case l!gamst the •.• ele­
phant i:hank." That the· chank common should suffer from -the ~;ha.racier of'his 
elephant cousin is not surprismg. But more th~ this, .ther~; is evidence that the chank 
common ,has . peen ca11gh~ in t,be act of eating ao. oyster. 'l;"his shows tl!at he 
has no· inoral objectio11 to oyster-murder, and the gnly question is· Vlhether he 
ism a position to commit it. Mr. Thomu ~gues "that the "~harik" comlllQn. 
is without the lance tongue necessary to perforate the eyster. He cannot get 
at the d~cy while it lives, and mast .wait. till it opens in the act of Aeath. 
He is the jackal or the. j gho11l of the pearl-oyster bed, but .IIQt the ~W"ciefer 
of living oysters. Furthermore, Mr. Thomas urges that the oyster's home is the 
rock aud t.he chank's home the adjoiniQg sand : that the chank · rarely , ever 
leaves P,is home, and that the pearl-oyster n«ed ,be in no .dread . as long ,as he; 
iticks to. his own quuter.s. But Mr. Thomas' vindication of the "chank" is by 
no means satisfactory, "ali the admis~io~_s_ he has to make in the course of the 
defence are extremely damaging to his client's reputaion. Were we on our trial 
for homicide, we should prefer the m~rc:y of the Judge to the advocacy of the 
First Member of Ole 'M-adras R~venue Board: 

.; .. . • 
NOM'H ·liMlR:NEO ·(NEW CEYLON) AND W.HE DISCOVERY -OF GOLD. 

Kandy, 8th Aptll r885. 
D!!Alt Snt,....:i\s some of your readers have written to me fo~ infoimation 

regai"Ping ,&:~d in Borneo, _after persuing, my. mem,or~dum on that p:t~ious D}etal, 
'lfhlcll. ·you were good enough to pubhsh 1n _your paper, . ~ , trust r.ou will· uot 
think I am trespassing on your good na.ture m aski~ ygu to pu.b)ish such o{ 
tlle information I now send you as you 'think desirable. · · 

You will be glad to learn that our old. friends Messrs. Vo~;~ Donop and 
Callaghan are once more in New Ceylon, t~e one. actiQg as , Pri\'ate . Sec~etary1 
to Governor Treacher, and the other. .Ass1stant to the Colonial Secretary, 
Mr. Malcolm ·Brown.-Yours truly, 

· ~ .J .,J • I ' • 
_;; ·· --w. D. GIBBON. 
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OOLD AND GEMS; 

(B.tttmct /,., "N11rtll Honuo Htmld," daltd JUt Dec., jr0111 •rli&/e 
nllillttl " 188.4· ") ' 

In the way of minerals the event of the year has been the verificati011 of 
the reports of the existence of gold in the Segama river district. On the last 
day of October, Mr. H. Walker, Commissioner of Lands, started on an 
expedition in the river with some Sarawak Malays who bad brought in a 
small quantity of gold to Sandakan. He was only three days on the field, but 
reports that he searched at thifty or forty different places from near its mouth 
(the Bilang river, a tributary of the Segama) "to a point two or three miles up 
the river and found gold at nearly every trial, generally in small distinct specks, 
large enough to gather with the fingers, sometimes larger, river worn gold, and 
always in conjunction with a black metallic dust and iron or copper pyrites. 
Tbe rocks met with were granite, gneiss, quartz, felspar, basaltic limestone, 
jaspar, porphyries, red sandstone." We quote from Mr. Walker's report which 
ts before us. It happened most fortunately that H. .M. S. "Pegasus" was ill 
harbour when Mr. Walker returned to Sandakan, and advantage was taken of 
the prl'~ence on board her of ~he Reverend Father Julian Tennison Woods, who 
has frequently been deputed by the Australian Governments to make reports on 
.geological matters, and the following opinion was given by him:-" No. 1 shotty 
alluvial gold with very little silver, apparently derived from alluvial deposits, and 
should say if the proper leads were discovered would be very rich ; I should 
recommend trying beds of shallow rivers and small streams. No. ~ seems to 
contain a fair proportion of tin ore; would recommend a trial smelting.'' 

The advent of the N. E. monsoon with rain and heavy weather on the 
bar precludes further operation for the next one or two months, often which 
doubtless the investigations will be resumed; and, should tin, as well as gold 
prove to be in quantity, we shall hue a very differqnt report to make on the 
co11ntry'i progre6S this day twelve months. 

Nothing whatevtlt' is yet known as to the terms on which the Compail.y will 
allow these minerals to be worked ; whether they will keep them in· their own 
hAnds, lease them l<• a European or Chinese Company, or allow indiridual 
Chinese and Malay miners to work on the field, as in Sarawak. 

It appears to us, that if the fields prove sufficiently rich. the Go:Ye.rnment 
could not do better than a~opt, with necessary modifications, the Queeusland 
Gold Fields Act of of 1884, and the Mineral Lands act of r882, ia Jor~:e in 
tbe same colony, which are fully described in Mr. C. S. Dicluon~ pa(ier on 
"The Mineral Wealth of Queensland" read before the Royal Colonial~IIJStitute 
in March last. . -. 

One thing is certain, we think, and that is, that the probabilities. a~e that 
the mineral wealth of this country will be best developed by Chinese ·labour. and 
even by Chinese capital. The experience of the protected Malay States as 
regards tin tends to prove, so far at least, that, where Chinese companies can .make 
fortunes, European c6mpanies may prove complete failures. For the ordinary 
Australian di(;ger there is no field her~-the tropical climate with its consequent 
fever, when much exposure to sun and weather has to be borne, is altogethel' 
against him, and this should be thoroughly understood. It i1 melancholy to reftect 
that the late Mr. Frank Hatton was on the eve of discovering the Segama gold 
fields when he met his death by accident on the banks of that river. 

On the West Coast, at Bauguey, chromium, copper ancl arsenic ba,·e been 
f011nd ; in the neighbourhood of Tamboyukam, near Kinabalu, a sih•er ore and 
pyrites; a sample of native copper brought in by the late Mr. Witti is now ia 
the Londori Office and it is said also to exist in the Paugalau river district a 
branch o{ the Padas. A. rich sample of ~alena and silver, yielding on -r. 
11 S 011nees of silver to the ton, bas been picked up by a native near Mampaku , 
now in our territory, and a similar sample has been seen at Suyam I..awau, 
alto itt our territory, the natives averring that quantities can be obtalned 11p 
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GOLD AND GEM!~ 

tht:. Bukaw river. Samples of plumbago were years ago brought by natives to 
Labuan, but it is not rtmembered from what district, though Putatau is supposed 
to have been its source. 

The minerals ascertained to exist in Northern Borneo are gold, silver, copper. 
chromium, tin, plumba~o, lead and coal. Antimony and cinnabar are reported. 
What is now wante<l 1s, a thorough examination of the known mineral districts 
by a practical geologist. Mr. A. H. Everett bas an agreement with the Company 
authorising him to prospect a certain portion of the territory and perhaps no 
better man could be found for the work, but his time is not at. his disposal and 
his own Provisional Brunei Mining Association bas the first claim on him. If 

. only the Company could engage, the services for six ~nontbs, during the dry, 
season, of a gentleman with the experience of Mr. Robert Jack, the Queensland 
Government Geologist, all doubts would quickly be set at rest, and we should 
then at last be able probably to say the final word on North Borneo minerals. 
Is it beyond the hounds of possibility that the Queensland Government should 
consent and Mr Jack be willing to lend us his services for a short period? 
The matter is one of great importance to the country for, as has been said 
with regard to Australia-what was South Australia· but in a state of insolvency 
before the discovery of copper ?-what was Victoria before the development of 
tbe gold fields! What, was New South ·Wales even before gold era! How 
wonderfully these colonies have been awakened under the influence of such 
d.iscoveries. The mining question is of the utmost im;>Ortance. Mines develop 
commerce; they bring population and a delJland for farms; they originate towns 
witb all the high civilization attending thFm• 

IN SEARCH OF GOLD. 
(Extt'tUt ft'Oin Report in " North. Borneo Herald " of tilt JISt Deumhlr OJI 

Mr. Henry Walker.) 
"Gold has been found" was the news I received one morning last October 

when I llrrived . at the offices in Eloputa. It appeared that a party of Sarawak 
traders, five in number, had returned from the river Seg&ma and bad brought 
a sample of gold. There was not much, but it appealed . to the imagination. 
It was gold, and the excitement grew while future possibilities were suggested. 
The result was that I was requested to visit the place in company with the 
Sarawak traders aud verify their discovery. They had been assisted therein by 
a headman on the_ river who bad shown them where to work, but it was Mr, 
Pryer, the Resident, who first suggested to them to visit the river and discover 
whether gold existed or not-the inducement being the Government reward of 
tsoo on the d'iscovery of a mineral, one hundred of which is due on discovery 
and four hundred when the mineral is worked. Their first visit was in February, 
but the rains prevent~d them working in the river bed; they returned in July 
and obtained the sample brought on 11th November. There is little chance of 
getting gold if the water does not fall. The Sungei Bilang is sixty feet wide: 
fue jungle nearly mef'ts . ovt>rhead, so~etimes does, and without the SUf! it is a . 
gloomy spot. The Sarawak men are 1n the hut they made before, wh1ch only 
required new kajangs. They are now putting handles to their tools. My men 
are busv on theiT own huts, or on mine which is to be nine feet by s1x. 

The water is very cold, and it was 10 o'clock before the men got to work. 
They said it was impossible to work at the old spot, there was too much water; 
so they tried up the stream on a bed of single. They removed the bi~ stones 
collecting any grit tbat adhere to them, which they say is often rich 1n gold, 
and the tOJ;> stones once away they collected everything and placed it in their 
paa1-large wooden dishes, thirty inches in diameter with a pit in the centre, 
very good for the purpose. The result of every pan wu a small quantity of 
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black dust, which I am preserving, and almost always in the black ~learned a 
speck of gold. Where does it come from! One piece is of apprec)able size, 
as large as a grain of rice, but thin and water.worn. There were five men 
washing, and each was equally successful in finding gold, not in dust, but in 
small pieces. They washed for two hours, and I was glad they ~:av~ up as l 
could see they were very cold. 

1 went up the Segama this afternoon to see if there were any hills, and 
came across limestone on the true left ban'k, but nothing further of note. Searchin& 
for orchids I raised a little mouse·deer, which scuttled away from its lair ·at 
the root of a big tree. This is first game I have seen. The wet weather 
renders it unnecessary for game to come to the river to drink, and my men sa1 
a ftooded river frightens game away. We have seen nothing but a few alh· 
gators and the one rhinoceros mentioned 12th November. We went up the 
Sungei Bilang : unfortunately it rained a good deal in the night and the river 
is pretty full, too much so for midstream working, and we have to ·content 
ourselves with working the sides. The stuff is too new for any good results. 
Still at e'!.ch place we found gold in specks, brilliantly discernable against the 
black metal accompanying it. No dust--where does that go! 4 fine day and 
pl~ant working : wo: did not get back till 4 o'clock, very tired. The JUngle 
is full of a tree, called Ankaug, whose nut yields oil and which the Resident 
asked me to look for. .The oil used in place of coconut oil and is much more 
valuable. I have given orders to collect a quantity. On the right bank of the 
Sun&ei Bilang I saw a tree called Tappang by the Sarawak men, a bee tree, 
teo feet in diameter at twenty feet above the ground. I believe this would 
be a big tree in any part of the world. The timber on this river, 
Segama, runs very large and increases in si:r;e as we progress inland. 

13th Nov.-The river is much lower and the men set to work near their 
old spot, and found gold again. They say the ri\'er was lower on the former 
occasion, which I can well imagine as when they stoop to fill the scoop with 
dirt they buried their shoulders in water. I got my specimens of stone together : 
they include W.ller-worn granite, like guy Aberdeen, gneiss, slate, cry~talline 
sandstones, jasper, porphyries, serpentine basaltic limestone (water-worn), and 
coral limestone. As 1 write their names 1 cann.Jt help speculating on the 
possibilities of the future. 

14th Nov.-Got away early and fou_nQ the river fuller than when we came 
up. At the big fall, Tabauat, we got out to lighten the boats, but did not 
remove the baggage. Going down "the falls was exciting work at first, but there 
are so many of them they are becomin2 less so; besides which, as we progress, 
the waters are becoming quieter. Tlle country we have passed through bas been 
fairly ftat, much occupied by natives in days gone by. I feel thankful we started, 
and that we have had a fine day as we could hardly have come down safely 
in the rain. As it was we had some narrow escapes, and, had the rock-ripples 
hem bidden by falling rain, we should probably have come to grief. l stopped 
a few times to chip oft' a bit of rock and pick up bits from the single. 

15th November.-The 16t~ day. We left at 6-45 p.m. Last night we bad 
a little rain, but nothing that would account for the rising of the river which 
rose rapidly from th~ time of pitc.bing our ca~ps _until this morning. In ~he 
night time I heard the me!l sbout~ng, and on mqmry found t~ey were mo\'~Dg 
higher up the bank, and this mormng I was awoke by the noise of a falling 
tree and cries. A dead tree had. fallen across one of the buts striking Nacoda 
Budjang, the head of the Sarawak traders, on the the back of the neck. He 
was sitting up smoking a cigarette, waiting for daylight, when the tree fell. 
The day was just breaking, and after a little I was able to examine him, 
and was glad to find no bones broken, but he was almost insensible, I could 
do nothing beyond giving him my pillow and seeing him laid · in the boat as 
carefully as possible. Immediately after starting we entered a gorge. Hills on 
both sides for abont seven miles-not high, perhaps 200 feet above the river 
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but tolerably steep, and .sandstone rock appeared on the bank. If the future 
ivad has to follow the river this portion will be expensive. At the limestone 
<=aves I stopped and examined the face of the rock -carefully for fossils. To my 
•elight I recognized a coral similar in appearance to one now existing in these 
waters; but in attempiing to. break it off I was unsuccessful. I however obtained 
,ome pieces with well marked fossils and had to be content. The face of the 
cliff looked particularly white and bold today, so different from the Gomauton 
hill which might be taken for sandstone from its colour. I his rock resembles 
white marble, at a little distance. At the Dusuns' campong we stopped to 
pay Palar and Uli for coming with us. Paid them in fish and salt. The old 
~n left by Gomba in charge of his big boat (arid its contents) had done 
very well and bad a lot of beeswax in nicely made-up cakes. So bad the 
man in charge of my heavy boat further down, at Shabauda Pungut's. He had 
filled the lower part of the boat with rattan cane. What be gave for them 
I did not learn, but I dare say the result will be profitable to old Gomba. 

For three dry fish (perhaps 3 lb.) we got so lb. of sweet potatoes I Barter 
is. at times very profitable. I learn that at Palawan one of our traders gives 
a box of' sardines (price 12 cents) for two bundles of rattans. These latter sell 
in Elopura 50 cents to $1 per bundle. according to de1nand and quality. Sardines 
are eaten, like caviare, as a relish, and one box would last some time, but even 
allowing for that, the. price paid is enormous. Truly these p~ople remind one 
of the old Romans and their predilection for English oysters regardless of 
cost I They resemble them in other respects too-the toga, the short cropped 
hair, a fillet of cloth around the head, perhaps with a flower stuck in it, the 
short sword at the waist and above all in their grandly independent character. 

16th November.-17th day. We stayed last night at Shabunda Pungut's 
campong. I had to give up my small boat to its owner a!Jd pay him for the 
loan in salt, fish, &c., and remuve into the large boat. We left this morning at 6-JO 
and floated rapiuly down to Pangeran Kahar's campong. The launch bad left 
on the gtb. We only remained as long as courtesy d~anded and resumed 

·our journey. Still fine, and 1 am half-inclined to regret I did not s~ay a fourth 
day at Sungei Bilang; besides our vrogress .bas been so rapid that we shall 
arrive at the mouth beforl! the launch can meet us. 

I stopped at the Bat\1 Tatak, where gold is said to have been found, and 
examined the rock. SandstDne at first sight, but appearing above it is a vein 
of granitic gneiss witll. chlurite attached. I got a sample, but found the rock 
very hard to break. 

17th November.-18th day. Last night we stayed at the Gold rocli:. I 
got specimens- micar<'ou.r sckisl-one a gold red the other grey. A very appropriate 
name from the appearance of the rock, but I am sold that gvld is never 
found near this class of rock We are 81 miles from th" mouth; the river is tidal 
10 far, and the depth is over three fathoms. 

THE PEARL FISHERIES OF TAHITI. 
A recent issue of the JouNial O.f!it:UI contains a lengthy report by M;. 

Boachon-Brandely, Secretary of the College of France, who was sent by the 
Ministry of Marine and the Colonies on a mission to Tahiti to study questions 
relating to oyster-culture there. Tbe principal product of what M. Brandely, 
wilh "the summer isles of Eden" fresh in his mind, calls "notre bdle et n 
potttque coltmie tie Taiti," is mother-of-pearl. All its trade is due _solely to this 
article, which for a century bas regularly attracted vessels to the islands wh1c,h 
compose the archipelagoes of Tuamotu, Gambier, and Tubuai. l'he mother-of­
pearl which is employed in industry, and especially in French industry, is 
furnished by various kinds of shells, the most estimated, variegated, and beautiful 
-of which are these of the pearl oyster. There are two kinda oC pa~rl oyaten-
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oae, kiiOwn under the name of pintadine (Me14atrin~~ tna'J'Karetif,ra), is found 
ia China, India, tile Red Sea, the Comoro islands, North-Ea.stern Australia, the 
Gulf of Mexico, and espee1ially in the Tuamotu and Gambier archipelagoes; 
the other, more commonly called the pearl oyster (Me/4ag,-i~~a radiata), comes 
from India, the China seas, tbe Antilles, the Red Sea, and Northern Australia. 
J;he shell of tile former is b&rder, more tinted, more transp&rent, and reaches 
rreater dimensions than the Mttter. Some have been found which have measured 
thirty centimetres in diameter and weighed more than ten kilogrammes, while 
the .flel4tztrin~~ radi414 rarely exceeds ten centimetres at the most, and never 
weighs as mucll as rso grammes. Both varieties supply pearls, those of one 
kind being at one time more favoured, at another time those of the other. Tbis 
depends on fasllion; but, on the whole, those found in the great pintadine are 
more beautiful, and the colour more transparent, than those of its congener. 
The amount of tbe trade from Tahiti· in pearls cannot be stated with accuracy, 
as there is much clandestine tuffic, but M. Branuely puts it down approxim­
ately at 300,000 francs, England, Germany, aud the United States betng the 
chief markets for the fine pearls. . The great pintadine is found in great abund­
ance in the Tuamotu and Gambier islauds. !'be situation there is very favQurable 
to them; in the clear and limpid waters of the lagoons tlley have full freedom 
for development, and are undisturbed by storms. Mother-of-pearl is found in 
almost every one of tile eighty islands which form the archipelagoes Tuamotu 
and Gambier. These belong to France, l1aving been annexed at the same time 
as Tahiti and Moorea, and have a population of about s,ooo people, all 
belonging to the Maori race. M. Brandely gives an interesting description of 
these little-known islands and people. The latter appear to hover always on 
the briak of starvation, as the islands, which are composed mainly of coral­
sand, produce hardly anything of a vegetable nature. While the neighbourini 
Society islanders have everything without labour and in abundance, the un­
forlunate inhabita.nt of Tuamotu is forced to support existence with coconuts, 
almost the only fruit-trees wbicll will grow on tile sandy beach, with fish and 
shdl-fi;h which ar: poisonous for se\'cral months of the year, and o(tcn they 
have to kill their tlogs for want of other alllmal food. There are no birds, 
except the usual sea-birds; no quadrupeds, except those brought by man; no food 
rcs.Jurc~s neceuary to European lif~, e.xcepl what is brdbght by ships. Although 
tile people are gentle and hospitable, they practis~ cannibalism, and M. Brandely 
auggests that it is pitiless hunger alone which has driven them into this 
horrible custom. These miserable people are the chief pearl divers of the 
Pacific; indeed it is tlleir only industry, and women and even children take 
part in it. There is at Anaa, says the writer, a woman who will go down 
twenty-five fathoms, and remain under water for tllree minutes. Nor was she 
an exception. Tbe dangers of the work are gnat, for the depths of the la&oons 
are infested by sharks, against which the divers, being un~le to escape, are 
forced to wage battle, in which life is the stake. No year passes without some 
disa,ter from sharks, and when one happens, all the dtvers are seind with 
terror, and the fishing is stopped for a time. But gradually the imperious wants 
of life drive them back to the sea again, for mother-of -pearl is the current 
coin of tb.e Tuamotu. With it he buys the rags which cover him, the little 
br.:ad and flour which complete his food, and alcohol, "that fatal present of 
civilization," for which he exhibits a pronounced passion. Twenty or thirty 
years ago the trade in mother-of-pearl in the Tuamotu archipelago was •ery 
profitable for those engaged in it. For a valueless piece of cloth, a few hand­
fnls of ftour, or some rum, the trader got h.il.lf a ton of motller-of ·pearl word 
one or two thousand francs, or even fine pearls of which tile natives did not 
know the value. The archipelagoes were frequented by vessels of all nationalities t 

-mother-of-pearl waa abundant, and pearls were less .rare than they are now-. 
The number oC trading ships increased; there wes competition amongst them, 
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anti consequently a higher price to the natives, who fished to meet the new 
dem~nd with improvicent ardour. The consequence is that the lagooru; are 
less productive, and that even the most fertile give manifest .signs of exhaustion. 
The prospect of having the inhabitants of Tuamotu thrown on its hands in a 
state of llelpless destitution, as well as of the disappearance of the principal: 
article of the trade of Tahiti, and an important source of revenue to the colony; 
alarmed the Colonial administration and the Ministry of Marine and tbe.Coloniei 
in Paris. Accordingly, M. Brandely was selected to study the whole subject 
on the spot. The points to which be was instructed to direct special attention 
were these : (I 1 J'he actual state of the lagoons which produce_ oysters : are 
they beginning to be impoverished, and if so what is the cause, and what the 
remedy? (2) Would it be possible to create at Tuamotu, Gambier, Tahiti and 
Moorea, for the cultivation of mother-of pearl, an industry analogous to that 
existing in France for edible oysters? Would it be possible by this means 
to supply the natives of -Tuariwtu with contmuous, fixed, remunerative labour 
which could render them ind~pendent, and remove them from the shameless 
cupiditiy of the traders ! Could they not be spared the hardships and dangers result· 
ing from the continued practice of diving, and be turned to more fixed sedentary 
modes of life, by which they might be raised gradually in the social scale P 
(3) Should the pearl fishing in the archipelagoes b" regulated, and, if so, what 
should be the the bases. of such regulations? It was on the mixed economical and 
philanthropic mission her~ indicated that M. Brandely went to Tahiti in F.,bruary 
last. The statistics did not s ·ow any decline in the production of mother-of-pearl, 
but a careful study on the spot showed that this was due to the great amount 
of the clandestine traffic, and that the lagoons were growing less productive 
day by day, that beautiful mother-of-pearl was becoming rarer, and in ordu 
now-a-days. to get oysters of a marketable size, the divers are forced to go to 
ever greater depths. M. Brandely recommends prompt and vigorous measures 
be taken at once, as 'the lagoons of Tuamotu will soon be ruined for ever. 
The partial st.-ps already adopted have b.een useless. The total prohibition of 
fishing in some of the islands for sev~ral y~ars has faikd, b"caus~ it has bet:n 
found that the pintadine is hermaphrvdite, and not, as formerly was b.:lieved, 
unisexual. The cause of the impoverishment of the lagoous is excessive fishing, 
and nothing else. He th~nks that it is possible to create in Tuamotu, Gambier, 
Tahiti and Moorea a rational and methodical cultivation of motheN.If·pearl oysters, 
analogous to that existing with regard to edible oysters on the French coasts, 
and to constitute for the . profit of the colony an industrial monopoly which no 
oth(r country can dispute, for nowhere else can such favourable conditions be 
met witb.-Nahlr~. 

METALLIC VEINS IN THE ROCKS OF CEYLON. 

S11.,- There bas been much learned speculation about the age of the rocks 
in Ceylon, but it seems to me of very little importance what place they ocm~py 
seeing that they are old and crystalline enough to make it highly probable 
that they contain something of more value than fossils. I meat• metallic veins, 
the search for which seems to me to have been sadly negJ.ected, for it is 
hardly possible that rocks so crystalline could . prevail ever such a large extent 
of country and not have some payable fissur.-s m them. I have only heard of 
one case where any real prospecting was done, and, I believe, some silvr:r 
found, but the work was not carried out sufficiently to prove whether tbe 
vein .was a paying one or not. Some good, however, was done by the attempt 
IW it showed that vdns may be looked to run from about E. N. E toW. S. W., 
aame as they do in Wales. 

Many erratic attempts have been made to find gold in b~dded quartz wha~ 
the strata chanced to be sufficiently on edge to give it the appearance of :a 
fissure vein; but nothing was examined that did not show quartz, as only gold 
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was hoped for. The only reason I have heard, given against the chance of 
finding metals in Ceylon, is that ilo trace, may be said, is to be found of them 
o~ .the surface; bat this is hardly any reason, in my opinion, against them in 
a. country that has not been knocked about by earthquakes . and volcanic dis­
turbances. Except silver, very few metals are to be found quite up at the 
surface, ami copper is usually from 8o to 100 feet down. M. 
· [Our correspondent, in a private note, tells of "prospecting" in Pussellawa, 

and sends the following from Mr. A. Dixon:- • 
. "Normal School, Colombo, 13th August rS&t-
. "I am sorry I have kept you waiting so long, but have been very ill 

under the doctor, who would not allow me to do any work. I have assayed 
your quartz. It is of a far superior qualitY. to the last you sent, being much 
more compact. It contains the minerals hornblende and epidote in layers, 
and at the junction of these with the quartz there is metal. Silver is present 
at the rate of 113' 5 dwt. per ton. There are also traces of gold, tittanium, 
iron and manganese, and other less important metals.-Yours sincerely, 

ALEXANDER. C. DIXON." 

We 9uite agrte with our correspondent that a thorough geological and 
mineralogtcal survey of our formations should be made. There have been some 
pretty deep cuttings on our mountain railways, and an examination of the dMlri1 
might reveal something valuable. Mr. Blackett, who brought . knowledge and 
testing material from Ballarat, is sanguine that gold will be found in Ool01bage. 
Mr. Blackett, in fact, had specimens of his rock assayed at the School Mines, 
Victoria, with the result of gold being found at a rate which would pay under 
favourable circamstances.-ED.] 

MINERALS IN CEYLON. 
DI!AI. 811.,-Like the man who felt inclined to kick the postman because 

the letters he brought were all duus, I suppose I ou~bt to pitch into you for 
causin~ my "platinum" turn out only " iron pyrites. ' " 0 what learning is!'' 
as Juliet's nurse exclaimed. Metallurgy and mineralogy are sealed books to me, 
but I judge it was not silver from its l,eing too hard and not white enough. 
I therefore oscilated between "tin" and " 'platinum"; and as, in human nature, 
"the wish is father to the thou~ht," I chose the latter. Boo, boo I Will you 
kindly supplement your information with a little f~rther instruction, and inform 
me briefty htnll sulphuric acid &c. is made from the pyrites! A course of 
"Lyell " has since opened my eyes. The metamorphic rock which contains the 
veins of iron pyrites is the gneiss, soapstone, argillite, schist. or whatever it 
may· be called, and is easily broken up with a jum~r- I will send you down some 
fair office samples for :Jourself and the Museum, tf they have none there.-Yours 
'unptefully, . PLATINUM, 

[A ceologist answers the above enquiry as follows:-" Iron pyrites (Fe S2 ) 
is a sulphuret or sulphide of iron, consisting of one equivalent of iron and two 
of sulphur. The metal is oxidised and dissolved by boiling with concentrated 
nitric acid, the sulphur separating and rising to the surface of the solution in · 
grey flakes and eventuallr fusing into yellow globules. A portion of the sulphur 
thus · separated becomes oxtdised and forms sulphuric acid In making the sulphuric 
acid of commerce, there may be some simpler method of reducing and utilizing the 
pyrites. Mr. Cochran would no doubt be able to give you reliable information on 
the suhje~t b!:ing a practical chemist." The position of a country in the ranks of 
civilization being fixed bv its consumption of sulphuric acid, according to a 
well-known saying, a simple· method of manufacturing the article in Ceylon wotild 
indeed he advantageous; but we fear this is out of th~ question, and that the 
process is complicated and expensive-ED.j 
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EXPERIMENTAL •CULTIVATION OF PEARL OYSTERS. 
Caftain Donnan's report is to the following effect:-
" regret· to say that out of 12,000 oysters placed in the experimeotal 

tank on the reef off Silavatturai in March last, I found only 21 remaining 
alive. Some of the oysters may have been washed out of the tank by the S. 
W. monsoon sea, as it was not complttely sheltered from the wash of the waves, 
but the bulk of them have, I believe, died off and been destroyed by some 
fish preying upon them. About 100 dead shells were found in the bottom of 
the tank, many of which bore evidence of having been bored through and nibbled 
away. It is ju~t possible that some fish u:ay have got into the tank and preyed 
upon the oysters either by gettiug over the coral barrier around it, which would 
be slightly under water at high.water, or through the interstices of the coral 
unde,-neath 

"The experiment so far has been a .failure, which may be attributable to 
four causes: 1st, overcrowding the oysters in the tank; 2nd, deficiency of nourish· 
ment in water so near the surfac"; Srd, destruction by fish wbich had got into 
the tank and preyed upon them; 4th, by excessive agitation of the water in 
the tank during the S. W. monsoon sea; or probably to all these causes combined. 

" I shall try the experiment again in March next in a tank to be made 
on a. more sheltered part of the reef, with the embankments raised above water 
and fewer oysters placed on it." 

We are glad to see that Capt. Donnan means to persevere in experiments 
which, notwithstanding previous failures here and off the coast of Southern India. 
aze, we cannot doubt, destined in the end to be successful. ThC're are many 
appliances of modern science, such as the electric light which could be applied 
and which it would pay to apply so as to .;ecure success in the culture of the 
·pearl-bearing bivalve. Besides the reasons for failure adduced by Capt. Donnan, 
1t seems quite possible that the higher temperature of comparatively shallow 
water may have bad an injuriously effect. Unlike the edible oystt>r, the pearl 
mussel seems to flourish best in comparatively deep water, from four to seven 
fathoms. Not only is the sea-water still at such depths, but it is quite possible 
that many of the predatory fish, which are so destructive to the shells, do not 
exist at, or but rarely visit, such deep floors of the sea as constitute the habitat 
of the "pearl oysters." The results of !eccessful culture in converting a 
capricious but welcome source of revenue into constant productiveness would be 
so important to the clony ~<nd all its intert;sts, that we cannot doubt Government 
will afford Capt. Donnan all pcssible_ aid as well as encouragemt in his inter­
esting and inelligent efforts to cultivate the pearl oyster. 

THE PEARL FISHERIES IN WESTERN AUSTRALIA. 

Tlae StatuJa,d of Nov. 28rd has an interesting article on the discovery of 
peazl banks in King Sound, Western Australia. "The locality," it says "Is 
JQ&t the spot in which one would expect the gem-bearing oyster to breea. It­
IS a deep and comparatively quiet inlet of the warm sea which leaves the shores 
of Western Australia, and therefore in every way suited for a mollusc which · 
lGves quietness, and bas an· insuperable objection to cool currents. The chances 
are all in favour of the pearl oyster being found in greater or less abundance · 
in the majority of the bays and gulfs around the coast. Nickol Bay bas long 
been a fa.mous • fishing' station; the oyster abounds in nearly every suitable 
lqoon of the Pacific lslans; and for many years past the • fishery' bas formed 
an important industrx off the shores of Queensland and North Australia. It is 
true that neither in size nor in water can the pearls of Torres Strait and Western 
A~tralia compare .with taose of Ceylon, Panama, the West Indies, or the Persian 
Gulf. Yet the shells within which they grow are much more \'aluable for the 
cabinet and button makers than those which yield the finer gems of th4! Orient 
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and . Tropical America. Indeed, the Australian and Polyne9ian pearl oyster· ~ 
'fiihea' not so much for the pearl which they may or 1nay not contain as fOf' 
the shells. Hence, though the occasioJ>al profits of the business may not be 10 
great as those of the industry as pursued in Ceylon, yet the returns are steadier; 
Jo1)r, gem or no gem, every oyst!!r brought to the surface repre,ents 10 much 
money. There is-as there must always be in any trade pursued under the 
surface of the sea- certain gambling element in it. But the risks are io.finiteiJ 
less than those attending the work of men who depend on. pearls alone for 
their reward. Until lately the 'fishers' have, for the most part, confint.d their 
operations to the strait between Queensland and New Guinea. They han, 
however, for some time stretched along the entire extent of coast likely to 
yield the object they are in search of, and we may be certain that before long 
we shall ht>ar of fine hauls being made in some of the half-explored or :wholly 
unvisited bays and gulfs of Papua. Hitherto it bas only been the extreme risk 
run by the fishers which has \lrevented the extension of their operations in that 
direction. Still, if the necessities of the Colonists demand it, we cannot doubt­
but that a gun-boat will be sent to protect the divers, just as, at intervals, 
the Navy has extended protection to the eatablishments which fUrsue their calling 
in the island in Torres Strait, which, for this very reason, we permitted the 
Queenslanders to annex some six years ago." 

Mr. E. W. Streeter, of Holborn Viaduct, writes to our contemporary to 
say that, being largely interested in the pearling industries of Austl'aiia eel 
Ceylon, he has read the article with much attention, ana adds :-"The so-calU:d 
new pearling ground at King's • Sound bas been known for some tine, but 
owing to the depth of water there, varyin~ from 16 to ~ fathoms, it could 
never be worked by naked divers, and it 1s only lately since apparatus divers 
have been introduced along the coast tllat the ground ha~ had a fair c'hance 
of being properly" tried, and you know with what success; but even now its 
depth is detri1nental to the health of the .men and also to the amount of work 
they can do per day. The Western Australian fisheries, however, have produced 
pearls which in size and quality can compare with the finest tile world has 
ever seen. .One pearl which 'was found along that coast last Boxing Day bJ 
one: of our boats was as large and round as an ordinarr marble, and for It 
the present ownu has refused over 1,300/. We have vis1ted some of the half. 
explored bays and gulfs in New Guinea, and discovered fine shell there, but 
the unhealthiness of the climate was found to be a far greater drawback to 
work than the hostility of the natives. In fact, so many divers died of that 
peculiar disease known as Beri-Beri that few care to go again. Those engaged 
10 shelling have to undergo many hardships caused by the scarcity of fresh 
water, the frequency of hurricanes, and the dangers of navigation in close 
waters, of which only incomplete charts have been made; but though fortunes 
have never been won at this jndustry, the better class of shellers have conferred 
~any benefits on the natives belonging to the different coasts where they have 
worked."-EJ~riJjtan Mail. · 

Pl.UMBAGO :-CEYLON'S ONLY MINERAL OF IMPORTANCE. 

(Summa1)1 of a Paptr read before the Ceyltm Bra11clz of the Royal Asiatic 
Society, un ..(ugust ~8, by Mr. A. M. Ffl'lfUSoll, 0. Jl. G.) 

PLUMBAGO: With Special R,j,renc• '" 'the Pus1litm Occupied 6,Y tlu 
Ni~ral ita the C'oHlmerce of Ceylon; and the Quulitm lJucussrd of lilt Alleged 
Ezilftnct in the lsla11d of the Allied Substance, A11thradtc: 

Mr. Ferguson commeneed by stating that the mineral of which his paper 
treated was a form of carbon, the substance which constitutes so large. a 
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po~ of organize(! nature, more especially of the ve~etable world. Graphite 
'lftS 111 truth vegetable matter mineralized by those vanous forces of m'Cii$tare, 
heat1 friction, preasure, and electricity or magnetism, which have so marvel­
lOIIIly metamorphosed the primitive rocks in which the mineral is generally, if 
not exclusively, foWld! In Geikie's Handbook of Geology, graphite is mentioned 
first in the list of rock·forming minerals, sulphur and iron following, before 
silica in its . protean forms is specified. In a more or less definitely crystallized, 
foliated, · columnar, needle-like, or massive shape, the mineral embodies the 
altered remains of some of the earliest ·plant forms which appeared on the 
earth, when the fiat was uttered in the far back ages of creation, "Let the 
earth put forth grass, herb yielding seed, and fruit tree bearing fruit." Those 
of the audience who entertained a vivid recollection of the fascinating paper 
by. Dr. Trimen on the Flor,a of Ceylon, recently read in that ball, eould 
imagine the delight it would afford that emin~t naturalist and thousands of 
other scientist~, could the brilliant steeJ.,.grey to jet-black ore they were consider­
ing reveal the secrets of its vegetable origin and show the fibres, the leaves, 
the ftowers,.and fr11.its of the earliest herbage of the morning of the times, 
f7om which it ha,s been trans{ormcd, in like manner as ordinary coal also 
generally speaks of the early days of the geologic ages. But graphite (so called 
from its earliest use in the formation of pencils for writing and sketching), whick 
tere can be little doubt is. closely allied to coal, although generally older in 
origin, and the subject of more intense and long-contir.ued metamorphic influence 
than ~he carbonaceous substance so valuable ·as fuel, is too highly mineralized 
(with the exception, perhaps, of the formati01Ts in Canada) to display a trace 
or tile vegetable tissues frgm which it claims its descent. 

T() the seeker for fossil remains of ancient organic life, therefore, graphite,• 
like our other primitive rocks, gneiss and crystalline limestone, is less interesting 
than are the coal measures, with their wondufully preserved specimens of plants 
and animals anu shells, on which human eye probably never looked until the 
operations. of the toiling miner revea.led their, in some cases, almost perfect 
lineaments. Graphite seems, in truth, to be the lllOSt highly crystallized form of 
carbon ·next to the· peerless diamond, which poetically, if not with perfect 
scientific accu• acy, has been described as a drop of pure liquid carbon crystal­
lized. Graphite (to which, when burnt, the diamond re'l'erts) has a beauty of 
ifs own, and as small diamonds have actually been formed by artificial means, 
the time may possibly arrive 'vhen the form of carbon which mineralogists 
rank only next lielow the diamond may, by means of the appliances of pro­
gressive· science, ·be advanced from the seconu to the first place. Let us only 
attempt to imagine a mass of ·pure graphite equal to a quarter of a ton, such 
as tl\at sent to Melbourne in 1880, and the still la'l'ger mass which will prob­
ably figure in the Court of· the Colonial and Indian Exhibition of 1886, 
metamorphosed into dinmond "of purest ray serene," and try to conceh·e the 
thing of beauty it would be, even if shrinkage in the transformation process 
reduced its size to one-tenth or even one-hundredth of the original bulk. Mean­
time it seems curious that Ceylon, so rich in "precious stones" which, with all 
their brilliancy are simply crystallized and coloured clays, should be utterly 

, destitute ol speciruens of the king tJf all gem&; seeing that diamonds are found 
close by us m Southern India and in formations similar to those existing here: 
laterite, occasionally, and e'specially in association with corrundum, which in 
Ceylon is so common and of which our most precious sapphires and rubies are 
but higher forms. 

The pnper then stated that of more value to Ceylon economically, beyond 
nil comparison, would be the real discovery amidst its rocks of that form of 
carbon which ranks next to the diamond and graphite, and which seems to be 
gt"nphite nnd perhaps diamond in a less altt>red fonn. It ne~ds scarcely be 
i:lid that coal is referred to. 



The authority of the late Dr. Gardner, formerly of the Royal :Botanic Gar· 
dens, Peradeniya, the late Rev. Dr. Macvicar and Dr. William King of t\le 
Indian Geological Survey, was quoted, to show the improbability of the exist· 
ence of coal where, as with us, primitive rock Conned the surface strata, and 
the reader proceeded to discuas fully and to show the utter baselessness of 
statements made by Dr. Gygax, a Swiss mineralogist, and endorsed by Ten· 
uent, to· the elfect that in addition to millions of tons of iron, which could 
be laid down in- Colombo at £6 a ton, anthracite, in association with plumbago 
and basaltic rock, was equally abundant and could be laid down in Colombo 
at 18s per ton, after cost of digging and conveyance from Sabaragamuwa. · If 
Gygax and Tennent considered the alleged discovery of anthracite important 
with reference to steam navigation in 1848, how much more important would 
such a discovery be now, when the powerful ltut odourless and smokeless heat 
which the fonn of coal called anthracite yields would be just what is wanted 
by our expanding tea industry, while, as regards the requirements of steamers, 
it need only be mentioned that between 1880, when Colombo Harbour first 
afforded moorings for steamers, and 1884, the imports of coal into Ceylon had 
gone up from 80,000 to nearly 200,000 tons, the average value being over 
R20 per ton. But while bituminous ·coal was found in India anthracite did not 
exist there, the nearest approach to it being crushed coal near Darjiling, which 
had been converted into semi.graphite. But, while dogmatism was deprecated, 
entire scepticism waa expressed as to the existence in Ceylon of anything 
more closely resembling coal than the peaty matter found; amongst other places. 
at Nuwara Eliya, and which, compressed and dried, might be useful as a 
fuel. What seemed beyond question certain was that neither Or. Gygax nor 
any other human being had ever seen anthracite in our gneiss rocks, and as 
to the alleged discovery of the mineral in enormous quantities, Mr. l<'erttuson 
said : In the history gf scientific explora~ori and report, and of colonial hiStory 
and progress there seems t~ be no greater fiasco. · · 

A curious cii'Cumatante in connection with the alleged existence of aathra- · 
cite in Ceylon was mentioned. The late Mr. John Armitage, a well-known 
and enterprising merchant, saw in the British Museum a specimen of fine 
iridescent anthracite labelled as from Saffragam, Ceylon. It was said to be 
from the collection of a Colopel GreYille, a name not pi:X)Illinent in the 
annals of Ceylon,- and Mr. Ferguson added :-To show how confusion tqay ari~e, 
I need merely mention that through the drqpping of a comma, plumbago is 
represented in successive work&, including the Etfeye/Qp~dia Brillmnica, as 
found in "Travancore Ceylon," as if tile localities were one. There is the 
case of colu•IHJ root, too, which received that name because ships touching 
last at Colombo brought the bitter root to Europe from India. But the crown­
ing absurdity waa that the Emigration CommissioneD, who had in 1846 the 
ordering of such matters, instead of saying to Messrs. Armitage and Tindall, 
"We will refer to the Governor of the colony for information," or, "You go 
and prospect and let us know what you find and under what circumstances, 
make your offers, and we will consider them,'' jumped instantly to the conclusion 

• that anthracite of such quality, in such plenty, and . in such circumstances of 
cheap acquirement, existed in Ceylon, that 40 per cent would be a fair royalty 
to charge ! There the matter ·ended, until Gygax's alleged discovery was an­
nounced, two years subsequently." It seems just possible tJtat in ~th cases the 
supposed anthracite was the rocky hard fonn of plumbago, which the natives 
call ya!Joya or iron dross. It was suggested that finally to set at rest the 
question of what minerals or metals might and might not be expected to 
occur in our Ceylon formations, the Asiatic Society should press on Govern­
ment the propriety of askintr for the loan of the services of a competent 
geologist like Dr. William K1ng of the ln.dian Geological Survey, who, with 
his experience acquired in India, could pronounce. on all importan~ points in 
a period of time probably not extcodiDJ be)'ond . a year. 
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. Passing over much detail of a more or less interesting character, we quote 
as follows :-

But if the diamond, amber, coal, and petroleum arc absent from our rock 
formation~, happily there can be no question as to either the quality or the 
quantity of our mineral carbon in the shape of plumbago, of which indeed, in 
the fora1 most valuable ·for the manufacture of metal-melting crucibles, Ceylon 
seems to h:\Ye a.~ much a natural monopoly as she has' of first-class cinnamou 
in the vegetable world. There are, no donbt, vast depoait5 of graphite in North 
America, especially in Canada, but the mineral seems to be generally diffused 
in rock from which it is diflicult and expensive (labour being scarce and dear) 
to scparnte the ;mall particles. Graphite, although rare in a form economically 
valuable, seems very widely distributed over the face of the earth. In India 
plumbago has bee.1 found in a large number of places, and bas been the 
subject of many experiments and much discussion, but the results ha,·e been 
hitherto disappointing. It gen<!rally apt•-~ars sparingly in very quo.rtzy rock, and 
in hea\·y ferruginous gnels5. The mineral is deficient in lustre, contains much 
iron, and one ~r.ecimen ga,·e 85 per cent of lime. Lime is, perhaps, even more 
fatal to the va uc of plumbago than iron, and although &raphile may occuc in 
the m1gnesian lim~tonc~ of Ceylon (I never heard of but one instance), it i~ 
quite m.mifest that digging in the dolomite need nevc:r be •re>orted to, the min· 
era! b~ing so plentiful in our quartzy gneiss, where the only enemy encount· 
ered, and that, happily, not very frequently, is iron. Like some other advers· 
aries, this one sometimes appears in guises the most radiantly beautiful, in the 
ptesent case as pyrites varytng from splendidly crystallized masses, with facets· 
poli$hed like finest silver, and again Simulating aunferous treasures by putting 
on the most glorious colourings of gold, shading away td a lovely and delicate 

• green, indicative, this tint, it i.s supposed, of the presence 'of ilUiphatc of 
copper. · .. 

J'his auriferous colo!Jred pyrites is . appropriately named in Sinbale$e dlya 
ml-faJ,, or " water gem.~old," the recogmt10n of water as the a~;ent to which 
the formation and its bnlliant colours are largely due being, cl!nously enough, 
ia perfect accord with the conclusions of the most advanced geological 
scientists. 

To Mr. Williams, Acting Government ,6.gent of the North· Western Pro· 
\'ince, I am indebted for a collection of inter~sting specimen5 from Polgola on 
the road to Dambulla, showing how plumbago is asliOCiated with an·J forms 
round a nucleus of crystalline or semi·orque and sometimes garnetiferous quartz 
(the position of the minerals being, am told, occasion.Uy rever;ed), and 
quite a number of pieces of rock which the non-scientific might well be ex· 
cuscd for regarding ru; coated and permeated with brilliant golden ore. These 
may be regarded a.~ the flowers of the subterrannean regiolll · where plumbago 
is mine~. I .am bound to !;tate, however, that the brilliancy of iron pyrites 
bas no effect in. modifyin_g the inimical feeliap with which those connected 
with the plumbago enterpnse regard the mineral, while they talk with disapproval 
and disgust of the ya6e~~ra-(4)ya iron, l!e~~ra. dross : iron dross, tbe hard iron· 
like form of plumbago; and anyone desirous of procuring specimens will be.· 
made heartily welcome to wl:at in the eyes of · the plumbago dealer is asliOCi· 
ated with a rocky inferior and unsaleable product. But truly th.c pure SQ{t 
mineral itself, in iti various forms of crystallization, the mc:nt prevalent beiug 
<\ ·radiating star-like arrangement, and its variation of sparkling colours from 
steel grey to pbtes of jet black, may be regarded as a veritable "thine of 
l;"auty." A collection t>f first-clnss lumps, each highly polished and lustrous, 
intenJcd for shipment to Germany, which could be seen at j\lr. W. A. l'emando',; 
store recently, was certainly a striking sight. In connection with this collection 
of silvery masse,, Mt. fo'ernando showed us specimens of a dark-coloured variety, 
of uceJic-like f01'1natiun, which he s3id he had been requflited by his customers 
Jo make_.up separate~)<, u the ordinaey mills ~llld qot g,il7 &rind Jhat partie· 
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lllu q~lity. Gr~ite genetally, like iodine, shows a bright m~tallic sheen, 
but it is a.t one~ cfutinguished from the true metals by its soft. and 'unctuous, 
mechanical condition. I am speaking of first-class mineral, for, showing us a 
specimen of plumbago formed, apparently, over an ironstone nucleus, Mr; 
Fernando declared such o~e to be unsaleable .. In truth, the reasons why our 
Ceylon graphite is so much sought after, are the · entire absence of lime from 
tlie mineral, and in most cases its equal freedom from ferruginous particles, 
the smarr proportion of foreign substances, if any,, being volatile matter and 
minute fragments of silica and alumina. Besides grinding to extreme fineness, 
an acid bath is used thoroughly. to purify graphite used for certain delicate 
purposes, such as electrotyping, when the finest al}d purest dust is required to 
~oat surfaces of wood, plaster of Paris, and guttapercha, &c., to render them 
conductive. An authority, of all in the world, perhaps, best . qualified to speak; 
describes Ceylon plumbago as combining the two qualities of being almost as 
refractory as asbestos and at the same time the most perfect conductor of heat. 

The various portions of the world in wbich graphite is found were then 
enumerated, from North America to Japan, and the first mention of Ceylon 
plumbago were traced, evidence not being forthcoming to prove Bennett's asser­
tion that Ptolemy, who wrote in the second century of our era, had referred 
to the mineral. The Historical records of Ceylon are as silent regarding plum­
bago as they are with reference to cinnamon, but a medical treatise of the 
fourteenth century (about the date of a MS. extent in Europe said to be ruled 
with black lead), speaks of kalumit1ira11 (black mica), as a ntedicine wh~ 
boiled and .subjected to the detergent influence of Euphorbia juice. The Cum· 
berland black lead was also sought after as a medicine about a century and 
a half ago. . 

To quote again~-The officer of the late Ceylon Rille Regiment who wrote 
a book on Ceylon stated that Thunberg, the Scandinavian naturalist, who wrote 
in 1777, was the first to notice plumbago as a product of Ceylon. This was 
an error. Robert Knox, who wrote in 1681, mentioned the existence of ·the 
ntinecal; and Valentyn gives a letter of a somewhat earlier p~od by the 
Dutch Governor Ryklof van Goens, dated 24th September 1675, addressed to 
his successor the Governor-General Jan Maatsoyker, in which he mentions veins 
of plumbago (pottoot) in the hills . and mines in the lowcountry. He described 
it as a product of quicksilver, an error which, repeated, may explain the alleged 
discovery of a mine of quicksilver near Kottc soon after the British took 
possession of 1;olombo. So important was the latter discovery deemed at the 
time that a military guard was placed over the mine; but subsequently th\! 
existence of quicksilver in Ceylon became as mythical as that of anthracfte 
seeans now -to be, or the alleged discovery of coal by the Dutch who are said 
to h~\ve disregarded it in view of the abundance of wood fuel. • • • A Mr. 
Ive, who wrote apparently in 1755, professed to have disc.overed "black lead" 
and copper ores m Ceylon. Mr. W. P. Ranesinghe has unearthed for me the 
tr.1dition that the last King of Kandy, infamous for his cruelties as he is 
famous .for his a:;thetic taste, added to his many-sided character a development 
of the commercial instinct, supplying1 i.t is said, plumbago to merchant ships, 
more than seventy years before such entcrprizing traders as the Fernandes and 
De )leis appeared on the ·scene. The tradition seems also to indicate that some 
of the plumbago in which the monarch traded was dug from a mine on .the 
lands of ~Iolligoda Dis a wa. . 

Then followed references to notices of plumba2o by Cordiner and Da\·y. 
Bcrtolacci, although he dealt with every export' of any importance in detail up 
to the end of 1813, makes not the slightest mention of plumbago. The . export 
o£ tb.e article .must have commenced. between 1820 and 18~0, however, for 1\{~. 
Joseph Dixon, the founder of the great' American Crucible Company, obtaiqed 
a sh1pmeat of Ceylon ~·lumbago itt. 1829. In that very year Col. Colebrooke, 
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one of the Commissioners on Ceyloll affairs, stated in his report that provision 
bad been made for the delivery of cinnamon and black lead. in the Kandyan 
Provinces (then including the Seven Korales) at fixPd rates.- Reference to· three 
Government Calendars shows that there is no mentioll of plumbago until 1881, 
when it was included in the· list of articles liable to export duty, the rate 
being l Od. per cwt. The amount of revenue at this rate in 1832 was £22 
18s lid. The mineral did not, however, assume real importance in the commerce 
of Ceylon uulil 1834, and for the half-century which bas elapsed between that 
year and the end of 1884 I possess, thanks to 'the courtesy of the Assistant 
Auaitor-General, Mr. C. Dickman, full details of the rise, progress and fluctu· 
ations of the trade until from small beginnings it has in the past five years 
attained truly important dimensions whether regard be had to the quantity and 
value of the mmeral exported, or the revenue derived by Government from 
a royalty finally fixed in 1877 at the very moderate rate of R5 per ton. 

For the first three years of the period beginning with 1884 no export duty 
was leyied on this article. From 1887 to 1846, and again from 1868 to 1869, 
a duty of 2t per cent was levied, which yielded in the earlier period sum !IC 
low as R12•25 in 1889, risin~ to R759 in 1846. In the second series of years, 
when export ·duties were levted expressly for railway purposes, the duty rose 
from Rl,l90 in 1868 to the appreciable sum of R22,240 in 1869. The latter 
sum was levied on 226,182 cwt. valued at R889,620. The rated duty seems, 
therefore, to have. been as neady as possible one-tenth of a rupee per. cwt. 
The only Customs impost to which plumbago is now liable is apart, from tbe 
royalty, T cents per barrel, recently exacted for harbour purposes. As each 
barrel contains 5i cwt. net of mineral, the burden is only a fraction over one 
cent per cwt., in addition to the royalty which since 1877 has been levied at 
the rate of R5 per ton, or ~5 cents per cwt., equivalent to 2! per cent on the 
Customs valuation of R10 per cwt ., but rising to 6 per cent if the real value is 
only about RlOO per ton. Previously to 1861 no royalty was levied, and the 
nrying rates since then have been :-

In 1851 per ton 4.r. In 1864 per ton l6.r. 
, 1852 , 6s. , 1869 , BO.r. 
, 1869 , ... 17s. 6d. , 1878 , R10 

, ·, 186~ , 14.r , 1877 , Rll 
There can be no possible question, it'' would seem, of the propriety of 

exacting a royalty, moderate in proportion to its market value, on this mineral, 
whicli is entirely an article of export, and which is as much the property of 
Government, or the people of Ceylon, as are the pearly treasures of the "oyster'' 
banks off Arippu,-providing, · too as the revenue from plumbago does for the 
cgnstruction, amongst other public works of means of communication which 
facilitate and theapen the operations of the diggers. We could only wish that 
copper, tin, nickel, and other ores which have been so positively written about 
as occurring in Ceylon with gold, which beyond question does exist, were found 
in quantities suff1cient to add appreciably to the revenue in the shape of royal­
ties. The one necessary qualification is of course, that the amount of the tax 
should be such as not to bear heavily_ on 1m enterprise which is always toil­
some and often precarious. Taking the· average value of plumbago at RlO per 
cwt., the Customs figure, the present impost of 26 cents ts, as noticed above, 
only equivalent to a rate of 2! per cent, which certainly cannot be complained 
of as unduly onerous, however justifiable complaints and remonstrances were 
when 14s, 16r, and even 80s, per ton were exacted, or RIO between 1874 
and 1877. The present rate has the merit of being light, easily collected, 
and productive, for in the five years ended 1884 an average export of nearly 
12,000 tons per annum, of an annual value of R2,400,000, yielded royalty 
equal to a yearly average in round numbers . .of R60,000. When the proceeds, 
of digging licenses and leases of Crown lands, and ata mps on those lease5 
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are added, the average may be raised. to R65,00. The maxima of qUaDtities 
e11ported, total value, and lotal revenue were reached in 1888, when the figures 
were:-

cwt. 1162,77, 
RJ,627,787 

Plumbago exported 
Value @ R10 .per cwt. 

l Royalty R6ti,69* l 
Total revenue 

Leases and licenses 4,727 .. . 
R70,.21 

Wonderful contrasts these, even if we reduce the Customs valuation by one· 
half, to an export of only 423 cwt. in 1839, valued at only R490, or a little 
over R1 per cwt., and yielding to the revenue of the Colony only Rl2·25, a 
sum scarcely worthy of collection.! The totals for the whole period of half· 
a-century of the export trade in Ceylon plumbago are striking viz :-

. Quantity exported cwt. 3,526,000 
Value of this quantity R25,742,000 
Contributions to revenue R841,000 
Crediting plumbago revenue with items brought to account under stamps 

and other headings, the amount might be raised to R900;000, and, had Govern· 
ment always got 1ts own in the shape of royalty, the round million of rupees 
would be considerably exceeded. 

Taking averages of qualities and periods, it is probable that R200 per ton 
is too high a valu.uion for this mineral, and that twenty millions of rupees 
would more nearly than twenty-five millions represent the total value of 
the plnmbago exported in fifty·one years, for which figures are given. At any 
average price of less than RlOO per ton it would probably not pay to dig plum­
bago, and as a matter of fact what was evidently over-prDduction between 
1880 'and lBBS led to a reaction in lBB,, when not only did exports fall off, 
but operations in the preparing yards in Colombo were stayed for a time by 
general consent, some not opening again even when the probability of a -war 
with Russia gave a fresh fillip to the trade. 

It is a melancholy fact that plumbago is one of the class of articles 
like " villainous saltpetre" and some others, the trade in which prospers when 
war bas broken out or when warfare is threatened. The reason in the case of 
our staple mineral is, that the chief use by far to which Ceylon plumbago is; 
put is the manufacture of crucibles, nozzles, &c., employed in the preparation 
of Bessemer and other steel, now in such large · requi!iition for shipbuilding, 
plates for ironclads, torpedoes, shot, shell, &c. ; this, in addition to the melting 
of the precious metals, for which crucibles of refractory plumbago are emi­
nently suited from their superior strength and perfect smoothnelis. There are 
many minor uses to which plumbago is put, as will hereafter be shown, but 
I believe l am right in stating U!at its extended consumption (if that word can 
be correctly applied to an article whtch is almost unconsumablc) in recent years 
is due to the great and rapid advance of the steel industry on both sides of the. 
Atlantic, not merely to provide materials for ships, du~able and light, but for 
the dread we;~ pons and appliances of modern warfare, such as Krupp and· Arm· 
strong guns, steel shot, &c. But the abundance of the ore in Ceylon, and the e11terprise 
and activity with which the mining, preparing and shippin' of tjle mineral have 
been pursued, have in this case, as in so many others, recently led to production 
considerably in excess of demand, so that the profits of the pursuit, never very 
great and always precarious, Lave recently been low or ,;/. 

Wben at its highest market value I do not suppose that Ceylon plumba(o­
ever sold for more than £50 per ton : indeed the higest price of wbtch I have 
evidence is £48 realized by Mr. W. A. Fernando, of Brownrigg Street, 
Colombo. What is this to the celebrated Borrowdale peijfil "black-lead." 
mines, which, after ,having been worked since the reign of ().ueen Elizabeth, 
recently gave out, so that now pencils picked up at Kuwick as curiosities 
cost sixpence eacl-1.! In the. ~eport ,of tpe Matara diitrict fo~ 1870 tbe Assifhlnt 
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Government· Agent stated:-" To meet Ceylon plnmbago In Cumberland was 
certainly a surprise ; but when recently at the English Lakes 1 learned that 
plumbago· from this Island was mixed with the local graphite to make good 
pertcils." · 
· In the palmy days of the plumbago mines of the North of England· the 

black-lead obtained from th011:1 was valued at 30s. per pound, or over J,S,OOO 
per ton,· or within about two-thirds of the price of ordinary gold. We cannot 
be surprised therefore to learn that a couple of centuries before the world 
heard of the gold escorts of California and Australia, the black-lead of the 
English Lake region was guarded in its transit, in carts, from Jlline to manu­
factory by parties of military, the robbery of black-lead mines being, by an 
Act of George II., · constitued a felony. The Act, curiously enough, recited that 
black-lead was employed for divers 1$Cful purposes, and more especially for 
the casting of bomb-shells, round shot, and cannon-balls. The connection, 
therefore, ·with the art of war of the mineral so long associated with the 
most intellectual and humanizing of the arts of peace-writing and drawing, 
to wit-does not date from yesterday. ' 

The quality of the Borrowdale · ore, dark-coloured, pure and soft, rendered 
it eminently suitable for pencils of the finest descriptions, and for about two 
and a-half centuries the world was practically supplied with pencils from this 
one source. From one pound of the ore, worth 30s. or at the rate of £168 per 
cwt., the number of pencils cut averaged from 18 to 20 dozens. The mineral 
was stated 'to be found in pipes, strings, and irregular masses called "sops, " a 
description· which, substituting modern terms for olden, applies equally to the 
Ceylon graphite formations. Since the exhaustion of the Cumberland mines, 
the best ore for pencils is said in some books to be obtained from Siberia, while 
no doubt the massive and soft stove polished black-lead occurring in various 
parts af Germany-Bnaria, Bohemia, &c.-is applied to the manufacture of 
pencils. lt cannot be questioned also that some of the finest quality Ceylon 
plumbago is thus used in Britain, and also in th(l United State.s. 

Then followed notices of the various methods of manufacturing pencils, 
from the period when· blocks of bl.•ck-lead were sawn into pieces until Conte 
of Paris m 1796 discovered the method now universallr adopted of mixing 
finely ground graphite and clay together and subjecting the mass to P.ressure 
and heat, pl~mbago crucibles being used to give. a final firing to pencil-leads. 
In the one· c1ty of Nurnberg ·250,000,000 of penc1ls, worth £400,000 are turned 
out annually, so that Mr. Ferguson felt justified in estimating the -production 
of. the whole world at 1,000 millions, worth at least £1,500,000. Clay m varying 
quantities is used to give adhesion to crucibles, but those with the largest 
proportion of plumbago are of course t11e best. . 
· To quote again :-The Canadiaa and United States plumbago is of as pure 

a· quality as tl!at of Ceylon, but good as the Amerlcari ore is, when freed 
from the rock in which it is generally scattered after the fashion of mica, 
I ·sus~t the high cost of the labour necessary for first mining and then separ­
ating tlte mineral by the wet process-for the dry has proved a failure-will 
prevent continued and sllccessful competition with Ceylon. We shall soon see, 
however, for the Joseph Dixon Cruicble Company had produced in 1882 a 
quarter of a n1illion pounds of native plumbago, against 16,000,000 pounds 
imptxted from Ceylon, and a determination to "go ahead" was expressed. 
Sorne as yet unthought-of machinery, cbeap chemicals and appliances must, 
however, be brought Into play before the pure, massive Ceylon product and 
our far cheaper. labour are distanced in the race. And if, as Professor Dawson 
states, some of the Canadian ore is fibrous enough to indicate by its textuni 
its vegetable orifin, ·there is no room to suspect that, however pure the 
mineral may be as carbon, ·its mechanical condition cannot be so good as 
that ·of the more highly crystallized Ceylon plumbago.· One important element 
in tlie& ·question is, · that, according to our. American friends theln$elves, enter· 
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prize and competition have had such influence, that Ceylon plumbaeo can· be 
obtained by them at 25 per cent of what it cost .some years ago. 

The effect of co1npeting demand for the substance, how.ever, between 
1850 and 1870, chietl.y on the part of the Ilattersea Crucible ComP.any in Eng· 
tand and the Joseph Dixon Company in the United States, wa-S to enhance 
the value of 'die ore ·to such an extent in Ceylon as to produce temptations to 
cheating, . which the native headmen, whose business it was to weigh the output 
and collect the royalty at the pit's mouth, were unable to resist. These estimable 
servants of Government cheated the diggers out of bribes by tlrreatening to re· 

-port them as having surre,Ptitiously removed plumbago on which royalty had 
not been paid, and they Impartially cheated Government by acceptiu~: bribe.; 
to largely under-report the quantities really dug and removed. The Cu.stoms 
figures enabled the Government authoriti<:s to appreciate the \'ilSl extent to 
wllich the demoralizing sy5tem had gone, and so iu 1873 legislation wa~ initiated, 
the main object of which was the collection of the royalty at the custom-house 
-a mode in itself far preferable to the direct system of collection previously 
in fQIII:e, and securing every sixpence of royalty due, because,· practically, every 
hundredweight dug is exported, the . q,uantitr, as yet used in local foundries or 
fpr any local purpose being quit~ msigmficant. l believe a few crucible; 
lor gold and silversmiths' use are locally made, and the result of inquiries 
made by Mr. W. P. Ranesinghe at my request is that Ceylon potters occa· 
sionally employ the mineral for giving a glaze to pottery, as is the practice in 
India. . . · · 

The mercantile community. strove hard in r873 tu make out ·a case for 
the entire abandonment of the royalty, but the Pres5 supported Sir WiUiam 
Gregory's Government in resisting the pressure br'!ugJlt to bear iu this direction, 
only that the Obrtr~~er strongly urged a rate so low as R5 per ton, which after 
four years' experience of R to per ton, under which exports declined, was con­
ceded in 1877. Under this rate, which is still in force, the exports more thau 
trebled in the six years between 1878 ·and r883. · . · 

Then follows a description of the largest plumbago mine in :ceylon:­
Mr. De Mel has been amongst the most prosperous of all ·who . have eu­

~aged in the plumbago digging enterprize it) Ceylon, his prosperity bting mainly 
ouc to the rich yield- of his Kurunegala district mine, which is by far the most 
important in Ceylon, having been sunk to a depth of 450 feet ncar the base 
of .a hill, Polgola, 'vhich seems to be largely composed of fine quality plum: 
bago. From this. mine Mr. Pe . Mel ' obtained ali. avctage of Soo tons annually 
for eleven years, his profits, he authorizes 'me to say; being at the' rate· of 
£:z,ooo per annum. No wonder if, notwithstanding lesSened . productibn and · 
profits in the past two years, connected with this mine there is a steam crane 
for raising water and a considerahle length of Deeauville railway for the car­
riage of the ore from pit mouth to catt, ·or that the · etlterprii\ng owner has 
contmenced a base· level tunnel at an ~stimated total cost of £~,000 to (ree 
and keep the: mine free of water, whether the result bf. springs in the rocks or 
of monsoon rains. The effect of the latter during' the fecent exceptionally heavy 
burst of the south-west monsoo'n in May w.as to nl.l up the pits and put a ·stop 
to digging everywhere. This, irrespective · of a (all of £2 per ton from the 
price to which the mineral had been sent up the war ;care, 

The tunnel in Mr. De Mel's mine, when Completed, will. not only carry 
away water but facilitate the output of mineral from the lower which are 
eent:rally the richer strata, besides ventilating tbe mine so as to prennt injury 
from mepllitic ·gasses or inconvenience from the smoke 6f e.xpl()slves employed 
in blasting. The draft will also alleviate the heat in the interior of the nunC', 
which the workmtn now complltin of as sometime~ intolerable. For blasts 
under water large quantities of dynamite cartridges a~ employed, in addition 
to gunpowder used in portions of the· !!a!leries comparatively free from mois­
ture. The wages paid to digger$ in thf; mine, ehicily lowcountry Sinhalese, 
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vary from '}d. per diem, for coolies to· RI for those who perform the bor~ 
and blasting t>perations. In the Pasdum Kora.le there· is a system of payment 
for labour by shares in the profits, after all preliminary expenses . defrared by 
the capitalist have been reimbursed. · 
· The hill in which Mr. De Mel's mine has been opened-Mr. W. A. 
Fernando haviDg another at a higher elevation than De Mel's with a depth 
ot 330 feet-seems to be permeated in its whole extent by generally hotimntal 
veins of the richest plumbago, associated with beautifully snow-white a.ystallinc 
to semi-opaque quartz, the latter occasionally showing specks of garnet and 
bands of soapstone, and Mr. De Mel brings to the surface practically pure 
plumbago. As regards the generality of pits, he agrees with the estimate of 
Mr. W. W. Mitchell (who has probably purchased, prepared and shipped to 
America as well as Europe more plumbaao than any European m~b&nt who 
ever resided in Ceylon) that the extraneous matter m the shape of earth and 
rock brought to the pit'S mouth is equal to one-half of the whole, about 10 to 
15 per cent being the proportion carried to Colombo and separated from the 
ore in the preparin~ yards. Mr. Fernando's estimate, however, of f&reign 
matter brought to Colombo is 5 per cent for pieces of quartz round which 
plumbago adheres, and 2t per cent for minute fragments of 11ilica, iron, &c., 
mixed with the smaller pieces and dust. Any per1011 who has witnessed and' 
appreciated the difticulty and the expensiveness of the processes whereby small 
fragments of rock are separated from the lower classes of plumba&o in Ceylou 
can wel! imagine the obstacles to profitable separation of the mineral from rock 
in America, where there are 110 zpasses but only scales of .the millera.l clistri­
buted throughout the rock. 

' · Then followed a notice of a mass of plumbago only 14 lb. short of 6 cwt. 
which Pe Mel exhibited when the Prince of Wales vasitcd Colombo, and the 
statement that large masses are sometimes although pure carbon yet of such 
bard consistency as to be commercially valueless. Mr Ferguson SU§s~ed that 
this form of plumbago and not the softer kind should be IISed for sculpturing 
elephants and other objects. Then followed a description of the various sy5tcms in 
force in the three Provinces to which pLumbago mining is practically confint'd. In 
the Nortli-We~tern Province all the mines are on private property. In the· Southern 
Province only licenses to di&: are charged, at the rate of R 10 per annum, but 
no rent. In the Western Province, besides the charge for licenses, a rent-royalty 
of one-tenth of the plumbago dug or its equivalent value is levied, which adds 
considerably to the rennue. Sir Wm. Grqory in 1873 announced that the 
policy o£ the Government would be to lease and Rot to sell plumbago lands, 
so as to prevent a monopoly in the hands of the rich. 1\Ir. Snndus is, however, 
in favour of selling such lands outright, b1&t only in small Iota, lie quotes i11. 
favour of his view the results of a sale in a88o, when a lot of 1 acre, 1 rood 
and 13 perches realized RS,aso. As· a general rule the rent-royalty exacted in 
the Western Province is somewhtLt below the sum o£ RS per ton charged ou 
e~port, so that the total impo»L on auch plumbago is R1o per lou. Owners of 
pravate mines, and digers OD Government lands in tbe Soutbem Province, pay 
only Rs. .¥r • .Ferguson said of the leasin&: system :- . 

The merit of the system, provided the rent-royalty is moderate, is, that the 
lessee of the land pays only and just in proportion to the productiveness of 
the land he bas leased, paymmt being accepted in mouey or in kind. At th<· 
end of each year the lease can be either renewed or abandoned, and plumbag(l 
lands which have been for a certaiD time abandoned, and which evidently tlo 
not contain appreciable qualltities of the metal. are sold on the terlllS applied w 
ordinary Crown lands. . . 

At present as sources of plumbago the North-Weatern l'rovi.JH:e ~eems enllded 
to first rank, the Western following as a &ood second, while the So\Uhcrn as a 
distant third, the Galle Cw;toma returns showiu& an export of one-tenth of tbc 
wh9le plumba&o sent away against nine·tmtba from Colombo. Three-fourths of 
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• 
all th plalftMgo exported from Ceylon are dug in the Kurunegala and Ka111tata 
districts. It was then noticed that exaggerated figures have appeattd in the 
Blue book~ as to the numbet of plumbago mines in the island, from the incl11fton 
of abandoned pits and mere holes. While the ,pits opened from first to tast 
must amount to thousan~s, those being worked at any one time may be taken 
at a few hundred!, from 300 to 6oo. Water in the soil" and from rainf~ if­
the great diflicalty. To quote:-

As a general rule, graphite seems to exist not far from tfle surface, on 
which its presenc• may be revealed throUJ:h fissures, while, in regard to this 
minen.I u well as gold and other ores, indications in streams guide exploters 
up to the including rocks, generally ~uartzy gneiss, in which the. mineral is 
embedded or diffused. · Mr. De Mel tens me that very good plumbago is often 
found near the surface, but that as a general role, the lower the· digging operations 
go the better the quality and the larger the quantity of the mineral. Of course, 
the purer the find! ·are, and the larger the masses the better, but a .visit to 
any of the preparing yards in Colombo will show that besides the cost of pro­
specting and mining and tire uncertainty of ultimate success, a good deal of 
expense is involved in conveying a considerableJ.roportion (alre&dy noticed) t1f 
extraneous matter to Colombo, there to be hammer , cut with small axes, picked, 
sifted, and wuhed out. 
. Still, wi$ all its draw\lacks, the plumbago enterprise is valuable to the 
couatry, not' only for the revenue it ytelds but for the generally remunerative 
employmen.t it has given to many thousands of the popufation (from rs.ooo to 
20,000 men, women, and children, probably, including cartmen and carpenters), 

• especially since the period when the collapse of tbe once great coffee interest 
led to so mach distress in the conntry. The Kurunegala Administration Report 
of 1873 stated tbat in that district alo!nl, the plumbago industry had gwen 
employment to some 5,000 persons. ·The Galle report for 1872 estimated that 
each mine required from two to eight or ten miners, and even up to fifty or 
sixty, at bi'h wages. At a period when the P.lumbaeo industry was at the 
height of ttl prosperity, .Mr. De Mel and other mme owners had almost 
concluded an arrangement with Messrs. John Walker & Co. for. a light railway 
line from the mine re~·on to the· Government railway. Depression in prices 
caused this design to l through, but the day cannot be far ·distant when 
Kurul)~la at least wil be connected with the Government railway system at 
Polphawela,. Corty.five miles from Colombo. The Western Province plumbago 
found ·in the Pasdun Korale (a korale which is famous for the quality as well 
as the quantity of ore it produces) does not come on the railway at Kalutara. 
Once it is loaded in boats it comes by water all the way to Colombo. 

A return furnished by Mr. Pearce shows that nearly one-half of all the 
plumbago exported from Ceylon comes on the railway at various points·, mal.nly 
at Polgahawela, the quantity so carried in 1882 being no less tlian 5,642 tons. 

To show the vicissitudes o{ the plumbago enterprise, I may quote from the 
Sabangamuwa Report of 1873 to the; effect that plumbago, which formerly 
sold at R200 per ton, then realized only R90, while the working expenses 
had considerably increased in consequence of the enhaneled prices of labour. 
It will be remembered that 1873 was the year in which the change was 
made to the collection of royalty at the Castom.bouse; in anticipation of which 
the great manufactories in Britain and America bad provided themselves with 
stockS of the min~l. :A:ence a fall in exports and prices. Eleven years. 
subsequently, in 1883. Ceylon sent away her largest export of plumba~o, but 
the depression had even then set in1 which led to greatly ·reduced sh1pments 
in 1884. In the one matter of cask· making, however, the increase in the export 
of plumbago during the pa.~t five years must have largely filled up the void 
created by the decrease in coffee. Hora, one of our most inferior timbers, can 
be utilized for plumba~o casks and as the casks are uniformly made to hold 
a quantity SOJUewhat over a quarter of 11. ton (Sl cwt. nett), .ao average of 

o1gtzed by Coogle 



4,5,000 casks per annum for the past five yean, or a total in tbe quioqueaDiunt 
of 225,000, must have given, m their manufacture, remunerative employment 
to a considerable number of carpenters who had previously been largely dependent 
on cask-~kiJII for coffee. 

The industry now so wonderfully successful in the North-Westem Province is 
.VJ*eDdy oC quite recent orijin. Gate Mudaliyar Jayatilleke stakS in reply 
to my queries as· to whether there were anythi11g hereditary, or. a system of 
payment by skares, amongst the mining class :-

" All the plumbago quarries that are now worked iQ the District are 
purcba.sed from the Crown. No licenses have ever been applied ·ior or granted 
~ die. plumbag'! .. Tbe diggers .are paid wqes, and. they are coolies from the 
Slyane and Hap.t!Jam Korales, 111 the Western Prov1nce. Very few Kandyans 
a.re employed, as they are not bandy in blasting and excavating any depth of 
mqre than 15 or 20 feet." 

. I may add that but few Tamils are employed in the Ceylon plumbago 
mines, which are, I believe, exclusively owned by Sinhnlese, although no doubt 
the ubiquitous Chetty of Southem India is interested ill the reco\·ery of advance~ 
made or. supplies furnished in some cases. , 

To Mr. G. S. Williams, the Acting Government Agent of the North-Western 
Province, I had previously been indebted for responses to. my questions, thus:­

" The pit~ are about sixteen miles north-east of Kurunegala on the Dambulla 
road. There is a good resthouse at about the 12th mile, and the journey in 
decent weather is easy enough. 

"The trade altogether failed last ycar-I mce.n no di&~ing was done­
on account of the !all in price, but this year operations have ~en reiumed, 
and I am told that about 2,000 men are .employed. The plumbago is found 
in rocky ground in which are very large crystals transparent like Derbyshire 
spar.* De Mel is the owner of the principal pit. The resthouse is at Gokerclla. 
It is not mentioned in Fyers' Itinerary, but is between Polgola (about a milt> 
beyond it) and Ambanpola. On page 20 of the new edition ( 1881), Part I., 
yon will find Wetakeyyapota, which is lS'SS miles from Kuruoq~ala, and o·s.s 
mile beyond that, or 1.6·10 from Kurunegala, 'minor road to plumbago pit 011 
right.' There are other plumbago pits, some actually by -the roadside." 

It thus appears that the best deposits of plumba~ at present workcJ in 
Ceylon are situated at the base of tbe north-western portion of the moiiJit;tin 
zone. The mineral exists at high elevations, up to Nuwara Eliya indeed, but 
~parently not in paying form or quantity. It would appear that JNhi:le tht> 
vem~ of plumbago run generally from south to north in tPe Western Province,. 
their direction· in the Kurunegala district are from east to west. . 

It seems possible that if digging for ~ems ~tnd plumbago . ~ontinues on a 
laree scale, and becomes widespread, legislation may be needed such as exisls 
regarding the protection of wells, and that measures to prevellt accidents from 
subterraneous blastine and the collapse of tunnels, as also to ·secure free 
ventilation, may be necessary. Though not so much so as gem-digging, plumba~o. 
mining is, no doubt, largely a speculative pursuit, involvin~ the loss and dernorahz­
ation which ever ac001upany gambling pursuits. The ultimate result is, however, 
beneficial ·to the people and the country. 

From some of the Administration Reports consulted, it would seem that the 
plumbago industry is ·a recent one in the district of Sabaragamuw~ although. 
the existence of the mineral must, surely, have been revealed to the gem-diuers 
who llave for ages ~en engaeed in searchin2 for the sapphires and rubies for 
which the re~ion around "the city of gems 11 (Ratnapura) is so famous. 

A vivid 1dea. will be formed of the extent to wliich Government-that is, 
the public-were formerlr cheated under the system of collecting the royalty 
at the pit's mouth, when 1t is mentioned that while 226,000 cwt. were exported 

•·crystallille quuti, of ooune, a.e lime fA!dq the form , o~ llp&l', .~eema to b" 
noa·ewten\ 'In OeJlOn P · 
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in 1869, tbe royalty rec:OYered wu only R16,ooo, against R6.S,OOO on 26g,OCIOcwt. 
in 1883, the rate in the latter year being onl1. one-third of that i11' the former.• 
The extreme rate of 3os. per ton in 11169 evidently proYtd an itresistible 
temptation to diggers and headmen, and the royalty reoovcrt:d was only one-
tenth o{ the sum which ought to have been collected. · • 

A& &a's been proposed in the case of chips in the cinnamon t&de, it would 
almost seem desirable that low quality dm allould be excluded fi'OIIl the exports. 
Buyers· are strongly inclined to confine their attention to lump of best quality, 
and I have heard that some of the local dealers have injured their own reputation, 
and that of the arliclc in which they deal, by mixing lower qualities with the 
higher. As matters stand the proportions in which the mineral seems to be 
exported are :-lumps, JSt ·and 2nd quality, so per cent; chips and dtJJt, ·<each 
25 per cent ; so that 4ost is only one-fourth of the whole. In the home marlcet 
durmg the past nve years of unprecedented 011ttum, I am informed that priczes 
bue ranged from£2o per ton, the highest for lump, down to £10. In Colombo, 
apart from the exceptional case in the experience of Mr. W. A. Femando, 
alteady men~ioned, the highest prices ever .knowD ar~ stated to be R320 per ton 
for fine, R270 for. ordinary, R95 for dust. In the old sailing-shj' days, plumbago 
was taken at an exceptionally low rate of freight as "dea weight." Since 
188o the average rates for a ton of 20 cwt. have been :-steamer 40S; sailer 35s. 

The United States are our best customers in the case of _Plumbago, the 
Ceylon fonn of which the late Mr. Joseph Dixon saw· and apprectated in 1827, 
and of which he secured a first shipment in 1829. In 1882 the quantity 
received in the United States from Ceylon was stated at 16,000,000 lb., and of· 
the (ompara#f!e/y small quantity of 22t millions of pounds sent from Ceylon 
in 1884, more than half went to the United States. But a mrmorandum show­
ing the various countries for which the plumbago exported in ·the past five 
years was destined will clearly indicate bow important a customer for our mineral 
we have in the United States with its large steel manufacturinf' industry. The 
general result is that of the whole exJSC>rt of 1,170,000 ewt. m the five years, 
641,000 (or very considerably ·more than one-half of the \Vhole) went to me 
United States, the United Kingdom takin~ the bulk of the remaining 5:19,000 cwt. 

O~t of an export of 263,000 cwt. tn 1883, Britain took ·11<),000, and thP 
United States ·142,000, leaving only 3,000 cwt. for all other plac~. The 
memorandum referred to is appended as a note.t It seems pro~ble that" three-

"' How atrikiar i• the illuetratioa bere afforded of the value of iacHrecci (aod 
aspecially Customs) tuatiou, rather than a direct levy, in the cue of Orieatall. 
No greater fisoal boon oonld probably be conferred on the people of Iadioa aoc1 
Oeylon than-if it were possible-the oollectioa of all Governmezat dl188 tb.~ll 
the Customs Departmeni, so saving an amilu.nt of oppression on the one hand, and 
of bribery and corruption on the other, of which Ew:opean administrator• never 
get more than a faint idea: · · 

1' Plumbago exported in each of the lut fivo years, showlog the countries ~ 
which tbe mineral -~~ shipped:-

1880. 

Uni*f Xia&dom 
Hollaod ... 
Trle~te 
Franoe ... 

· Ha.mburg •d 

U.S. of America 
Brit'ab India 
Australia ... 
Obina. 
lionglroug 

owt. 
70,276 

107 
507 

183,656 
1,091! 

197. 

1881. 
owt. 
811,'109 

4,lU7 
6~ 

4,081 
160,259 

109 
885 

1882. 
cwt. · 
143,450 

113,4.61 
999 
118 

12 
8 

t80,166 

1S83: 
crwt. 

n9,m 
438 

141,~ 
326 

'189 

Jll;f'll 

1884. 
cnvt .• · 

84,981 
N$ 
ilO 
884 
816 

94,088 
606 

···-
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- _, ...... 
foardll of all the ~um\laeo which Ceym exports is 1IHd in the pMt cndble 
factories of Britam and the United States, that established by tbe Messn. 
Morgan·-Bros. at Battersei., and the crucible factories of Jersey City, New Jersey. 

Notices tlaen followed of tbe Battenea Crucible Works, and tlaose of the 
Joseph Dixon Company, New Jersey, and it was stated that a vast fund of 
Information reearding plumbago and the· very numerous and varied uses to 
which it it pet, were quoted from deseriptions of those extensive establilbmen15. 

The Battersea Works were foanded by the Brothers Morgan in 1855· The 
American establishment had been at work long before this period, but no doubt 
its prodactioas did not go beyond local demand, for in a notice of the Battersea 
works we fi.nd it stated that previously to 1855 crucibles were almost exclusively 
imported from Germany. Kow that country, topther with other centres of 
indutry on the Continent, is principally supplied from Batt4lllta, where crucibles 
are ·tumed oat at from 8d per clozen, up to ·a gigantic melting pot costing £6 
si and eapable of taking in 1,000 lb. of steel. Such a crucible can bear from 
8 to 10 melciugs, while in the case of gold a cruoible taking in 1,200 ounces 
caD sometiures at&ad seventy meltings. So in the case of brass, while crucibles 
for -ying Uae precious metals are very carefully manufactured, being rendetl!d 
porons by the use of charcoal. The absence of coal fuel from Ceylon is prob· 
ably a fatal objection to local iron or steel manufactue or any extended 
scale, but for small quantities of superior steel for special local use, I would, 
with. some diffidence, suggest, that crucibles composed of our indigenous plumbago 
and kaolin clay, both abundant and cheap, might be profitably ~d. The 

·existence of "millions of tons" of iron ore 111 Ceylon is not so apocryphal as 
that of ant~racite, and those who owe th.eir origin to Britain 11re not likfly 
to "forget that her wealth in iron quite casts into the shade all the treasures 
of the diamond mines of Golconda and the gold diggings of California and 
Australia. ' 

Mr. Ferguson said, commenting on a very able paper by ·Mr. Orestes Cleveland, 
of the Joseph Dixon Company :-In most of the works consulted in the pre· 
paration of this papel'-and they have been many and various-the credit 'Of 
having first made and used plumbago crucibles bas been given to the Gt'nnans. Mr. 
Cleveland awards the credit to tbe Dutch, and it is. certainly significant that 
the Dutch name for the mineral should he j«lood, or pot lend, the . lead of 
which ·entc:ibles are, made (!)-

Again :-And so our plumbago, like our coffee, suffers from the "ways" 
that are lib!rally " dark" of •the adalterators. Mr. Cleveland, in a kind of 
despair, exclaims :-"Perhaps no article except mustard can be so successfully 
adulterated as plumbago.'' He meatus, of course, for stove polish, because 
ndalteration in the case of plumbago used for crucibles would soo.n be betrayed 
in the trial by fire, one great value of the pure plumbago in crucibles being that it 
conrerves carbon in steel when being melted. 

As a lubricant for metal surfaces, journal bo¥es, carriage a¥les, and all 
metal bearings, we can easily understand why only the very finest plumbqo 
sboald be llled, the choicest Jumps being pulverized till the particles will not 
glisten but tile mass becomes a dead black. It CIUinot, Mr. Cleveland states, 
be made tiDe eno!llh by bolting (he means sifting dlrough silk), bat must be 
ftoatecl eitller in water or air. 

I notice, however, from advenisement~ in the American papers, that" mica grease" 
as a lubricator is competing white plumbago, but how far successfully I cannot say. 
What I know is that the writer of a recent article oa American minerals 
stroncly supports Mr. Cleveland's view as to the great superiority of plumbaco 
as a lubricator. I am not aware that it is so used to any exteDt in Ceylon, 
either in foundries or on the railways, although if all stated regarding its value 
be correct, Ceylon plumbago ought to be much more largely llleCl U. Ceylon 
than it is at present. as· a lubricant and for othu purposes. For all uses it 
would sena tla&t ~ to .-reme fiaea• is es-tial. 
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. We aow, said tbe readu, come to some n1bceUU1eous an~ c~ ~ to 
which plumbago is put, the mineral being applied to artic:la so di&rent aa 
musical instruments, hilts md boots, bottles, pamt, boats and yachts. Listen :­
" For pianos; plumbago is employed to coat the bridge over \thic'b the wires 
are drawn, becante of its perfect lubrication; it pre,·ents the wire from adher· 
inr to the wood, md should be as free from impurity as that used by the electro­
typer, but need not be pulverired u finel;r. For orpas, it is ulld to IubriCMe 
the sides, aod should be the li&IDe as that used by piuu•mUm· The GennaD 
black·lead imparts a peculiar toae to the colours and a so£t11ns IDCl smooth· 
ueu to the touch of felt hats. The very best lump only sboUd be accepted. 
As it has once been wubed and dried in lumps, they will re.dily sepuate 
again in water, and no pulverizing is needed. For colourinJ dark glus for 
carboys, bottles, &c., the best German black-lead is used m lumpi, but no 
inferior grade will answer. For paint, plumbago has lolli been known as pol• 
sessing great value. The elemeots do not exht.ust it, water sheds from it as 
from oil itselr; and fire 4oes not alfect it. The grade need not be the higbat. 
For the bottoms of boats and yachts it has long been used, especiaHy fw 
racing boats; but only the best Ceylon plumbleo, vel)' fillely plalverized. is 

• valuable." . . · 
A substance which, used as a p~Wnt. resists the action of the atmoaphere 

and is. .both waterproof •nd fireproof, is sorely of great economic value, and 
OUJiat to be specially useful as paint for the numerous tea factories erected or 
in course . of erecUOD in Ceyloo. · 

To quete agaio :- · . 
Mr. Cleveland's Tel)' inte~e~tiug aud nlll&ble notices o£ the Amerian Crucible 

Compuy, &Del their varied manld'actures of plw8bap, is Slllllliemeatecl aDd ..._,ht 
down to so la1c a date as 188.J by the . writer (Mr. Jo&o A. Wallla) of au 
article on PlumbagQ in a volul&e 011 the "Minual llesources of the United 
States,'' J?repal'lld by the National Geological Survey Department. and Sllpplled 
to our L1bnry by the Smithsonian Institute. to wbich my atteaaion was attracted 
by our Honorary Secretary, when he asked me to write this paper. Ill the 
summary preixed to this vollii'QC it is stated that the amount o£ graplaite miDed 
in the .States in 1882 was 41SoOOO lb., worth clllde at the point of produc:ti.oa 
J4,000 dqllan, e,uivalent to about R7o,ooo. During the first six months of 
1883 the production was estimated at 26:a,soo lb., worth ::n,ooo dollars. F10111 
'\lr. Walker's detailed account we learn that graplaite is, as a mineral, widely 
distributed. in the United States; as an ore it is fOilDd ill but few plac~es in 
suflicient quantitie~; aooi pll1ilJ to be pnlfitably wgrlGed, 

The attention being paid to the ~Dineral in America. may be jud~:f~oa 
the fact &hat ~~&mples hacl been rec.etved ancl ~ on by tbe JOICJIIt Dixon 
Crucible Company from no fewer than 33 localities between October 1877 au 
1 ~nuary 1882. 

Th11 Joseph D~on Company had laid then11elves out to prodnee soo,ooo lb.; 
altogether s:as,ooo lb., valued 8 cents per lb. Let us say 18 cents vi. 1111r npee 
currency, aDd we get the hililh value (fOWJded 011 cost aa well as qalUf f) 
of Rao per cwt., or R.t.oo per ton. The local productioa, bowner, was certaialy 
not much to place acain•t 16,000,000 of pounds imported from CeyiOJl in 188:1, 
with considerable quantities in the two follawing yean. 

Referring to analyses of Canadian aad .Ceylon grapbites, qUDted from the 
American authority, Mr. FerguMJn said ;-Both are almost absolutely pure, and 
did the Canadian and Uaited States minen.l occar ill .suab a farm iD tlae ca· 
closinlil rocks that it could be cheaply mined &1111 prepared, thellt would of 
course be an end of the Cl!port o{ Ceylon pliiiDbaao to America. Bllt if, in 
America, plumbago, howenr pure, is oniJ distributed in tbe pi'Opllrtioll of 8 111 
15 per cent miaeral to 92 to 8S rock, those coDilfll:t.ed witk the Ceylon enter· 
prise need not, 1t would seem, concern themselves greatly with the competitioa 
•n America of . indigenous ore with that from our island, 
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• 
Uadet the heading "Manufactures" there ·is in~ling summarized inform· 

atios, which I quote :- . . 
· :P~per'tiooate Amounts of Graphite u~ed for Diff~rCIIt Purposes. 

· : · · · · . Kinds of Graphite Per 
Manu( a.c~ures. · · used. . ceat. 

Crucible ·and refractory anitlcesr as stoppers 
and noizles, cruoibla, lite. · ... Ceylon, American . 35 

Stm'e polls:b • ... ...Ceylon, American, German 32 
Lubricating flr&pbite ... : ... American, Ceylon ... to 
Foundry fl{cmg, etc, ... Ceylon, American, German 8 
Graphite greases ... American ' 6 
Pencil 'leads • .. .American and German 3 
Graphite packing .-.Ceylon, American 3 
Potislaing sllot and powder ... Ceylon, American 2 
Paint · ... . .. American I 
Elettrotypiag · · · ... ... ..~American, Ceylon · t 
MiscellaiJeo~piano action, phot~rapbers', · 

gilders', and batters' use, electrical sup· · 
plies,. etc. · · i. 

. 100 
A table like this will give many of the readers of thi* paper a new view 

of the multifarious uses of the mineral carbon called pltmibago. It will be 
obeerved thawt, next to the manufacture ·of c:rucible articles, the great Use of 
the ai!Rral is • for poplring .and ·preserving from rust the raages of stoves and 

:Other· cookiog i:ppliaaces, w&ich contribute so much to the neatness, cleanliness, 
health, ud comfort of modern abodes. The -proportion used for this purpose 
in Eurepe-in Britain at least-canuet certainfy be below that l!iven for the 
United States. TIIere art graphite greases as contradisthrguished from lubricants, 
and the mmenl 1eems to be nsed for the packing of engines. . From the 
1~ forrcs where tons of steel· are manufactu~ in Pittsburg, down to tl~e 
stuilio of the pbotograher and the shops of the g•lckr and hatrer, plumbago ·ts 
of valuble use. And not only is it called into l'l!qliisiton to produce the 
bighe!it order of mel ~uns anli steel armour for war.sbips, but it is ~ood for 
polisbing tbo. sportsman s po1rder and shot. Gunpowdtr used for blastmg oper· 
ations is·· also greatly imprcn•ed by receiving a glaze or vamlsh of graplrite, the 
philosophy of the operattoo ·bfliwg that thus the· traifl& are prevented from ab-
sorbiar;the moiSture whioll. exists iri mines and quarries •. · · 

· G#pll;ite enable{ the electrot:yper to prepare and present to the world, cheaply 
alld at~ will, oasts of uins, wOOcf-cuts, copper-plate maps, &c., equal in the 
most minute and intricate detail to the most highly prized and costly originals. 
nut next to the beon which the Teal discovery of anthracite or natural coke in 
Ccyp .weuW be, is the certainty of wlrich we are· assured, that in oar teem· 
ing supPlies of plum1N.go the tea planters of Ceylon can ¥et a· paint for their 
sto111S1· equal in its ire-resisting properties to asbestos pamt. If this should 
psove to be · eortect; and we see no reason to doubt the statement, the _prospect 
ts that Ceylon will be speedily exporting, instead of impOrting, fireproof paint. 
Mr. Wallrer may well •Y in conc:Iasion :- · 

" The. ~tft of. the graphite industry has kept pace with t~ age, each 
new development in inetaltargy and engineering offering some new field of 
usefulnesa 'fcx: grapllite. For instance, it furnishes the pets for the manufacture 
of- cut steel, and the noulu md stoppers -used In the Bessemer process. It is 
used ~n the U11U1,11futsre. cA electrical Sli~ies, &c. Fifty year~ ag? graphite 
waa little ·known aud ·nnsnamed. Now tl 11 of constantly lncrertsmg tmportanc:c. 
F~· a~ insiinitican~ bernning in the presenc century the indu~try has grown 
to 1ts present . proportions. 
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· · A list i, then given of twenty-five Americ:an firms enga&c;d in the pltJ!Jlbaio 
iadutry, of ·which. the Joseph Dixon Company of Je~ City, New Jqsor, 
taka die lead, ·employing soo hands in the manuCac:ture of everytl!inl for 
which pphite is usc:d. The same number ef hands . finds employment f.rora 
the .Er.ile. -Pencil _Coll!pany; while A. W. Faber, probably an i!Dmi~ant ~ 
dacendant oC an amm1grant from Niirnborg, employs . 150 persons an hi$ pcnc•l 
factory. Others employ lesser numbers, six firms ·gin·na ~rucibles as their n. 
elusive manufacture; tbrce, lead pencilt; four, foundry .facings and lubricants; 
seven, stove polish and lubricants. It will thus be seen thaJ except in \he 
branch of pencil-making, and perhaps electrotypiq, the New World hu &one, 
or is rapidly going in advance of the old in the -plum~o indUJtry, ada 
means corresponding advance in the steel iDdutry.. J.t. is surely a stri)tiar iacid­
ent in the romance of commerce that this anciept eastern isle of Sereodib, 
the scene of the mythical adventures oC Sindbad the Sailor, should be the 
main source of supply of an article so usd'ul in the ipdustries and elepmcic:os 
of life, the appliances of peace and war, and the pursuits of the art11t aoll 
literary man, not only to · countries in the eastern .hemisphere, but. to the regions 
of the Far Western world. . 

Having aoticed the leading esta'blialuaents in &rope and Aanerica,. wbete 
our Asiatic ore is so lugely utilized, let us ~w . tura to one oC t¥ .coJUo 
poun•s, or yards, with its brick' and tar "barbecue" or platform, and .suJWU~· 
ing sheds, in which Sinhalese men, women, aDd l!Qya p~pue; assort, and. pack 
the mineral when received in Colombo from pit~,. none of which ue nearer 
than thirty ·miles, and some of w.hic:h ate so distant as the District of Hambaa­
tota at the eastera extremity of the Soutllem ProviJlce. The chief exbibia.r oC 
plumbaQo at the Melbourne ExlUbition of rSIIo-81 WM Mr. W. A. Fernando, 
of No. 1, Brownrigg Street, Cinnamon Gardens, Colombo, and a description of 
his establishment which the editors of the Cey/Q, Observer gave in theu paper 
of August 12th, 188o, is in all substaatial d.etaib, ~rrect Ut· August 1885. 

The description was then stated to be reproduced, and the closing remarks 
were to the followinr etrect :- · 

We now feel confident that t'e number . to wbiCib the pur514it.,pvea ell!• 
ployment was much under-estimated in t88o, ·.and that, considering that 5,000 
persons were said to be eng~ged in mining in orte year in a single district of 
the North-Western Province, our higher esti111~te of an a~rage of 20,000 ~ 
women, and children at present·engaged in the various operations of mining, carry• 
ing, PJ'~parin~, packing, and.sbipping Ceylon plumbago, is _not bey<l,!lcl,tbe tr~th, 

It lli cunous that the S1nhalese women should entertam ~ ' preJUdice ~~ 
plumbago as poison, .seeing that it . is included in the native pbarznac~ia. 
We should have expected members of what Artemus Ward called "the (emale 
sect" to have been more troubled about the soiling of their persons and clothes 
by contact with the mineral, b~~ in truth a coating of the shining ore, while 
easily got rid of by the use of water; produce~ no such hideous effect u that 
so familiar to us now in Colombo of. ·the truly uncanny-looking coaling coolie~, 
when proceeding to their houses after loadin' or unloading the bunkt;rs of oqe 
of the multitude of magnificent steamers wh1Ch now resort to our harbour:· A 
polish of person, · if not 0f deportment and manners, is the result 0f work!n£ 
Amongst even the dust of plumbago, and it is curious to see the da,rk-skinqed 
coolies of the · plumbago stores walking abou~ with their bodies shining as fC 
they were electrotype statues viviljcd. . · . · · · 

In its further metamorphic· progress from vegetable to mineral, the fo~ 
of carbon we call plumbago h~s. certainly taken a great step in advance ot 
the carbon we call coal, in getting rid of smoke entirely, llnd also of dirt: 
Coal, howe,·cr, cannot be accused, as plumbae;o justly is, with causipg a whol<! 
r~f-covering of tiles suddelily to fall off, fro~ thl' l\lipperiness c~ed _ll.Y.. 
wmd-blown particles of the greasy mineral. We were greatly amused by 1\ft. 
Fernando's statement at the time, but othen, European~ included, who have to 
~ . . 



&I w.ith the preparation of ·plumbago, h;lve fully confirmed his representation 
as to· tile fncompatibilit)' . of puarba~to dust and tiled roofs. In this connection 
we would. advise visiten to plumbago compounds to be carefal how they "-H 
tllemselves ill such slippery places. A sudden step on. to the polisbed platfonn 
may elld' iii an undipified tumble. And this reminds me of the sensation 
profu~ inany years ato in Mhu:ing Lane by the peculiar appearance of 10me 
Cl!)'loll ~IFM wbloh bad been dried on a baYbeclle where plumbago had been 
vrt'·iously ~pread. An attempt to impart a factitious colouring to the bean, 
was suspected until the requisite explanation was afforded. 

· As this paper may be read beyoad the limits of Ceylon, . it may be as 
'Weft to e'lplain that · c,djirn i• a word, curiol1sly enough of Malay origin, ap• 
plied in Ceylon to plaited branches of cocon'llt palma, used for roofing houses, 
sheds, carts, &c.· Ctmtl-fli Ia a yard or enclosure, and 6arHctll is 01 platform. 

I h;tve already shown, what I may be allowed to repeat, that for the 
aYerate sbip111eph of 12,000 tor11; per annum of plumba~C from Ceyloo for the 
past live srasons; the yearly suppfy -of casb must have been 45,000, aad that 
the -manufaCture of these alone mu&t b~ve given welcome and remuneratin em­
ployment to carpenters out of work by reason _of the · partial collapse of the 
staple colonial ·industry: tbis apart froin ·.the large number of persoll5 (estimated 
above at 20,~ enga~d in mining, carting, preparing, packing, and shipping 
tile llrineral. · 

Let us, therefore, bope that the phnnbago iadustry of Ceylon may continue 
to l:lrosper and extend, not as the result of wars or rumours al wars, but because 
of the s~eady and benetieial progress of the peaceful induatrics and arts which 
eontributl:d to the elevation of liumanity in all that coaatitutes comfort, bappi­
nns, aad means to ~altivate the loftier inatincts and dntiaies of our ra~. 

PEARLS AND PEARL ·FISHERIES. 
AN .INTKJ.VIEW WITH MR, STREETER. 

[J rttmmtatim ~/a Pra,lirfl shltitm aHtartrl i~ 1111 Pall Mall Illustrated 
· · SIIJIIhmmt.] . 

One or two cU1'ious facts came out in the recent correspo11dence in the 
papen respecting the pearlinr grounds in the Southern seas-a subject surely 
of 'tJniY~rtal interest. Mr. Streeter, the famous pearl merchant, was himself 
one of the correspondents, an• we are indebted to him for riving to our 
representative the following account of his fil!beriel! in southern waters :-

There are not many visible sign~ of jewels in :Mr. Streeter's handsome 
rooms, which command a fine view of Hotborn. The pearl merchant's first 
n,tcessity, after the pearl, is light, ·for by nature'~ light only can a pearl be 
judged. The tapestry curtain!< ward off intruding draughts, and thetr heavy 
folds partition off the room when division b necessary. But the eye of the · 
str&n,&'er falls first on the safe, with its doors thrown open, like an angel's 
yinrs. There the eye wanders to the tables clothed in black, to the burnished 
;cales in their covers of glass, to the pearl pliers which lie in a tray on 
the table, to the cases raDJed against the wall. At a table near the window 
at Mr. Strteter, g.uing With rapture on a lovely pink pearl. After we had 
had ' some conversation, he said he would show me some of the "riches of 
the earth," and bade me plunge my hands into bags full of rubies, bags full 
of sapphires and emeralds. He opened mysterious drawers, which shut with 
a sharp sprine, and produced shabby eases holdinjr gems of priceless value. 
Here are strings of iridescent pearls gleaming w1th prismatic hues. Here 
dazzlini diamonds, shootinr forth brilliant rays, there a ruby worth 
tllousaads, here a cat's-eye 6t for a monarch's fincer-diamonds, rubies, pearls, 
and emeralds, sapphires and cat's·e)·es, there they lay before me. But only 
lor a minute. For these thin's are Dot a:,osed. . 
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.G&lllli AND GS:W"AWS. 

•' The pearl is the most- aristocratic jewel. No one bat the rich aristo· · 
crat can afford to own it. To be inestimable in its value a pead.should 
be- perfectly round like a marble, pure, and spotles~. A black pearl is a· 
rarity, and from a thousand shells you might obtain one. l suppose one 
of the Rothschilds has the finest collection of pearls in the world, Lord 
T~o~~-eedmouth comes second, and Lord Bristol . i~ a close third. The fashion 
in jewels alters rapidly, though pearls always take the first rank. At present 
the emerald is the fashionable jewel, why· I cannot say; then come rubies 
and saphires; the diamond is but a common gewgaw. Everyone can buy 
diamonds nowdays. I remember in 11l7o diamonds cost £•4 a carat. The 
pzice has fallen to £s, the result of too great a supply. But · a really 
rnarn-iiK:ent jewel, no matter whether pearl or diamond, always retains its 
vll111e, and a collector, if he chooses to invest large sums to the pun:hase 
of th~ best article, can always sell . at a profit. One of the greaten diftic: · 
ulties in dealing with diamonds is the operation of cutting, which '!eeds 
an apprenticeship of a lifetime to make an expert. There are a few t,ood 
cutters in the world, and there is actually only one man who can dr11l a 
diamond." 

IN SOUTHEII.N SEAS. 

Mr. Streeter and his son, Mr. George Streetj!r, who, althouih youn1 
has -~imself been on the pearling ,ll'roands, visited New Guinea, and ex­
plored Cape York. He gave an accoQn~ of the Streeter pearl , fleet which 
111 at pre.se~t at work -on the north-west coast of AIUtr•lia. Th~: fteet 
numbers thirtt:en decked boats, including a couple of 150 ton schooners, 
"Our boars have long been pearl prospecting in North Australian waters, 
and only recently they visited the deeply indented shores of southern New 
Guinea. There they discovered shells in abundance, but the unhealthines!! 
of the climate· wrought sad havoc among the Q;len, who died of a disea$e 
peculiar to these Southern waters. The disease is a sort of heart com­
plaint, known as beri-beri. So we withdr~w the boats f10m such dangerous 
re&ions. I am most proud of the organization of my pearling . fteet, but 
the expense has been enormous. Perhaps I ha\·e spent £1o,ooo up to now, 
and I am just beginning to secure a .return. Do not imagine that pearl 
fishing is holiday work. ·It is like any other commercial enterprise, and 
needs steady application, great industry, untiring efforts, and readiness of · 
invention to reap any substantial reward. Singapore is nominally our hea:d­
qoarters, and the operations are under the control of three Europeans, I 
call them ' my _ boys'; one is my son, another is Mr. Haynes, and third i~ 
Mr. Chippendale. They are the white bosses, and my most trusted and 
devoted servants. They have under their command about a hundred and 
fifty Kanakas and Malays, of whom thirty or forty are ·divers. For each 
one of these I gave a guarantee to their respective Governments, engaginr 
to pay them a fixed wag~. Each diver has £2 a month, and an allow­
ance Of £IJ upon each ton of shells which he brings up. The shetls run 
2,400 to a ton." 

HOW THE FISHERY IS WORKKD. 

Mr. Streeter then showed me some shells which had recently arrived 
about ten inches in length by eight in width. "You will see," he said, 
"bl these perforations in the back how many enemies the pearl oyster bas," 
pomting to the back of the shell, whick was much bon~ombed. ' ' If t!aey 
succeed in boring clean to the ftesh it is all up with t1Je oystu. The 
theory of thli pearl is that some foreign substance, a bit of grit or shell, 
fincla its way within the harness, and tbe oyster, to avoid ~he' irritating friction 
llepns the proeeas: of pearl manufacture by the peculiar secretion. The pearl 
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ia generally found · in the beard. I need not teU you that the sh~lls are 
highly· valuable articles of commerce. When the opener has passed hJS hands 
in to feel for the pearl be throws it to the cleaner who does his work, the 
shells are packed up_ in hogshead,, and when they arrive in London they are 
sold by auction in Mincing·lane to go to the manufacturer, for the shell baa 
taken· the place of ivory. The pearling season lasts from March to the middle 
of December, For iii the summer months the hurricanes render their fi,hiag 
impossible. The plan of operations is something in this wise : the fleet is 
distributed oveT the fishing grounds, and one or two of them see to the 
supply of fresh water and stores. The mother ship ~nerally lies at anchor 
in the bay, and the small boats leave her every morntng to go to their varioaa 
grounds elo~ by. At night they return with their cargoes. The decked 
boats go further afield, and bring the results of their labor at longer intervals. 
At certain times the mail steamer which calls at Freemantle ships the carp 
which comes home, the pearls themselves being sent through registered letters, 
and passing through post." · 

. THE DIVER AND HI!! DRESS. . 

"A year or two ago the divers suffered great hardships, always goiog 
ia naked, when they could not stop beneath the water for a lor>ger period, 
tllan a minute and a half. The apparatus we use is made by Mr. Heincke, 
aad of these we h~ve about twenty, each costln~ £130. The drHS ·is· not 
like that we see used on our own shores, compr1sing only a headgear and 
a breastplate, the legs beinr free, but the natives like it very mueh, for 
they are able to stay under far longer, about two or three hours. I havto 
aaver lost any men throagh sharks; they don't seem to like niggers; but the 
divers, by a trick which they have learned, when they see a shark approach. 
ing, squeeze out some air, which throws out a most vivid stteam of air 
bubble!!, effectually frightening the beut away.'' Each dive.. has a tender, 
that is the man who direc:ts the; rope, and four pumpers, so that the working­
gangs are divided into quintets. 

In one of Mr. Streeter's rooms hang • dozen imposing rolls, each of 
them worked by a ~tring. Pulling the one marked Australia and South 
Pacific, the whole of that immense area was placed before my eyes by his 
~on. Upon these trackless oceans, studded with a million isles, many of them 
laid down upop the chart without much pretence to accuracy-for the reefs 
and the sounds and the .channels are always shifting-among these tropical 
wastes Mr. Streeter's brave little .fl.eet bas found its way, and. the King of 
Pearls, although he has never y!Sited fore1gn parts, IS able to follow the 
various routes which they have adopted, and these are marked by tortuous 
lilieS on the map. Somerset I was informed was played out. Somerset lies 
to the north ot Carpentaria, and sure enough .there was the mark on the 
map. 

THK LATEST NEWS FRO.II PEARLING GROUNDS. 

"We are worlring," says Mr. Harry Streeter, in his Jut Jetter ·from 
the fisheries, which was read to me, " with small open boats ::1nd two four. 
ton ketc~es, which. are perfect in any weathe~, only coming every second 
~y to gJVe up theu. shells, The only flaw 111 our arrangements is that 

· t~e open boats are too small for the work; in case bad weather sets in, 
they get too leeward, an;.\ have. to be out in a heavy sea and take their 
chance, o~ swampio~, while th~ ketches, being decked in, r!de like ducb. 
MaJJy a time r.fter a hard days work; and all hands thouroughly tired out 
we have had to g,et JJP an~hor a'lld make sail after some poor beggar goinJ 
out tQ. sea, llPd not able to reach the ship. If a J;,oat sinks the pump 1088 
lill'IVP wi~h her, aod there is a dress .lost. One of the boats. has sQk twi~, · 
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but luckUy dose to the ship, and we have sent a diver down and got every· 
thing up without damage. At present we are under the lee of an island, 
.1nd as the wind blows from south to south-west every night we lie as snug 
as possible; but when the first came down we were lying in the middle 
of the gulf-blowing a gale of wind every night, and dipping bows and 
stern ports under, though she had forty-five fathoms of cha1n out, and the 
anchorage was only eight fathoms. I would n't go pearling with Queensland 
niggers on any consideration. You have got to ride for a couple of months 
upcountri to catch your men, and after you have got them they must be 
watched night and day to prevent them • putting.' Tl•en every one on board 
literally pigs it out during the time they are on the. grounds, having to 
sleep and eat on deck, no matter what weather. Fancy fifty niggers, six 
white men, and so,ooo,ooo cockroaches all chumming together, and all living 
on damper and tea. That's wha~ it re~tlly amounts to. The men, who receive 
a handsome percentage, work like demons if we say nothing to them, let. 
ting them go out when they like and return when they like, and I assure 
you they are out day break and not in till seven o'clock at night. Your 
experience of Torres Straits will tell you that if they go down there for 
three hours a day they think they have done well. Good eyesight and 
confidence are all that are wanted for apparatus-diving. All there is to do 
under the present system is to count the shells on arrival. This takes from 
an hour to an hour and a half each morning. Chips, myself, and the mate 
open them. This takes from two to four hours, depending on the number 
of the shell, and then they arc washed and put in the sun to dry foe 
twenty-four hours. The shell i; broken into two pieces, the inside edees 
clipped, and then packed away in hogsheads. '1 hough the shells run so 
•mall here, we have close on twelve tons in nine weeks, and if they had 
run the J\\'erage of West Australian shells- 1,200 to 11500 to the ton-we 
shold have close on twenty tonJ on board, as to make our present amount 
we have ~ver 25,000 shells on board." 

THE MYSl'F.RIOUS PACX:AGE AliD THE FADI!D MANUSCRIPT. 

Most of us have read Mr. Haggard·s vivid account of the search for 
and discovery of King Solomon's mines, in which three adventurous spirits 
guided by a faded map done in human blood on a fragment of linen JOO 
years .old set forth to discover the vast treasure which King Solomon was 
supposed to have hidden in the bowels of a grellt range o'f mountains in 
mid-Africa. How they found it and what happened we leave our readers to 
find in the book itself, sufficient is to say that the story is one of the most 
fascinating pieces of fiction that have appeared for many a long day. I have 
said this because Mr. Streeter, who may certainly be considered the greatest 
expert living in diamonds and precious stones, mentioned the book to mt, affirm. 
ing that wherever Mr. Haggard got the foundation for his story, he would 
almost be inclined to accept some of it as sober facts. You would think me 
a Munchausen were I to tell you of the strange applications which are made 
to me to provide funds for such expeditions. If you have ever walked through 
some of the ~eat picture galleries of Florence, you will notice that all the 
women aro! pamted with most magnificent necklaces of pearl. What has become 
of them r Where have they gone to! People do not wantonly destroy such 
things. If you gave me an order today for a pearl necklace to cost £40,000, 
it would take me a year's careful inquiries to fulfil your demand. It might 
take even longer, for I do not know where such a one exists. Of course, I 
ibould hue to collect the pearl~ singly from all quarters. "Every mail," said 
Mr. Stl'l'eter, "Lrings me str:-.nge documents from remote and forgotten towns 
of sooth America, from the east aad from the west, from all quarters of the 
w~ld. Now, bere is one," handing me a small parcel bearing the Spanish 
postmark, wrapped in brown grass papor and carefully tied up at the enda. 
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"You map open it and see for yourself what it contains." I carefully untied 
the mysterious package, wondering what riches it would disclose. The riches 
were but on paper. Nothing more than a tracing, showing a river, a few 
villages dotted about on each side, and a few sketches which show.~ the topo­
grapliical features. Besides the thin tracing that cracked in my hands there 
were numerous. writings on thin foreign note-paper. "That came to me a day 
OJ two ago from a correspondent of mine in remote Spain. The plan shows 
the route to a long forgotten mine which my correspondent has discovered. : 
Here you see "-reading from the faded manuscript-" are accurate and minute 
directions for approaching it, with close and dttailed descriptions of the surrounding 
country, the rivers and the mountain passes, the character of the people, and 
the whole story of the mine. You need not trouble to rL"lld it, but the legend 
may amuse you." 

A SAPPHIRE RIVER. 

"I have projected many,. exp¢itions,'' said the King of Pearls ; " some 
have been successful, others not. It is a great gamble, and one must take the 
good with the bad. Men come to see me here fron all parts of the world 
with their schemes ; some I take, many I reject. · It is a hazardous business, 
for one· has to trust to individuality. When a man comes to me with a proposition 
to work · a mine, in Mexico say, I try to read his character in our talk, and 
if I like him and he produces details that seem to me credible, if he has 
character and decision-he is generally well travelled-we hit it off well enough. 
Sometimes th~y go, and for a time all is well, then they disappear for c\·er 
from view. In 1861) I sent out Professor John to the Diamond Fields in the 
first rush, and the party of three bought three claims for half a guinea a piece. 
For one reason and another they worked for awhile and then sold out. Since 
then these same claims have produced millions. That was a big slice of bad 
luck if you like. In Ceylon l h::we taken rivers for cats-eyes and s'lpphires. 
I once tried Cashmere, but could never get a concession, though the Rajah 
sent my wife the handsomest shawl I ever saw. I have sent expeditions to 
the Sulu Sea, and all round the coast of Australia. I have now a party 
working a llrazil river for J:Old and diamonds. Then, ju1t before the Burml!!e 
war b,oke out, I was negotiating with Theebi'-w for a conce5$ion to work the 
famous ruby mines which lie above Mandalay. We have plotted out the! road, 
for which we were to receive (paying J;zo,ooo for the mine conce5$ion) ·eight 
miles on each side of the Irrawaddy, along which the road lies." 

PLUMBAGO USED AS~ MORTAR AND AS A DYE IN CHINA. 

. Recen.tly .we . have ~een able to collect a gre!'-t ~eal of.information rqard­
mg graph1te m 1ts vanous forms and the mulhtudmous uses to which it is 
apl?lied, and :now we have a very curious . contributio~ to our knowledge from 
Cbma. It w1ll be seen that, by the celeshals, a spec1al form of graphite, as­
sociated with coal and bitumen, but confounded with neither by the astute 
Chinese, is used when mechanicallf. united to lime as a plaster or mortar and 
with coal fibres (also mec~anically , so as to form a perm11.nent dye. Here 
are two new uses for the extraordinary substance which aids in the manufacture 
of steel ordnance, is itself manufactured into pencils, and iS good as a lubricant 
and firc ·proof paint, It was formerly valued as a medicine, and the writer of 
the very interesting account we quote has found the form of the ore he describes 
useful m sur~ery as a styptic and a substitute for subttances usually employld 
as " dry dressmes-" 
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GOIW AND • oafS. .. 
NoTES ON THE SO•(;ALLBD "BLAcK· LIME" OF CHINA. 

The following note on Black Lime. by Dr. A. P. Peak, Tientsin, appears 
in the Customs Medical Reports :-

This substance is made by Dr. Williams to be "a kind of bitumen," and 
as it has not been mentioned by an1 other wri~r with whose pages I am 
familiar, possibly the correction of thts mistake and the noting of two uses to 
which it is pot by the Chinese may prove of interest. 

A suspicion of its bituminous origin might arise from the facts that at 
some plac!es there are found traces of petroleum in connexion with the coal 
measures near whic:h it is found, and that water in which it is macerated some­
times shows an iridescent film upon its surface. The substance in question is, 
however, allltnp/ttnu grap!lile; and although it is mined in localities near the 
coal beds, the Chinese themselves insist tbat it has no connexion with them. 
The pro'l'inces of Cbihli and Shantung are mainly supplied from mines in the 
foot-hills of the range bounding the ereat plain on the north-west, and much 
of this material is shipped from Liu-h-ho, whence large quantities of lime and 
coal are also forwarded, this city, situated at the bead of one of the afRuents 
of the Peiho, being the distributing point for a large mountain region. Near 
Liu-li·ho surface indications of petroleum seem to abound. 

One of the uses before mentione4 is its mixture with lime, to make a very 
hard and durable plaster, used in situations that are exposed to the weather. 
Because of this association, the Chinese call this "lime" like the other, althoUih, 
as they say, it has not the fiery principle of the white lime. 

A peculiarity of this graphite is its avidity for water, not from chemical 
aftinity, as with lime, but from its great absorbent qualities.. The crude graph­
ite, in· lumps as it comes from the mines, when exposed lQ contract with 
water, at once becomes permeated by it, and falls into powder. In this state 
the- particles slide upon each other with the greatest ease, giving that lubri­
cating quality which is characteristic of graphite. When mixed with freshly 
slaked lime, graphite in this state can be very thoroughly incorporated with it, 
each o11e of the finely divided particles becoming imbedded in a matrix of 
lime, and by laborious working and pressure, 'as the mortar sets the mass can 
be so consolidated as to make, when hardened, one of the best and finest 
grained mortars known, spccimebs of which can be seen in the so-called 
"chunam" roofs. 

The superiority of this mortar is due solely to the physical character of 
the little knife-edged, microscopic fragments of carbon; and yet, stran~;e to 
say, the use of silicious sand in mortar does not seem to have commended ttself 
to native builders •. I have never been able to get one who was not familiar 
with foreign ways of building to acknowledge its utility. True, it is somewhat 
difficult to obtain on this great alluvial plain; still, where it can be had, so 
far as I know, loam is used in preference. 

To pass to the second economic use of graphite; this is the curious oac 
of dyeing cloth. The cotton garments universally worn by the middle cllaKS 
are coloured with the substance. The cloth is soaked in a hot, aqueous · mix­
ture af graphite, in which there is a little glue ; it is then placed oa a stone 
and mauled witb wooden beaters; again immersed and again beaten, the ·pro· 
cess being repeated many times with each piece, until the cloth a&Sumes a 
deep and uniform tint attained by thus mechanically forcing the fine paJ;tides 
of carbon more and wore deeply into the fibre of the cloth. 

I have rarely seen a more beautiful object, than fibres scraped from the 
cloth, loaded with brilliant, razor-like fragments of carbon, like diamond dust, 
especially when viewed,. in glycerine under a 1 immersion lens. It is difficult 
to believe that such beautiful transparent objects make up in mass the dull 
opaque plumbago. 

This process of dyeing, if we may call it 50, I believe to be uniq11e in the 
mt u practised at ·the pre.;eat day. The coloJU is, of course, indc:5tructibh: by 

o;91t1zed by Coogle 

.. 



GILD · A1U> . OIIMB. 

the sun or chemical action, and can only be dilehargcd by thorOugh and re­
peated washings. Hence it mo.kcs . a very satisfactoty and permanent colour for 
Chinese garments, and approves itself to the utilitarian native mind, ali witndS 
its uninrsal usc. 

Graphite is abundant, and sells in tlle market here for 5 cash a catty ; 
yet these are all the industrial uses of it, so far as I know. 

Lead pencils, crucibles, stove blacking and lubricating arc not yet achieved 
by means of it. . 

Oddly· enough, the Chinese have not thought of using it in medicine. Yet 
the great hygr.oscopic qu3;liti~s of. t~e fine, s.oft, , velv~ty P?wde~, which may 
easily be obtamed by lev1gatton, mdtcate a d1rectton m which 1t may advan· 
tageously be employed. 
· In· such affections as require dry dressings, t, g., moist eczemas and purulent 

otitis, it could not fail to be of service. As a styptic it is of considerable 
value. I have found that a combination of, 3 ,Parts of g~aphite, 2 puts of 
resin, and I part of acacia, by weight carefully tnturated, possesses very marked 
ha:mostatic properties.-Hunp1mg Daily Press .. 

SEED·PEARL SHELLING AT BATU BhTU. 
The following, from the N~r/k Burmo Herald, will be interesting to OIJr 

readers. The pearl shell referred to is the species found in Tumblagam Bay, 
near Triilcomalee; the large thin shells of which are said to be be used by 
the Chihese as substitutes for window glass, and which are put to artistic use, . 
small pictures being· painted on them, having all the effect of transparencies:-

The ;>rominent point of land called Batu Batu jutting out into Padas Bay 
is now the centre of much activity, and ·many refugees from the dismembered 
kingdom of Brunei have made it' their home. Constant feuds, intrigues and 
misgovernment have rendered li(e and property insecure in Brunei, and 
gladly have our immigrants exchanged the red banner of Brunei for the 
protection afforded b:y the regis of the Royal Chartered Company. · 

Most of the immtgrants come from Brunei, others ~ail from Labuan, Lawas, 
and neighbouring rivers. The roving adventurers who trade from port to port 
along these coa!ts do a good business with the Mliruts who bring down jungle 
produce, for which hitherto, there was no market, and the newly·arrivcd "bori1y· 
handed sons of toil;" immediately find employment in seed-pearl fishing, boat· 
·building, cutting pla11k and spars for boats, planting paddy on the Linkongan, 
Lukutan and Sipitong rivers qr working sago on the Padas or other rivers 
that debouch into Padas Bay. The gard wood of Batu Batu and surrounding 
country have for many ye~rs past been well known in Labuan, and within 
the· last month the Labuan Government has been supplied from Batu Batu 
with srrs of the famous " Bintangor" wood for their new flagstaff. The deposits" 
of coa at Bukit. Naloyan are as yet quite undeveloped, and samples have been 
sent to the Indian and Colonial Exhibition, London. 

· But the principal occupation of the i!I!migrants is in gatherin~ the seed­
pearl sb~lls (plallma plactrtla), called by the natives "selecsip," whtch abound 
m •Padas Bay. A flotilla of twenty or thirty boats .roams about the bay, 
cenerally together as in herring fishing, in search o( the oldest shells and 
when these are found to be too young the boats move on to another bank. 
It is a rule with the fishermen always to throw back the young shells into 
tbe sea, but if a shell has been opened and the oyster destroyed it is not 
thrown back, as it is said that the dead shells kill the lhe ones. These shells 
pay the fishermen in a threefold manner. First, the shells dhcsted of the 
oyster fetch in Singapore from lh·So to 62 a picul, then the oysters dried in 
th~ sun only (not salted) sell for about &4 to &6 a picul . in Labuau, and 
thucl:ly, the seed-pearls arc; sold in Labuan at o11c Mayam 41I'8o, QDe Balii11gao 
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10 Mavams tSo. When a boat comes in, the load of shells is turnei out on 
the beach. Then each fisherman gets · two buckets, these are made of ae 
sheaths of the nipa palm, and with a sharp kni{e ma:nufactured for the p~, 
the shell is opened and the oyster is cut off within f of an inch f10m the 
hiaae of the shell, The oyster falls into one · bucket, ud the part· dlilliag 
n~ar the binge is scraped off and falls intG the other hacket. It is this .U.le 
bit that contains the seed-pearls, if any, and they are carefully extracted. The 
oyaters are laid out on mats to dry in the sun and 5old in Labu~p~. 

A great number of the seed pearls are disposed of In the vinage. at s.tu 
Batu. When the fiaherman buys his few necessaries at the Chinaman'~ ••P 
he pulls out his little bundle of seed-pearls and pays in that cu~cy, tile 
Chinaman making a good thing out of this transaction. ThL-se seed-pearls are 
not much valued in Europe, but in China tliey ue used as ornaments or 
pounded into medicine and the sheila being thin aod transparent are also a 
substitute for window ~lass. 

There arc four pnncipal banks of seed·pearl shells in the shallow part of 
Padas Bay, in a ripe state for working operations, aad there are -e -re 
where the shells . are still growing; these· are forbidden ground until such time, 
say another ~ix or nine months, wben they shall have attaiaed maturity. 

The scene on the sand or mud banks in til&! bay is livelY,, men, wome,u 
and children up to their knees in water gathering the shells" that ~re im· 
bedded. They seem very busy withal cheerful and chattering and seen1 ~lad to 
see the Government boat with the British North Borneo Revenue flag flyllig aft, 
picking its way among their boats. As we pass, the women playfully tbrow a 
few shells into our boat for luck; further on may be seen, on stitlu fix~ 
on the bank, some white Bags to keep "evil spirits" away. · 

The collection of the Royalty on the seed-pearls exported wa.o a. soro~­
what difficult nut to crack. The Regulations said tbal 5 per Cj!J,turo thf valtJrtm 
was to be collected. 

Mr. C. A. Francis, the energetic officer in charge of .'Datu ~atu. fou~td 
that the seed-pearls were so easily hidden away that the revenue therefore 
amounted to very little. A tide-waiter was sent. to his assistance, his duty 
being to go a !?out among Ule people, find out . what pearls . had been pr~ur~ 
and to search them. The. first moo,th only brought iq some $6 re\·enue, and 
as his pay was $.12 a month, the result was disappointing. He searched .t.lip 
fishermen but found little or nothing, all the while knowing. well that they 
had. extracted wany seed-pearls from the bivalves. Little boys. showing their 
bright teeth look up with their laughing eyes, the picture of i®Ocence, ~d. 
all the time concealed little packets of seed-pearls between their toes, but 
native boys can do anythin~ with their toes from holding a nail straigkt with 
them while hammering it mto a plank to combing their lu!.ir. Of course th~ 
natural bashfulness of Province Dent officials forbad a close examination· of 
the ladies, _ and the result was that this mode of . collecting the _Rev.enue WlU. 
a dead f allure. . . · . · . 

It was now suuested that $2 should be c!w.rged on every . boat. but .this 
plan was found to be impracticable as fifteen or twenty penons would crOIWd 
mto a large boat so as to evade the tax. At last the fishermen tbeiXI5elves were. 
cons\llted in the matter, and they volunt;¢lf propo.ied that a head tax sJaouJ4 
be levied on every man, woman, and .child wbo ·were employed in fishing .on 
the banks~ The old men said "the young people gathered the o1ost sh6lls a,. 
they could stand longer in the water than they could, as it gave them cramp 
to be too long· in the water, . and t~t it was quite fair that the young ones 
sbould be taxed. • · · · I 

The payrin~nt of t1 per head per memen1 was agretd. to 1>,- ·-an, ·and the 
fint 111onth i. e. December 1885 · brought ·in -a head tax of. os,, . whilst tM­
lJIOilrh of January 1886 yielded a: rev.enae of f95, . and- people pay ·this t/sode ' 
ef tautiun clleerfally aacl rapWiy. 
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'Jia the Inland Sea at Kwala Penyu, in Province Deut, there are sheik of 
the: saae description, the only difference being that· they dD not breed sc:ed­
pculs, and it 1s said that in foi'IIIer years they did not produce any. The 
Assistant Resident has now sent away several hundredweights of Padas Bay 
ahella for deposit on these banks, believing that the admixture of · the breeds 
·ma:y.remedy the defect in these: barren oysters. 

Tbt seed-pearls shelling is as yet in its infancy, and it is expected that 
a large population will settle at Batu Batu to this and other lucrative occu-ctions. As Julius ·Cresar is said to have conquered England for the sake of 

r J?C!arls, so let us venture to hope: that a similar ·but less demonstrative 
illvas1oQ wlll take place in Province Dent. 

SPINEL AND GOLD AT WARRIAPOLLA. 

From Mr. Fraser of Warriapolla, near Matale, we have received the 
foUowiDf interesting letter:-

"Warriapolla, Matale,. 27th Jan. 1886. 
"Dear Sir,-It is curious how a coincidence takes place, and I now write to 

tell you that it was 11ot until today, when I came in with a collection of some 
\'iry peculiar and pretty coloured quartzy lime rock (of which I had for long 
known the existence, but had only regarded as a mere freak of Nature, and 
had laid down as the foundation of some hundreds of yards of road) for the 
purpose. of forwarding these stones to some friends. I happened to take up the 
06s,eroer, and my eye rested on the article you give in your edition o{ the 26th 
January, mentioning Warriapolla as a spot where spinel had been. found. It 
abounds here in large quantities, ·and until today I never knew it had any 
value. Once I found a piece of the size of a robin's egg and I askec). a jeweller 
in Matalli (if you can call these people by that term) what it was, and he 
told rne that it was. a ruby. M{ weak mind was unable to accept this statement, 
~ot having seen a 'blue ruby. also found ~ed crystals imbedded with the blue, 
but these I took to .be the gamet-und so w1th no more thought on the matter, 
1he coolies continued. building yards and rards of roadway with this sparkling 
stutf, and it· hilS been all covered over with metal and gravel and lost to view. 
But the locality from which this bedding stone was gathered will still be found 
to ·abound in these: bright blue crystals if they be searched for. 
. · Mr. W. Tytler first noticed the peculiar crystal formation as of value when 
he was staying With me, · and he showed me several other placl's where .he 
thougllt predops stones must have been collected on the estate. A Sinhalese 
tells m'e now that I am reclaiming land which used in former days to Qe a 
rich source of precious stones to the natives who, after hi avy rains, used to 
wasH the sand of the river close to its banks, and they undoubtedly did obtain 

.something, foe otherwise I should not possess, as I do at the present tilDe, a 
smJ~ll packc:t of gold-dust, which years ago was washed out of the sands of the 
WariyaP2la-oya, and sent to my father as a .Proof that gold existed in Ceylou, 
and on Warriapolla 'also. I am told by natives that this very portion of the 
river of which I now. speak of was a continual scene · of gembunters, and I 
myself ban seen Moormen atnusing thetnselves, as I thought catching fish. They 
may ·have found some other kind of fish, let us hope tbey did; for, 'at lea;t., 
that,· for a time, would keep them out of mischief.-Yours faithfully, · 
·.· ' . . ROBEJlT H. FllASER.." 

It is no new experience, in mineralogical foi'IIIations, t~at gems should be found 
aQOCiated with &old.. So it was . in Australia, and in that country roads were 
IJI&de and streeta paved with rioh gqld-btaring qu.u:tz, a Cull .generation befon: 
the Laird·. of ~ aniapolla. indulJIId . in the luxury of bottoming bis. roads with 
5pinel-beanng limestone, 1ncludmg probably, .". fu.U 1114Qi. a.~ of pureal ray•. 
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serene." Mr. Fraser does not say bow be ultimately disPosed of. that gem .u 
big as a robin's egg. If perfectly translucent, uniformly blue and flawless, it 
would, probably, when properly cut, have ,hcen deemed as valuable as a red 
specimen of the san:e mineral, to which the name spinel ruby is given. Mr. 
Fraser, like Mr. Kellow, and probably a good many others, will now bow 
what blue crystals in limestone mean, and will keep a JOod look-oat for laree . 
clear specimens of the gem, for gem it is, only second m value to the sapphire, 
when. of equal purity and size. Of course, such gems are more easily EOt at 
in the beds of streams into which they ba,•e been washed th.in in the matrix, 
which must be mined and carefully broken up. On th~ other hand, regular 
mining may result in much larger and more regular finds of precious crystals, 
and, where the latter are not precious in the technical sense, their presence in 
quantity OU(;ht to gi\·e value to the stone as a marble. We mean to see bow 
a hand specimen will polish, and we are sanguine that it will come out welt. · 
The result will be stated. Much of the country around Kandy, such as Haragam 
and the valleys of Dumbara and Matale, doubtless owe much of their fertility 
and probably a good deal of their insalubrity (for which Haragan ana Rajawdla 
were at one time notorious) to the large prevalence of crystalline limeston~· 
and the soil and gases which result from its decomposition. Careful examination 
in the light of Mr. Kellow's recent discovery and Mr. Dixon's previous nof.ice 
of the Warriapolla and Watagama formations, will probably establish the'fact 
that a much larger proportion of our mountain limestones than ant of us 
imagined' are valuable as gem-bearers, apart from their va'7ing, but m some 
cases rich, proportion of carbonate of lime. Of course, it t' not gold which 
gives the beautiful golden colour to iron pyrites, but it is a fact that true gold 
is not· unfrcquently a~sociated with iron pyrites. It is not our limestones alone 
which demand the careful examination of a mineralogist, such a~ is now emplo]ed 
by the neighbouring Government of Madras, but our quartz rock, some of whtch, 
especially on Mr. Blackett's property in Dolosbage,look very encouraging; Now, 
that it would seem that gold in really paying quantities is ldnJ' mined close · 
by us in Southern India, it would be well that the similar question in Ceylon 
should be settled once for all, even if in a sense the reverse of the existence 
of paying quantity. Our· mountain limestones, which differ from and' are 
economically less nluable than coral and shells, in consequence of the some­
times large amount of magnesia they contain, associated with carbonate of lime, 
are usually described as "beds overlying the gneiss" which is our principal 
primitive formation. But the truth seems to be that, very frequently, long YelDS 
of the limestone underlie the top ranges of gneiss, cropping out amidst the 
valleys and "foot hills." This will become apparent, on reference to Mr. 
A. C. Dixon's account of the principal dolomite beds or veins, which intersect 
the mountain system of the' interior of the Island :~ 

Dolomite lxdt.-lu far as I have been able to trace them during the time 
at my disposal, I find that these beds run throueh the gneiss in a somewhat . 
parallel du~tion, striking generally N. W. by N. to N., and havine various . 
angles of d1p from 10° to 40". · . 

I have indicated their position on the map. The first is one which out• 
crops a few' miles this side of Balangoda, and runa N. N. W., occurring agaila 
at Hanuwala. 

The second runs through Dolosbage and Maskeliya ; probably the bed 
occurring at Bilul·oya is continuous witb this. 

The third outcrops under the Great Western on the Great Western estate, 
and is continuous to the N. N, W. with the Wattegoda and lrledalwmbura 
dolomites, and probably also with the beds at Gampola and Kuruneeala. A 
subsidiary bed-or it may be an outlier of this-occiU'I near the P!Wtllawa 
resthouse. . 

The fourth bed outcrops laraely at Wilson's Buarplow, G1eJJ n.von, 
Dumbara and Matale. 
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· ';t'he fifth occurs in the Badulla. districts. As in the gneiss we have a great 
many varieties, so. also in the dolomites. They all cantain carbonate of magnesia, 
which varies from 1 to over 40 per cent. 

. These limestones are very valuable for estate purposes as well as for building 
stone and building lime. . . · 

In coJour they vary much, dependent on the numerous accidental minerals 
that occur along with them. Thus the svecimens from Wilson's Bungalow are 
very dark; 'they contain pyrites, philogop1te, chlorite, epidote, &c. 

· A dolomite occurring at Wanapola. on the Ma.tale railway contains a large 
amount of blue spinel. Scn1e of the crystals of these dolomites have large 
facets, others small and of a ~ranular texture. Many contaip white translucent 
siliceous grains not easily distinguished. 

. A beautiful exa01ple Df limestone of a somewhat peculiar tinge, due to the 
metal chromium, occurs beyond Balangoda, and often contains fine specimens of 
crystaline biotite-a mag~sian mica. This limestone shews a very peculiar and 
characteristic weathered surf ace. 

·. As we are writing, the following letter from Maskeliya reaches us with a 
sm:i,ll speCimen of rock, similar to the Ambawella rock, but differing in the 
prevalence of small, white crystals contr~ted with the blue :-

. 'theberton, Ambagamuwa,• Jan, 27th, 1886. 
Dear Sir,-I send by this post a small sample of my limestone, as I see 

by ,th~ account you ,give in your issue of the 26th inst. of the stone fou11d 
by M.r. Kellow, that mine is of the same description. I have it in my lime 
reef, red, blue, green, violet and black, at least some of the limestone has black 
crfstals the sa.me description as the others in · e\·ery way except colour. My 
children have found quite large pieces of red spinel which we have taken no 
1:are of, as Mr. Pixon told us they were only spinels and of no value. I have 
at times c(,lme acr.oss from the limestone really beautiful pieces full of these blue 
and violet crystals and other colours, but blue is the most abundant. Mr. Dixon 
did nQt think much of it and said they had something to do with copper and jron. 

T. ]. GII.IGG. 
. f. S.-One of the boys _smashed the other oay a red spinel he found in l 

inch square as be thought it was nq use. I firmly believe if we b;ld .a gtJQd _ 
mtm to make a ~urvey. e(c. in Ceylon, something would turn up of val11e to 
the Is\an!l.-T.J. G. · · · _ . 

: It is .quite true that ordinary spinel is not of much value, but large, Perfect 
cry~>tal~, especially if of ruby red colQur, ought to be pre.served and their 
value ucertained. . · 

ROMANTIC HISTORY OF A. CEYLON GEM. 
With r~ard to the extract given below from the Adelaide Efltrtinz ')'ouma/ 

of J~~ne 29th, we have to say, that, like the kin(s je,veller, we · never before' • 
heard ·ef white 11pinel, and that, if th~ · stone is spmol, the estimate of £23,000 
as its v,alue is s1mply outrageous. The stone is probably a "white ·sapphire." 
Can any correspondent throw further light on the subject! We find Captain 
Hontin's name mentioned in Cotdiner's account of the advanee on Ka:ndy in 
18o3. He led the Grenadiers of the 19th in the successful auack on the 
Kandyan· "lnlttery" at Giragama, and we suppose he was In command of a 
party of 300 of the 19th ~ent from Kandy to meet Col. Barbut and Muttuswami. 

We hne been furnished with the history of a very rare and brilliant 
specimen of Oriental white spinelle, to be seen in Mr. J. M. Wendt's case close 
to the entrance· in the main building. The gem was presented- to Mr. Robert 

· • Po&t towlt ia AIQ!Dapmuwa, btit dates in Maskcliya,-Rt>, ..• ~ ' 
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HonDer, late Major of H!lr Majesty's Jqtb ReeimeDt of Foot, by Boedoe 
Swamie,• King of Kandi. In tbe year r8o3 .the Colonial Government of the 
Island of Ceylon, through ·the intrigues of Mr. North, General McDonald,t and 
the Adjaars:j: in connection with the pearl fisheries, declared war against the 
King of Kandi. An army was marclled against his capital, which was ultimately 
attacked and taken. Tbe Government then determioed to place on the throne 
the lawful sovereign, Boedoe Swamie. Colonel Barbut was sent to Ja!'ra§ for 
him. It was reported that the Kandians would oppose his pasaage at a river 
three days march from Kandi, ~d that tqe deposed King had taken up a 
strong position on the river with all the forces he could collect. Major Hanner, 
then a captain, was o.rdered on March 20th, 18o3, to move with ]00 men and 
three fieldpieces to open a communication with Colonel Barbut, to disperse the 
enemy, and escort the Prince to head-quarters to be crowned. Captain Bonner 
m!lrched according to orders, dispersed the enemy, received the Prince from . 
the hands of the cqlonel, and brought him safely through all dangers to Kandi. 
They halted about 2 miles from the city to prepare. for the Prince's en~ce. 
The following morning Boedoe Swamie presented the stone which is the subject 
of this history to Captain Honner as an acknowledgment o£ his services and 
bravery. At that time it was set' round with ruby spinelles in the Eastern 
style, and was worn as a turban pendant. The fate of this Prince wu most 
unfortune. Not one of his people would acknowledge him, and on June 115th, 
when the small British and Malay garrison left to protect him were hard 
pressed and surrounded by 50,000 of the enemy, representations WCI'e made 
to Major Davie, who commanded the Prince's guard, that if they 1111rrendered 
Boedoe Swami~, who would be treated with great kindness, tlley would be 
allowed to march to Colombo unmolested. The Major consulted his officers, 

· and explained to the Prince that they bad not sufficient power to protect him 
any longer, to which Boedoe Swamie exclaimed-" My God, is it possible, and 
can the English u·iumpbant arms be so humiliated at present as to be · afraid 
of the menaces of such cowards a,s the Kandians are ! " The Prince and 
his seven servants were given up to the Kandians. He was immediately im­
paled, two of his servants were beheaded, and the rest were hanged to a jack­
tree. Then followed the massacre of the Europeans. The sick were tied two 
together and beaten to death with sticks, ·and the able-bodied soldiers were 
hacked and beheaded and thrown tlown a deep hole on the hillside, dead and 
alive. The Major and another officef were spared for a life of torture and 
sickness. The assistant surgeon alone found his way after many days to 
Colombo to tell the sad tale. In the course of time Major Hanner carried 
the gem to London and first showed it to Messrs. Randle and Bridge, jewellers, 
near St. Paul's, who bought the gald and the rubies that surrounded the stone. 
They introduced Major Bonner to Mr. Lowrie, who lived near Finsbnzy·square, 
a professor and lecturer on mineralogy, who informed him th<1t it was a white 
spinclle of great value. Mr. Lowrie tested it in various ways, but what se1111ed 
to fix his opinion more than anything else was the fact that he was · IUI&Qle 
to scratch it with the hardest topaz in his possession, 'though it IXIade an 
impression on the topaz. In the same year it was shown to Mr. Hawley, of the Strand, 
jeweller, who kept it for two days and offered to purchase it. It was then taken tP tbe 
British Museum to obtain the opinion of Dr. Koneg, the bead of the Min~:ral Depart· 
mcnt. !t was examined by him in the presence of Dr. Walter, Dr. Ashburner, 
Mr. Hawley, and Major Honner, and many others. Another stone, supposed 
to be spinelle, was produced by them, and at the advice of Dr. KOneg, the 
two were submitted to beat on the bars of the grate. The stone in question 

• Ku~tuswami.-ED. 
t General JlacDowali.-ED. 
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remained on the bar some time quite sound and uninjureJ), whilst the other 
burst. A piece was then removed by the doctor With a hammer in the 
presence of the same gentleman in order to discover· the cleange. Both these 
experiments confirmed the opinions already expressed that it was a white 
spmelle. It was then taken ta Mr. Sowerby the celebrated mineralogist, whose 
opinions agreed with Dr. K6neg and Mr. Lowrie. In the same year it was 
submitk!d to the opinion of many well-known mineralogists, the majority of 
wilom pronounced it spinelle. Mr. Macholian, of Lisbon, wished to become a 
purcllaser of it, and also a French gentlemu; but their offers were refused. 
About tli!is time M&jor Honner went to settle in Tasmania, and left the stone 
in the care of his brother-in-law, Sir Charles Forbes, Bart., of the 'firm of 
Forbes, Forbes & Co., City of London. When he returned home he was en~;aged in 
tbe Portu111ese service, and took no steps to dispose of the stone until about 
1843, when he -was in Paris, and thinking that Louis Philippe, King of France, 
mi«ht like to be possessed of so rare a specimen, offered lt to him. Louis 
Phdippe was willing to become a purchaser if Major Honner coul4 obtain a 
certificate from the King'& jeweller stating it to be spinelle. Accompaiued by 
Mona. Canon, Gresor de Ia Couronne, he waited upon Mons. Basset, the 
King's jeweller, who, much to their astonishment, owned that he never saw a 
white spinelle and could not tell the character or properties which distinguished 
it from other stones. For some short time it was in the custody of Colonel 
Augustus Honner, c. Bl, brothet of the Rev. A. Honner, who obtained some 
valuable confirmatory evidence. At the death of Colonel Robert Honner, a 
few years after, · the stone came into the \Xlssession of his widow, who at her 
decease gave it to the· Rev. A. Honner tn preference to his eldest brother, 
Major-General ·Sir Robert William Honner, K. c. B. The gem weighs 285 
gratDS, bas a specific gravity 3" 56, does not exhibit electricity when heated, 
does not refract double, and has a cleavage peculiar to the spinelle. It is 
harder than topaz, but not so hard as sapphire. Its inkinsic value ha.s been 
estimated at i,23,000. The polarizing anglt received from the surface is 32° 
or 31° yi. 111 186? the Rev. A. Honner exhibited it at the ArchlleOiogical 
Society in London, and was offered a very large price for it. The gem is 
supposed to have been c:ut 400 years .. 

------ -----
REMARKS ON THE LATE MR. WM. STEWART'S PAPER ON 

. GEMMING IN CEYLON •. 

(BJ' 11 Sin!uJiutJ 

Generally the adventurers are not the cause of immorality. Men who go 
to strange parts to make money and having that determination steadily in view 
do not generally misbeha•e. But it must not be forgotten that the Rodiya 
women do tempt these advmturers and rob them of their hard gains whenever 
they get an c;>pportunity •.. This is .one of the causes which has produced an 
improvement tn the condition a£ th1s people of late years. It is not the Malavs 
but the Moors who resort t9 Sabaragamuwa to buy gems, and the trade ·is 
completely in their hands. Bargains are made for ready money and not for · 
cloth and salt. T~e authc;>r is. treatin~ of a til!le not within the memory of 
man when he m~~ttons th1.s k10d .of ~ter wh1ch has long since passed into 
history. Tht; rehgtoua festtval wh1ch, bnngs together traders from all parts of 
Ceyl_on Is the Pera~era o~ the Maha Saman D~ala, which ceremony is not 
considered a Bnddhnt affatr by ort~?C~ox Buddh1Sts, but one pertaining to the 
wonhip of Saman. That the poattton of the people_ of Sabaragam11wa is 50 
much improved that they can very well retain their · precious stones is all 
nonsense. All gems found everywhere in Sabaragamuwa are rctais.d in 
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pciisession only 17!ltil a fair bupiD is eflected. Nobody ill the whola distriot 
possesses a gem worth £so. Good aqd bad alike are sold to traders, and the 
money applied in most cases to advantage ·: such as laying out 1711 iDterest, 
buying lands, building splendid houses (in a few cases) au.d the like; in -
cases the money has demorali~ the people and they have beoome dnmk&rds 
and exchanged a life of labour and industry · to idleness and prolliga.cy. ThQSe 
wht were in the habit of drinking arrack betook themselves . to more costly 
liquor; and one headman bas been nicknamed ·• Gin Mohottala " by reason of 
his partiality to the Dutch spirit. 

Large rubies are now very scaree. Recently one was found worth £soo, 
one of that value has n·ot been heard of for one-fourth of a centuJy. Marco 
Polo mentions that the King of Ceylon of his day had a ruby of the size of 
a man's arm. In the time of Governor Imhoff, a chetty physician found a ruby 
in Sabaragani.uwa of the size of, it is said, a curry-stuft' grinding-stone; i. e., 
the smaller one of the two stones employed for the p'llrpose. _ He cut it up 
into small bits and retaining the best portion wherewith to make his fortune; 
presented the Dutch Governor with J8 buttons set with the smaller pieces, 
which, though small, were the largest single rubies known at the time and o( 
immense value. The Governor showed his gratitude by exalting the man to 
the rank of First Malabar Mudaliyar of the Gate. He is the ancestor of the 
present family of . Oodaatjes. He is the grand-father of Dr. Quint Olidaatje, 
who is described by Alison in his History of Europe as "Ondaatje the great 
Democratic leader," &c. : 

[He was, like Francis, the author of Junius' letters, got rid of, by plOo­
motion. Oodaatje was · made a Judge of the Superior Court in JaTa~ ud his 
descendants, a family of Wallers, were once well known· in CeyloD.-ED.] 

THE GEOLOGY OF CEYLON: CURIOUS FORMATIONS ON THE 
NORTH-WEST COAST. 

Mr. Haly's remarks on the breccias or conglomerates and the "undoubted 
fossil shells" collected by him on the shores opposite the principal pea.rl banks, with 
his reference to a large but unassorted collection of rocKs, some of them 
anomalous, apparently in the Museum, suegest more strongly than ever, the 
desirability of one of the members of the Geological Survey of India being 
borrowed for the purpose of examining, mapping and reporting on the geology of our 
island. Indeed such a work seems as much a logical necessity as the connection 
of Ceylpn with the grand trigo.nometrical Survey of India.: It seems to be a 
received doctrine that a proce&S of elevation from the . sea is goj.ng on here, the 
bel!,ches rising in compensatory proportion to the disintegration and degradation 
of the moutain tops, so that the balance is kept true and lhe area of land 
remaina unaffected. Of course, the · elevating process assumed is dynamic, the 
result of mysterious forces and not of mere accretion of material. Jud2iog froni 
some evidences, one might be lead to suspect rather a depression. of formationi 
near the sea-shore, or, at any rate, that the rate of the elevating pjocess mus~ 
be excessively slow. Looking at the mod!! in which sand 'and silt carried down 
t>y the Kelani are arrested and for~d back into long and solid barriers bY, 
the fierce sea waves of the south-west monsoon, we can. easily understand bow 
the river mouth was shifted from the. Col9mbo Lake to. a. point three mile~ 
further north at Mattakkuliya. On the other hand, we lU'e not likely ever to 
forget the effect on our olfactory nerves of the offensive black vegetable .~eposit1 
some twenty feet deep, at least, which had to. be removed before a C:ompu,·. 
atively solid foundation could be found when the Hunupitiy.a Mill$ were being 
erected in the Cinnamon Gardens. The vegetable matter was doul;ltless jn J!t~ 
early staees of peat formation, but far less advanced than the peaty form:.non,~ 
;u, .M uturaj!lwela1 on the . nord! .si~~ of . tb,e Kelani_&an~a~ ~hie~ was and per!JaJII! 
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atil1 is uWi as. fuel for steam .engine (umaces. A:; the beach rose where 
Colombo now stallds 'and the waters of the river were obstructed, they must 
have e:xpmd'ed until mlich of what is now the Cinnamon Gardens became a fresh· 
water lake. It does not seem as if even the influence of the tides extended 
so far, for between the snowy white, exquisitely fine cinnamon sand. and the 
coazse ~wn S&Jid mixed with black metallic. particles pf the sea·shore, there 
is not .the slightest resemblance. In the case of the Cinnamon Gardens, beds 
of .pun:- white ~ .must have been dissolved and deposited in calm water. 
What the dissolving agent was and what the time :tequired for the process are 
.pomts cin which ·We should like to. have the judgment of experts, As 11lsu 
on the ntraordinary differences of formation in limited areas. Much of. the 
white cinnamon sand whicli lies over the surface like wreaths of driven snow, 
COIIIiatt of perfectly loose particles with no sign of cohesion. ·And no wonder, 
for· they are almost pure silica, over g8 per cent of silicious matter being obtained 
·by Dr. Davy ori analysis of this truly remarkable substance in which the 
~liaest !alt'onred cinnamon in the world is grown. This free, snowy white sand can 
.be ~n lio perfection IHl each side of the approach to the new Lunatic Asylum, 
apecially on the right hand side. But where carbonate of lime is present in 
111fticient quantity this . substance can consolidate into a good hard sandstone. 
When the Rev. F. D. Waldock was su~rintending the erection of the Baptist 
.Churda in the Cinnamon Gardens, he was rendered very anxious· about getting 
a good· foundation, from what we told him abou.t the immense layer of rotten 
vegetable matter which had to cut through when the Hunupitiya ·Mills, not a 
410arter of a mile away, were erected •. In proportion was his satisfaction when 
udt fu belotl' the &llrface he eame upon a good, sound stntum of solid aand­
stoae ·s1dic:~eat to bear the weight oC any supentmcture. Several feet of tilis 
formation had to be broken throvgh in diggin~ a well and also in making pits 
for the reception of trees in the grounds, and 1t is obvious that where sheets of 
Ulir ~· exte11d.. in qabroken ~pan~e under the surface .aoil, they must form a 
great impediment to the thor!llugh draina&e of one. of the most favourite places 
of residenc;e in our expanding city. We should like to bear all that can be 
fairly inferred or guessed about the existence in such near contiguity of masses 
'of vegetable matter, of comminuted quartt san-d and the same sand re-foJllled 
into sandstone, while not far oft' tbere are e~vanons consistil'lg of ancient 
panitic g11eiss metamorphosed into comparatively recent laterite, most fertile 
m its soft state and excellent as building and road material ill its more indur­
ated and gravelly' condition. Still more curious, however, ·~e · t!le formations 
on the shores of the north-west portion oT the island. Here, at C~lombO, 
as we go below the surface we come upon evidence of fresh . water 
vegetation, with no taint of salt in the well water. . In t'he Puttalam district, 
famous for expanses of black mud, the case is very. different. Fresh water 
can be obtained dnly in the generally· shallow surface formations. If these 
are pierced, the well-digger 'Comes upon a stratum, yielding" only brackish water 
which, however accepti61e to sheep, deer and other animals, is not fitted for 
human use. Under JUCh adverse circumstances of !oil formation and in a 
climate whete the supply of water in shallow wells is apt to become too scanty, 
the natives, at the suggestion of Mr •. Lushington, the Assistant Agent of the 
district,: 'have adopted the expedient ol concentrating water from a surface we11 
of l'rge 11rea into a: storage well, properly protected, so that water may be 
availaDle in seasoRs of drou~bt. Mr. Lusbington's interesting description of the 
curious formations with which he has had to deal and the expedients resort'ed 
to, in meeting the difficulties arisil\g from the brackish stratum underlying the 
surface soil, will well repay perusal :- · · 

Another matter which has occupied mtt.eh of my attention during the past· 
7ear. has }leen the amelioration of the Demala hatpattu. . · · 
. .This 'is a st~bject ' in which, going outside the ordinary routine work, much 
10114 raaJ be done by the p«sonal' interest of a. reveniiC ofticer if he is pro· 
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Jll!!lY eupported by the headmen. Unfortunately the Ratemaliatmaya oC tbe chYision 
11 la:r;y and neghgent, and takes but little interest in the weiSate aC the people. 

" The first thing of importance·was to try to improve the supply aC good 
drinking water ; and witk this object in view l eaustd meetings to be held under 
the Gansabhawa Ordinaace in all villages which coatained more than ·fiye 
inhabitants, and in which there was no well, and got the people to bind tbem· 
selves to dig wells by communalla~r. ThU:ty.seven meetmgs were lleld, and 
before the close of the year twenty-nine new wells were dug, with the best 
results. I personally explained to the people how to contend with•the difficulty 
of which they complained, viz., that most of their wells contained brackish 
water. This is due to a st-ratum of very brackish clay which underlies the 
whole of the Puttalam division and part of the Demala hatpattu. 

This brackish stratJlm was pl'Qbably the bed of a large lagoon, similar to the 
Puttalam lake : in the Puttalam district it is near ·the surface; in the Demala 
Hatpattu it is at some depth. When a well ran dry the people deepened it until 
they reached the brackish stratum, and so obtained brackish water. This mit· 
take I pointed out, and explained to the people that they shoald never dig 
tbl'Qugh the clay, but should rather increase the diameter Gf the well so as to 
increase its storage capacity, · 

" This system has now beea. followed in many parts, and a good supply 
of excelleat water bas been obtained. 

" A very remarkable instauce of this . kind of work was carried out at 
Kuruvikkulam, about three and a half miles south aC Puttalam, thanks to tbe / 
personal libarality o( His Excellency the Governor. In this place there is 
always a grea~ dearth of fresh water, and the numerous coolies employed on 
the Palavi salt·paus had water taken in carts frow Pattalam for their ~e. 
The village itands on a piece of groua.d rising a few feet only aboYe the 
level of the lake, and just above the brackish stratum, and the water· 
bearing area is nowhere more than six feet in thickness. I had a deep well 
(a little over twenty feet) dug into the brackish clay ; tltis was bricked up 
and carefully cemented to prevent the ingress of brackish water. This was 
intended to act as a ttm·age fli(J//, A few feet from this a shallow well was 
dug in the surface soil, tixtun jut ;, dia-ler and lined with dry rubble. 
The fresh water collects in this well, but is rarely more than two feet in 
depth. A pipe was, however, laid connecting this well with · tbe storage well, 
and a good supply of water was thus gained. Water is only drawn from the 
storage well, and so the shallow water in the larger well is not disturbed. 

" This experiment has proved a success, and the pure water was a great 
boon to the numel'Qus pilgrims passing Kuruvikkulam on their way to and 
from St. Anna's church at Talavillu." 

One cannot but feel that the Ratttnabat:maya, so unfuoarably spoken of in 
this and other portions of Mr. Lushington's report, ought at once to be re­
moved. It is most unfair to an energetic officer to have his efforts for the 
good of the · peopk hindered by an unworthy headman of their own· race. 
Then as to the geological quest1011 Mr. Lusbington refen the widely elrtended 
lower stratum of brackish clay (clay. impregnated with saline lllllltter) 
to a lagoon similar to the existing Puttalam Lake-a salt water lake, in many 
places exceedingly shallow-from deposits of mud. If therefore, movemerns 
of subsidence are not to be taken into account, -it follows that sarfac:e d~ 
posits are forming at a rapid rate and that in a period comparatively short 
m geological time, we may expect the Puttalam Lake and much of the 
shallow water in the neighbourhood will become land more or less firm, 
Kalpitiya (Calpentyn) and Karaittivu being regularly connected with the . 
mainland. As regards the present, however, we fi1111 Mr. 'Lushington complain· 
ing· of neglect of the wells by the people. Under· the head of "administrative 
measures engaging attention " the Assistant Agent wl'Qte :-

. " The next matter which has engaged my attention is the ameltoralion of tlu. 
Demala H~; and one distinct itep in aclvanc:e-· wJrich has been gained · 
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durin« the year ii • the :general, tliough not · yet. universal appreciation of the 
benents of· good drillking water. Twenty-nine new wells have been dug during 
the year, alld in nearly all good water has been found; but it is difficult to 
get over the prejudices of an }gnorant population. Some ·of the wells have 
been allowed to fall · in throagh sheer negiect, while in one village I was told 
that· the people i41Jtd hr·the well and went to draw water at their tank, · 
because they-considered tank· water more jfasty.' " This reminds us of what 
our late friend Mr. J. B; Moens told us of the people of Batavia. A canal, 
Dutch fashif411, runs through the city, and, from the habits which the natives 
are allowed to indulge in, the waters are filthy to a degree which ·can 
scarcely be imagined. Much of .the notorious unhealthiness of the capital of 
I ava being, correctly no doubt, attributed to the use of such water for drink· 
ing as well as other· purposes, the Dutch Government introduced pure water, 
and we saw rows of hydrants alongside the canal yielding uncontaminated 
ftuid. A proportion of the people, however, who bad "become accustomed" 
to the car.al water and whom it bad failed to kill, objected to the pure water 
as being wanting in ·body I Mr. P. A. Templer, commenting as Government 
Agent, on his Assistant's report, defends the natives in their preference for 
tank water. He writes:-

"Mr. Lusbington has done good work in the Demala Hatpattu by substit­
utine wells for the filthy puddles of liquid mud, upon which the people 
often have to depend for their supply of water; but he is sarcastic at the expense 
of those who find U.nk water 'more tru>ty.' Many intelligent natives are of 
the same mind, pronouncing the best well water to be' insipid, and 'it 
is possible that the water of a well·filled tank, constantly exposed to the action 
of the sun, may be as· free from impurity as that of a deep and shaded well. 

No doubt, the thorough aeration of tank water may be an advantage, 
provided the tank can be .Preserved from pollution. But· here as in India 
with reference to tanks, and m regard to the G:anal in Batavia, the natives are too 
ready to use the water for· purposes of ablution and worse, as well as for 
drinking. Hence a large portion of the cholera epidemics so rife in India 
and no doubt mach of the ''fever" which desolates portions of Ceylon. Our 
own fear of any real inferiority in water from the shallow wells which Mr. 
Lushi.ngton describes would be its impregnation with decayed vegetable matter ; 
but the settling process and the passage front ordinary to storage welL• ought 
largely to cure this. It is very interesting to read of the measures taken to 
remedy the serious natural defects of the very curious geological· formations 
which constitute so large a portion of the Puttalam district and of the north­
west coast of Ceyloa generally. Whence come the volumes of mud which have 
so rapidly raised and are still raising the coast land. · 

:"Carried by cunents h, the Gulf of Mannar," must we suppose be the 
answer, aad those :interested in ·the Pearl Fisheries of Ceylon ·and India, es­
pecially the latter, could . fervently wish that the currl'nts w.ere not so strong 
and constant and that they were consisted· of pure sea wate1, instead of water 
laden .with volume& of mud which . while· adding to the shore accretions of 
Southlll'n India and Ceylon, prove fatal to millions upon mitlions of bh~alves 
which would otherwise· yield abundant harvest of orecious pearls. The com­
paratin success of the Ceylon Pearl Banks of Silavaturni is due to the fact that 
they are sheltered from · the influence of the larger portion of the currents which 
impinge with such deleterious effect on the Indian pearl .hanks near Tuticorin. 

GoLD PRODUCTION.-It is reported that the total . product of gold in the 
whole world last year was 1 18,ooo,qgo dols., nearly half of which was milied 
on .the continent of America. The product of silver is said · to be 94.000,000 
dols., of which 76,000,000 .doli., was producetl ·in that ooantry. The ·grand . 
total of precious metals was, theiefore,. 21~000,000 dols., an increase, as com­
pared witb the three p.\'eceedini years.:-7ourr..KJ/ of . t!u Sf1!eitl)t of .Arti. 
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'" GEOLOGY OF CEYLON. • . 
A corrspondeut, evident17. a new anival, asks us about a work to COil· 

salt on the geology of the is.and. He is specially interested iD the Jatfna 
Peniusula, where red. soil resting on a coral ba$e has puzzled so may ol*rvers. 
Our correspondunt has a theory as to the origin of this ~il, which: we shall 
not anticipate him in stating. It differs from received opinions. We ~ust, ask 
our corrspondent to accept a reply through the columns and the f)buruer, w~il:h 
may be of some use and interest to others also. 

Thera is no separate publication on the geology oi Cey.lon, and we can bnt 
repeat the hope so frequently expressed by us, that ue 1001 a m~:mber. of tbe 
lndiari Geological Survey-one of the mllit este~ and lllOSt complete in the 
world, and the resulti of which have been embodied in ~ree separate manll&ls, 
the latest of which, on the gem minerals, bas just reached us,-that an oftK:er who 
has gained experiencl! in the course of this .survey may be borrowed to ex· 
amine a report on the geology of this island. _ 

The first real attempt to describe the geology of Ceylon was: ma4e . by 
Dr. John Davy, a brother of the celebrated. philosopher, Sir Hwaphry J)avy, 
and lumself an accomplished scientist. He served here on· the med,ic41 staff in 
the early part of the century, and embodied his observations on our rocks and 
minerals and mineral waters in a paper contribute!l to the transactions of ti;M! 
British . Geological Society. He subsequently included it, with. such improvementt 
and aqditions as were deemed necessary, in his book on .the interior of Ceylon. 
Of course the science of geology has areatly advanced in the sixty yean wllich 
have elapsed since Pavy wrote, especially in a knowledge of the laws which 
have produced • and are still producing the metamorphic rocks, but although 
Davy's theories have been improved upon in some .respects, and a good many 
additions made to the facts recorded by him, his observations on the rocks and 
minerals of Ceylon have formed the groundwork of nearly every attempt made 
since then to give an idea of our geology ud .mineralogy. 

Our correspondent will feel the truth of this statement, if, after readin2 tbe 
chapters on the subject in· Davy's book, be subsequently per\lsel thO&Cl in Prid· 
ham's work (a boiling down of previous works on Ceylon and so of CODSiderabltt 
value) and in the book -on Ceylon by an officer . of the Ceylon Ri6.es, a book 
of which it may almost. be said that it. "fell stillborn .from the press." The 
Rev .• . Dr. Ma,cvic~, the first Chaplain of the Scotch Church in -Ceylon_. ll)al)e 
some interesting c;~bservatious on the geology of Ceylon, but the first a.nd only 
attempt to give, in a separate paper, a comprehensiv!! ~cou11t of the geQlogy at 
our, island was made by Dr. Geor1e GardneJ\ Suporint<tn~nt _of the Peradeniya 
Gardeus. The paper forms an ap~ndix to the late MJ •. Geor~ Lee's.~la·. 
tion of the French vers,ion of. Ribeiro s account of Cey!w, published at. Colpm\lo. 

Sir J. Em!ll'SOn Tennent, in writing his great workoo Ceylou. .~ bav~ 
access to all previous works had the advantage of penooal · inte(CI,lW'St . wjlla. 
Macvica.J:, Gardner, and. other obiervers in syste~I~at= the results of 4is 1 ex.­
plotations. In addition to all this . he av11iled hi of \be re~UJlt.s of a 
partial survey and reports made by Dr. Gygax, a Swist; scientist •ho happene4 
to be in tbe island and was employeq by Lord Torriugton's Government. The 
result of the whole is a vezy interesting summary of the geo)pfi and .minua.l· 
ogy of Ceylon in what is .still tlu pe;tt _book on Ceylon, alt1lo~~~th Tennent, 
over-sanguine about a theory which would have been grand had 1t ~n well 
founded iustead or wild and basele&$, allowed hi1115elf to be misled by Gygax 
(himself in some inexplicable manner deceived) into assertin& the presence, in 
connection with millions of tous of iron ore, of anUuacite in sucb. . qu4ntity 
that it could be laid down in Colombo at 18s per ton I . lt became the dut)' 
of the writer of this article, in preparing for the transactions of tll.e local 
Asialic Society the fullest and most !lQmplete accouat cJ. the miDe~ graphite 
or phnribago ever yet• .written, conclusively. tp show that no .. trJ.(:e. of antbrac:ite. 
i& k> be .. fopnd in Cey\Pnt w)lile all .tbe pmbabijities aro ~t ~1: .ill·iiiiY' 
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shape existing in 0111' fonillltioo&. Let our ecrresjlolldent observe the caution 
thus liven, ·in rea41ing the latest attempt at summing ·u..P tile main faets in the 
geol•y of dlis island, contained in the account of Ceylon giYen by Mr. J. F. 
DH:kson iu the new edition of the E'"}'clojtHill Brilanni&a. • ~ttere~ in various 
~odieals, especially in the transactions of tbe local Asiatic Soctety, are a 
number of inteftSting papers by Dr. Kelaart on upc:ountry laterite, by the_ late 
Mr. :Oswald Brodie on salt formations, and, of special value a more complete 
and more correct list of the minerals of Ceylon than that of Gygax, by Mr. 
AlexandeT ·Dixon. · This recent aJWl careful observer saw no trace of coal in 
any shape, although he noticed slight indications of tin and copper. As yet, 
however, our only eeoilomic mineral of consequence is plumbago, of which in 
its -purest carbon form the island bu almost a praetical monopoly. Dr. Trimen, in 
a paper. on ·the botany- of Ceylon, glances at some interesting theories connected 
with itll old-world geological history. In this sketch we have not, of course, included 
all fugitive articles or chance wrtiters on the geology of Ceylon, and we were about 
to claim tbat we thought we bad omitted no work or writer of importance, 
when - recollected- lhe "Circular Notes" of that most accomplished but per· 
haps somewhat, imagioative ~eologist, ths late Mr. Campbell of !slay. 

Such generally being the mformation available, we may add that the accepted 
theory is -that the· dynamic forces which originally raised Ceylon "from out 
the- azare main" are stiU at work and that a slow, very slow process of up· 
beiiVal is going on. We cannot tell what the rocks are " all the way down," 
til'· tG the centre of our globe, but our obvious foundation rock is primitive 
gr&ftite. It is not only onr lowest but our highest. formation, for it has in !lOme 
places been so projected as to form the rocky domes and pinnacles ·of nature's 
temples on our mountain tops. Granite, · grey and red, with porphyry and 
sienite, occasionally oocur amongst our most prevalent formation, gniess, which 
overltes tbe granite. · The igneous rock, according to the received theory, pushed 
up the stratified rock, gneiss, from ~be ocean in wbieh it bad slowly formed, 
the gneiss. in its tum pushing up beds of crystalline limestone {dolomite), which 
had formed, also ift the ocean, over the surface of the gneiss. These are onr 
thft!e principal and primitive rocks, gneiss being king of all. Indeed, some 
have held die view that true granite where in contact with its allied rock, has 
been compelled· to enter em the metamorphic processes, which have given -gneiss 
sullh -pi'Otean shapes, colours, and conditions; While granite is being metamor­
phosed iato gneiss at one end of the scale, gneiss decaying from the action of 
die atmosphere on superabundant felspar, is, at the other forming new combin­
ations, and giviag 11!1 the valuable laterite locally known as cabook (sometimes 
called- ·iron tlay); good as blocks for bailding purposes, as gravel for road 
matetial, and -as it is fwtbet a:cted on by the atmospheR and man's agency, 
tJte: ·foundariml of our JDOSt fertile soils. The characteristics of this curious pro­
duet of gneiss will be thorougllly discussed arid settled before the discussion on 
its·failure·as a foundation for the Maliga'kanda reservoir eloses. We may just 
notide in passing that- wllile 'the red col011r produced by peroxide of iron dis­
tmguilkes some of our Wl'f richet soils, "Oxides of- iron in other shapes are 
chlll'ged-with die strangely contrasted b&rlenness which distinguishes our upland 
patanas •(moanmia prairies or sannnabs) from the rich forests from which they 
are in most cases so sharply divided. T'• supetabundaut iron in Ceylon was 
fol'lllllel'ly 11tilized by the- natives, many fnmaees anJ much sla_g being scattered 
over .the .land, but now the imported metal bas put an end to all local manu­
ftactllteo. ~spar, besides leading to the decay u gnei!l!l and il9 transmutation 
into laterite,· is ·the origm IJf the beds of kaolin ar Chinn day, pretty common 
ill our ·btl! system, ind also of the- very pretty but not intrinsically valuable 
titoortstmie, with its Rmi-pearly lustre. -The -more kaolin in the rock, the 
more· potai)l' in the '9oil. ·When colfet!· was ·OM great cultivation the quantity 
of- lime aootai.Ded• iJl•.our ·gneiss-derived- soils- ·was deemed deficieat, either for 
futiliaiAg purpous ·or for- keeping the clay i&oila lllecllallicall)' free. But for 
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tea cultivation the ltift'ness of our clayey soils and the- large proportion of 
ferruginous constituents in them are not disavantageous. The strong tapt"oot of 
the tea plant· opens up the stiff clay subsoil, while the presence of iron in 
quantity not deemed benefici.al for coftee, seems to suit tea admirably. The 
mineral constituents of our soils and the proportions of humus and other organic 
matter vary considerably, but of late years the tendency of opinion is that the 
fertility of our Ceylon soils, especially those of the mountain region (about 
one-sixth of the whole), has been considerably -underestimated. Tea, at any 
rate, seems to grow well in all localities, where the rainfall exceeds 70 inches 
per annum. The disintegrating and denuding effect of the tropical heat and 
violent monsoon rains on our mountain gneiss formation is very marked, and 
the slow rise from below believed to be going on is quite necessary to pre­
serve the equilibrium. Curiously enough the presence of garnets in our gneiss, 
and mach of it is excessivily garnetiferous, seems to promote decay as much 
as excess of felspar does. Large and most beautiful hand specimens of rock 
sparkling with garnets were obtained from the centre of the great slip which 
recently took place on the railway. As a gem, the red garnet is not found 
so as to be of special value, but " cinnamon stones" are amongst the common 
precious stones of the island. The fine blue sapphires for which Ceylon is so 
famous, rubies (the same stones only differently coloured) and most of our gems 
are derived from decomposed gneiss, being crystallized clay generally, but our 
second primitive rock, the crystalline lime$tone, is in some cases, as at Matale 
and in Uva, bright with spinel sapphires. The mountain limestone is ~nerally 
too largely composed of magnesia to be of good quality for building or agri­
cultural purposes, but in some places it exists as an almost pure carbonate of 
lime, fit to be usefully polished into marble, and burnt into lime for whitewash 
and cement or as a soil fertilizer. Our harder forms of gneiss can also be 
beautifully polished ; for instance that quarried at Mahara for the grand Colombo 
Breakwater. A polished column in the Museum, in which grey, black and 
green tints are harmoniously combined, is much and deservedly admired. Equally 
beautiful, when properly polished, are specimens of the red -granite or granitic 
gneiss which is found a few miles distant from this quarry, south of Henarat­
goda. Swallow and bat caves exist in the gneiss formations, as well as in the 
limestone, but nitre forms chiefly in the limestone caves, we believe. The soils 
of the regions of outlying hills, standing in small ranges and detached masses, 
beyond, sometimes far distant from the limits of the mountain zone, differ 
essentially from very poor in some portions of the south-west to very rich in 
the north and east. Between the vast boulder of Dambulla for instance and 
the hill of Mibintale near Anuradhapura, the soil is rich to a degree, wanting 
only irrigation water to restore it to its ancient fertility. Tennent's theory is 
that Sigiri, Mihintale and other detached hills were "shot up'' as they stand, 
when our mountain system, with the centre of activity near Adam's Peak, was 
upheaved. Mr. Gampbell, in looking from Dambulla rock over the vast eastem 
and north-central plain, imagined 'the action of an ancient ocean striking against 
the cave rock. But during a recent tour in this region we looked in vain for 
traces of marine remains, and our inclination is to regard Sigiri, Mihintale 
and the !DYSterious· range of Ritigala as the surviving remnants of a mountain 
and hill system which once covered the larger portions of the island, the rich 
soil of NuwaraUlawiya being ~he result of the decompo!ition of the softer 
gneissic rocks, Our theory must be taken at what it may be deemed worth. 
Other theories, while questioning any closer junction with the Indian continent , 
than now exists, represent Ceylon as having been part of a region which 
stretched to the Maldives on the one hand and to Sumatra on the other. 
Tradition on the other band points to vast subsidencE's. Populous places which 
have left no trace are stated to ha.ve L.:~n submerged off the west coast of 
Ceylon, while the Basses Rocks, on the south-east coast of the island, are sup· 
posed apparently with good reason, · to be the remains of a greater Lanka than· 
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now e:Qata. Ture is a sudden sinking of the sea bottom to great depths at 
Trincomalee on the east coast and also in the GulC of 'Mannar, supposed to 
indicate ancient earthquake actio!l and subsidence. There is, appearently, no 
evidence of recent volcanic action in Ceylon, and the hot wells which exist 
are said by some to be due to the chemical action oC subterranean vegetation, 
rather than to any volcanic products. But here we are on doubtful ground. 
Ba.salt seems certainly to exist in Ceylon, but in a very altered condition. "' e 
have already noticed the existence of veins of plumbago. It is found generally 
in association with quart%, and its great purity is due to the fact that in this 
island, unlike the conditions in India, it is scarcely ever found in association 
with and contaminated by lime. Gold in the form of dust is widely distributed. 
It was gathered in the rivers from far back in antiquity, and Australian diggers, 
a generation ago, created a "rush " . to the Mahaoya. More fever than gold 
was the result, but· it seems pretty certain that deep digging into the quartz 
reefs near the sources of this river in Dolosbage, as well as in other places 
(notably Ratnapura, where small nuggets have been gathered), would give 
profitable results to skilful miners backed by capitalists. Meantime the true 
wealth of Ceylon is in its soil, und~r the infiu~nce of its genial cl~mate. . 
· The vast mass of Ceylon conststs of prnHary rocks or s01l and alluvtal 
matter derived from their decay. Our recent formations consist, we beli~ve we 
may say; exclusively of various forms of what geologists term breccia. This 
formation, or rather re-formation, of existing material and of foreign material 
driven on our shores by currents (which specially abound off Ceylon, reaching 
our island in some cases from far off Australia) is confined almost exclusively 
to the sea coast. The only marked exception is in the case of the recently 
elevated northern end of the island, where in a sketch map Tennent represents 
the "Madrepore" region as extending southwards as far as a straight line from 
Mannar to Mullaittivu would include, while, going well inland from Mannar, it 
stretches along. the north-west shore .until it comes to a roint opposite the island 
of Karaittivu and the principal pearl banks. The tota area thus shown com­
pares in size with. the mountain system, but we cannot help suspecting it is 
somewhat exaggerated, for during a recent journey nothin~; struck us more than 
the absolute disappearance of any trace of marine formations or rroducts at a 
short distance inland from Mannar. On the bund of the Giants Tank, for 
instance, there are some blocks of coral breccia. But they are as markedly of 
distant as the gneiss is pf local origin, the latter rock being abundant in the 
river close by. One of the most curious and valuable forms of breccia in the 
island is that which. forms on the sea-shore north of the Kclani river, near 
Colombo, and which, beautifully stratified, as grey, yellow, or black ferruginous 
sand predominates, forms cliffs rising to twelve feet high in some cases. This 
rock, which can be absolutely seen in the process of daily formation, and which 
yet yields a valuable building material .(Pamunagama stone), is, from its highly 
arena.ceous character, naturally enough, known popularly as sandstone. Its con­
stituents include not only the sea shore-sand and matters carried by and deposited 
from currents, but detritus brought down by the rivers and driven on the 
shores by the monsoon waves. Fragments may be found in this farmation, not 
only of all the 1llalerials-quartz, mica hornblende and felspar,-of our primitive 
rocks, but also of the precious stones which exist in the alluvium through which 
tbe rivers, after escaping from the mountains run. \Ve quoted recently, from Mr. 
Haly's Museum Report, a notice of some curious breccias found by him on the shores 
of the bay in which our chief pearl banks are situated. This we now requote :-. 

"Opposite Karaittivu the coast is particularly interesting, imd I explored it 
as far as Kudramalai point, and collected specimens of the formations, duplicates 
of which have been sent to Berlin with a short description of the toast. The 
specimens I procured were, first, a kind of laterite, of which fragments that 
had fallen in the sea ~ame . hardened, and acquired a polish, showing the 
constit~nts of the rock very clearly. The most remarkable circums!alice abo~t 
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the fragments is, that they are full of pieces of shell. I had little time at 
my disposal for thoroughly examining the formation, but as far as . I could see, 
there was no trace of fossil shells to be found in the cliffs· themselves. Whether 
they really do exist in the cliffs, or whether the fragments are first broken up 
and then mixed with the lttoken shells, and reunited by the action of the 
water, I cannot say, and I trust the Berlin geologists will be able to inform us. 
Secondly, fragments of the upper part of some lofty limestone cliffs, most 
peculiarly weathered, these cliffs look like coarse sandstone, but the application 
of acid reveals their true character. Thirdly, fossil shells, all of one species, 
from the base of these cliffs. These are undoubtedly true fossils. Fourthly, 
specimens of the limestone, as it crops up through the beach. Fifthly, specimens 
of raised beach a few feet above the sea-level-a conglomerate of recent shells 
and corals. Sixthly, specimens of shells from the forest soil resting on this 
raised beach ; it is in some parts ten feet or more in thickness, and is full of 
shells of the same species as are now living on the surface. Seventhly, specimens 
of the same soil hardened by the action of the sea, and again worn by exposure 
to the atmosphere. Pottery and recent fresh water shells are sculptured out in 
the most delicate manner by the gradual wearing away of the hardened earth. 
Numerous specimens of recent marine shells are found in the lower part of the 
forest soil, and also immense quantities of pearl·oystet shells mixed with pottery, 
showing that a pearl-fishery existed here in very ancient times.'' 

We also quote our own remark on Mr. Haly's statement:-
"As to the curious formations and re-formations found by Mr. Haly on 

the shores opposite the pearl banks, we venture to predict that the sava11ts in 
Berlin will decide that the rocks were first comminuted by attrition and then 
glued together, with shells intermixed by the large quantities of carbonate of 
lime in the sea water, the mineral mentioned being that, without abundance of 
which present, pearl shells in millions of millions during countless generations 
could not have been formed." 

We may also refer our correspondent to our recent article, in ""hich we 
traced the mud which so abounds near Puttalam and is filling one lagoon after 
another on the north-western coast, to currents from Southern India, sweeping 
round and striking on to our coasts. To currents such as these are attributed 
the shifting sheets and "dunes " of .sand and even the red soil which overlie 
the so.called madrepore formation of the Jaffna Peninsula. That formation in 
geological parlance is as much a breccia as is the "sandstone" near Colombo. 
But the Jaffna breccia, blocks of which also make good building material, are 
composed almost exclusively of carbonate of lime, while the soil which over­
lies them is largely siliceous. If the geological theory is correct, only the coral 
foundation is of local origin, the sand and the arable soil being contributions 
from the coast of Coromandel, borne across the strait between Point Calimere 
and Point Pedro by bountiful currents. The origin of the limestone breccia 
seems obvious enough. The sea-water off the northern coast of Ceylon (and 
the same is true of the southern coast between Galle and Matara) must be 
permeated with carbonate of lime, and the coral insects (polyparia) are now, as 

. they have been for countless age, incessantly at work• elaborating this substance 
into beautiful shapes, from immense masses ~f brain coral, almost solid, to the 
most exquisite traceried branch corals, tbe hues of which in the water are varied 
and brilliant, including green and gold and loveliest pink shades. From the 
violence of the waves and by processes of natural decomposition which doubtless 
accompany certain stages of life in file roophytes, the corals thus fornied have 
been broken up, comminuted by attrition and finally agglutinated together by the 

• When resident at Point Pedro, we were able oocuionally to eee the~ 
creatures at work on their atony skeletoll8 or abodes. They. were covered with a 
slime of jelly-like carbonate of lime, which they were depositing on etriotly mathe· 
matieal lines, their up and down motion ill ~~ proo886 reminding ue of that ol a 
~aw, rising out of and llinldng into a pit. 
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abundant carbonate of lime into breccia, into which dead and broken shells 
also entered. Gradually the fragments solidified into the for111 in which the 
"madrepore" now exists, and the elevating process already alluded to having 
raised portions of this formation to or a little above the surface of the sea, 
the theory is that currents carrying sand and soil from the coast of India did 
the rest. Our correspondent entertains a different opinion re~in~ th~ ori~n 
of the red soil of Jaffna, and we shall be very glad to pubhsh h1s v1ews, 1f 
he will furnish them for information and discussion. In 1846·47, the late 
Rev. R. H. Hoisington sent us several analyses of ]affna soil, amongst the rest 
that of the hills of white-ants, and if the records of Batticotta Seminary are 
searched, we think it highly probable that copies of the analyses will be found 
included. There is a natural formation .of salt near the marine stream (haunted 
by crocodiles) at Tondaimannar, about seven miles west from Point Pedro. We 
do not recollect seeing evidences of the presence of oxide of iron in connection 
with this formation, but we know that when we sent Mr. Steele, when he was 
Assistant Agent at Hambantota, a notice of the great Sambur Salt Lake in 
Rajputana, showing that deep red contrasted with the silvery white crystals of 
the salt, Mr. Steele stated that the effect of peroxide of iron was also visible 
in the salt " lewayas" of Hambantota; which by the way are in the neighbour­
hood of drifting sand "dunes" as formidable as those on the north-east coast 
of Ceylon. Our correspondent will, of course, direct his attention to the lime· 
stone caves at Alvai, a little ipland from Point Pedro, in which it is supposed 
is the source of the fresh water which bubbles up in the sea near K.ankesanturai. 
He will also study Tennent's extraordinary theory (founded on a popular belief), 
that besides fresh water seeking the sea (as is natural) ia the ]afrna "madrepore" 
formation, the sea water goes inland, aguimt natural laws, the substratum of 
salt water at the bottom of the Puttur well forcing up the fresh! A paper 
dealing fully with the peculiar physical conditions of the ]affna coral formations, 
overlaid by Indian sand (and soil ?), could not fail to be very interesting. 

Dr. John Davy was himself never able to visit Jaffna, but he analyzed 
specimens of rock and soil received from his friend Mr. Finlayson, and this 
is what he wrote :-

" This limestone contains numerous shells: it is generally ~rey or light-brown, 
very fine-grained and compact, and breaks. with a conchOidal fracture. The 
specimens I have tried, have been very nearly pure carbonate of lime, exhibiting 
slight traces of the presenee of vegetable or animal matter, and containing a 
little water. It is not confined to the island of ] affnapatam : it occurs in the 
district on the mainland, and has been obsen·ed by Mr. Finlayson as far as 
Palwerayenkatte, where he found it with coral rock, in a salt-water lake, at a 
little distance from the sea, with which the lake communicates in the rainy season. 
Where it occurs, the whole of the country is similar; level, without hills or even 
hillocks and elevated a very few feet only above the surface of the sea, by 
which, at no very remote period, there is good relUiOn to suppose, it was once 
covered. The retiring of the sea from this district does not admit of a doubt. 
It is evident within the memory of man; mapy individuals recollect the waves 
breaking where their spray now seldom reaches. Now is it less evident, perhaps 

:from the nature of the land as dercribed, and from the circumstance of coral 
rock being found mixed with the limestone rock several miles from the sea. 
It is always more easy to observe the phenomena of nature, than to poini out 
their causes, especially in geological changes, such as the present, which are 
not watched in the act, and are noticed· only when completely accomplished. 
Minute enquiry, on the spot, it is very likely, might afford a clue to an ex­
planation of. the formation of this rock, which, in all probability, is still going 
on in the shallow~ was. of the adjoining seas, and along the shores of ] affua­
patam. Its formation, 1t may be COnJectured, may be connected with coral 
which abounds greatly in the narrow sea, between Ceylon and the continent 
flf India, to such an eztent, indeed, that most, if not all the islets in that sea, 
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are coll'lposed of it. The difficult.: is to find the. cause o( the ~lutio~ of cal­
careous matter in some pl&ces, and ils precipitatio~ in others. adjoining. Per,baps. 
in the deeper, cooleJ wa.ter it is dissolved, and. in tee warmer, shallow water 
it is precipitated. The solution is aided, perhaps, by the presence of a little 
carbonic acid, and the precipitation is assisttd or produced" by the escape of the 
acid gas. This is mere conjecture, but of that kind that it admits of being tried 
by the test of experiment." · · 

Again, writing of Ceylon soils, he remarked:-
" The most striking instance to be atlducctl, of soil destitute of calcareous 

matter, and incumbent on a bCtl of coral, is the common soil of the coral island 
Delft, off the coast of Jaffnapatam,·celebrated for its excellent pasturage. It is a 
dirty-yellow, very fine sand, slightly cohering which consists, in its drieu state, of 

95·0 silicious sand coloured by iron, with perhaps a very little aluwine 
· 2.5 vegetable matter 

• 2.5 water 

100.0 

"Nor hardly less remarkable are' s,ome of th~·soils of Jaffnapatam, for. which 
as well as those of Delft, I am indebted to my friend, Mr. Finlayson. Two 
iQstances may be mentined,-one of a soil o( a tobacco field, which is manured 
by means of sheep, like turnip-ground in England; the otjler of rice-ground, 
which receives no manure, but is carefully irrigated. The tobacco soil, of a 
reddish-brown colour, collected when perhaps partially exhausted, the crop not 
having been long taken off the grouud, consisted of . . .. 

95·5 silicious sand, coloured by iron with a few particles of .calcareous matter 
2.0 vegetable Dllltter 
2.5 water 

100.0 
" The rice soil, of a light grey colour, contammg e. ~:ood deal of straw in 

11. fmely divided state, consisted of · 
95·5 silicious sand, with traces of iron, carbonate of lilne auu alumine 

2. 5 vegetable matter 
2.0 water 

100.0 
'· 

" It seems extraordinary that in islands, the fmmclations of . whi£b , are cal· 
careous, there should be so little ulCareoos matter,. and_. so Ju11e a ·Pil'&JOrtioa 
of silicious matter, in the soil. It is a subject daaving o( -11\e ~uiry 011. 
the spot l r,rbaps, the fi~;e silicious saftd is drifted there ~ stronr wi!lda from 
a distaDce ; and perhaps u already hintrd, the calcueous matter is w~Cd 
out in Frocess of long time by the actiLD of the heavy pcriodiclaJ. mins." 

It will be seen that DaYy ref erred the origin of the siliceous .soiJ Sllptriwpose4 
on the limestone base, to wind instead of water currents. As there is an in­
tenal of only 40 milc.s between Point Calimeie 011 the Coromandel Co:Ut and 
Point Pedro in Ceylon, anu as the wind currents in the uorth-east monsoon are 
exceedingly powerful, aerial currents may certainly ha\'e done their part in 
supplying Jaffna with soil.-lh·. George Gardner . was able to ~rsonally visit 
Jaffn~; he wrote in 1847, about a third of a century after Davy had reeotde~ 

• • There are V«J many in~taucea of uncJ bt-U!.r .caraetl to a grnt diat.q~ee b.v tbe 
Wind. On our voya:re from India, approachina Table Bay, &t tb<l Cape of Go~ 
H"pe, the S. E. win blowin1 atrQI)jJiy olf land, was eo impre,snated with A aubtlti 
und, like that of Iklh1 tliat it proved vwy troubllliOIDe; even three and four mil~ 
olf the abore. . . . . . ,. 
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the facts and opinions we have quoted, &Dd this what 'he "raid of the geology 
·or the Peninsnla :- • 

" Passing over all those series of rocks to which the names of secondary and 
tertiary have been Jriven, none of which are known to exist in Ceylon, we 
come to those very modern ones called post-tertiary, which are being fonned 
at the present day, and which either shew themselves in the shape of elevated 
terraces of shells, or in a more solid form arising from the agglutination of 
particles of sand and fragments of such coralines and shells as still inhabit 
the surrounding seas. Such elevated shell banks, and . such rocks are to be met 
with in several places alont: the coast. Thus the greater part of the Peninsula 
of Jaffna is formed of them, and I have likewise noticed their existence at 
Galle and at Belligam. The study of these moder11. formations is of peculiar 
interest to the Geologist, as they are fraught with important analogies as to the 
process of nature in more ancient times. At Jaffna the lower portions of this 
breccial rock is quarried for building purposes. It is compact m its structure, 
but abounds in very perfect remains of shells and corals, and in its gentral 
structure resembles very !filCh the same kind of rock in which human remains 
have been found on the north-east coast of the main land of Guadaioupe. Along 
the shores of the lagoon which separates the ma,in land "from the peninsula 
of Jaffna, and but little elevated above the present sea level, the formation of 

·this rock may be seen in various states of progress towards solidification. Some 
. specimens which I collected there consist of nearly an entire mass of small 

shells similar to those which are still found abundantly alive within the present 
tidal range, and are beautiful examples of the manner in which those lime·stone 
rocks of the secondary strata which are so full of the remains of shells and 
other marine animals, have been formed." 

Finally we .quote from the work of Sir Emerson Tennent :-
"The land has for ages been -slowly rising from the sea, and terraces abounding 

in marine shells imbedded in a~lutinated sand occur in situations far above 
high-water mark. Immediately tnland from Point·de-Galle, the surface soil 
tests on a stratum o£ decomposing coral; and sea shells are found at a consider­
able distance from the shore. Further north at Madampe, between Chilaw and 
Negombo, the shells ·or pearl oysters and other bivalves are ·turned up by the 
plough more than ten miles from the sea. 

"These· recent formations present themselves in a still more striking form 
in the north of the island, the greater portion of which may be regarded as the 
conjoint production of the coral polypi, and the currents, which for the greater 
portion of the year set impetuously towards the south. Coming laden with anuvial 
matts collected along the cout of Corom1111del, and meetingwith obstacles south 
of Poat Calimue, they have deposited their burt~ens on the coral reefs round 
PoiDt Pedro; a.l these gradually raised above the sea· level, and covered deeply 
by sand drifts, have formed· the peniosula of Jaffna and the plaiM that trend 
westward till they unite with the narrow causeway oC Adam's Bridge-itself 
raised by the same aceacies, and annually added to by the in.lluences of the 
tides and IBOIIIOOIIS·• ------... 

"On the north-west side of the island, where the currents are checked by 
the obstruction of" Adam's Bridge, and still water prevails in the Gulf of Manuar, 
these deposits have profusely heaped, and the low sandy plains have been 
proportionally extended; whilst on the south and east, where the current sweeps 
uni111peded along ·the coast, the line of the shore is bold and occasionally rocky. 

• The barriel' known a.a Adam's Bridge, which obstructs the navi11ation of the 
ebaollel 'between Ceylon and Ramnad, coll&illta of ~revenll paTallel ledges of conglo­
lnlll&te alld Mudstone, hard at the I!Ul'face, a.od gtirtring coarse and soft as it descends • 
till it rens on a bank of ~~&nd, apparently accamulated 1tr ihe inftuence of tho 
oarrentll at the change of the mon1100us. See an E:J8ay by Oaptaln Steaart 011 the 
P111111tbea P«l8ag-, Oolombo, 1887. See Vol. D. P• 664, 
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11 NoaTHBJ.N PJlOVlNCB.-c,,az FoiWIJilo~t.-But the ·priacip&l ICIIIlt tithe 
moat recent formatioDJ is the extreme north of '\he island, with !tbe lldjalnU. 
penillSula of Jaffu.a. Here the coral rocks abound .fat above higla.watu mark, 
a.nd extend acrOSi the island where the land has been graiually 11pra.ised fma 
the eastern to the western shore. The fortiftcatioDJ of Jaft'na were ·bllilt ~ ~e . 
Dutch, from blocks. of breccia quarried far from tbe sea, a.nd .till e~~bil»tt, ill · 
their worn surface, th.e outline of the shells . a.nd . corallilles of whieh-they .. ly . 
consist. The roads, m the absence of more sohd sqbs&aaces, are metalled With· 
the same material; ~ the only other rock w~ch .occurs is a d'l!lcript\on of · 
loose conglomerate. similar to that at Adam's Bridge and Mannu. 

"The phenomenon of the gradual upheaval of these strata is sufficiently aUillted 
by the position in which they appear, and their altitude above bigh-watel' mark; 
but, in close contiguHy with them, a.n equally striking evidence present~ itself . 
in the fact that, at various points of the western c~st·, between the island of · 
Manaar and Karativoe, the natives, in addition to fishing fat cha.nk sheu.e ia 
the sea, dig them up in large quantities from beneath the soil ·on tho! adj~ · 
~bores, in which they are deeply imbedded.t 

"The sand, which covers a vast extent of the peni01ula of Jaffna, and in 
which the coconut and palmyra-palm ~row freely, has been carried by the 
currents from the coast of India, and etther flung upon the northern beach in 
the winter months, or driven into the lake during the south-west monsoon, a.nd 
thence washed on shore bJ the ripple, a.nd distributed by tbe wind. 

"The arable soil of Jaft"na is generally of a deep red coloor, from ~mimre 
of iron, and, being largely composed of lime from the comminuted coral, it is 
susceptible of the highest cultivation, . and produces crops of great laxuriaDce. 
This tillage is carried on exclusively by imgation from ianumerable wells, into 
which the water rises fresh through the madrepore and sand; there being no 
streams in the districts, unless those percolations can be so called which make 
their way under-ground, and rise through the sands on the margin of the sea 
at low water." 

Tennent talks of ihl! subterranean water rising· frcsh throUJh the coral, ba.t 
we submit that mucb of the good efi'ect of the nu111erous· imgation weUs bJ 
meal\5 of which the Jaffna Peninsqla is cultivated like a 'arden, is due to ~e 
fertilizing salts of lime brought up in the ola baskets with the migatioa wata..-We 
trust the information w.e have thus brought together may be usefu to our 
correspondent and othen, hut a regular scientific survef of and report oo our 
rock$ and minerals is a desideratum still to be supplied. For instanee, dlo· 
received opinion is founded on the fact that there are no labs amongst the 
mountains of Ceylon that none ever existed. We hold strong!;, contn, tllat the 
Plain of Nuwara Eliya is the bed of an ancient lake 'Wheoce, ,hell tlae burien. 
were worn away or broken up, the waters escaped into Uva -oo tJte eastern lide~ 
into Dimbula on the western. There are ather similar localities amidst our 
mountains, and the valley of Maturata is so Darro'W and its sides so ate.ep tlaat 
it resembles the formations ~ailed canyOllS, down which rivers turnble over shee.r 
precipices into the Yosemite valley in c;alifornia. We cannot help dainkioc 
that captured wat-er, long retained but inally breaking the barriers which COD· 
fined it, has had something to do with this formation and similar ones in our 
Ceylon mountain system. 

While we are writintt a sp-ecimen of rock is brought to us take11 at a depth 
of 70 feet.. from the bonogs which are going on at Mannar, with the hope of 
finding a ;>erennial supply of water at th1t truly penal station, where, what 

• 1'urbinella rapa, formerly knowu u Vol uta grCf!Ju, IIIE!d by tbe people of India 
to be llll-.n into bangles and anklets. 

t In 1845 an antique iron anchor wu fougd under the soil at the n•~weeterQ 
p:rint of Jaffna, of such lliz!l and weights as to show 1;bat it m~t ba't'e beiO.Dpci to 
a ship ef much greater toftilale thaa. any which the depth 11f waklr wOQ!d pjlrmi.t 
to DIR'ipte 'be obaaaelat. the p:MQI= &7. · · · .. · 
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willa 11la111 ·and lteilt. the paucity of rain and the absence oC. good water, li£e 
..a 1:.- ftfJ diliouk to live. be hard rock to whicli the borin&s have reached, 
af'Ur pasiDg ~ mach soft bn!cci_a, is of 0011rse• the underlying gneiss,­
.-ell limp& 11p at Paliyadiyirakkam on the Ceylon mainland and in the island 
of &aaiesV-m and which IS COIIspicoous in the beds of the Aruri Aru and other 
ril'ers whicll eater die - IK!ll1' Mannar. At present tile supply of fresh water 
for die raidents of ManDai' is obtained from a couple of wells dug in the 
saUd, about two miles dist.lnt, the rain water caught m the old Fort reservoir 

·IM!iug of.'JUF small aceoaat. A -plentiful supply of good water 1V011ld make 
all the dilfereKe in the world, and we tmst Government will not grudge a 
sdbllt.aatial TOte, say &1,000, instead of first R250, and then R120, which have 
been allowecl. Many a COD'Vict in our jails has hettet prospects of life and 
hetitlt tlilan per501111 condemned to live at M.mnar, and as we are so careful 
about the haltb and life of our prisoner~. we ought to extend at least equal 
pri"i~qes to borlest people condemned to live at a place on which nature has 
laJ:CdJlaid her baa in the shape of drought and fever. 

THE GOLD REEFS OF MYSORE. 

We have received from the Mysore Government a C"PY of Mr. Foot's report 
on the gold-bearing region of Mysor~. The following notice in the Pumeer 
fairly imlfeakl the leading cbaractffistics of the report:-

M"t. K: H. Foote, Superintendent of the Geological Suf\·ey, has completed 
his surv~y o( tb:! auriferous tr-act~ in Mysore, aml the report he has submitted 
to the .IJ"von will be read with great interest. The mines of Mysore have not 
hitherto turned out the El DorJ.do which was expected six or eight years ago, 
anJ c.1pitalists are be&inning to have an uneasy feeling that their money might 
have been better invested where, though the promise was less alluring, the 
fUfilment ·was more safe.· To such as these Mr. Foote's report will he to a 
certain alent re-assuring. ·He says nothing of monster nuggets or "lumps of 
~.'" of which -doubtless many imaginative shareholders have dreamt, and be 
notes stYeral instanCI!II wllere surveyors who went before him have giveu exagger· 
ated or uaerly unfounded accounts of the min~:ral wealth of certain districts ; 
bat, 110 the odler haacl, be found many workings where the reefs were fine 
UMI of very great promise. Generally his report may be. said to bring out two 
things; 6nt, thai prospecting must in most cases be carried to a considerable 
dllplh before the 't'alne of 'the mines can be accurately gauged ; and secondly, 
tllat tile whole « the auriferous areas are deserving of close survey, as even 
tbe best a( them .are imperfectly known, and of What was known to the old 
miaers io forme.- goenerationl much has been forgotten. In Mr. Foote's tour, 
..rbklb was ·for some reason or other very hurried, he chanced on no less than 
fi't'e iets of old worlcings unknown to previous surveyors, and he suspects that 
Jt~~,ny . otllel'l· exitt in the wild and jungly tracts which abound in the hilly and 
mountainous pam of tll:e country. Although· the work of gold-prospecting left 
Mr. Yoote lit1le leisure to devote to anv non·metallic minerals, he took some 
interesting notes on such as incidentally came in his way. One very beautiful 
variety of grat~ite-gnetss eminently· fitted for cutting and polishing on a large 
scale, he found abobt t"'o miles east of Banavar. The ro;:k he declares to he 
the handsomest be has seen in Mysore, and monoliths cA large size could easily 
be quarried. Again, the bills above Seringapat:un are traversed by a great 
dfke ~h,.ry of a warm· brown colour. Ttte stone in Mr. FrJOte's opinio!l 
is unequalled in Southern India, and, if highly poli.illed, would rival the 
hlghly·prized porphyries of olden days. The dyke i5 fully a mile in length 
and of rreat thickness. Beds of marble of l(oOd quality were also found near 
~· Mr. Foote, ho\vever, met with. DQtQiDg tp IIIJiparl tbc opiniQJl to whic:h 
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prniollS surveyom-Mr. Lt.velle in partU:ular-had given o11rrency, that emeey, 
asbe$tos ud kaolin existed of a quality and in quantities such as w()uld warl'lUlt 
tbe investment of capital for their exploitation. 

THE OPAL' KING AND HIS COUNTRY. 
QUI!:J:NSLAND OPALS, AND HOW THEY ARE FOUND.-The other day we 

printe<l a ten-line paragraph taken from an American paper concerning some · 
sham opals which were being extensively manufactured in Mexico. Now, these 
few lines chanced to fall into the hand$ of his Majesty the Opal King, who 
is at presept in London. He wished it to be known that his opals could not 
be imitated. This gentleman-a king can be no more-it was who discovered 
the existence of the brilliant jewel in Queensland, and after seven long years 
of working in the opal country he left the torrid skies of Queepsland for the 
old coltbtry. The history of that discovery his Majesty related to me, together 
with many graphic stories of his adventures, and of these I propose to give a 
brief epitome. I may mention that the King is also known as Mr. H. W. Bond; 
his palace is at Torrin_gton, Toowoomha; and his visit to England was under· 
taken partly for inanc1al reasons. He found his territory too extensive to work 
alone; so he has put the opal country in the market, and floated an Opal 
Company, with £100,000 capital, just as Mr. Allan Quatermain would ha\'e 
floated King Solomon's treasure. He himself goes back in a week or two to 
superintend the working of the mines. • 

FIFTEEN THOUSAND PoUNDS' WoRTH OF OPALS.-1 called upon Mr. Bond 
at the Bank of Queensland, in Lombard-street, and with Sir Seton Gordon and 
another gentleman, was taken upstairs to see the opals. After soa:e little delay, 
a small cardboard cabinet, about eight inches high and as many wide, was 
brought into the room, by t.vo officials, who tiroke the seal and untied the red 
tape \vitb which it was bound. Mr.' Bond then pulled out each of the three 
drawers, in which were little black paper pa<!kages-opals wrapped up like 
seidlitz powders I Each of these was opened, and the table was soon cov~red 
with a brilliant collection of beautiful stones, each flashing with a thousand 
prismatic lights. Another and larger pared was also opened, containing, perhaps, 
five or six hundred smaller stones; and, as Mr. Bond, carefully turning them 
over in his hand to show their brilliAnt hues, told me, the contents of the 
box were worth about £15,000 in the market. They were then carefully put 
to bed again, sealed up, and taken away to the safes below by their two 
grim guatdians. - . 

THE GREEN LUSTII.E OF THE QuEENSLAND OPAL.-I am told that hitherto 
the opal market has been chiefly supplied from the mines of Hungary, which 
produce the well-known milk-hued gem. The stones which come from South 
America are milky -but less fiery than their Hungarian rivals; The Queensland 
opals way beat these out of the market, because of their greater· brilliancy and 
the presence of a vivid green lustre in the gems from one of the three mines 
now conducting operations in Queensland. Mr. Bond informed me that the 
opal was· vomited out by geysers in remote epochs, and produced from the 
cavernous depths of _-a well-worn black bag a number of specimens of the raw 
materials. Without going into geological details, it may be said that the opal 
is found enclosed in little round stones, like a kernel in a nut, and also in 
another formation, which runs in layers. The nut is cracked with a tomahawk, 
and there is the opal stone. · 

THli: OPALS IN THE OLD BI!.EF' BAG.-Mr. Bond has the tanned face of 
a man who has been exposed for many 'years to the burning sun of the tropics, 
and as for his prospecting advent.;, "~• I dare s;ty he could fill a book with 
t~em. He fitst came on the track of opals about seven years ago, whim working 
far away from his OWil station, Soo miles west of Toowoomba •. He was driving 
cattle to some station ·near Cooper's Creek, when one nig)lt he fell in with a 
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stockman w'ho was looking after a remote part of the run. This man took him 
aside, and told him how he .thought he could show him something worth the 
seeing, and which he was also anxious to have his opinion about. Going to 
the back of his hut, he removed a mass of rubbish, and produced a dirty beef 
bag. Opening the mouth arid diving down, he brought up about thirty pounds' 
weight of opal matrix. He had been riding after his cattle one day when 
his. eye was caught by something in the gras~ which flashed in the sun. Long 
expos_ure to heat and rain had caused some of the nodules to split, and exposed 
the lustrous stone en.cased within. Mr. Bond gave the man a cheque for two 
or three hundred pounds for the stone and his information, and took up the 
land indicated. · 

SEVJ!:N YEARS WITH BLANKET AND BILLY.-The news soon spread, He 
was pegged out all round-that is, other enterprising gentlemen came up with 
their picks, shovels; and blankets, and followed his example. But luck favoured 
Mr. Bond : their patches were "'\·alueless. · The value of a gem depends to a 
large extent on its rarity, and it would have depreciated the value o£ the find 
if sjmilar discoveries had been made. For seven years Mr. Bond has been 
prospecting this patch of country with the utmost care, at a cost of nearly 
£IS,ooo. Generally alone, he has ridden over the rolling lands for months 
together, with all the ardour of the born prospector, steering his own course 
through these trackless wilds, heedless of blacks, boiling his own billy, shoot­
ing his own tucker. I have no space to tell how, with great difficulty, he got 
a surveyor to ride t~Jpse 900 weary miles to peg off·his claims, how the surveyor, 
when half way, wanted a nip of whisky, how Mr. Bond took him 170 miles 
out of his way to get it, how they missed it after all, arid only found one 
bottle of sweet champagne and another of orange bitters at the bush shanty, 
and how he has drunk 'Vorcester sauce instead of whisky for months. "They 
say we are exterminating the blacks with fire-water," said Mr. Bond with a 
laugh; "by Jove! it's too much trouble to get it for ourselves, I can assure· 
you, and after paying twenty-five shillings a bottle for it the nigger does not 
get much." 

·THE COUNTRY WHERE TilE OPAL IS FOUl'I'D.-But what is this opal 
country like! We give a little sketch of it, and also a short description from 
the pen of Mr. Robertson, the geologist who explored the country. "We bad 
for days," he says, "been riding through a bro:J.d belt of rough and discon· 
solate scrub, breathing an atmosphere of pulverulent dust, but after crossing the 
Grey range, we enter a broad expanse of green and grassy downs. Breathing 
the ethereal and invigorating brilliance of the dry air, our spirits rise, and we 
strive to forget the rough usage, the forbidding desolation, and the dust of the 
past week borne, as we suppose, with exemplary fortitude an_d Christian for­
bearance. The silence is prof~und. Behind us the higher eminences of the 
Grey range rise as out of a cloud of gleaming vapour, ana these, from their 
appearance are known as the Hay Ricks. Around us, detached squadrons of 
emus run in uncertain lines, and before us, over a sea of verdure, is the mirage 
of a great lake. 'Ve crQss stony ridges, or belts of vitreous and highly trans· 
muted siliceous rocks, . over which oar unshod horses walk warily, and once 
again we cross the grassy plain, bearing almost due west. Water is scarce; 
sometimes spaces of twenty-five miles separate the water holes; in some of these 
a liquid is seen, resembling in colour and consistency thin w)lite paint, and 
this decoction is imposed upon strangers as water. It tastes strongly of ' cow.' 

. , . • Around us the heat quivers in the air, and against their 
mural sides the bright sun dance~ with a fierce delight. By dangero1.1s paths 
we continue to ride up the slopes of these fantastic-shaped hills, and, by some 
unaccountable accident, arrive in safety at the top." 

ALONE IN THE CENRE OF A VAST CONTINENT.-"Not a sound (save 
the panting of our horses) disturbs the solemn and all-prevailing silence. \Ve are 
alone with natttre in the centre of a great continent, and we feel that he in·.· 

o1gtzed by Coogle 



i 

' 

. GOLD AND GEMS. 

deed must possess a dull and incurious· mind who is not ·impreqed "by · the 
l!ingularity awl the charming loveliness of the scene. Tw~tnty miles ali, acrosa: 
a grassy and park-like plain, the Coleman and M'Gregor ranges rise, clear and 
distim:t, amid the flood of light. The outline is wonderfully lovely. In the­
f.aregroaad a number of cone-like and castellated hills of all colollfl rite from 
the plain; the more connected ranges of the background appearing as if ca~ 
~ numerous and enormous fortifications. Some of the isolated coaical hills 
terminate in sharp apexes or spike ; others tt'rminate with flat oirculu: crest1 and 
perpeadicular red sides, rising out of slopes of yellow or reddish earth, Jll'rtially 
oovered by struggling vegetation. The whole of the hills have approximatel,­
the same level or elevation, their contour being entirely due to the e1'ects ·of 
olimate operating over incalculable periods of time. 1 regret daat I cannot COD1Je1 
to you any idea of their aspect as I saw them, through the clear, unbient ail\, 
rising out of the carpet green with the sun to illuminate them and distaaee tG 
soften and to heighten the effect." 

OPAL$ AND FASHI(IN.-Mr. Bond ha.s three mines, which hi• mea have 
~n working for the last four or five years, and which he visit. three liaia 
a yt;ar, drivq a buckOO.rd buggy and three horses, taking dowp the matrix to 
Toowoomba, where it is classed and shipped to Europe. All who visited tile 
Colonial and Indian Exhibition last year must have been struck -with the fine 
display of the cut opals and those in the ·matrix exhibited by Mr. Bond. The 
Queen took especial notice of the exhibit, and greatly admired tbe hitherto 1Ul• 
knqwn hues of these lovely gems. Opals were once considered ulackJ bf 
many; but this stupid prejudice is fast dying oat, like other old superstitio111, 
such as touching for King's evil. Mr. Bond informs us that the· offices of the 
Opal Mines of Queensland, which company was lately floated, will lle o~ 
ill a fortnight at 2, Waterloo-place, whence we may expect ahortly to have IIIUed 
opals to meet the fast increa.sing demand, for, as matter pf fact these precious 
stones, since the Princess of Wales wore them at a recent Drawin&-roqm, have 
become quite the fashion.-P. M. Budgtl. · 

THE TRICKS OF .THE DIAMOND TRADE. 
AN INTERVIEW WITH A MINI!ltALOGIST. 

w~ recently quoted a short extract from an American paper callinr atten. 
tion to the manufacture of false opals in Mexico. This, coupled with an expos6 
during Jhe present year before a police magistrate of the manipulation to which 
certain diamonds had been submitted, led our representative to make inquiries 
into the tricks of the lapidary's trade generally. He accordingly called Upon 
Mr. S. Henson, the consulting mineralogist in the Strand, and the following 
suggestive report of the interview is the result. Mr. Henson was asked for an 
explanation of the method adopted by the manipulators of the diamonds which 
bad got into the police court :-

" Ah ! that wa.s a very poor attempt," replied Mr. Henson, "and wa.s an 
American ' notion.' The diamonds detected in Paris as well as those exposed 
over here all came from America. As to the process, I c"n only say that it 
is supposed to consist of some application to the surf ace of the stone under 
beat. The nature of the application is aot known, but now that this exposure 
has occurred, it will be difficult to turn the fraud to profit, as one has only to 
breathe on or moisten the stone, and then by rubbing it the application is 
ea.sily removed and the true character of the stone becomes exposed at once." 

"But apart from this surface manipulation by which the 'off-colour' effect 
It temporarily removed, what other ' tricks of the trade' are employed in the 
case of diamonds J" 

"Not a few. More, indeed, than one · can call to mind at a moment's 
I!Otice; but. to start with, take the 'doublets' as they are called. Tilese are 
topazes having a thin slice of diamond laid on the visible surface; the topu 
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~ng·6ePtft alld the diamOI\d · adill.ng its lustre, ~ c0111poslte stene being .,ldl 
a ·a•<diMI!laud. Then there· are the· zircons, these . stones are composed ·of 3Y 
per .Ofnt •of silica al'ld 67 per cent of ·zirconia, and their va.lne is ·c<Jmparatively. 
~ng; neir ·lustre is adamantine, but their cotours would betra.y them at 
oooe1 ~·to tile most careless observer. A means is known, which, mMI!OVtlr; · 
w lllll'«!~vely employed, by which the colours are extracted from these . stqnes~; 
lea¥inf dtem to all appearance diamonds, till submitted to tests, when, of·c:ours~,· 
the7 ·· •re-•at enee detected." • · · • · 
·. "'Ate nbies ever manipulated!" "Not so far as I know--that . is to !PY\i 
llcrt. in· the way ~ mean, but a red spinel is more often sold as a ruby thmv 
flae-real stooe-that i9 tbe corr11ndum ruby-wh.ich latter is harder and much· 
'lliM8 ·valuable.· Ia the same way Freneh compositions-in · which the usual 
.. .,... :follft'ct in nearl'Y all emeralds are carefully imitated-are-. substituted for: 
•d'SIIIld lis ~m.Ms. It would take an expert to detect these when mount1!Cli 
in an · article of jewellery." 

'"~d~'''Wilat, are precious stones then dyed, in these days of slld<ldy,_ 
china ahly, •eoneer and· Imperial Institutes! " · · 
· · 'f':Oertahily. · They are dyed, and in many cases dyed· right through, SO· 
~ rou 'ttlight break your specimen and discover the various colours, say in 
asates; passing right through the specimen~much to your unsophisticated satis~ 
f.lii:tion. There is an industrial village called Oberstein, on the Nahe, atid not 
far: from-the ·R'Jiine,·which I have visited, and concerning which I can therefore 
speak from per90nal experience. That village is occasionally visited by English 
people, 'Who, after ·inspecting its shops, fancy-as tourists delight te do-that 
tMy ha~ discmi~red an unknown source of p~ecio~s things. Exquisite jewellery, 
saprer!J· l;q~ls lazuh necklaces, every bead of Whtch 1s a treasure, gorgeous agates, 
manellous crocidoltte of undreamed-of tints, of late even a blood-red tint has 
bet!n obtain!!d! Alas I for the tourist's future self-confidence, when on his return 
ltcGie be· inds his jewellery all brass, his Iapides all dyed. 1"hat village's 
industry is devoted to the making of what is· known as Brummagem jewellery, 
and the dyeing of chalcedony &c., for export. Its products are sold everywhere." 

"Pleasant, very ! Can you explain the proces~, as it seems extraordinary 
that anything !10 hard· · AS agate should be capable of being dyed right through ? " 

"Agate is only one form of cha,lcedony Ollt of many. The onyx, carnelian, 
~l9Wlst9ncr,. ijre. _Qther forms familiar to mosl people. I saw the processes, 
but' the workers were too wary to explain their secrets. Different families 
have . different processes for producing similar results, and in some cases one 
family's process will fail with a given piece of stone when another's will. 
~ucceed. Jt is impossible for the most experienced expert$ to say beforehand 
witho11t a trial what colours 'the various bands of the chalcedony will ta~e, 
Before purchasing 'lots' of stone for manipulation at the aucti.;>ns whence the 
~;npp\y of raw material is obtained, every bit or piece of each ' lot ' has to he 
tested by trial, small chips being used for this purpose. As regards tb~> 
Frocess,es, all, I can say is that in the c•se of .agates and onyxe$, these being 

ba11d"ed chalcedon'~that is, chalcedony with bands of vari0\15 degrees of density-. 
the spe~;imens are placed in pots containing the colouring matter and are tllen 
~objected to great beat for periods varying from a few hours up to a fortnight 
or more. Certain bands take the colour, others- do not. The stone is, after the 
first, given a second, and perhaps several more~ stewings in pots containing_ 
~ifferent colouring mixtures. In .time every ban<l has received the colour partiat 
.to it, so to speak. The results are. the beautiful onyxes and aga. tes y011 see 
~verywhere. Th.e carnelian not being banded, and bemg of a different · dfiJlsity, 
Is ti;~ted difterently, to enrich the natural colour, heat being the IDOSI po.tep,t 
factor. Fluorspar is C'lpable of great improvement in its appearance by beij)£ 

• Matura diamonds" are zircons, from which colour bas been ex~llcxl 
'byfu'e heat.-CQMPILERS. 
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subjected to heat, and th~ crocidolit~ which has lately come so· much to th~ 
front, owing to recent lar~:e discoveries, but the price of an ounce of which, 
not long ago, would buy ·a ton to-day, is also dyed past recognition, a mean$ 
of giving it, as I have said, a blood-red tint having been hit upon. On~ family 
has the sole secret of convertin~ crocidolite into' cat's-eye.' The cat's-eye and emer­
ald are the two most easily imttated stones. Aragonite, crocidolite, and even fibrous 
VJlSUm, and some of the hornblendes, are a few of the substances from which 
fmitation 'cat's-eyes' are made. I have not mentioned all the stones treated 
at Oberstein, but those I have given you are the first that occur to me."-P•II 
Mall JJudgtt. 

SEARCH FOR GEMS AND PRECIOUS STONES •. 
BY P. L; SnrwoNDS, F.LS. 

The iDAtiate desire for ornaments and articles to decorate the person, and 
hence the race for the acquisition of wealth, gives employment to thousands 
ol pei'SOIIs in different parts of the world, who are kept busily enga~ed in 
seuchillg for gems and precious stones, and in this aspect we would coniider 
it here. It is somewhat difficult to know where the line of demarcation as to 
"~em~ and precious stones " is to be drawn, and what properly 'come · within· 
tllis category, for tastes dift"er materially, and fashions change from time to· 
time. About one or two, however, there can be no doubt as to classification;' 
dilun011ds and pearls have always been highly esteemed and appreciated, and the· 
demand for these is universal. But there are some stones and subsl:l.nces that 
bave -value chidy in special localities, such, for instance, as jade among the 
Chinese and Pacific Islanders, from its hardness and rarity ; amber among the 
t>hinese, Turks, and Russians; and coral among the East Indians, Chinese, and 
MricaDS. The African race appreciate the artificial Venetian beads above any 
valuable gem,·because they have long been familiar to them, and are ' the fashion. 

Precious stones have been prized in all ages for their portability, and hip 
iatriasic value in a small compass. In Christopher Marlow's celebrated play, 
"The Rich Jew of Malta," the merchant is represrnted as having before him:-

" Bags o( fiery opals, sapphires, amethysts; 
J acintb5, hard topaz, grass-green emeralds, 
Beauteous rubies, sparkling diamonds, 
And seld seen costly stones of so _great price, 
As one of them, indifferently rated, . 
And of a carat of this quality, 
May serve, in peril of calamity, 
To ransom great kings from captivity. 
',fhis is · th,e ware wherein consists my wealth 1 " 

. A glaace cner the nrious regions oC the globe will show ns men of all 
races,- in J.aqe comJlllnies. delving in the ground or diviag in the sea for this· 
COIIImercial wealth. l:oclftd, scarc:ely a &ea or a river but bas its fleet of boats ' 
at. cmain seasons ~n with men eal'Hiy searching for pearls, ahhough it is 
cbidy ia the tropics that these boats congregate. It may prove interesting to 
pther a few faCll CQIInected with this tmportant quest, takin~ the searchers 
On land first, .and then mvemgating the rich produce ptllered from the sea • 

. : ID tile Iadian Empire there is a great c:qmmerce carried on in rems and 
~ous ston~ althoop no reliable data are available, u they are so portable, 
&Dd there is no absOlute necessity for records being kept. The Indian trade 
f1Su11.1 of the- last wee J~e&rs five the value ol the imports at an averaae of 
£mo.,t11)0. A large tude is carried on in tltem to Sewiltan, Kashmir, Ladakh, 
TJUbet, Nepaul, Sikkim, Upper Bunna, Siam, and Karennee. Therr is no doubt 
that through private sources four or five · times the reputed valUC!I are brought 
in and also exported each year to Europe. 
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There are in India three extensive tract.&, widely separated from !Jne another, 
in which the dianl'ond has been sought for. The name of Golconda, originally 
applied to a capital town (now· a deserted fort in. the neighbourhood of Hy­
derabad), seems to have been used for a whole kingdom; but the town itself 
is many- miles distant from the nearest diamond mines, and it was only the 
mart where the precious stones were bought and sold. The second great tract 
occupies an itnmense area between the Mahanuda and the Godavery rivers ; and 
the third great tract is situated in Bundelcund, near the capital of which 
-l'unnm-some of the mines are found. For tbosf' content with a slowly-paying 
occupation, and a hard life involving close supervision of the workers, diamond 
mining will pay, provided such persons possess capital sufficient to last them a 
few years. The diamonds now are usually brought from Parteal, close to the 
southern portion of the Nizam's dominions. The deepest pits are not more than 
twelve feet •. -The matrix 'of .tlle diamond in those loealities -Is a conglomerate 
sandstone. The appliances o{ model'!). ~ii!«J for_ excavation, &c. directed 
by men of scien~ may possibly bring to light ge111s that ha\le not b~ dis­
covered by the rude native processes of search, 

It would be curious to ascc;rtain the yield of diamonds j.n the East_ fro111 
those mines in the last 350 years, and of Brazil in the last 150 years. since 
the discovery there, but no such data are obtainable,. nor indeed can any reliable 
estimate be formed pf the value of the dia!Donds owned in different countries. 
In the United States, diamonds to the value of £,1,700,000 were imported ill 
r886. Two-million-and-a-half carats of diamondi are cut yearly in Am$terdam. 
PreciouS s&ones being free of lluty in the chief European countries, no records 
are obtainable. The Brazilian mines are said to yield about£8oo,ooo of diamonds, 
~d India, Borneo, and Australia £200,000, but these sums are insignificant AOW 

in comparison with the South African yield of about £4.000,000 yearly. 
. The only Indian mines now worked for diamonds are the northern ones in 

Bundelcund; _ the produce, between £4o,ooo to £6o,ooo, is sold loacally, apd 
only about 100 carats are sent to Europe . . Diamonds have been found in Sumatra 
and Celebes, but Borneo alone now produces a regular supply, sending it is 
comput!!d, about 3,000 carats annually into the European market. The discov.ery 
of Cape d_iaiJ!onds bas reduced the Brazilian mining to a minimum of about 
24,000 carats. And here it may be desirable to explain wbat this fanciful diamond 
weight is. The diamond grain is equal to about four-fifths of a troy grain, 
hence four diamond grains are equal to one carat, or 3'174 troy grains. But 
as half the rough stone has to be cut away in polishing, to estimate the value 
of a rough diamond, we muit ascertain· its weight in carats, do.nble that weight, 
and multiply the square of this product by ·£2, which may be taken as the 
average price of rough diamonds that are worth cutting. Formerly, indeed, the 
price of diamonds was as to the square of' their weight, bot this rule no longer 
bolJs good, as t~eir value mainly depl!'llds upon quality. 

. Fro~ the four prlnci~l mines in ~riqualand {which al.l lie ~ithin a circle 
w1th a d~a~eter of tbru m1les); cakulating tiM amouDC: of diamoa~llf-erous gr.6und 
~~;moved, and t.be known a~erage yield peJ I* ill each, it is .f61Uid that nlilt 
le!IS than 3J,09Q,OOO carats 9f diamonds (or more than 6f tons 'IIJ'eight) must have bllCfl 
extr~ted since the first discovery; realiltiag, in round numbers,£4o.OOO,ooo.steding. 

'the yield of diamonds from the Kimberley mine alone, from the opening 
in 1.117t to the ·end of 111SS. _i,. _stat~ to !lave ex-ceeded 17,soo,ooo carats, aqulll 
to 3A. tons w~ght of precipqs stones, in value about . :AX>,ooo,ooo • 

. :r9 obtain this. as ,JJ~&ay. thousAnd tons of :reef and -grow~d hi-m had to be 
e~v4~d. Tlloll mine is 450 feet deep, and the. cv.bical contents Q{ this hUJO 
c;r.iity meas11fes about 9,QOO.OOO cubic yards . . Four thousald Kafittare empioyecl . 
at. this mine, and more Jha.a =-o,ooo natives of -Africa arrive y.ea.rly at dll: 
min~s i!\ Sll¥Ch of work, $D that. tJ.e -employment o( llllti.ve laboU'r, aod the 
d1h•dopment . o( JJ•tive t.tade, are incideo~l benalts •ftrred on Sollth Airioa 
by __ the Jli¥i~vcr_.y of lhe di4nl011d fidds. . . . 

••I • I , ; ' ' 
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The Dutoli Government are ·dllt owners of the diamond mines in Boraeo, 
Whidl are sitaated ip the district of Lanllak, in the territory of Ponteyanak ; 
they are worked by Dyab and Malays, but with far superior skill by the Chinese. 
The ~ms· are fOllnd ia a y~Uow.(l()loured gravel, at dept~s ranging to 6o feet. 
Advam:ts are made to the mmers, who are bound to dehver aU stones at 20 
pet Ce!\t below their market value. 

Diamond minin~ in New South Wales is likely ta become' of much import· 
aace, · and the eoloutsts are sanguine of being able to compete with South Africa 
in this trade. Twelve thousand diamonds have been obtained up to the preseut 
time, chiefly from the tertiary gravels- and recent drifts in the Bingera, lnverell, 
and Chittaroong districts. · The largest diamond yet foun'd weigh. ed r6·2 grains,. 
or about Sf tarats. They are of good colour and quality. Ccmpanies with. large 
capital are forming to buy up and work the extensive 'diamond fields in Bingera •.. 
Oth!!r gem stones found in that cofony are garnets, the common emerald (grten· 
beryl), oriental emerald (green sapphire), royal blue sapphire, white and pale 
blue topaz, and agates. 

The rilby mines of Burma, when scientifically worked, are destined to yield 
a vastly increased quantity of ·this precious stone."· There has been lately a sbarp 
competitiou for the lease of these mines from the British Government, and it is 
believed thai Messrs. Streeter han secured the right for £4o,ooo. It is credit· 
able to England that we ba-Ye such· enterprising firms of jewellers, seeking fli~ 
proc!uce at t~e very. sources of production, as is evidence~ by th-:ir explorati~ns 
10 South Afnca, dlett employment of lleets of boats an~ dtvers for pearl fishtng 
ronnd the Australian shores; and oompetirio!l against 'Indian and Continental· 
firms for the Burma ruby mines. Rubies are of various reds, and the red sap· 
phire or oriental ruby is next in value to the diamood. • · 

It bas been well observed that digging for gems, like all gambling specul·. 
ations, is but too attractive,- and· great numbers of the rural population in Ceylon 
and elsewhere· neglect the safl!r pursuits of agriculture for the speculative profits 
of the gem pits. . · · : 

Ceylon has always had a reputation for its ricbness·in·p~011S stones.· Inferioi' 
kiads, such as the moonst'lne and the garnet, are found in the beds of streams· 
about Kaady, Ntnrara Eliya, Badulla, and· some of the small rivers af the 
south, bat the more ptecious ~es, suth ;IS the· ruby, the blue sapphire, the 
oriental topaz of 'fllrious yellows, tbe Alnaodrite ·and · the cat's·eye, must be . 
sought within a radius of thirty or forty miles from Ratnapura, the ·eltf ·of gems. 

The ~eylon ruby is more frequently of a· rich rose colour, ·havirtg' con· 
siderably more light and life than its· Pegu rinl and is preferred by many' 
Orientals to the pigeon-blood rfrbr, which, although the more costly stone, · is 
invariably less brilliant than the Ceylon one. · 

'The search· tor gem stones is earned on in· the most primitive -manner ln 
Ceylon. The soil supposed to be rich ift preciOllS stolle5 is rented for an annual 
sum fmm the Government. Ololies are set to ,ork to di~ the earth, which 
is heaped up on one side and then wuhed . throvgla a.trough· with variously sized· 
perforated zinc· stops, which retain alt stones, according to their sizes. These 
are placed on a table or llat surface, and the ·gems are easily distinguished 
and picked olit. The proportion of gems capable of being cut and reatly marketable 
is not tn<m: than 1 per cent. · · 

· Of the silicious gems, the amethyst of a purplisla violet hue is the m"cist 
valuable. 1'he best amethysts are brought from Cambay in bdia, and from 
Siberia, Ceylon, and l'ersia, where they are found .both lining the ' cavities of · 
geodes and in rolled masses. The chief supply of the blue turquoise is dtawn 
from the peuinsula of Sinai, the great mining · district of tbe ancient ·Egyptians: · 

Among the Moors, rubies artd emerals, genl!rall'f uncut, are worn set il'i 
finger·rillgs and huge earring5, and necklaces of amber and coral are also prized. 
Tile Moors codsider ·that the risk of fraud by -:imitation is lessened by not 
hmt, precious stella submiUe4 to tbe . art of ~he lapiUV,•. This taste for 
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keepina ICI!ms in tbe rough also. prenils among many oJ the Indian priuces. 
lD 1879- thousands of British subjects from Burma passed thr~h :Banck.ok 

on their way to the sapphire mines of Siam. The unhealthy condition of the . 
place proved fatal to aumbers, and although many realised great ·profitl, the. 
rush_ soon abated. No royalty was charged on the gems found, but a poll-tax 
of Silt shillings was levied at the mines. A sapphire weighing 370 carats ill 
the rough, and III when cut, was the largest knoWD to have been feua4. · The 
ruby, onyx, and jade are also found in this district, but the quality of noM . 
of these is such as to make them very valuable. 

· Year by year great chanres occur in the intrinsic value of precious stones from fre· 
qu~nt plentiful discol'eries. The great find of sapphires in Kashmir and Siam reduced 
~he1r value some SO per cent. The discovery of l1uge deposits of amethysts in the . 
mterior or Brazil caused 7,oe¥J diamond· washers to abandon their usual calling and 
flock to the neighbourhood of the city of Caetil, but the Jprices dropped so rapidly that 
the shipments made did not pay. The diamond market bas not been materially 
aft'ected by any great fall in price from the enormous production in South Afrka •. 

Art bas J!IUCh to do. with the manufacture of gem stones. Chalc:edony, 
when ~tained by metallic oxides, rises to the dignity of a gem stone, as said, .. 
cornehan, chrysophrase, ·when 1miformly tinted brown, yellow, .or green; as 
apte, onyx, sardonyx, when the colours lie in bands or strata. The dwl or 
latent colours are developed by heat or roasting. Black onyx, that is, black 
stoaes crossed by bands of pure white, are always artificial. 

The precious opal was formerly io high repute, but has gone out of fashio11 
from being considered unlucky-" misfortune's stone;" .and yet. nothing -can be' 
more beautiful than the opals of Hungary aDd Queensland. The fine ~oUection· 
of the letter was much admired at the recent Colonia\ Exhibition. The uea 
in which opals are met ·with in Queen5land is laree,· but only in oQe or ·two · 
localities art opals of any value obtained, They arc remarkable for their·b{illiancy 
and. variety ·oJ colour, rivalling in that respect tbO&C of. . Hu!liary .. ·.rne Ultra-·. 
!D&llne blue colour so finely shown in the Queensland specunens Ji ;rare ·eten . 
an Hungary. The7 are. obtained of considerable size, and are of ~ value, 
Of. other eems, there have been found in Queensland diamonds, rubies, .stp- · 
phues, toP"Cs, &c:., in the tin·bearing drift of Stan thorpe. Agate~, -wlaUih ue • 
abo emplOyed as burnishers, are met with in lame quantities in the Agate Cr.ek, 
Etheridp goldfield. There they can be procure<l in all colours aqd •i~es by the 
biUidrcdweipt. · · 

In the opal mines of Dubteck, Hunf:aiy, about· two miles of galierios , are 
worked under Government supelYision, yielding a -wevenue of ;ba;aoo. ·,"fhfl Clfld· 
bearinJ rock is not ctisposed .an vein, or bed form, Ob the contrary 'he pi!llf;IOus· · 
stone 1s found in nests, or pockets, aad it no( unfrequ.eatly happens tbaHa: 1!90• · 
siderable distaace.may be·pa514id in tile workings wi~ showing a. sign of an q>al. 

Like some of their more civilised brethiiCn, the Maoriea of New -Ze11lal;ld ire 
passionately fond of adorning theit persons with trinkets and other, orGAa~tnta. 
especially of jade. At the pra~Cot day many of the detoratioQs forllljj~y used 
have been discontinued. Ear orn&llleats are still in general .use; they, ase wona 
by both sexes, 1,11d arc of great varitty. Th0$C of greenstone, or nephrite, are 
the most highly pri.zed. The amulet, or neck ornament, is g11n~ral~ of &r•eo­
ston~, car~ed into the resemblance of a human figute. The iJPag~ i!S not · ~mlike . · 
a H10du ulol, having an enormous face and badly-sbapt:d legs of dasproptml~te 
size. The ear pendants of greellStone vary in form; some. are narrow .pieces, 
from J to S U,ches in length, and others are found tbm and ftat. . The. 
colour of jade ovaries from almost white to a dark green, but the. ligbt~r 
shades of green ,re the most highly prized. It is hunted· for in tbe fisi~qes of 
the precipice. aqd in the atreams of Chinese Tartary. Much of i~ is found in 
the rivera there by divers. These men work by moonlight, under an escort of 
toldier5, superyiaed by Gover~ment oflicers appointed · for _tht: ~r~&e, 111:111 by 
whom C~aCh . p~ect;, .a· fotnd, as .assayed aod Yallle4. The )IJH!Cpal jade. ~· .ol a 
brilliant green, approachine the_ emerald in colOIU. 
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· · · TheN are jade quarries in BIHQI'l, situated ·in- the Moiaung· di$triet, at· the· 
he!W. w.atera Qf the Churdwen, about ·go miles from Bhamo. They al.le leasCMI 
to two compaaie&. for i6,~ and the trade is entirely in the hands of the Chinese; 

The imports of jade into India are to the value of £3Aooo to £40,000., 
In India jade -vases are oftpn ornamented with jewels, or ca.rved and wrought 
so as· to fonn elegant devices. The old Delhi work in cut and getn•el;lcrusted. · 
jade is p~iceless. The Chinese had cut jade. for ages, but never ornamented it, 
~t by sculpture ; bat when it was introduced into India, the native jewellers,: 
with their quick eye for colour, at once saw what a pedect ground it afforded: 
for mounting precious stones, and they were the first t<f -encrust them on jade. 
The Indian Museum at South Kensington possesses the choicest and grandest · 
specimens of this work known, of the best Mogol .period. (Sir G. Birdwood,: 
oo " The Industrial Arts of India,.") · 

Blocks of green stone, axes, meres, charms, and other articles of jade were 
shown in the New Zealand Court of the late· Colonial Exhibition, evidenciog ·, 
the patient skill of the Maoris in working this hard material, second in this ; 
respect to the diamond, although nevertheless somewhat fragile. . ·· , 

Passing now from land to sea, we shall . find the busy industry of search, 
as actively carried on. In the coral fishery of lhe Mediterranean nearly 6oo 
boab are employed, manned by about 6,ooo. men, the number to a boat varying 
from 6 to 12 hands. They are sent ollt from Torra del Greco, Leghorn, Liguria. ·, 
&lrdinia, and the Algerian ports. It is a curious sight to see a fleet . of these 
boats, ranging in size from 3 to 14 tons, employed on the ban~ ·with their 
wooden windlass amidships, hauling up what is termed the "engine," a kind .. 
of • cross-shaped dredge for teJLring off the branches of coral from the ro~s. , 
About 400,000 pounds of rough coral are brought in annually to Italy, and 
tbe· shaping 'and the working of this into the varied forms it · assumes for com· 
mercial purposes, gives employment to liundreds in the chief cities. The value . 
of the coral shippud from Europe used to reach about £6oo,ooo annually. : 
But with the change of fashion this has declined considerably. Not long ago 
there was quite a rage for the pale flesh·coloured coral for jewellery. Cor;tl 
ornaments may again come into fashion, even if they do not fetch the high 
prices at which they were formerly sold . Coral has the hardness and briUianc.y 
of agate; it polishes like gems and shines like garnet, with the tint of the r11by. 
In Russia, Northern Africa, and India coral is still ·much in demand • . The 

' imports into India lMt year were to the value. of £-m,ooo. 
Amber was one of the most valuable jewels af antiquity. It was endowed·, 

with manifold sympathetic effects as a talisman against rheumatism, toothache, 
and. other c~mp~ints. The Tor~ s~ill believe. it 1o b_e an infallible g}lard 
agamst the mJunous efFects of mcotme, hence 1ts elltens1ve use for the mouth,. . 
pieces of pipes.· Amber is esteemed f<lr ornaments by many. The cloudy, or· 
milk-white, and the opaque lemon·coloured, are the varieties most valued by con, 
noisseuw. ·The imports to this country are to the value of about .:63,000 . tq. . 
£4,000, but it is largely shipped also to Austri<t, France, Turkey, and the . . 
Eastern nations. It is principally obtained on ·the l'rtl$ian coast of tl:!e Baltic, 
from .Dantzic to MemeL At one establishment near Memel dredging is c~rj.ed 
on . day and night by "~ifts" of men, 400 being so engaged. At another, in 
Konisgsberg, 2,350 persons and nineteen steam-engines are employed. The. pi til 
are· 3: 0 feet deep, arid 100 carts are employed on the works. In other local­
ities divers are employed, two to each boat, with submarine clothing and air­
pumps. 

The fishing for pearls and mother-of-pearl shells is . carried on ill. very 
many quarters: in Lower California, the coast of Mexico, the Bay of Pana10a; 
in the Red Sea, the Persian Gulf, Ceylon, Borneo, New Guinea, the Sooloo 
Isles, Fiji, the Society and other of the Pacific Islands, and on the east and . , 
west coasts of ·Australia. The pearl fisheries on t!Je COMts . of CeJJtral Africa 
furnish abo~at .. ~~00,000 ~of peal'll; .. d employ abotU .Jti!OO ~Ye{J!. .Qai. 
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-impo~ Of pearls ·~ ·in value aboUt l.toopao; hect! fteeives' abou~ the 
Allie. . ·The· IJlarketable value of pearls is muclt higller in Asiatic eountries 
tlwl elsewllcre, hence the best lire sent to Bombay, where fancy prices are 
often· given for good pearls. . 

· At the Bahrein lisllery in the Persian Gulf, many hundred boats are employed 
ai&uned by from eight to twenty men, and the value of the pearls obtained 
i, stiatal . .to average £I,ooo yea,rly, but this amount of course varies. The 
brgu and man: valuable pearlS are believed to be seld secretly. The mell 
receive two-thirds ot the catch, after deducting expenses, and for food, &c. 

The great pearl fishery of Ceylon is carried on at stated periods on the · 
banks of the ·north-west coast of tile island, at the entrance to the Gulf of 
Mauar. As· it is a Government monopoly, great care is now taken to gve 
rest to the fishery, so as to allow the oysters to attairr a maturity of five o t 
six years, which will warrant a . tich yield of pearls. There is a prospect of 
a good pearl fishery in 188$, and it is confidently e:rpected that as many all 
)001000,000 oysters will be fished, requiring every boat and every diver 
proeurable in Ceylon and Southern India. The small, thin shells of this oyster 
(.4flieula fucata), unlike. the heavy, true' mother,of-pearl oyster (M~kogrina 
flt4rgaritif""), have little or no commercial value, and are chiefly burnt for lime. 

·Wht;ri a fis"hery is pFoclaimed, the arid sands at Arippu, on the north-west 
coast, becomes as it were, a. bmt!.ing town of tents, filled with people of varied 
races and occupations, including boatmen from the Coromandel coast, pearl 
dealers fNm India, Malaya, and China, with the accompaniments of merchants · 
and traders of all classes. The Ceylon . C'r>vemment takes as royalty two-thitds 
of ~e oysters gath~, which are sold by auct~n at the _close of each day's. 
fish10g. Only a hmtted number of "boats and dtvers are hcensed to fish. . 

The fishing can be carried on only during the very calmest period of the 
north-east monsoon-February to April. In these months the wind blows off 
the land during ~e night, and' off the sea during the day,_ which enables the 
large lleet of fishmg boats to reach the pearl banks "'by daylight on each morn··· 
ing. returning witn their cargoes shortly after noon. The boats, containing 
twenty . men (half divers), are divided into two fleets, w"hich go out to their 
work on alternate days. The price realised for the oysters varies froin£2 to £,7 
the thousand, the value depending to a great extent on that of a: sample ·of 
5,000 lifted in the .early part of the fishing. The contents of .the mollusc 
being allowed to deoay before the pearls can be obtaiiled, the stench is horrib~. · 
The congregation of pearl dealers, petty traders, official subordinates, . and 
labourers on the shores, is enormous. · 

· . About t"he island of Borneo there is a good deal of fishitig for. pearls,. 
whick are found in a tliin, 8at, pinkish-shelled oyster, known locally as salui~. 
This lives only in shallow brackish watl'l" at the. mouth of rivers. Several 
boats rendezvons at the same time and place to· (rigllten the crocodiles and· 
sbukS; Twenty or thirty pt"SODS will be in the water at once, cliving, 
splashing, laughing, . and shoutmg, and .bringing up three or . {out shells at a 
hme; extra yells from all hands salute a rather larger find than usual. Very 
few "Of the pearls obtained are of any value individually_; they are chiefiy se~d­
pellrlS, wbi.l:ll ate sent to China, where they· are pounded up, made into powder, 
aDd' lh~s is ·swallowed by ladies' who desire to improve their complexion; at · 
leas~ suCh is tbe story. From British North Borneo the value of the pearls 
exported in a year is £~. Pea.U of a very high price are not infrequently · 
to be bought at Sandakar, but they come principally from the islands of the· 
Sooloo Archipelago. The largest e-ver seen there was valued at £ r,6oo~ 

The formation. of pearls is not limited to the bivalv~, they are produced 
on several univalveil, espeeially on the Sfyombs and Tur6inellos, bu\,. are more 
rare in these · than ift -the bivalves. About the Bahamas group of islands and 
cays the SheUs of the king, queen, and c:ommon conch were much sought after 
for We -to ·dlt ameo-c:utter, bat the lfulrioa for eameo jewelJeaoy bas passed 
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CMII.a·--·~ -away. ~ .~~D~Dm~~a coach is die .ordiurf pink-alolltlltd llaell so .Jreqlleirtly 
seen in milk shops. ·It fumishea tlte rare pmk pearls, so much apprecia.ted, and 
these are. e:~~:ported from 1M Bahamas to the va.lue of about £3.000 annually. 
SGae fine colb!ctions of these pink pearls, set and unset, were shown at the 
FiMeJiie& and .colonial Ellhibitioo in London. 

k waa once thought that no other pearls than those produced by the pearl 
Gf8ters couJ.d obtain a rank among gems.; but some of the river ·pearls found 
in &pccics of mussell (Um11s) compete closely with thole from the mollusca ol. 
the ocean. These river ~ls ate found widely diffused in France, Salwn7. 
Bavaria, .Bohemia, and Silesia as well as in the locks and riveD of Scotland1 
Ireland, and Wales. In China, the rivers of Manchouria furnish a good maD.Yt 
Delegates from the royal household look out for tbe best of thfle poarls there 
for the ladies of the Imperial Ct!urt. • · 

In 111any of the Scotch rivers old men, women, and c:hildren lllaJ 11, 
~Q wading .about ae ~flllow fords, ad when tlley ~Ver a co~tio_q of 
JPessel$. they lhnlst down long sticks split at the CJds, .and brine up the 
~ls wedged in the slotS. Ia the shallow waters . of the Dee, the boatmc;~ 
look down into the water with a tin, bavin~ a glass bottom, and. when shells 
are discovered, they are brought up by a k1nd of dredge, or scoop, and fre•. 
quently some fine pearls are obtained. 

These pearl mussel• are also found in most of the small streams of the 
province of Quebec, and in the districts bordering on the lower St. Lawrence. 
The streams most abounding in pearl mussels are but little known, acept to 
Indians aDd back woodsmen, who are carefully in guarding the secret of where 
these molluscs are found. 

Occasionally a party of pearl seekers may be seen ~dling in a bark 
canoe, and potaging throUih a very wild region. After openmg several thousand 
mussels, they will only succeed in securing a few good pearls. These vary in 
colour from white to dark brown; the white are appreciated for their rarity 
and the pink on account of their peculiar 1-rilliancy. In form they are generally 
round or spherical, and have a hard skin with an iridiscent or nacreous hue. 

It would lead to too much detail to pass under review the various pearf 
fisheries of the Australian · Coasts, . the Eastern Archipelago, and the Pacific 
Islands, where the unclothed native divers have to brave the attacks of sharks, 
cephalopods, and other dangers. They especially dread the stings of the jelly 
fish, which the.y sa>: are speedy deat~ to. them. ~:nou~h has, however1 been 
stated to show the importance of th1s w1de·spreading mdustry of huntmg for· 
gems and precious stones. Fine .collections of these are frequently broug_bt 
before the public to !eas't their eyes on, as at the recent Colonial and IndiAn 
Exhibitions in London, and those at Amsterdam, Paris; and elsewhere. 

At 'the Fisheries Exhibition in London, a fitm of Parisian jewellers showed 
alnon~ ot'hen; a verr choice five-row necklace of 355 selected oriental pearls, 
wei&h~n~t 2,570 pms; a illatchless and unique necklace and parure or·Seotch 
pearls ; a. very important black ~arl _neckla~e, tomposed of 39 pearls, weighing 
1,02o ,grams ; a ·round pearl of 36 grams, bemg one of the finest pearls known 
atld 'Worth £20 a pain ; a: very important collection of Oriental pearls, com­
~ed of ~.345 · grams uriginal,. such as are most prized in Bombay, besides 
bta'Ck, pin\, yeHow, and grey fancy pearls. · 

· ,For further infonnation on ·these topics; I may refer to my paper on " The · 
Pearl, Cor.d, and Ambl:t Fisheries," Joumal of tfrt Sodtty 11/ Am, vol. xviii, p. 
1t3; and to my work on "The Commercial Products of the Sea."~Jtnmraf~ 
1M $«illy of Arls. . . · . · 

. ·'TH-E ~URI. FISHERIES OF . AUSTRALIA. 
A tittle while ·ago we were taken aback by ·a telegram reporting the 

di!iaster which cauSed 8Q muclt loss ef life in the pearl fisltltnes on the western 
coUt ·6£ Au!ltralia, an4 ·as we · think the subject may intereSt many of our 
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-Mlden. tre· repriat from the Bulletia of tile U. ·S. F"ash ComDiifSi<>n •• 
account of the way in which these fisheries are conducted:-

The pearl-shell fisheries of Torres Strait belong to the colony of Queens­
laud, and are ·situated 1,soo miles. from Brisbane and more than. 2,000 
miles from Sydney. Torres Strait is about eighty miles in width and separates 
Queensland from the island of New Guinea. The navigation of the strait, 
although said to be safe and practicable, is in fact very difficalt on accouat 
of the innumerable -islands, reefs, and shoals scattered about. The chief places 
at which the fisheries are conducted are Wai Weer, Albany Island, Jervis 
Island, Endeavour Strait, foriday Island, Prince of Wales Islands, and PosseSilion 
Island. 

WAGB!i OJ' THE MEN.-A good diver can earn from sixty to one 
hundred and fifty dollars per month. He usually signs shipping articles for! 
a period not exceeding three years at a fixed sum per month, and bas an 
interest in the catch or le.y. Mr. Bap~e, of Sydney, the owner of-an important 
station at Prince of Wales Islands, who for many· years bas been engaged­
in pearl-shell fishing, 9tates that several divers in his employ have earned 
as much as • three - hundred dollars per month. The divers and crews are 
composed of South Sea Islanders, Malays, and a few Chinese and Lascars. 
The diver is the captain of the boat, and the other men obey his orders. 
The duties of the tender consist in waiting on the diver, helping him to 
dress, and looking after him while in the water. The pay of the tender is 
from ten to twelve dollars per month, with a small interest in the catch,_ 
generally from one-sixtieth to one-eightieth part of the vl\lue of the shells. 
Each of the vesseh generally has one diver and four tenders, who compose 
the crew. The tenders are engaged on regular shipping articles, and are 
paid off like any other merchant seamen. Mr. Henry M. Chester, the resident· 
magistrate at Thursday Island, says, in a recent report on the fisheries, that 
the natives are never overworked, and that they ate always well fed and kindly 
treated. He further says that payment is usually made them in blankets, 
lilothing, knives, hatchets, and beads, ·and that whenever they are dissatisfied 
with what they receive they seek other employment. Mr. Chester is of opinion 
that the competition for their serviCes is of ~uch a character as to secure 
for them fair treatment. All the available adult population flf the island are 
employed as swimming divers under the " Masters and Servants Act," and 
while their pay is small, it is made in the presence of the local authorities 
ind all the old men, women, and children teceive food in seasons of scarcity. 
Mr. Chester admits, however, that the occupation of a diver is ·dangerous, 
and not at all conducive to longevity, but adds that the ' loss of life among_ 
the native5 from such causes is more than counterbalanced by t~e r.bundant 
supply of wholesome food given them and by the decrease in inlanticide and 
other -savage practices to which they were formerl,r addicted. : 
. METHODS OF FISHING.-The method pursuE-d In pearl fishing is for a 

number ·of vessels to ~tart out together and fish on the same ground. Each 
V:essel carries ~upppes 'to last a ~ortnig~t .• When in . about eig~t fathoms of' 
water, if the tule 15 slack, the dJVer w11l JUmp overboard. Hts. boots are 
heavily weighted with lead so as to ha~ten his descent. Upon . Teaching the 
bottom he walks leisurely along until he comes to a patch of shells ;. then 
he siinals .to the boat to cast ancho~. He carries with him a sac;k or bag 
to' h~;~ld the shells, and as soon a~ it is filled it is lifted up, empyed out 
arid sent dow'n to him again, he being able to remain under water ~veral. 
hours at a time. Some divers remaim down from nine o'clock in the moroiac 
until five in t~e _afterpoon, T~ pearl-oyst,ers. lie on \hill cro• with the shells 
partly opt:n, and great care is required in handling them, for if .touched in 
the' wron~ ·way ·they will close upon the hand .like :i.' vice. Accidents of thi~ 
kind not ~~~.~~uet,t~~Y. h~~p~n to inexperienc_e~~~~~rs1 .~~~are_ ~bl,i~e4 to: signal . 
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-;~CJmB:• -tllose · a,J.Me. to lift· . ..._ ap aDi wmo.e-',tlk ..,..d·••• · fAAn ttlelr · llaltd!r 
Tile mo111100os which ··bl- in the itnit from May until· the end of Septem11* 
are often so s-· that boats. have to lay upr for as ntueh as ten days at 
a ·ta.e.· The averap catch for eaola boat i• · frGtn oM too to a ton aoct· a 
half shells per moath. Unlillle the fisheriel! ·in· Ceylofl' aud the Persian Gulf 
there ia little or wo· cliilicWty ia coih!cting the: shells, for they either lie loow 
oa the gt'OIIncl 01' are -., pariially buried in. the mud 01' sand. The fisheries 
olf tbe coast of West Australia, ·and especially at Shark Bay, produce the 
true pearl-oyster _.,.._ _,,..~. Por a lot~g.time this shell was suppesecl 
to be valuetess oa aoooliut- .of. its tbin. ancl &agile sttaeture, but now there 
is a &reat demasul for it both· ia Aomeriea aad in Eu!'Ope.* It is espedaHy 
prized. by th11 Freueh and Gaman artist• for fi-ne inlaid· cabinet work. The 
young or chicken shell is the best, aad commands the hiJhest price. When 
the pearl-oyster is five or six yt:ars ol<l the shells become bhstered and wormy, 
and it is said the oyster diee aboot the age of seven yean. The divers m 
fishing make no effott to select any particular shen, but take every one that 
they can get, even th~; dead · sbells, w:bioh have the least · value of any on 
accowat of Yarious blemishes1 llllitelllu!tlll, lack of lustre;' &c. Pure white silvfll'." 
edged shells. are the best. The- oyeters. in the West Austrafia fisheries are. 
genendly obtained by passing IIJI. iron dredge over the banks, but divers are 
aJ.o ~~n~plojed. Peul-oystfll's ue cr-ga&us. in their habits, and whenever one 
is met with it i!l almost certain that nul'llbers- of others will be found in the 
immediate ·neighhourllood. Diwn .. are expert swimmers, ·and tb~ty go iown 
to a depth of follr- or m fatfloms, where it is said some of them· can rentaU(. 
two lllin1atlis. Tbe occupation is an unwholesome one, aad soon produces doaf•• and diseasills of the. chnt and lungs. Blood not unfrequently hws 
from the _,uth, ears and nostrils after the usual dip of forty or fifty. !lflCOnds, 
wbich · is :repeated fifty or sixty ames a day. The men also TU!li the riek 
of beiqg ea~ by sharks, althouFI death from this cause ia not apt·to oceur 
eltCtllpt in untried 6shinf..grOIUMis. as the nolce of the ·divers is almost certa:i n 
to drive the slaaFks a.m.y. · 

. 'Is• PaAu !iiTATIONI.-Ail the pearl·fishiO'g stations in Torres St.ait bel:r: 
a oloso re!leJII.biaace tio oae another, and ~onsist of a small but !lice-looking 
readeni:e for the mauger and -of less pretension for tl.e men a ·warehous& 
for st«img provisio1111, . .&o., and -several sheds for dryinr -the shells. Before ~ 
the. shells ue brought to the statioa the boats 1JBillllly run Into lafld, an~ · 
tbe mear open the · oysten, take out the pearls, if any, and tkrow the sof~ 

· puts oorerboard. The sMIIs ate dan roughly cleaned aad stowed under th4 
hatches. At the and. of tho. 110f8P they atre taken to the station, wh~ 
they are counted. ·1111d· tho-zbly cleaned. The shells are then .assorted a$~ 
dried,. and after tim. outer .edpS. ate ehipped off they are packed in cases, · 
each case· weighiJI&l froa · 1210 to ~ pounds, and are ready for shipmeat. 
No: . .tystematic ei'ori: JJ.s. yfll beea· made to collect pearl11 at Torres Strait,· 
and Slli>h .as are fovud ~.the property of the men, who secretetbent·· 
in varioua W8f8, CJhea, by swallollring them. Seme very fine specimens ·of 
peuls aboat .the size of a .. bUei..ut, and of remarbble ·beau.ty and clea•ness, 
have recently foWMl· tlmi1' way to the market fl'OIII · Tooires Strait. Otbet 
spea-s of a much larger sbe Jaave been found there, but they were- hn· 
periect in shape and coiDur. . . 

FoRMATION oF Ps.uu.s.~Io oysters aged follr years-wbicb are jud~ 
by tlle shells, weight aud appearance-the best pearls are found. The slk!ll. · 
like the pearl, i~ formed by the secretion ef the. animal, and is eemposec1· 
of animal matter and lime. The iriclcoscent hues on the inside of the shell 
are occasioned by the eclps cl tlae thin, wavy, concentric layet"s over~ 

· • Some mistake, or the AustraliaD shells must be superior to those of 
Ceyloa, for which there is now no sale.--<:oMnuas, ., 
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-oae ~ot.._r and rdeeting the Hl'ht• Tile lmin• fan'OWII 'eontaiaiOJ' tran•· 
lJPtnt q.J'bmt-e of .lime, produce a series of more. or , hiss ... bjUiaot crolovS, 
.COordillg to the ugle at. which the liglat falls upon· tilfm, · Occasionally 
~me of the fioest peuls are found l004e in thesbe». -:As many as one huadred. 
,_ads hue .be~ found in one oyster. but of little ·or no 'Yalue. The pearlS 
oi the younr Oflter are yellow, and in ~.old~ oyster· ue of a pinkish hue. 
. . THa .l;I$K Ql' PEA&.L·SHELLS.-The pearl-shells sllipped ·from Australia to 
the United. States .and Europe· are used prillcipally for the. manufactwe w 
l!;Aife·bandlell, sbirt-bvttoos, &c.• ~onsiderable quantities • are also. used ·tor 
PAJ»ier-JPich6, and other onwuental work.· The peul buttoDit shirt-stvds1 &c., 
now made .in the .United: States. are said to be the best. aad cheapest .in the 
ttorld, a fact due in ~eat measure to the care used in selecting the material 
and to the improved methods of cuttillg.-Fie/4. ·. · · · . . , 

CpBIC CRYSTALS OF GRAPHITIC CARJ;lON • 
. . In the 'aealysis of a meteoric iron found in 1884· in the sub-district of 

Y ~~Mtndegia, Western Australia. and of whidr. two ·of the four fragments 
llave beea generously presented to the British Museum by · the Rev. Charles 
G. Nicolay, Curator of the Geological Museum, FreiJ!antle, I have obtained 
IIQIQe crystals. a deac!ription of which may be of inte~:eSt . to the students 
oE c:atboe. . . . 

The crystals were obtained as an insoluble resiM.e 01\ treatment of 
8•3SGO granuae'!l of the iron with aqua regia : tbey ~ bright, opaque, 
payish·Wack, have a metallic lustrt~, and present forms belonging to the 
c..w.t syatom. .As their characters were not recogaized as belonging. to 
.... , kaown · min~al, it seemed unlikely. that the natme· of tbl! crystals· 
cosld be eompletely eetermined, seeing that the total weight obtained was 
opiJ 3 PJilligrammee~ further, two fragments of the iron, weighing 2 ·and· 
7 grammes respectively, had not yielded a single crystal, and there was 
thus a possibility of their being so localized in the iron as to render · im• 
Jlfldic&ble an increase of tbe qll!lntity of material .available for ei:periment. 

. ]:he ctystlls 1IIICre about a hundred .in number, the average thickness 
o£ -thf! la'ltcr oaes biting 1{100 of an ioc:h. Many of them are sharply 
dltfi~ cubes; .SORIC have their edges truni:ated by the faces of the dodecahedron J · 
io 9Lhert .the 4dp are .replaced by rounded faces .of a tetrakisbexahedron. 

: Tlleir -...cloesa is greater than that of rock .salt and less thu that 
of ca,k:ite• t~ lllr~ is black and shining. Of four crystals, two sank to 
t!ut .. lwttom· and two remaiped near the surface of a solution .bav.ing ·a 
s~ifi!: gravity.. Qf 2"12· T.he crystals· are .uuaffec:ted by acids; heated in a 
cQmbu$ti.wl-tube in a .Qlrrent of oaygen, bydrogea, .or chlorine, they are un• 
attacked ~ep whee the· gl•ts begins to w.lt. Heated in a platinum capsule 
wiUl. ~e tN~l...-blowpipo, they slowly disapp•r with<Nt flame. Heated with··· 
~u•. nitrate in a crucible over a BuDSen burner. they are unaltered; but 
d-pp~~ar ve~. slolllly, without.defl~ration, when heated with the table-blowpipe . 

. In density, colour, ancl streak, and ia its chemical behaviour, the residual 
mi.41eQll tl)us bears a close resemblance to .native graphite, but it is con- . 
si4•bly :Jil!m:ler, alld-it prese,U .itself io well-defined· crystals which · ·beloog, 
like those of the other crystallized form of carioa, the diamond, ·to the 
c!fl*: •yst.m : ,,ten-estrial graphittt, when cryltalllzed, is. found only .as tabilar 
cr,yst.e.ls .. fQ iQdistitactly formed tbat doubt· has long existed as to whether 
t~y -'h9UI.d be referr!ld to the aeugonal or monosymmetric system. · 

.In a paper . entitled " GrJ.phito pseudomorphous after Iron Pyrites, " 
HaidiDgei. in 1846, del!c;ribed SQIIIII graphitic Clrylitals which were doubtless 

•The large ·mother-o'.pead shells lf{e . ~OW- .111~t,.j)ut. !lae .writilr, _con· 
fuses the two species.--Co¥.~l~f>llli• . 1 , "" ., ,, ., • ·, • ·'· •· o .. ' · ,. , 

\f. 
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'" simitar<to tholie · t.nlilsbed 'bywtlfe··Yoncllltin' iiOft'! :llis ·eillehratklb, h~ 
ever; has been ·~eD, and··is. without record in modem met6Grie liter­
lltilre· The· crystals--of the ·siae, number, and completeness of which Haid· 
inpr· makes no ·mention--we obtained by him from a nodttle ol grapihte 
.WCh had dropped out of the AFA. meteoric irpn, and :chiefty from .a stttdj 
elf thf!ir form ~e · iofe~d. that. th~ were pseadl?morpboue after iron py~tes~ 
Even yet no •ron Pf"tes, crystalliRd or miiSIIIYe, has been fO\IJid an · a 
llleteorite, the ineteonc nlplaide of U.On ~~~~; not the bilmlpbide, but the 
protonlphide: ~her, · GustaV R011e, · after examinatioa of the crystals, 
espressed tile op1mou -that the ·replacement of the edges of · the_ cubes was 
~~ugrestive rather of ho~ymmetry tban oi · hemisymmetry, an interpretation 
which would eu:lude iron . pyrites as a possible antecedent mineral. · · 

The Yoandegin -gi'aphitic crystals- support the view entertained by ·Rosec 
The existence of the dodec:abedren face, of which there is goaiorlletrical proof; 
is of itself quite sufficient ·to .how that tbe crystalline fonn Is distinct frorll 
that of iron pyrites. · 
. The iron pyrites theclry being discanled, and tlle fact . being recogniftd 
tllat · liD mineral c:Oastitaent of liaeteoritn· has· :ret been foed whicn cty~tlllliltl$ 
in forms similar to those of the graphitic crystals, there D&i11ta~ ~•es '& 
lieeling of dou&t as ·to the· OOrt.dtJielll of the VIeW ··aeootding 'to whiCIW they are 
of pseudomorphi!: oriJin, and tbtis· a question as 'to whether they may not 
possiblr be a third allotropic condition of c:ry:staUized earbon presenth•g the 
gnera characters 9f graphi~. b11t a: crystalline forin freqlient in the diaMond. 

' . Bischof denies the 'POSSibility of expla.ininj the ~orpbism of terrestrial 
millerals by any -other pruc:ess than the slow action-of -ter, of which there 
is no evidence in meteerites ; and though it wo\ild be aasne to argue that 
Oaly: · in this way eoald meteoric pseudomorphs be produced, t11ere is sufficient 
diiliculty- in their explall&tion to ·demand strong e.-idaice before pseudomGrphism 
Of ·the: gnp hi tic crystals is gr~d, ~ore e~~pecially" whe11 we ba_ve rc;g~d 
to the fact that no qther' gnphitic pseudomorph has yet been establ~il 
either in meteoric or. in tef'lllllltrial miaenls, · • 

Enminatiou oi'the Yoanllegia :crjstala under-the microsoope show• that 
socne of. them are hollow, and appeu- to. be built tip -of 11tcce8sin· cubical 
shells : on seyeral of the crystals there are pbalar gr..nhs coveting a larte 
part of a cube-face, and occasionally the globule is broken, and j.s seen to be 
_qterely a thin, now empty,. sJlell, o~ which. ~he bQttom ~~~ the face. of the 
.cube. The crystals ·are eastly frangJble, and no cleavages _,were observed; 
.they appear to be quite ho~ogeno_~- i!l their material_. .. . . • ', . .•. _--_ :. 
. Although some of thest;t _characters suggest a. pseudO!DO"rphtc ortgtn. of 
'the crystalline form, it cia'nnot be said 'that they prove it. Both ' of the' r~­
c;ognized crystalline forms . of carbon, graphite and 4iamond bave rorig""~n 
'standing difficulties for the crystallographer. As . alrea.dy pointed · qut: the 
crystals . of graphite 'are rarely JllOre than mere tables, of which 'ther~ is' _a 
controversy as to tilt! crystalline SY.Stem ; those of· the diamond are often so 
different in thei~ geometrical_ c~racters. from tbe' ~ystals of every other·~n~ 
_substance, that 1t cann.ot ~ , !18tlsf~cto~ly. ?etefmln~ _ whether they are to be 
referred to a holosymmetnc or to a hem•symlrietnc type. ' 
. . Hollow and skeleton crystals art!: often the remft of a· hurried crystalli~ti6n 
a~ is so well seen in the ari!nciat crystl$ . of b.isinut.h and of common salt. 
The diamond, too, when in cubes,_ has fat¥ more uneven than those of the 
Voundegin crystals, a~d sliows 'usually the s~e replatement of its eaf!!s.)Y 
rounded faces of tetrak•shu:ahedra. . . · . . . 

It thus might be argued · with some' forcP. that th.e Youn.degin crystals 
'have been the result of a hurried cryst'lllization of <:arbon, and ,that, while 
!l'trh•ln~ to reach a dignity which ha:s been assigned to cubes of diamond, they 
bave been overtaken by misfortune and come out il) cubes of the less bono· ured 
'ntineraf, graphite. · The obtuse, almost ilat, square- pyramid seen on some 'oft he 
cube-faces, the hollow &lobular growths, the occasional parallelism ef the group• 
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~~~-of tl!t:~·.ar~·lliltint• ho'Pft'.erdtoa wut ia-.~~Mt.wlthu.ctheniiamttlld.· 
·· · -~cl-.er c~lie-.tiMl ,of all theohlei'Yed oba~-of ~ crystab·it 
'Pill b11 ""n that _Uie ltlRpianlltioo .ef -~ oooarreace of ~ -crystals in the 
iJitJerior of a mass of iroa b)" .i.eans of opieullo~ is untenable. Thnab 
~ easy frangibili~y, tlae ab110nce o£ evideace of cleavap, tlae ,hollowness, ..W 
Pie 9CCaSionally ctw~t-liko etrueture,- are ntere or less cbaDii:teristic of pseudeo 
lf!O!<phic c:rJIItlloia. they are not incompatible 'with. an. iadepfndent crystaUisaa.. t 
011 the ot)ler band while •ho s11perior hardaeSI . disliapishes .ilte erystals f .... 
those ·of native terrestEial graphite, the lepllr&t_.s. compleeeness, aud gea.eral 
exc:ellente of tile cryst&ls, the delicacy of various acioular ' projeeti1011e, ae4 
more ~spec:i.ally of tile obtuse, al1110st flat, -aaare pymmid teen on some of 
the cubetf.aces, are stdic:ieilt ·to -p~e tlu.t the crylltalli1111 foan aevu had. a 
previous t_,at. The ·delicacy of tb acicular prijectiens . is such that the 
lllfystals ..- have been . foriDed in tihA Ia ·cue -ei plieudGmorphMID, the 
eleJitflftts ·of· the original minecal oufht ~ be· in the vicinity. of the erystalli 
and there ought to be an excess either of the original mineral .or of the replaoilatl 
~h- JJWopbitic cat'llon : both att. he_,., COMpicuous by tlleir absence, 
M.d m. ~ l~- of the iron the·Wbole.Gi· the gnpbitic oubon is )X'ete&t 
... cultic c:qltab. . . . 

On ..aminatiea ei a-luge graphite aadule fi'OIII the Coeke County meteoric 
ia:on, aow i• the Btitish·MUUUJD, crystals of lflthitic carbon, cubo,octahedral 
ill fono, ue·tG -be seen ia 110111e of the creticee. 
. 'rberu. cail be absohately ao doubt tha' tile gaphitic crystals are tAe r-'t 
of cry~taUi.ntion of tile meteoric grapbille, -• that they .represent a third 
allotropic ·CODdition of orystalliced- carbon, the .-en-1 chacactars being tim• 
Gf paphite, aad the crystallioe system that of the diamond. . 

As this form of gnphitic carbon is unlmown UDoDg tettestrial mieerals, aai 
Ms · IIQ important a beariat on · the formation of meteoric $0Phitle, it may 
conv~nieatJt reoeive a speciaf ume ; I suggest tn t•m "diftonste," after Prof, 
R. B. ·Clifton~ w.a.a., who bu lOIIt( been iotel'llllted in the ph,Y3ical oharacters 
of minerals, and has done much to eDCDurage;their ltudy. · . 

· , A. full dNcription:of the meteoric iron n.eH··aocl of the .paphite C(Jstals 
'Will: appear· in tle fortacomiag ·lllllllbel' of -tb joJIIIW of the MinesalOgical 
-6ociety.-L. FLilTCHU.-N-'-. . . . 

M:arEOJ.IC GltAPBITI : A LINK BJ:'l'WittN. CHARCOAL, 'TEJ.iUtSTJ.IAL GRA.· 
·PHITE, ~AND THE DIAMOND.-We ~ve above a curious paper on ~raphite of 
meteoric origin. The writer of sc1entific gossip in the Melbourne 1-tder thus 
notioes ~hi~ ~11bstance which has come ~o our &lobe f~om t~e realms of 
.spa,ce :- . . . 

n is well-known that iraphite is a : fol'nl of carbon intermediate bet· 
we1=a .charcoal and the dhlmond, and a curious link between the three has 
~just '&een . discover~. Graphite bas heretofore been regarded as amorphous ; 
,but MI. · Fletcher, · while analysin&: some frattmellts Qf. a m~sa of meteoric 
·.iron 'whii:h fell iu Western Australia, made the discovery that ~e _graphite 
contained . in it was csystallised and of the same form a:. the . diamond. It 
is n~ known that any similar mineral exists anywhere -pn the face of the 
-rth, and .JDUCh curiosi,ty ·is felt U to how the charcoal'· Of -tJ:ifl meteorite 
~~ !=fYStallised. The .meteoric graphite is barder thaq the terrestrial 
artiCle; although there is veey little difference in· density, , color, and streak. 
The ··question has been asked whether meteori!l 2~aphite ~~ not be a new 
allotrqpic· £l,rm ~ carbon, apd no answer to the queahon bas yet been 
Jiven-there is merely a probability that t~ Glli.,Y be the case. It is a tempt· 
1ng speculation to imaahae that the meteoric graphite ill in a state of 
uansition, and that the cryatallisation in cubo shows that it is moro allied 
to tne diam,ond than to tQ uaual fonn of. &raphite. Lookin~ to the 10ftness 
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of tlle'·cryttalNa 00111parea -.rith ttl1t ~. ·it iii dilicrult. 1o ·wu..e •lfll 
U. lllleozy. Tile hardness is intermediate· betweea that .of gypsum .. ·arid· thirt 
oi ak:ite. Some of the ~tala sink in water and others flOat. The dil\love"Y 
is of considerable «rientiiic interest, but as yet of no commercial or indushiat 
...-e. AJl prnious researches favor the idea that tlse diamoads are of vege­
table origin, aDd tbat the transforDtion of 'tke •car!Min takes place in the soil 
~re.-the diamoau are found! This, however, is not 1111 explanation, as It 
merely iwdicaes· the dil"flCtion in whieh oae may be loobd for. Crystals, a1 
a rule, are not formed or modified from or by materials ia the solid st~ 
and it is reasonable to 511ppose that tbeie must be soine imermediate liqu:id 
or plastic ·fonn of carbon which bas not yet beeri found. The . existence: u 
organic remains imbedded in the diamond renders it ill)probable .. that heat 
Ma ·been an active agent in its production. It does -not follow, •· boweveto, 
tl.atdiaJXIOBds·may•not be eapa"le of formation-in many ,.ys. All that can be 
said· is ·dlat ·~ .dag .GUt of the earth ate not tllfe prodiJCtl .of Me.t. ·It ~n 
scaroedy•be saicl dtat tllere rs &f)y-'theory at all·of tile mode -of ~heir prod~. 

ri'HE CBYLON 1'8:/lRL FI$HDY OF ·tllll .• -'.P.be Peul·.Fisbery of 141111 was onoe.·ohile 11101t sU.essful, as the malt 
~S.,·oi-t bela fsr a p.at may yea..·buk. T·be net l!BIIIipe. (£.gg,868J:Iaan 
~t -Men ~d since 1814- This-was "'J' much· due to.unusJtAlly finlf w.ather, 
.od--tbe Yei'TII'ood,_-iaes Gftered for,elile oO)IStecs. Much ·is also due tcJ ,Capt. 
DoJJ!WI's -d Mr. T...-m's · admiraltie manaw-eJJt-IOf tlle lFDhny, and Wile 
~k llltme speeial aeiGaowledgment oUJ'Ilt to be mcd~ of.tbeir·vahaable seniioes, 
.(;apt • . ·Pbitfps; Master· Atteaclaot. ·and Superintendent· of · Fidteries at TuticoriJI, 
•*"-··&om the ·l•clian a.utbeirities, -one- pa>ceut of tile- renks.of:any'Peairl 
O,.tot Fishel'}' Jbe -may di~Mt. •Seemg tilat this· year tJ.e<eve.s bad a11 inc..--1 
&llewaac:e-aDGther caUR probably uf ·die sut:cess of· tile ·Fislsery-- t!Hak 
~. Deatlan .ought .&16 to llaft -~l ac:lmowlodgmeat, a.t no .eee in ·the 
C.l.-y. :would' gru.dfe a beuus of·: RlliOOO, ·which wGUid- be less than llati :of 
.tAd baitn allmmnn. 
· . We· repet to say ·bbat there is no prospect of a lilisb«v• .for ne:xt•l,ear. 
Tblll'e is no :a•pply of oysters teaciy, .ad the p10spects of dte futve W~tl ·be 
determined in March next when a ntgU&r inspection of ·the cout from · Cbilaw 110 
Kanoar ·will . be made. 

lb will be oblervo4 that consideru_le gaps-i•tervals ·with no fi.dleriee­
are experienced. Bat this was eq-lly the ase in the time of the . Outcl, 
·who from 1732 to -1746 bad no fishery-, ~ou.gain from 1\115&to 1*' Withtn 
the British en. of 68 years, no less thaa so ,..anJ ·are blanks .so -far ..as 

PeulFishery receipts are ICINICel'..t. -~But duriJitr·the· lllllll&ining 3CJ,••tbe net 
return in hard cash has aggrepted over· a million poanck sterling to the 
Colonial .revenue. The usual mode of dividinr ·tbe -epec:hs of Fiaheries.is·u 
follows:- · · ._ ., .-1 

ht Series 1798 to 11!09 yielde4 fil7,A81 
lod ,, 1814 .. 1890 . " £ ' 8t,909 . 
8rd " 1818 " 1887 " al17.li12 
&til. " lilii " 1863 ... £168;~ 
ith " 1874 ,. 1881 .£ll7,000. 

. £l,U7,tl&:l 
. The totllbellpenditum- .... st these reor:ipts equals £•4?t<JOO. ancl . a laqre pof· 
tioa. of this IUIIOUIIl was incure4 betW~eea 1864 and tl6g thmugh tha emp~ 
of a special Natullll.list, Mr. Hoklswortb, to report. ·oa tile then unaceollllt· 
able disappearance and failure of the oysters, but this -geatleman added -If 
oae fact of importance to our -knowledge, namely that oat ~rl oyster 
(M,-..,.;- 1IIIJ1fltJ1tili(h•) ditfers fMm that of tke Ptlrsiu Glllf (the .~ 
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,._,..)/'and he made no 'pnetical sq-geition ci rmy· value. Pnvioas to· 
his advent Master-Attendant Steuart and IJr. Kelaart bad paid a good deal 
of attention to this subject, the latter first reporting that the peral oyster 
was capable of detaching its byssus and moving from, place to place. In' oui 
own time Master-AUendant Donnan as Inspector of the Pearl Banks has, 
throug-h careful observatiOn, acquired a practical experieace su~assed by no 
living authority on the subject of Pearl Oysters and· Peillrl F1sheries. · For 
some years it was supposed, and Mr. Holdsworth supported the· idea,: that 
the action of clirreats carrying muddy ·deposits over the banks of youn~ 
oysters, a.ccouatecl for the lapse of fisheries, but Captain Donnan has disproved 
this -opinion. He says :-"In- my experience I have never found the slightest 
trace of mutl beiag carried over the banks. The bed of the banks remains 
wtdisturbed as evidenced by the fact of a tank, which was sunk on th-e 
banks with sbme young oysters in it to test their growth in I867, havin·g 
retnained untlisturbed to this day. The tauk emJ,eddetl itself. about a foot in the 
sand, · and .1' have had it examined every year since, and · it remams the 
same, no nutber accumulation or washing of sand round it." But all the 
experience gained, and all we" bave teamed abcilit the terribly d(structive 
action of skates and other enemies, has failed to shew us any means of 
turning •a' fitful and uncertain into ·a· ·regular and cdntinuoos' source of 
reYenue. Capt. Donnan has, however, acquired much practical ltnowledre as 
.to the porper age .at which the c:JYBtet"B should .be fished; he has reduced 
. t~e -iospecti011 of the banks to a· system ; and he shows in the case of the 
Ceylon .oyster baRks the danger of waiting too long. equally with that of 
fishing too early j the proper age bei'ng generally betw.een the fourth . arid 
ai::rth year, but the ;oysters are liable ocx:asionally. to get detached and to 
disappear altogether after five years. The :fishing of any one particutar bank 
~ust, ho-v~, be guided b;r circumstances, an~ the resnlts of careful inspec• 
tiOiis lleld twice a year: tb1s was well shewn 111 the case of our last·-two 
Risheries. n.e oottum of pearls in the sample taken in November -1879, 
proved .that the oysters were too .young for fishing in the sprint of· I88o, but 

\ then there were such an enormous number of oysters on the bed-more than 
could possibiy be fished in one year-that it was decided to fish a -- portion 
of the bank during that season rather than run the risk of losing thettl n 
kept another year. The oysters .fished in_ 188o were 44- years ·old, and :t6 
millions. of them only yielded one·third the amount that the ·remaimler, 18i 
millions. kept for fishing in 1881 and cdnsequently 51 years at the time of 
fishing, gave. This, however, cannot alway:. be. taken as· a eritarion,_ for the 
ojst•ts fish~d in 1874. 1:877, and I879o were only 4 years old; aJJd py~ bettlfr 
.results than tho oysters .fished i~:~ r88o, which .were sil[ niontbs dldiir;f · i 

Considerin~ the- half-mil1i11n ot . pounds sterling netted_.-, ~ring -the ·Hrst 
-1i4 years -of Brttiah occupation, it was· no won~r though Ceyl011 · shoutd1. bre 
.reprded as ·an Eldocado wo~hy of :being kept 1n excb'ange- for Java by the 
En~li5h authorities at the peace of ISIS; but alas!- possibly throttgh' 'Om· 
fishmg aad careless management in thoae early: d&y..,..all the fisheries '!lince 
18og put· topt'ber make up no more than an ·equivalent sum to t'hat obtained 
by our first two Governors-the Hon. Frederidk Ndrth, afterwards Earl of 
Guildfol'i; and C"..eneral Sir Thomas M ~itland, ·the "King Tom" of Malta and 
Ionian lilanda 'celebrity. Governor Sir Robert -Brownrigg, the conqueror of 
the Kalldyen Kingdom, received one windfall of £10o,ooo in 18I4; and then 
there wis a blank until, in the four closing years of Sir Edward Barnes' pro­
iollged and brilliant administration, CI:zo,ooo was received. ·This .good forturle, 
ICI!IIItinued throughout the time of Sir Rohert Wilmot-Horton-one year, · rS,oJ, 
aJ.Me · being blank-and the Pearl Fishery gave this GOYei'nor ·ahc1getlit'r 

· · . • Capt! Doonan· .bas, however, seen some Persian Gulf oyster shells, IM! . 
.._. wlric:b aad -tile Gulf of Manoar oysters·w could -sea··no dif'Mencae.'· ·.• , 
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'UloOfiO.of J:eV,DUII· Then c:ame.al(!Dg blaDk ofeig~ years.~l ijta.&41v~t. 
of.t!Mt.gl'e;lt s~r .of Sir Edward Barnes. and on~ .notalll~ aid to Sir 
l;lency Ward's upenditure in the Colony was undO\l~edly found in the 
;614G.QOO derived , by him from Pearl Fisheries. But " bluff Sir Harry"­
~ Gowrnor distinguished Jar ezuJ/etu• by the •· drab hat"-knew how . to 
illllest. moaey to advantage, aad he nearly doubled hi<> revenue by liberal, 
jJI(iicious elf.PC!lditure. A ch=ge for the worse came with Sir Charles Mac- . 
<.;!lrthy, whose .one windfall of £51,QOO in 1863 simply went to swell .Mr. 
Cardwell's appropriation of local revenue for so-called past-due Military con· 
tributio11s. It is noteworthy that the yield in 1863 was the largest in any. 
~~Je Ytt!U since 181-4, until the splendid return of £59,868 came from the pre­
sent year's fishery. Sit Hercules Robinson did not receive a rupee from 
the. Pearl Fishery, and Sir Wm. Gr~gory only £IO,I-4Q in 1874, and about 
;{.1g.poo during the year he left, which fell properly to his successor. Sir 
James Longden has therefore to be debited with the proceeds of four Pearl 
Fisheries-aggregating.£ 1o8,ooo, against £Jo,ooo of expenditure. 

The expenditure has of recent years averaged £S,ooo per annum when 
there is a Fishery, and less than £s,ooo without Fishery expenses. The 
Ceylon Pearl Fishery Establishment consists of 1 Superintendent (the Govem­
mellt Agent for the Northern Province) ; 1 Inspector with an allowance 
of R1,ooo (the Master Attandant, Colombo) ; 4 Coxswains of inspection 
bpats, 16 Divers,. and 16 Munducks (Divers' attendants); and 1 Steam 
Launch and her crew. During Inspections and Fisheries, a native craft is 
chartered for the e.stablishment to live in. The Inspector conducts inipec­
tions and determines when a bed should be fished, and directl; the fishery 
of the same. The Superintendent conducts the operations of the Fishery 
on shore, sells the oysters, &c., but has nothing to do afloat. The divers 
employed during the Fishery supply their own boats, and these are 
arranged in squadrons, payment being made by a certain proportion of the 
oysters fished. The Ceylon (Arfppu) Fishery usually takes place in the months 
of Match and April, when the sea is calm and the currents least perco.ptible. 
The .boats assembled are numbered and divided into two squadrons, the Red 
and the . . White, each, consisting fenerally of 6o or 70 boats. The squad,rons 
fish alternately. Each boat has tts Tindal and Today or water bailers and a 
guard, ·five diving stones, and two divers and twb munducks to each stone. 
The squadron starts, usually, between 1 l and 12 p.m., so as to reach the fishing 
ground by sunrise; the banlts are about 12 to 16 miles from the shore, On 
their return from the banks, as the boats reach the beach, they let go their 
anchors opposite the Government "Kottu." When the oyster!. are landed 
they were divided into four heaps. In two hours the whole of the 75 boats. are 
unloaded,. the div<rs' share remCived and thnt-fourlli.s belonging. to Government 
left in the Kottu, piled into heaps and numbered corresponding to the number 
o£ the boa~ from which th.,y ,vere taken ; the doors are locked, guards 
stationed, and everything is in readiness for the Kachcheri sale. 

It. wlll . be ob~erved that the prices paid for the oysters differs 
greatly in different years. Thus, .less then three millions of oysters in 
1860 yielded th.ree times the l!-mount that 26 millions did during 188o! 
The average .price realized (412 17s per. l,ooo) in 186o was however q~te 
uuprecedimted. Of course a good deal depends of the age aud character 
of the P,eads,. but sometimes, as in 1879. and . a~ain during last year, 
the native .traders who assemble at Arippu from d1ffereut parts of lndia 
aad CeylCin combine to ~ry and keep down the price and so.n;tetime,s with 
partial SJlCceiS. 1he Ceylon Government derives a small amount-a few · 
thousaQd• of rupees-annually from a fishery in the Tambalagam lake n~r 
Trioc.omajee, ·but t)le oysters ~ this case (the Placuna pliuenlll. of .naturali&tf!. 
the· silDj~ as that. said- ;a·· he f~un.d in the Persia~~; Gulf and .China Seas) is 
not the true .P.~). C?Yste.r. (~i~av~ 1IUJI'K•fitiftrt1) of the ~ppu pe~! .. lhl~ · 
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Theo ~ baiJb-clon· tb the shore' of· lu!tia and Thticorin have- yieldt!d ~ry 
ill!ricnlficant returngto the Indian· Government,- and· a prolonged·experirorent in 
coMemor certain b1t11ks and in the culture of the oyster by Capt. Phipps, 
hu not· been attended 'lfith succe!IS. The pearl 01ster fisberies_-in the Persian 
Oalf have· long been in repute : the annual yield was lately ~~aid to be 
£300,000 (query :JOO,'OOO rupees) in value. More recently-during' the lru~t 
dozen yea~ e1r so--pari fisheries ha-re been de'l'eloped on the nOith-west and 
ndrthern coasts of the Australian continent, and "pearling-," as it is called, 
now gives employment to considerable· fleet of boats owned by c¢on~ts who 

·employ M!llays or Australian aborigines as divers .• Very fine pearls of ~h 
a pale-wh1te and• straw colour hirve been obtatned off Western Aastm.ha, 
s&me of the fineSt peaTls being extracted from the very larp shelts of oysters 
found' in that. quarter.• And nowthatbotb the· West Aastralian and Queens­
land authorities have become· Interested in these Fisheries, 11re should most 
strO!Igly advise them to get :mch practical , reports on the·best· mode---of con· 
serving the anilable banks and arranging for systematic Fisheries as the Cey· 
!on Inspector of Pearl Fisheries, Captain Donnan, for instance, could se well 
furnish. They ought to take· warning by our Ceylon experience•of the danger 
of careless and penistent over-fishing. But the principal- trade off the Aus· 
trallan· Coast is ia exporting tlie shells to Europe, to be worked up· for'' mother­
o1"pearl" purposes. During- the present "pea.rl!ng" season, it is repMted 
that two or three boats have S'eCured as much as 30 tons of shells· each. 
Shells from the Ceylon Fishery have also of recent years been consigned to 
Europe, the demand being very much for Continental gaols, where the pri­
soners are employed manufacturing buttons, &c., out· of the nacre, but the 
trade has not proved profitable, and is now given up. The latest London 
Market Report (May 26th 1881j on sales of PeaT! Shells is as follows:-" At 

• The &imtijfc American has the following,:-" CoNCH PEAltLs.-Most of 
o•~ readers have doubtless frequently seen and admired the delicately tinted 
piak&C*I shell,. which are extensively ulted for bordering- gard~n-walks and 
other ornamental purposes; but few probably are aware that in the conch 
which inhabits this shell is oceasionaUy found a very lovely gem, known to 
lapidaries as the conch pearl.. When perfect, the pearl is either ro_und or eg'&'' 
shaped and somewhat larger than a pea, of beautiful rose· colour; and wat~ ; 
that· is, pres~nting, '!hen held to the light, the: sheeny, wavy· appearance 
of watered Silk. It 1s, however, a very rare· Clreumstanne to ftnd a pearl 
which possesges all the requirements that cC11111titute a perfect gem, and when 
such does happen it proves an exceedingly valuable prize to itS' fortnn'ate 
finder; Pink is the most common and only desirable colour, althqu(h white; 
yellow; and brown ·pearls are occasionally found'. Even among the pink ones 
there is usually some defect which mars their beauty and materla!lyinjutes 
them; some are very irregillar in shape attd covered apparently with knobs 
or protuberances; others are too small, while many tack the watering, which 
gives them their pat nlue and chief beauty. The conch abounds · in ·the · 
waters of the Bahamas, and thousands of them are a'tmual\y obtained 
and destroyed for their shells, which form quite an article of commerce, but 
in aot one conch in a thousand is a pearl found. When this Is taken into 
acceunt, and the other fact, that- not more thllCl one In twenty of pearls found 
tur11s out to be ·perfect, it will lft once be seen that ·a- roo-d coneh pearl· will 
always be a tate anl:l costly gem. In fact, their valu-e within the hi.st few 
years has atmost doubled, and the demand for them is steadily increa<ing. 
Most of the conch J?f!arls found in the Bahamas are ezported to London, 
where they are readlly sold."-During a visit we paid to Perth, Western 
Aastralia, in 1875. we saw very large pearls cleverly cut out of the Inside 
of slrells {speeimens· of 1tbi'Ch we haTe placed in the' Ceylon Museum), but 
tllet w.re 110t <eqilld l:n quality to the' Ceyioll" pellirls.-coMPILIUlfl, 
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the sales held on the roth iast: a fair general supply was effered, and with 
a steady demand a good portion was sold at nearly former price. generally, 
but small shells were again rather cheaper. llombay.-of 135 packages offered, 
8o sold at about last sales' rates: medium to bold £5 to £s 2S 6d; 2 cases 
fine color £5 17s 6d; small medium clean £s 5s to £5 tos; chicken fin~ color 
clean £S ss to £5 us 6d; oyster and thin part broken 8os to 95s; bhstered 
pickings 35s to .¢s per cwt. Zanzibar.-35 packages sold at previous prices : 
good medium to bold 57s 6d t'l 625 6d ; small medium 47s 6d · oyster and 
thin 30s to JSS• Egyptian.-Of 2.30 packages offered, 157 sold, ~ld at about 
last sales' notes, and '>mall sizes rather cheaper: medium to bold 95~ to 1025 
6d ; dull yellowish 87s 6d ; small medium clean £5 2S 6d to £5 7s 64; chicken 
£s ss to £s 7s 6d; chicken and sman medium dull color 92s 6d to 97s 6d; 
oyster gos to IOOS; broken pieces 45s to 75s; dead and blistered pickings 
19s to :JOs per cwt. Mussel, again in large supply and good demand, of 1,500 
packaees offered, 866 sold at about previous rates : good to find. bold 35s 
to 7ls ; fair sorts medium to bold 42s to 5716d; do. small to medium 305 
to 35s; do. small and thin 21s to 295 6d per cwt. Next sales Sth July"-As 

· much as £28,268 worth of " precious stones and pearls'' were exported from 
Ceylon during 1878, about £6,ooo worth in 1879, and £4,500 in t88o. 

TilE FISHER\' OF 1881. 
In ·view of the increase this year from one-fourth to one-third as the 

share of boatmen and divers of the oysters fi~bed, the receipts of the latter 
must have been •ery satisfactory, equal in aggregate value to at least one-. 
half of the Government revenue. Capt. Donnan agrees with us that the 
divers, boat-owners, &c., got quite RJOO,OOO (£Jo,ooo) out of the last fishery 
in something like the following proportions:-

200 boat-owners at R250 each ... · ... R50,000 
600 boatmen ., 30 , 18,000 

1,000 divers 160 , 160,000 
1,000 munducks , 72 , 72,000 

RSOO,OOO 
These returns for 50 days' work must have been considered very satis· 

factory by those concerned. The oysters fished in 1881 were valued in Nov. 
1879 at R6'4J per thousand, and in Nov. 1880 at R2I'37 per thousand; nearly 
3t fold increase in the 12 months. This, together with much greater com~· 
tition at the recent fishery accounts for the prices realized as compared w1th 
the fishery of 188o. · 

· It is quite true that the oysters of 1874, 1877, and 1S79 were younger 
than those of 188o, and yet fetched better prices. The oysters of last year 
and this year's fishery have been a puzzle to Capt. Oonnan from tii'St to laat, 
and he is now led to believe that there are two kinds of oysters that breed 
on our beds, one coming to maturity sooner than the other, and this may 
probably account for some of the mistakes made in judging of the age of 
oysters in former years. 

FULL REPORT ON THi: PEARL FISHERY OF 1887. 
,(Ry the" Ctylan Observer" Special ltepresmlalivt, Mr. A. ·M •. Fup.ron, C.M.G.) 

SilavattUJai, Jrd April 1887; 
We started in the "Serendib" from Colombo about S on Friday afternoon, 

and while we we~e waiting, some children on board had the opportunity of 
seeing the diviug. performan_ces and bodyt.eatings of four demon-like very black 
boys who came to the steamer's tide on a catamaran. Two of the boys were 
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so &on, under water before ooe of them triumphantly brought up a 12t cent 
~. that I should like to know the depth they go down to and what the 
djfl'ereace of temperature between the surface and lower waters may be. For, 
the pearl fishery divers find it to be so cold at six to eight fathoms (J6 to 
48 feet)-the depth at which the oysten are generally found to exist in greatest 
abu.udanc:e and 6calthiness,-that they (the divers are glad to warm. tbe111selves 
in the sun for a while after coming up from the perfol'lll&llc:e of ther task. 
lD my telegrams I have mentioned the cases of two divers whom Mr. Twynam 
saw die froDI remainiJig too long under water, and I have suggested, as the 
c:ause the non ~aeration of the blood, or what has late! y beep noticed as a 
q.use of drowning, the sudden collapse or paralysis of certain muscles and 
ntrves. The so-called "Arab diver" who was timed by us. to 83 secqn(ls, 
d,itrered from others in putting a compressor on his n~ and_ he was noticed 
tQ open his mouth widely and ~nhale air in large vollUJle before going down 
with his stone and basket. He brought up. or rath~ he collected in the rilll!Wid 
n.et bag which he had round his neck until he filled it, and which, like the 
~one, was, hauled up separately, 42 oysters, which was considered a very ·good 
liaul. All the divers when they come up seem glad to inhale a good gu~p of 
air, but they do not or only very rarely and temporarily show signs of distreii •. 
Of the two fatal cases noticed by Mr. Twynam, one was a novice who, no doubt, 
miscalculated what he could bear, from want of experience. The other was a 
practiced diver, but he may have bad organic disease. Captain Donnan states 
tba_t he has never known the divers take anything to help them except snuff! 
Mr. Twynam once induced a diver to go to the bottom in 15 fathoms (twice 
the average depth on the pearl banks) but be was so alarmed at the prolonged 
period from the man's diving to his re-appearance, that he has not and never 
will repeat the experiment. The great difficulty in artificially propagating the 
pearl-bearing mussels and the reason why all expetiments here aad in Southern 
India have f!liled, is the depth, 6 to 8 fathoms ·at which alone this species of 
shell-fish seems to flourish. At that depth 

Life in a thousand beautiful forms, 
Is sporting amidst those bowers of stone, 

And is safe when the wrathful spirit of storms 
Has made the tip of the waves his own. 

The beauty of some, such as corals and star-lish,es and the singularity of other 
"by-products" of the pearl fishery, which are generally cast back into the 
sea, are striking. lbere was a strange creatur,e, lialf earth-worm, half centipede, 
which went to pieces while we were examining it. But the amazing thing is 
the vast amount of corals, sponges and other zoophytal and fungoid growths. 
which cover the pearl shells of Jl years old. I wish I was naturalist enough 
to identify the ~triking red·coloured masses of vegetable matter which cover the 
shells and give one the iqea of a laterite bottom, where there is only sand and 
contl.• Tile more roclc and the more coral the better and there is sometimes 
much competition not only for oysters from certain banks, but for shells from 
certlin rocky portions of banks. The formidable, bammer·teetbed skates have 
been at their desUucrivc: work on the banks and so have "the old woman fishes. ' 1 

Why so called, no one seems to know, the marked peculiarity of the fish being 
long fins or tentacles, which can be bent half or full cock like the trigger of 
a gun ! If only a bit of the shell of an oyster is broken by enemy or accident, 
an army of: . small von~:ious 'Wbe.lks speedily invades the interior and eats up 
the animal which, Capt. Donnan believes, only uses e~ snppl,ies of nacre.to, 
eommence and build up pearls, film upon film, so as to give them their exquisite 
irideteence. Min~e fragments of foreign bodies are sometimes fouod as nuclei, 
but often no sign of a nucleus can be discovered. Capt. Dollll&ll onc:e fouad a 
small pebble wni<lh had 'slipped into a fish eDUlelled with uac:~~e. Surely· t!Us 
is su~estive, although it is quite a different $pcc;liiS of: shell-~ the Chwese 
utilize to give a nacre covering to idol$ ~od omameDts. 

* 'l'be red disappears in dec:ompcmtion. 
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Tllcre are two clivm·to each stope, who are altei'Dat~, up and down. We 
saw on board the guardahip (one of the immigration ve a. fine 250 ton ship 
with three tall masts) a stone made of our common gneiss rock, and a spec1· 
1111en of some substitutes made of concrete at the breakwater. The weight seemed 
to be from JO to 40 lb. The weight of the stone helps to carry the diver 
rapidly down, and as 1 have said, he has the net bag for the shells slung 
round his neck. On touching gromd the diver detaches hi111self from the stone 
whieh the force of hauling coolies on each fishing boat proceed at once to 
puU up. Others haul up the basket when the diver casts it o!I and gives the 
signal of a jerk to the rope. The diver himself has only to give play to his 
buoyancy to rise, but he is careful to avoid contact with the boat and will 
Often dash oii horizontally outwards in coming to the surface, which he does 
almOst simultaneously with the bag of oysters he has gathered. While he holds 
on by the side c:A the boat, the contents of his net bag are emptied into large 
ola baskets, foreign substances being thrown back into the sea, the net beinR 
soon again ready for use. In each boat we found a belted native "counter ' 
wbo responded to the question" etena chippee!" but I noticed that Mr. Twynam 
always added a percentage to the . number given. It seems as if the exact 
truth could not be stated : indeed, I fancy that a -good deal of" fairly correct 
estimation goes for l!ollnting in the division of the spoil finally. The people, 
however, divide ·the oysters into fairly eqnal heaps because they knew not which 
heap may be allotted as the boat's share. The boat now gets a thitd instead 
of !he ancient fourth, which latterly was found not to be a sufficient induce­
ment, and Mr. Twynarn's calculation is. that each man of some 2,300 employed 
in the boats· yesterday, made about R3 'Wages. 

Tbe boatmen and divers' shares of oysters can at once, on iii vision, be sold, 
so that the people employed have whatever advantage may accrue from being 
first in the market. At the Government auction last evening it was amusing 
to hear onP man allege that he did not purchase as Saturday was an unluc).y, 
day ! Another said people would blame him if he bid; a man in the back· 
ground said .he did not want pec?Ple to know what he was bidding; while a 
bidder up to R::115 said emphattcally, "I '11 not bid higher." Some were at work 
all night carrying away their lots of oysters, but a wa1k I took early this 
morning over shells and fragments of -shells everywhere, shewed that the work 
uf washing except in the case of a fe\" small retail putcbases, had not yet 
commenced. The demand here for ola mats and baskets and fot cadjans and 
palmyrah leaves is very large, hundreds of temporary abodes going ·up in all 
directions. Some of the Iwuses are just large enough .to creep into. Th«: 
"Serendib" did not bring police from COlombo, as ·Mr. Twynam W11s able t"o" 
get a force from Ja!Ina. But I inust hark back to tlie "Serendib," which ~ 
found a very complete, well·otdered, and clean vessel, up to 7 knots. The 
view of the breakwater, town, and shores as we went northwards was very 
striking; so were the flashes . of the lighthouse, and the incessant blazing of 
lightning which succeeded, and which the C~ptain referred to the Madubima 
mountains. There are distant rumblings of thunder here now, but no one seems 
to drea.cl rain or to hope for it. Climate and soil are against vegetation here; ' 
but the bay, bounded on one side by Kudiraill\lllai (well-known to the Greek · 
and Roman voyagers as HiJiwro.r), is very spacious and pretty. But there are 
a goo!\ many rock$ scattered about. You may imagine our excitement when on 
the morning of ·yesterday early we 3&W the fteet of graceful-sailed boats sweep• 
ing along tbe horizon and making for the banks. They reminded me somewhat 
of the sardine fishinl 'feilels I saw in the Mediterranean. 

Silavatturai, 5th April 1887. 
You will m:ollect the dry . beds of rivers scoring the mountain si~es in 

Sicily. Similar dry river beds are quite common in Australia. and a man on 
a good horse can there gallop abreast of a perfect wall of water, the result of 
llooda in the mountaiu 10urc:a of the stream, until the thirsty Ianda han 
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abso~bed the water lon& before the sea is reac:bed. HI# in the north of Ceylon 
quite a number of river& besides the Kalaar, or rather Kalaru, down which 
Robert Knox and his companion escaped from the power of the Kandyan tyrant, 
present similar conditions of roaring down in flood at one season of the year 
and beiog dry or only dotted with waterholes at another, the dry season. POQr 
Sandy Brown had experience of these riven in floods when, with a Frenchman 
named Grandidier, he visited the pearl banks and recounted bis adventures in 
the Observer. Mr. Twynam. who 1 suppose has walked not only over the. 
highways and byeways of. his large Province, but also through the recesse&of 
every jungle which conceals an irrigation work, once followed in Knox's footsteps 
down the bed of the Kalaru. He so frequently sunk some distance in quick­
sands, that he does not recommend pedestrianism over ary river-beds to ordinary 
human beings susceptible to heat and fatigue, which his own iron constitution 
set at defiance. The joke about the Government Agent of the Northern Province 
is that if any penon wishes to secure" master's favour," he will give him the 
~hance of ten to thirty miles of a hot walk over loose saad and through dense 
JUnt:le, by reporting the position of one of those almost innumerable bunds 
of urigation tanks, which the Sinhalese in the palmy days of their rule in 
Anuradhap,ura, scattered over the north and east of Ceylon, and which tl¥: 
"Damilo ' invaders took a demoniac pleasure in scattering into ruin, salubrity 
and population disappearint: as the result of broken bunds and water run to 
waste. Certainly sioce thts pearl fishery commenced, no person present has 
worked harder, in longer spells, or with less regard to the comforts of regular 
meals or the necessity of sufficient sleep than Mr. Twynam. The Government 
Agent in his capacitr of SuperinteAdent of the Pearl Fishery, has to initiate, 
watch over antl gutde all the proceedings, li&tening patiently to complaints 
(some of them childish}, and rendering help to those whocannot at once hire 
coolies or obtain long jungle sticks for their priv.ate "kotoos." In these private 
"kotoos " alone, situated at a good di&tance from the inhabited portion of the 
town, are the pearl shells allowed to putrefy and be washed. The Government 
enclosure is simply used for the reception of the oystea from the boats, the 
eountina: of them. which I now find, is most carefully done and the division 
of the GoYernment and boats' shares. As soon as the latter are defined, and 
that is withio a very short periQd of the arrival of the boats, the shells .are 
i!lstantly carried away and retailed to the crowds who are waiting to buy in 
larger or ~malle:r lola. Even l!P to this morning, the fifth of the fishery, the 
ooly openmgs. washings, and searches for peads have been by purchasers of 
thc;e small lots. The large purchasers are gradually ripening for the harvest, 
the blue bottle ft.ies instinJ:tively rqorting to what they recognize as fitting food 
fqr their young, and soon there will be such a scene of life-in-death, as beggats 
a0 power of description. The hideous odour,· which has left a coppery taste· 
oQ my palate makes me glad that no official duties bind me to rematn beyond 
tomorrow morning, but that I am at liberty at length &o reali.ae a dream of 
,my life h1 having a look at the Giant's Tank, the llock. Temple of Dantbulla,· 
and the great " Buried Cities" of Ceylon. I would bestow pity on those who 
rem~in, but for the fact that I suspect they would rese!lt a~~y misplaced sympathy. 
The gentle and delicate lady who adams henelf Wltb. a necklace of those sea­
barn gems, which are, of all others, most emblematic of all that is chaste and 
pure, would he shocked and horrified beyQnd m~re. weze she to see and 
especially smell the mass of decomposing aud moving putre&:ation, out of which 
the lustrous pearls in her necklace .. w~ evolved. Bat the officials and all 
connected with the fishery seem to have adopted Vcspasian's . principle,. that the 
money realized does not smell. I have it on Mr. Twynam's authority that it 
is no uncommon circ:umstece for the people interested in lots of putrefying 
oystea, to skej tot~~JvrliiO/y owr tlu reeh"f tNUI. The truth seems to be that 
the smell of tbe decomposiog oystew·ftah, however horrible to ordinary olfactories 
is not really prejudicial to health, and .that all concerned are aware of this 
and wheJJ, to use the .SC<Uh· phrue, they "feel the smell, '1 they turn their 
DOiieS to windward and say " Who 's afraid t " 
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. h staJNs on te<iord Ui the an~s: of the Pearl Fisheries oi Ceylon· that 
one European official not only did not object to the powerful smell, but 
welcomed it as an appeilier I It is now, I believe, established that the 
Cligia of much of the fever called" malarious" is due not to the decomposition of 
a.aiiDal matter bot to tlae decay of very minute vegetable fonns. I suspect that the 
diantlma, dysentery, and cholera at former 6sht:ries have been due not to the 
patridity of oyater.ftesh, but to the neglect of the first laws of sanitation, 
which the mass of the natives will violate, if permilted. What abominationsi 
they are capable of, I saw this morning in a walk. to the jungle beyond what 
I may call Mr. Twynam's municipal limits. In olden days the people drank 
polluted water, which is undoubtedly the great pre-disposing cause of cholera. 
Now the utmost cleanliness is enforced, all extraneous matter is being constantly 
swept into heaps for burning or burying, and there is a series of wells along 
the beach yielding excellent water, while others are still being dug. It is a 
pleasant sight to see crowds of the people UOIIIId the walls of the wells, pulling 
up water and washing their persons and their clothes. The shower on the Jrd 
did oot last long enough to do much towards the filling of Mutuswamy's tank, 
and all the water which lies on its mad bottom would be bot a poor . resource 
if Mr. Twynam's wells were absent. Before the wells were made, there were· 
two tanks, one for drinking and cooking water and the other for ablutions. 
A large proportion of the natives finil;b off their bathing by an . anointing of· 
their heads and sometimes their bcY.lies with oil. The effect on the waters of. 
the bathing tank was such that a French Roman Catholic priest, who on one 
occasion visited the Fishery, said to Mr. Twynam: "I do admire y9ur two 
tanks, one for bathing and one for drinking, bot de vater of de bathin~ tank 
be all oil! be all oil ! " It is au absolute fact that the results of the depilatory' 
process to which natives periodically submit their heads has to be specially 
dealt with in the course of the scavenging operations which are constantly going 
on. The coolies, who are ever at work seeing that no dirt remains in the 
wNng place, wage such an incessant warfare· against every plant ·that rises any 
distance above the ground, that to get any idea of the flora af this place I 
have had to go quite a distance beyond the smooth sward into which · all the 
open spaces are being converted. The ravines cut by monsoon rains have been 
largely filled up and levelled, and the process is still gr,ing on. The heaps of 
shells from past fisheries are being utilized for this purpose, as no profit could 
be obtained from removing them to a distance for burning into lime or ell· · 
porting them to Europe as a material for "mother-o'-pearl.'' The iridescence 
of the Ceylon pearl-yielding oyster i~ very beautiful, but the smallness of the 
shell detracts from its commercial value. 

As fisheries took place at Kondatchi Bay and Arippu, there are heaps of· 
oyster-shells at both those places, but those here at Silavatturai (which is now 
found to be the most central and convenient centre for fisheries) have been S<l 
e:rteDSively buried, that the visitor is at first scarcely aware that the nice sward 
he walks over is but the surface-covering of millions of millions of pearly-surfaced .. 
shells. In digging foundations for buildings or cutting lines for the enclosures · 
in which the oysters are placed to putrefy and be examined, the nature at the· 
subsoils is at once shown. Indeed, the surface over large areas glistens· with 
fragments of shells. I may add that the shells, when bleached by exposure to 
sun and rain, assume the beautifully white, lustrous colour which is always 
associated with the "oriental pearl," as contradistinguished from the somewhat 
pinky hued gems of the Red Sea and Persian Gulf. The lustre of the freshly· 
opened shells, on the other hand, as I see them in my walks is of ·a rich 
bluish purple. I must correct a mistake I made in supposing that on the 3i 
year old shells now being fished, there were large growths of coral and sponge • . 
I was misled by some beautiful specimens of combined shell and coral, which 
tum out to have been fished from the Cheval-par and were quite mature (seven 
years old) when taken up. Nof only are the oysters now being fished - too 
young to have any appreciable growth of coral on them, but it is one of the , 
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-augalar circnastaaca CObnected with the pearl bub aad the oyaws, which 
are kaown as facts, but cannot be yet satisfactorily explained, that while oysters 
fi'CIIIl the comparatiYely small Modaragam·par have seldom any appreciable 
growths of coral or sponge on them, those from the much IDOre extended Cheval·p&r 
are largely coated with those foreign growths. It is surely a carious circumstance 
that while the pearl mussel cannot really flourish except when anchored by 
ils byssua to a f~ent of coral, the shell so situated should be made the 
llue for very considerable coverings and erections of coral. Some shells are 
10 built up with coral as to have only a very small orifice left through whi«h 
to receive food, while yesterday I saw one entirely built into a mass of coral. 
Tbe masses of soft red mattet' on the shells now being fisl..ed I have ascertained 
to be' alp. They abound and are vari-coloured, but a very beautiful pink­
coloured species seems to pred011ainate. It fades after a time of course, a~ the 
heaps of o1sters in the " kotoos " look very much like large potatoes or yaJns 
covered With black ·earth. In pasiag tbose heaps it gives one "a tum" to 
notice the movements of the unhappy binlves, which are literally " fishes out 
or water.'' A namber of oysters with mouths agape, will suddenly bring the 
separated valves together and slide dowa, as if coaacioua · (wllich undoubtedly 
they somehow ue) of a presence with which they associate clanger. I was 
DOt surprised to find that Mr. Twynam's observations in tlri& direction had some· 
times give11 him wacomfortable feelings with reference to the possible amount 
of pain felt by these creatures however low in the scale of being they are. 
Bat the pearl oysters are not swallowed alive as are their edible congeners : 
indeed the bein« 2QOd to eat in any shape is not amongst the merits Of the 
peul muuel. And as to pain, people ·now-a-days trust more to what science 
baa diii:O•ered than wllat Shakspeare imagined when he wrote :-

The poor beetle that we tread upon 
In mortal sufferance feels a pang as great 
As when a giant !lies. 

Not so, for the lower vitality is, the less feeling exists, and we have before 
quoted the case of the dragon-fly which ate a considerable portion of its own 

• body when its tail was turned to its mouth, without apparently being aware of 
what was happening. In any case the sufferings of the pearl oyster are not 
greatly extended. Most ue dead on the second day after being tak,en out of 
the, water, I should say, and during this period I ought in fairness to state 
that the odour of the oyster heaps, breathes pleasantly of the sea and of healthy 
iodine. Although the word " kotoo " is retained, the enclO&ures now in use are · 
simply pallisades. The fences would remind one. of an elephant kraal, bu~ 
for the slipter saplings used and the abience of suprrts .iiloping Ol.lt~fards. 
TJae Govem~t " k.otoo" is a large oblo~ square o doubled paliisades, .a 
apace for police guard-houses and the movements of the men being between . 
tlle two rows. The orsters when lodged in the interior ~ carefully locked 
up aad watched as their value justifies. As iOO!l as the cli1fers' shares are re· 
mond, the sale takes place, there being no limit to the number a man . who 
makes a l&tisfactory bid, can have. The salo. over and the money paid, older ~ 
are issued, aad before the evening of next day, the Government "kotoo" ought 
to be clear and ready for a new supply. The sticks for the enclosures having 
to be bl'O\Ight ten miles, are expensive, · and I could not help feeling that the 
noa-exi&&ence of balllboos near at hand is a misfortune. Mr. Twynam has 
suggested wire netting for the encl01ura, not only for the sides but to co.ver. 
in· the top, so that crows could not so frequently, as they now do, carry away 
oJilen, puhaps some from which great thin&s in the way of pearls were expected. 
Wbaever an opportunity of mischievous theft praents itself, there the crows 
are are to be, 1 saw ~ of them today bully and drive away a big hawk. . 
The offence of the hawk seemed to be that be sat on one of a series of pillan. 
which are as conspicuous, cl0$e at band here as one . of the trigonom~:trical 
&cnrcrs is at some diitan~:e off, The tall pillars of brick and mortar, many of 
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which are tumblinr into ruins, were lMrilt to receive iron roofs, but Government 
seem to have objec:ted to the expense of the roofs which alone would make the 
pillars useful, as the Home Government . have done in the case of the Haputale 
railway. The caprlcionsneiS of the oysters and the consequent uncertainty of 
fisheries are no doubt arguments against expensive and substantial buildings ; 
but the bricks ought certainly to be utili:red for a series of modest buildings, 
ins1ftd of almost everything having to be done when a fishery is certain. The 
rush this time has been great owing to the sudden cessations of strong South­
West monsoon winds and the dying of the oysters. 

As to attaining anything like certainty or steadiness, or being able artificially 
to propagate the oysters, we seem as much in the dark as ever. On board' 
the guardsbip yesterday (whence I saw another exciting scene of 114 boats 
crowding round the ship to announce their loads and to skim shorewards, the 
noise and confusion being wonderful) I had the advantage of going over the 
charts of the p.earl banks with Mr. Twynam and Capt. Donnan, who readily 
answered all my questions. The general results were that an extensive area of 
bank, with from 6 to 8 fath01ns of water on it, extends from near Mannar to 
Chilaw. The apparent conditions of bottom coral existing nearly everywhere, 
seems to be generally very similar : spat and young oysters appear periodically 
on all. But it is only on the limited spaces called the Modaragam and Cheval­
pars that really good fisheries are ever realized ; and even in regard to them, 
too often when all is ~ost promising, millions and millions of oysters will suddenly 
disappear. "'If it can' be any comfort to us our Indian neighbours have been 
much more unfortunate, a minute parasitic shell killing off holocausts of the 
oysters. And this reminds me t>f the ·theory which Capt. Phipps originated, 
which Mr. Thomas of the Madras Civil Service lthe great Fisherman) took 
up and which the naturaliSts of the British Museum supported, that what had: 
hitherto from all time been known as the spat of the pearl oyster is the spat 
of quite a different shell! All that Mr. Twynam, Capt. Donnam and other 
experienced persons, natives as well as Europeans can say is, "Then we should 
like to see the real spat of the pearl oyster. Destructive criticism is ing~nious, 
but where js the substitute !" The disputed spat bas always preceded ·oysters 
on the banks. Messrs. Twyna.m and Donnan have seen the spat changing into· 
oysters on long tall sea-weeds, and as those long weeds have died down, the 
spat has gone down, adhered to the coral and become growing oysters. If 
experience is to be set aside, a more than Dllrwinian evolution must be substi­
tuted, and at present the opinion in Ceylon is that all the old authorities were 
right and that Capt. Phipps, Mr. Thomas, and even a British Museum naturalist 
are mistaken. Shellfish which gtow in millions of millions most have spat in 
proportion and in that case it must be ·apparent. But where is it apart from 
the old spat! The forest Bora of this place is of the usual poor descriptio11 in 
droughty places. Mimosas and ather thorny bushes, including spinifex, euphorbias 
and the pretty and usef_id yellow-blossomed cassia, the tw1gs of which are 
so largely used for green maD.llring in Jaffaa. The ubiquitous suriya exists to 
some extent amongst the planted trees, but a few teaks and casuarianas do not 
look happy. Mr. Twynam is,-however, gradually extending a grove of coconut 
palms on the sea-shore~ They give agreeable shade for huts. Inland I notice the 
round heads of palmyras, and there is a patch of tobacco and some good 
moringa trees near ·tlie Cbstom House. Amongst the animal products ot the 
district are good~ looking sheep_ and donkeys. Silavatturai is in the district of 
Mannar, to what .th-e populatiott-bearing capa~ty of this arid district is, I find 
in the figures on a map before me :-Mannar 4t!ot square miles, 20,215 population; 
against 1 affna I8S miles and 244;994. The population of the Mannar district will · 
be doubled before this fishery is over, but the increase will be no more permanent 
thn the fishin(. -

Silavatturai,. April 6th,_ 188.7. 
I went oat tMs- mell'lliwg to· h~n>e one "last foad ldok " at tile· private 
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" kotoos " where pearl oysters are going through a process of decomposition 
a1;1d putrefaction, which to a man of sensitive olfactories. justifies the making of 
"odorous comparisens.'' Oh! my talking of "eating the air."- In the neighbour­
hood of "kotoos" I felt strongly through all my digestive functions that I was 
indeed feeding upon particles of the dear deceased-oysters. The first regular 
·washing is to take place at noon ·today, for, as can be easily imagiaed, the 
more advanced the softening process of decomposition and the more the maggots 
of the ·blue-bottle flies have assimilated of the, to them, savoury morsels, the 
easier it ii to feel and abstract the few and far between pearls from the tissues, 
especially near the binge of the valves. It would be interesting to know and 
telepph . the results of the first search for gems on a large scale at this fishery, 
but I confess I am rejoiced not to be compelled to witness the revolting pro­
cess of minute search through masses of matter and millions of maggots, while 
I have made arrangements which will secure to you daily intelligence of events 
connected with the pearl fish~ry. Mr. Twynam is of opinion that the fewness 
of the oysters yesterday was m no way due to the squall, which only caught 
the boats coming in, but to the fact that portions of the Modaragam-par, the bank 
which is being fished, are being exhausted. Be it remembered that Capt. Donnan's 
estimate for this bank was only seven millions of shells of which five millions have been 
collected in four days. But the bank will be fisbed as long as it is found profitable for 
Government. and the boatmen and divers to persevere. Then "Tomorrow to 
fresh fields* and pastures new," if that is the correct quotation from Milton, 
which I believe it is 1111t. What the portion to be now fished of the Cheval­
par will yield, depends on the weather, ll.nd Capt .. Donnan has arranged for 
postponing the little monsoon, just as Dean Swift postponed the eclipse, to the 
tune of "God save the King and his reverence the Dean." It is qutte certain 
that Capt. Donnan is as well able to control the atmospherical elements, as 
the so-called shark-charmers were able to control those savage fishes. . Tlie oc­
casion which enabled Mr. Twynam to abolish the institution of shark-charmer 
was that of finding the then functionary bidding ten miles inland for a paddy­
rent while a fishery was in full process. When asked why he was away from 
his post, the impostor said that he had uttered his incantations from the beach 
and that their power remained potent. By a curious coincidence, however, at the 
very first fishery after the services of the charmer had been dispensed with, a 
diver was ·killed by a shark! Nevertheless the people have very philosophic-· 
ally and. wisely recognized the pullings and groanings and blowings of the 
steam launch as quite equivalent to the old incantations. This and the case of 
the Katara~ama pilgrimages shew what nonsense is sometimes talked about the 
danger of mterfering with native customs and prejudices. The late Capt. Steuart 
attt:mpted on religious grounds to get rid of the shark-charmer, but prejudice 
then, European as well as native, was too strong for him. One day Steuart 
said chaffingly to the snake-charmer : "If you can keep away sharks, of course 
you can bring them at your bidding ? " The man assented, and by another most 
curious coincidence a shark' appeared next day by the side of the guardship. 
Steuart forgetting his taunt turned on the shark-charmer and accused him of 
not performing the duty for which he was so well paid. The man triumphantly 
reminded him of his own werds and pointed to the shark as proof that he 
(the charmer) could call something more substantial than "spirits from the 
vasty deep.'' Another institution which has disappeared is the firing of guns 
at the departure of fleets from the shore and again from the banks. The 
storq;e of powder was dangerous, and it has been found better to leave the 
hours of departure from the shore and return from the banks to the people 
themselves. Their interests and those of Government are identical, and it is 
pleasant to notice how considerately the Government A~ent de!lis with the poor· 
people who work so hard. For instance, chank fishing IS not permitted on' the 
pearl ~ks, but as the. divers• on the sea-floor at 7 fathoms and gathering 
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agaiust time, e&DDot always nicely discriminate, numbers of other shells and 
foreign substances are brolli:ht up with the pearl oysters; Amongst the shells 
are pinnz (the sharp points of which occasionally severely hurt the feet of the 
divers)', cowries and a good many chanks. These latter are of market value, 
and as they are not plentiful enough to induce tht: divers to neglect the pearl 
oysters, the divers are kindly allowed to sell what they brio&' up. No royalty 
is charged and aU attempts of the traders present to secure a monopoly have 
been resisted. At this fishery, as at all others, the hands of the divers are 
considerably cut in the course of their shell collectin~ at the bottom of the sea. 
The contingent of trade,rs received yesterday by a bng from Colombo an ac­
cession of Parsee buyers, but neither they nor a grand S'!"ell of a " Sett" 
(another form of Chetty; of course) from Bombay have personally put in an 
appearance at the sales. They doubtless act through deputies. The " Sett," 
indeed, asserts he could not allow the ftqi poi/Qi come between the wind and 
his "nobility." The great Madras merchant who has purchased fully three­
quarters of a million of shells, bas been the subject of some boycotting by 
rivals, but for all such contingencies, including that of a strike of coolies yester­
day, when the ringleader declared they would not work, even if the Queen 
followed up the command of the Government Agent! Feeling that this was 
distinct high treason, I requested Mr. Twynam to gratify me by adding the 
sensation of a military execution to the other exciting incidents of the fishery. 
There, in readiness, fully armed were the semi-military police, whose bugle call 
awakens us all at S a. m. ; whose words of command at drill, we hear at in­
tervals during the day, while the sentries give Mr. Twynam a Field Officer's 
honors, merely carrying arms to others. This was the only reasonable request 
which Mr. Twynam refused me, and on the whole, I sup~, he acted as pro· 
perly as did my old friend, District Judge Toussaint of Point Pedro, when he 
declined to obey Sir Edward Barnes order to give a man 30 lashes, without 
trial. I was struck with the beautiful smoothness and solidity of the beach here, 
as I walked along it this morning. No doubt this is due to the large amount 
of alluvial soil brought down try the Modaragam and other rivers. The firmness 
of the beach greatly facilitates the operation of landing the oysters from the 
boats which run right on the shore. There is quite a change in the weather, 
the sky clouded, the breeze cool, lightning flashing incessantly at night and 
thunder rumbling. There will probably . be occasional squalls, bat there are no 
tokens of weather which will stop what I hope may fulfil its early promise 
by turning out a most productive fishery. One thing . is certain, that Mr. 
Twynam and Captain Donnan will do all that men can do to deserve success. 
Before leaving the scene of the pearl fishery, I eannot fail to express the 
gratification Mr. Siedle gave us an last evening by his performances on the 
comet-apiston. Classical music at a pearl fishery is enough to make the fishes 
join in the chorus. I must also do Mr. Twynam and Captain 'Donnan justice 
about the weekly day of rest, which both so highly value that only special 
necessity would have led them to interfere with its observance. Capt. Donnan 
incurred the displeasure of Mr. Birch when Lieutenant-Governor by stopping 
the fishery on Sunday, and Capt. Twynam told me that ·after a long spell of 
continuous fishery, the people came to him and said, "We cannot go on unless 
we are allowed Sunday rest." 

I met here, after 41 years, Maarteosz who drew entries at the Customs 
in my time and is now Sub-Collector of Point Pedro on my old salary of 
Ruo a month. It was affecting to meet him, and to hear the Madras merchant 
say to me •• You are AD aged man,' sir, and your good word will. bring good fortune." 

Quinton's Bungalow, Arippu: Ii p.m. 
Here I aiQ m "'"' for ancient and modem civilization in the shape of 

tanks and railways, leaving the scene of the pearl fishery regretfully behind. 
me, as may well be the case considering the cordial COjlrtesy and princely 
hospitality I have received , while there. I recollect Quinton well, "a rough 
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Qd bQistel'()us captain of the se~" The bu~gal~w is, as I said, on tl)e site of 
an old f>llteh JlOSt, which. poor Knox first reac~ed in his ftigbt. Traces or 
the ruins rem;un and more thaa traces remain of "the Doric" which· 1 
passed m t'OUit ·and got down to inspect. As may be imagined I felt some· 
what of a solemn sensation in revisiting in its decay a scene at which· I had 
previously been· present forty-three years ago, m ,-q~~te from Jaffna to ColombO .. 
The Doric was then in such a condition as to be available as a restbouse for 
travellers, and here, with a companion, I slept or attempted to ·sleep, for soon 
after I had lain down I was awt.kened by a sharp bite in the head. Of course 
visions of a deadly snake and of inevitable and sudden death were vivid, but 
a search with a light revealed a-cockroach I If anyone despises the biting 
powers of the disgusting insect, let them only go through my experience of June 
1844. As I walked round the Doric, and recatled the past history of the 
site and the building, my mind was carried back to visions of men of the 
Madura solar race, of the statelr " Portingals," their brave if unscrupulous 
successon the Dutch, and in British times the courteous North, the bluff " King 
Tom," tlte gallant and dashing Barnes, and a succession of such men as Steuart 
and Dyke up to the era of enlightened sanitation and good management under 
the r6gime of Mr. Twynam. I cannot help seeing the ghosts of classical Greeks, 
of toga-clad Romans, of enterprising Arabs, of Indians and successive European 
conquerors, as I look over the now desolate shores of Arippu and see the native 
diggings in the soil for the shells of ancient times to burn into liQle. If the 
ancients enjoyed there "feasts of shells" (see Ossian) it is a new experience 
here to me, as the guest of Mr. Boake to have breakfasted today on dugong 
flesh: The popular Tamil name for this clean vegetable feeder, whos.e habit of 
standing up in the water and looking aboot him, has given rise to the fable 
of the mermaid, is the •' sea pig" but "Ob I no, we never mention it " in 
the ears of Muhammadans who ·are specially fond of the llesh, as well they 
may be, for bad I not known what I was eating, I should have proiWunced 
it excellent beef, with the fat somewhat gristly. This latter peculiarity the servant 
attributed to the age of the animal. Young dugong would no doubt be still 
nicer. Off the coasts ·of Northern Queensland, enormous numbers of these 
warm-blooded sea animals of a larger size than those of Ceylon, are captured 
for the sake of the large quantities of oil they yield. • It was quite a sur~ise 
to me to find. three specimens of the Madagascar tree, pt~inciams regia {the 
flambeau tree) in Cull blossom here and a mahogany tree flourishing, its group 
of co~onuts look green and fresh but fruit is not SUJ!Cra.bundant. 

I must acknowledge a most interesting commumcation which has reached 
me from Capt. Donnan. It is to the following effect, the date being the 13th ·:-

"We are now working on the Cheval, having left the Motarakam• on 
Saturday last, and if the weather keeps fine, of wliicli there is every appearance 
at presen't, we ~all do much better in the way of revenue than I expected 
w~en I recomlllended the fishery. I have been ashore only once since yoll. left. 
You will remember that 'Arab' diver with the nose nip.per. Well, I had him 
alongside this DJorning and told him to let me sec how long be could remain 
under water and I carefully timed him, one minute and 49 seconds, which is 
the longest olive on record on these banks or beds. The other 'Arab,' with 
air-pump and dress, only worked one day with it, when he only sent up 1,500 
oysters, and now, without the dress, he is-sending up from 2,500 to 3,000 oysters 
per day; so that the helmet, dress, and air pump· are not calculated to succeed 
at pearl-diving. I found also in 1884, off Chilaw, with four of Mr. Kyle's divers, 
that the . natives lient up more oysters per day, man for man, than they did; a 
result which very much surprised me at the time, and now it has been confirmed 
again, I' 

It will be absented that the 10-called "Arab 11 diver, really a Hindu, from 
the Bombay Presidem:y," remained onder wa,tcr "fOl" a period extending to tog 
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teeonds, or, within 11 seeonols of two minutes. What that· means, onlt · \h'o!le­
kuow who baTe watched for the -re--appeatauce of ·a human -being· who bas 
remaiaed half the time under water. It really seems ·"an age" tO" tlrose· who 
"watch and wait." N-ot only· is 'It minll'te the lorrgest _ii•e on ·reootd. in· the 
annals of the Ceylon banks, · bat I suspect ·that if ~eptical criticism were 
brought to -bear on the stories -which aHege wbaqueous existence by dlvel's; for· 
periods up to six _minutes, this- latest feat would be fCiuad to take_ rank amongst 
the moet remarkable in the annais· of divhrg where the diTer has not been· 
artificially supplied ·with ·aiT. No doubt the _ organs of the bumsn body are 
capable of being educated, - by continued practrce to endurance of abnormal 
conditions and of adaptatibll to such conditions; to those of extreme heat for 
in&tauce, if gradually applied. -1 could, therefore, understand a tnan who commenced 
a diver's life "sound in wind_ aad· limb," obtainin~· grad'ttally the powet of­
remaining under water aad repressing inspiration atld'-tespiration for two mi'na.tes, 
or at tile Tery atmost ·two- and a half. But· ·lhose · who Jmow that · the btood 
is the life, and that it must,- as it ~t'Culates 'be tHilted, or lungs arid heaTt· 
will cease to act, Will be ·si.'O'w to bel~ve in a staying· pow-er _under w~er of 
tluee minutes-; far less of six. If such dites bay-e. eTer 'been really made, tlte 
rmmi -Riq -MlWnlk~-~ the·eu~cmsion mllSt be' tbaHn·slich ~es the respir~ory 
Ol'gam were·ia- an- -Aboormtrl eon'-"t-iorr, or tba(·Sflme··-means of obtaining fre!h 
air were adopted. It is ndt obvio~ tiow 'th use of ·a nose·compressor {made 
oC horn, I- belieTe;) -eottld h-ave ti~ 'the mali wli'o made the long dive. The 
other " Arab'' atluded-toi'by Capt. Donnan h:ad art' im(letfeet diTin~ dress which, 
it will be. observed, ·was ·rather ~n encumbrance than a helf'o him as a reguhr 
diur, -io ~ieh capacity- he was only thotonghly' liliccessfu when he abandoned 
tke.ad"'entitious _aid. · Much setvice to the pearl fisheries· of Ceylon was naturally 
expected from the class of European' di'VerS ""Nho, by ·means of external air 
sqpplied.to t!u:m,,c;aa-.re!J¥li!l- AQt minutes but hour:s under water. But the l111pes 
eate~taiaed . ha.ve ~Jot. beep.-_ rltalize4,. Fo.: • tllf4.inary operations .of {apidlp 
collec:tmg.4nd- priliM ~h~l!s ·.tit• the- s1Rfll4e, . ~ r r~ diviog dress" is ·• mudl · 
of art· i~iJneot a> 'IA!•S ··Sa~}~ -ar~ t9 thlt -ellephertl. Jad who ·s}ew · tBe 
gia~U with the simj!le we•ns-=er .a p~:bbl,c from .the \>rook projeet.ed· 9J -a-liliq. 
FOl .exP.loring ~ O&nlcs ead r~g .. ~ .\heir coactiti..,_, ~re might :NIIfct· 
r~atiLy been expected\.: B11t a thie~y .. maile4 and h~~avy ·bOoted ··European', 
di.ver, with: : 7 _ tQ 9 fa.tho!Ui of _,vater pr<!SSing . on hi!U, .-ia-- no -ligll,t entity to _ 
:walk _over. _alld inevitably ct.ush. -·the coloaie& of- moliJ~SCS. _Sir- H$nry Ward, 
in his graphic accout- o,£ his visit .to ao.e qf $.e series o( pead fiiherjes· iD 
hiS _time, did not (ail to ~otice ,the: J;i~vy and. aw.k~rd IIIORiaellts of the reaulaf 
di-ver u.n~r- .w"tjjZ, as COiltm.&ted- .w.ith .the lith11 and· rapid ~~n- "f the Pll!tt \0 
n®e-~t!ve profe&iilmal •. As a .. mat~r· of fajlt, Capt l)onrsan, .by tbe aid of 
·a few. well-tram~ and -Cilpet-ieoced native diven, who no~ enlr .b{i.Gii up 
specilll.Cni __ of .the -shells;. but nport oo. o.e e~ditiM$· ~Y- h•ve ohien"ed- ~low, 
(for tbe divers keep tllell' eye:s -open;-fl!ry w1de opeo,) lS bet_wr able: to 1~ 
o£ -the itate and prospects. of a ballk, than he c.ouLcl be by any- aid renderecJ 
by men in cumbersome diviag G.esses. M«»t useful 4!'e · suell men in el'pla,ing _ 
WJ"ecks and in carefully and patumtly building up subm&line str,uctll,re,, such 
as our grand Colombo breawater. _ But there ate lim-its to their fuactions, and 
those limits are re~clled when it is attempted to employ them in .con· 
nection with pearl banks or pearl fisheries. In calm clear weather, I believe 
the bot.tom is ·distinctly visible through- seven fatholiiS of water, (the ave1'agt on 
the p!.lfl banks,) and with a good glass to aid the eye, so, also, -1 ~hould think, 
are most details of coral and algae, living and dead shells, and eYen. the 
movements occasionally 9f sw:h fishes as skates and "old women," destructive 
e!IODgh, in all conscience, hDt not to be comparetd I suspect to the deadly 
operatioDS of the v~ious whel~ who ooly want a small cbip on the «:dge 
of a shell, or the iacautiously prolonged openiag of the lip!I ·D{ its prey ~0 'snue ' 
short work of the aoimal, whose nacre-secreting powers bas made it iO faDlOIIS 
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ud so valuable. For sc:ieatific observation, however (observatioa which may 
lead to important ecoaomic results), I should think tbe electric light might be 
~:mployed with advantage. There is "'ery much in "the life history" of the 
pearl mussel (Aview/a [MtleagriM] 11141'pritifna of l.INNAI:US), which is obscure 
~ utterly unknown. We know that on banka with the proper conditions of 
depth of water and other circumstauees, bllt the bottom of which is ·merely 
sand, the bi"alves will not settle, because the ground presents no solid object 
to which the creature cau anchor itself by its byssus, or beard, an orgau which 
it has the power, often resorted to, of throwing off and renewing. A sandy 
bottom strewed profusely with coral or other rocky fragments, capable of offering 
a steady resting-place to the aggregated mollusks, presents the necessary con­
ditions, with, alwa~ about seven fathoms of water over the bank. So essential 
is this latter conchtion that if ever the hitherto abortive experiment of breeding 
pearl oysters artificially is to succeed,. it must be secured. Shallow estuaries, 
ihe water of which hal a warm temperature such u the edible oyster rejoices in, 
would, we now know be fatal to " the pearl oyster." But all the conditions of 
a coral-strewed bottom in seven fathoms of water may be present, as they are 
in many places between Arippu and Chilaw, and yet the pearl shells will either 
ueyer settle on them. or never settle long enough or in sufiicient numbers to ren­
der a fishery of such bUlks profitable. Even on the two banks on which the 
oysters do settle and sometimes remain until they more or leu attain maturity 
·{the full term of life being se:ven years, but their fishing age ranging from 21 to 
4 yean), the effects of currents by which the masses of spat are driven hither 
a.o.d thitber, and the other conditions which lead the spat to ·settle, and fix 
tlaemselves and grow for a longer or shorter period.-10metimes the whole millious 
vanishing as sudd..:nly and mysteriously as they came,-are aU wrapped in much 
obscurity and require patient investigation." 

Of one thing my recent visit and observatious hue c:on'finced me, that 
&JBOngst the main r•'&iOJlS why,· in the midst of all their capriciousness and 
precariou, the Modregam bank just fished and the Chevalpar now having so 
SliCCessfully dealt 'lrith are such fa•onrite resorts of the pearl oysters, is tlu 
/alf" fllllttlity •f jn1• ..Ur, with all that it contains ai 't'egttable and animal 
matter suitable u food for the animals, which several large rivers pour into 
tlae bay of Silavatturai. The fresh water, of course Boats for a long period 
o.er the salt, and Mr. Twynam told me he has dipped perfectly fresh water 
from the surface many miles from the shore. · No doubt, in periods of extreme 
IIDod, the rivers may do harm instead of good to the oysters on the banks, by 
bringing down sacll enormous quantities of alluvial matter, that the bivalves 
are smothered in the retulting mud. This eftect, when it has occurred has 
been easily seen and duly recorded, but I cannot at this moment recollect if 
d~~e JIIOIDinence bas been gi't'en to the theory I venture to advance, or support, 
if it has been adnocecl, that under ordinary circumstances the rivers which 
embolu:ll into · the bay opposite the Modregam and Cheval Pars, which are 
oaly about twelve miles from the shore, must have an important influence for 
good: probably iu modifying the temperature and quality of the sea water 
'lrith which ~e fresh graduaUy amalgamates, but especially in the quantity of 
vegetable and animal matter, (land plants, leaves, and flowers, fresh water algre, 
earth worms, in~ of various kinds &c.,) they bring down and which, fint 
their own momentum and then the currents carry over .the bank and deposit 
amongst the oysters. Such is the strong belief forced on me, and I also feel 
that t~ Pearl Banks of Silavaturai, the " buried city" of Anuradhapura, and 
the Great Kalawewa lake, are connected together by a cbaiu of most Interesting 
physical circumstances, to which further referenCe may be made. Meautime, let 
us congratulate Mr. Twynam and Capt. Uonnau as well as the Governor and 
all the inlubitants of the Colony . on the gratiying suc:eess of the JUBILEJ: 
Y•u Puu. FisssaY. 
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Having eot hold of the i.dea that I was dealing with ·100, and comparing 
the relation of 49 to that round number, I fell into 8.D unfortunate mistake 
yesterday, by which the performance of the "Arab" diver, timed by Capt. Donnan, 
was greatly depreciated. As readers will have seen for themselves, one minute 
and forty-nine seconds, is not merely an approach to one minute-and-a-half, 
but closely verges on two tnimllts, being only eleftll seconds short of that period. 
The stay under water was ~el)ty-seven seconds in advance of Sir Henry Ward's 
timing, twenty-six beyond our own, and sixteen in excess of the longest dive 
c~er observed by Mr. Twynam. I have Captain Donnan's authority for saying 
that the period under water now observed by him, is the longst on record in the 
annals of the Ceylon Pearl Fishery. Captain James Steuart, ao long the In­
spector of the Pearl Banks and who collected so much information regarding 
them, never knew a diver t<> remain at the bottom longer than eighty-seven 
seconds, or to attain a great depth than thirteen f athoDIS; while on ordinary 
occasions they seldom exceeded fifty-five seconds in nine· fathoms .of water. It 
is very true that Le Beck says that in 1797 he saw "a Caffre (?) boy from 
Karical, remain down for th~ space of seven minutes," but we have no details 
as to the chronometer used or the precautions to secure accuracy otherwise taken. 
Although, therefore, seven is a perfect number,. we take leave to doubt it. We 
may be prepared to admit that a. human being may hold his breath and retain 
life under water for two minutes, or, at the .very utmost three. But allegations 
that twice the htter period or more of non-inspiration and non-aeration of the . 
blood has been endured, seem incredible. In the absence of a good time­
measurer and careful and conscientious observers to watch its movements and 
the diver's re-appearance, even two minutes upder water might easily be ex­
aggerated into six, so long does the interval between disappearance and re­
appearance seem to the spectator. Six minutes is the period mentioned in the 
z,u:yc/Qpcedia Brita,.flica, latest edition, but as no authority is given I must 
remain sceptical. In the same article it is stated that, as the result of their 
trying vocation, the divers are short-lived. Here, also, I prefer the testimony 
of such largely-experienced and careful observers as Mr. Twynam and Capt. 
Donnan. The men, generally, make good earnings, live well, being nearly all 
meat-eaters, look well and have as good cbances of prolonged life as those who 
follow less huardous occupations. One reuon, DO doubt, is that instead of any 
attempt to remain llnder water for prolonged periods, their average stay below 
is somewhat under rather than over one miQ.ute. With prolonged intervals to 
recover breath, to rest an.d to sun themselves by the sides of the boats (working 
as they do by relays), their labour hours, as far as diving is concerned, extend 
only to the seven or six-and-a-half hours from daylight to 1 p.m. 

The problem of how to obtain a suflicieney of properly trained divers, if 
the sea·barvest prospects of Ceylon and India for the next two years are to 
be realized, is a most serious one. I have already indicated that, what with 
the fishery now Rroceeding; a second to be undertaken in November of this 
year and a third in March-April of next year, Capt. Donnan estimates the 
removal from the Ceylon banks of not far from two hundred and fifty millions 
of oysters in twelve months. Large as this number is, it sinks into insignificance, 
when compared to the Indian estimate of· ,.;M lnnulrtd millions on the banks off 
T~tticorin. That was the estimate about a year ago, and from the account 
given in the article we quote ·from the Matlras Mail, of the oysters 
lying over a foot deep on the banks, (the habit of this mollusk being 
to cling not t:nerely to foreign substances but to each other in large 
aggregations) we suppose_ no adverse induences of c~trrents or srmm have yet 
operated to add one more to the many disappointUlents endured by our Indian 
neighbours. The Ceylon banks, no <loubt, owe much of their success to their 
specially sheltered position, the long, alligator-like island of Karaittivu contributing 
considerably to this result. In the comp~ve quiet, the fresh water brought 
down by the rivers mixes with the salt water. We submit as a question · for 
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exAIUination whdber the large admixture of Crab water with the sea ·over the 
Ceylon banks, may 1101: have .rllfiUt!ling to do with the· exemption of our pearl 
oysters from the destruction which a minute, parasitical· shell has so frequently 
infticted on those on the Indian banks. When formerly writing on the subject 
J compared the mode of growth of the pest in question to that of the red spider 
on the leaves of plants. The leaves in the ooe case and the animals in the 
other are su1fucated by the films of the parasite. The surt~n is so little known 
on the Ceylon Banks that Sir Emerson Tennent did not even allude to it, and 
we are not aware of any reference to its existence in any reports on our local 
fisheries. But in regard to the Indian fisheries, its relation to the oysters is 
abuost that which HmrileitJ wutatriz bears to coffee. If, however, Capt. Phipps 
is correct in the statement that if the young oysters can only get a year's start 
free of their enemy,· they are safe, it would seem that danger from this source 
is at an end as regards the five sqaar miles oysters described by the Madras 
Mail as being ready for fishing next year. The Hon. H. S. Thomas, of 
th.e Madras Civil Service, in his elaborate Report of 1884 on the Pearl and 
Chank Fisheries of India and Ceylon, states that the Sfn'an (mis-spelt ruram, 
rwram ·and tluHira'!'J is a Madit~la, a name derived from its resemblance to a 
small measure or dr10king vessel. There are 70 existing and 150 fossil species 
of this genus Mytililk. And then he quotes :-"The MtUlwl4! are distinguished 
from the mussels by their habit of burrowing or spinning a nest, using stones, 
fragments of shells and the byssal threads" (Tryon's Conchology) "and this," 
he adds, " is the peculiarity with which we are practically concerned. Making 
by aggulination, a. regular blanket of triturated shells and sand, they seem to 
cover and smother' the oyster with it. If they are found mixed with young 
oyaters, less than one year old, the destruction of the whole bed of oysters in 
this way is reported to be the invariable result." He goes on to state the 
opinon of the divers that· the age of the Madioltz being four years while the 
oysters attain. or would attain, seven years, the dead Madiol4! putrify and poison 
the beds. But this is not credited by Captain Phipps or Mr." Thomas, who, on 
the contrary, believe that after the oysters gt!t beyond" one year old, they are 
able to eat the spat of the Madiok as it falls. The Madiole are also preyed 
upoA by a "trigger fish," Blllisltt t~~itu. · · 

The Madnu MaJ. is greatly mistaken in supposing that chank fishing has · 
been abandoned iu Ceylon. The writer has probably been misled by the fact . 
t)lat ~ far chanb (Ttltblnella- raJa) has been forbidden; and very properly 
$0 on the pearl banks. In the early part of this century, the chank fisheries 
ol Ceylon were of very great importance, the· shells being exported to India, 
in enormous quantities• And still the fistling -of live chanks from the sea and 
of " dead chanks" !tom deposits of mll!l goe11 ® to a -much gneater ·~tent and 
value than the MtU!rar Mttil s)lews far .the iPUtA~n · Presid~cy. Referring to 
Jl'ngrnfln'.t .Directt~ry we find. that in 18.84, the chuk fishery of the . north of ' 
the island ·realized not Rzs,ooo, as in the . M!Ldru Presidenc:rl but R174,76z, .. · 
thus :-From the mud in the shallow water of the ebanb.el between Jaffna and 
Elephant Pass, the shells dug out w_ere 6rS,OQO _valued .at R123,66o· Of liv_ e . 
shells fished the number is given at 1,179,000, valu~ at RSJ,J02. :Bat ·what 
with approaching great pearl fisheries in ·lndia and Ceylon the question is where 
are the divers to come from! In Ceylon the boatmen and divers now receive 
as their wages one· third of the oysters they bring on shore. :But no inducement 
can create divers. Apart from the Persian Gulf and Red. Sea, the Eastern 
Arch~pelago might yield help, in the severe competition. which seems ine"fitable. 

PEARL FISHERY OF 1887. 
·T)le Report of the Government Agent, Northern Province (Superintendent of the 

~),to the Bon. the Colonial Secretary, dated Silll'V~, May r6th, 1887, states:­
Tl\c Oau,ks tisllccl trcm tbo Nenllall·MQtaragam, aboUt two ·aud a quarter 
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miles in length and half a mile in breadth, and the North-East Cheval,· abcnlt 
two miles in length and half a mile in bre~Wth. 

The oysters on these banks were only three and a half years old, and it 
was estimated that they would yield fine fisheries in 1888 and in 1889, by 
which time they would have reached maturity. 

As the oysters were young, it was not considered necessary to inspect the 
banks in November last. During the inspection of March, however, it was found 
that the oysters on the Motaragam bank and on the southern part of the West 
Cheval were dying out, and sh~uld, if possible, be fished at once. Captain 
Donnan estimated the number on the Northern Motaragem at 7,000,000. · 

Arrangements were accordingly made for fishing these oysters in the 
usual way, altbou4th it was late in the season to give notice of and commence 
a fishery. Intimation was given by telegram on March 18th and 19th to the 
principal merchants and traders of South India, who ~enerally come to the 
fisheries, and to the divers of Keelakuai and Tuticonn, that there would be 
a fishery. 

· Notwithstanding the sudden and unexpected notice uf a fishery, a sufficient 
number of merchants, traders, boatmen, and divers bad arrived in Silavatturai 
by April ut to admit of operations being commenced; and the fishing of the 
Northern Motaragam was accordingly commenced on the morning of April 2nd 
with 91 boats and about 700 divers, the number increasing in a few days to n6 
boats and about 1,000 divers. Fishing was carried on on this bank till April 9th. 

The sample raised from this bank proved to be a very indifferent one, and 
did not, in my opinion, fairly represent the quality of the oyaters on the bank. 
It was valued at only R10•P5i equal to R9·87 the 1,000. 

!<'rom this. (the Northern Motaragam) 8.434.330 oystera were fished, of 
whieb the Government share (5,622,887) sold for R1o3,664·83, at rates from R15 
to R35 per 1 ,ooo. . 

The sample from the West Cheval turned out a very poor one indeed, and· 
was only valued at R72·6o, equal to R6·91 tlie I 1ooo. 

The sample from the North-East Cheval was, however, a comparatively 
fine one, valued at R144'17l, equal to Ru·14 the 1,000. 

Taking into consideration the SU?Criority of the sample, the large number of 
oysters on the bank, the eagerness with whick the fishing of tlie bank was 
looked forward to by the large number of merchants and traders in Silavalturai, 
and the fact that the bank could be more easily fished than the .West Cheval 
in the event of southerly winds setting in, as might be expected, so late as it 
was in the season, Captain Donnan and I deemed it advi$able to fish the North• 
East instead of the West Cheval. • 

F'IShing was commenced on it on April 11th and continued till the final 
stoppage of the fishing on May 7th. · 

The total number of oysters .fished from it was 22,513,575, of which the . 
Government share (as,oog,oso oysters) l'ealised R292t430'74 at R14t to R35 
per 1,000. 

The total number of oysters fished from both banks was 30,947,905, ot 
which the Government share (20,631,937) was sold for R3¢•095'S7· Adding 
to this the proceeds sale of sample pearls of Motaragam lind Cheval banks 
(R530'SO), the total receipts on account of the fishery was R3¢.626'07. The 
expenses of the fishery will be about Rso,ooo, leaving net proceeds R346,626-0]. 

The' attendance of merchants and traders at the fishery was very mucb 
luger than it was expected it would be. Many of tile leading merchants aud 
traders of Madras and Negapatam arrived in Silavatturai before fishing commenced, 
and in a few days .there were as many from all parts of Southern India as 
I have seen at any previous fishery. In addition to those who have generally 
come, there were on this occasion some ~rl merchants from Bombay-Muham. 
medans, Banyans, Brahmins, and Jains-who had never been at a Ceylon 
fishery before, many of whom had come to buy pearls and Rot oysten. One 
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an CEYLON .PEABL PISBElUES. 

of tl!em informed me tl!at he had never come to a fishery beCore, because he 
bad never heard or seen notice of one. 

I have annexed to the diary a list of the principal merchants ·who have 
attended the fishery,• and would beg to suggest that notices of any future 
fishery be sent to those of Bombay add Madras through the Agents of the 
Colony in Bombay and Madras. . 

Almost all the divers came from Keelakarai and Tuticorin : the greater 
number were as usual, Mohammedans from Keelakarai. These men said ·that 
they had caulked up their boats at night, and got them ready as best they 
could· immediately on receiving notice of a fishery, some of them came over 
and worked in large Paumben boats built upon the European model, instead 
of in the ordinary native boats. They all worked well to the -last. 

The Paumben boats worked very well, having been able to beat in and 
out against an unfavourable wind much· better than the native boats. They are 
much larger, safer, and more comfortable ·for the divers when going out aud 
coming in, and when waiting on the bank during the night than the native 
boats, and their use should, in my opinion, be encouraged. I believe thoere was 
at one time a prejudice against them, owing, it was said, to the llifficulty 
experienced in paddhng them when the wind failed. The divers and m;anducks 
managed, however, to make them go well through the water on this occasion. 

Many of the Tuticorin divers came over in large " Tuticorin cotton cargo 
boats," which, like the Paumben boats, worked well. These rlivers rendered 
very efficient service, having worked quite as well as tb.a Mohammedan divers. 
'They left this with their boats when the unfavourable •eather set in at the 
end of ApriL . 

There were at this fishery t<wo Arab divers-one from the Persian Gulf, 
who had been working in Tuticorih for two years.. This man used a horn 
nose-clip, the first I have seen used by any diver on the Ceylon banks. He 
went down alongside the inspection vessel, and was carefully timed by Captain 
Donnan; be was under water one minute and forty-nine seconds. This man 
worked very well, raising 3,000 oysters sometimes in a day. 

The other Arab had an air-puinp and dress, with which he tried to -work 
one day in a boat by himself with his attendants; he raised, however, only 
1,500 oysters, whilst the ordinary diven were raising from 1,5oo to 3,000; so 
he abandoned the dress and worked during the remainder of the fishery as an 
ordinary diver, finding it more profitable to do so. 

To the merchants and traders the results of the fishery have, I belie~·e 
from what I can gather, been tolerably satisfactory, though some complain of loss. 

The- Bombay merchants, wllo came merely to purchase pearls, expressed 
themselves, somewhat disappointed, owing the high prices at which pearls were 
selling, the prices having doubled as the fishery progressed. One Bombay 
trader said that he could get pearls cheaper in Bombay than at the fishery; 
that the demand for pearls in Bombay was for the. European market; that 
the best pearls were selected for the European market, and the rest sold in 
India. It was also said that there was a demand for pearls just now in China. 

Most of the merchants and traders who purchased and washed oysters have, 
I believe, from what 1 have heard, turned in their money with some profit, 
but not so mnch as they hoped for ancJ looked for. It is stated that the 
Northern Motaragam oysters and the oysters of the first two days' fishing of 
the North-East Cheval Paar paid them well, but that they all lost something 
on the oysters of the subsequent fishing from the Cheval. 

There is no doubt that if the Motaragam oysters could have been left till 
next year they would have been very rich in pearl. The oysters of both the 
Motaragam and Cheval, it must be borne in mind, were only three and a half 
years old, and immature. The sampks talten from them, though comparatively 

.• Not printed. 
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poor, were quite as good as could be fairly expected from oysters of that age. 
It is owing to the high prices at which pearls were selling after the fishery. 
commenced, that the prices of oysters at the Government sales rose so much 
above the valuation of the samples. 

At the close of the fishery the merchants said that the Motaragam oysters 
yielded more and finer pearls than the oysters of the Cheval. 

A peculiarity in the pearls of this year was the very large number of 
slate-coloured and brown pearls, commonly called "black pearls," amongst them. 
· The divers, boatmen, and manducks have all done very well. 

To the people of the Mannar district, and I may say to the people of the 
Northern Province, but more especially to the people of the Musalai Pattu of the 
Mannar district, the fishery, unexpected as it was, bas been a perfect godsend. 

It has afforded lucrative employment in many ways to a large number of 
cultivatc.rs whose crops have failed owing to the want of rain; to boat owners 
and petty traders, and to labourers from Jaffna and other places who have 
earned as much as a rupee a day at times for services rendered to the mer­
chants in carrying and washing oysters. It has also afforded employment to 
a large number of women and children in sifting sand for pearls. 

Had it not been for the fishery, it is very probable that Govemment 
would have been called on to provide relief works for the people of the 
Mannu district. 

The arrangements at Silavatturai for the fishery were carried on under 
the Superintendence of Marisalpillai Seemampillai Mutaliyar; Adigar of Musalai, 
who deserves very great credit for the activity and zeal displayed by him in 
so pushing on the arrangements that no difficulty was experienced in com­
mencing work on April Ist. 

Silavatturai was healthy throughout the fishery, as may be seen from tbe 
r~rt of Dr. Keyt annexed.• · 

Sanitary measures were strictly enforced, and there was at all times a liberal 
use of disinfectants. The burning of coal tar as a disinfectant was much 
appreciated by the people, and application was made by some of the merchants 
that coal tar might be burnt near the private kottoos, so that the smoke 
might roll over them. 

The food supplies were abundant, the ba,aars having been always well 
stocked with articles of diet suited to all classes at the fishery. • 

The water-supply was good and abundant. Although owing to the failure 
of rain there was, I may say, no water in the two · tanks-Muttusamy and 
Donnan's tanks-at the commencement of the fishery, there was always a 
supply of good water from wells, twenty-seven in number, on the beach. Owing 
to the heavy squalls of rain which burst over the town in April, there was 
a fair supply of water in the tanks after the middle of April. 

With the exception of a quarrel regarding the price of oysters between 
some Moormen of Mannar and Moorish divers of Keelakarai, which ended in 
a fight, there was no disturbance or breach of peace during the· fishery, the 
people having been orderly and well-behaved. There was very little crime, 
and that only of a petty nature. 

A post office was, as usual, opened at Silavatturai during the fishery, but 
it was not found possible to run up a telegraph line in time for this fishery, 
as was done in 1881 ; and a special night telegraph post was therefore 
established between Silavatturai and Mannar to suit the convenience of the 
merchants and traders. 

The Mannar Kachcheri and Courts were, as usual, removed to Silavatturai 
during the fishery, and were in 'charge of the Assistant Agent Mr. Boake. 

The medical staff consisted of Dr. Keyt, Colonial Surgeon of Jaffna, Mr. 
Strong, Medical Practitioner, and Mr. Moonyaiah, Health Officer. 

• Not printed. 
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The Sanitation of the town was entrusted, as in 188o and 1881, to Mr. 
Navaretnasinghe, Medical Practitioner, assisted by ten pverseers and ninety 
scavengers. Dr. Keyt personally made health inspec,Pons of the town and divers' 
quarters twice daily, and saw that sanitary measures were properly carried out. 

Officers for the several departments of the fishery were selected from all 
the departments in Jaffna and Mannar. 

Mr. Tocke, Forester, acted as kottoo superintendent. 
The police force on this occasion consisted of only five sergeants and thirty 

con.stables, all in charge of Sergeant Narayanasamy, No. 1,o6z of the Jaffna­
pohce. The sergeants and constables have all behaved very well, and have 
rendered very good service~ There has not been a single case of default • 

. The kotto establishment under Mr. Tocke had very hard work at times, 
owmg to the large number of oysters brought in. On one occasion they wt.re 
working for over forty-eight hours, with scarcely any intermission, much of the 
the time in heavy rain. . 

A reference to the diary will show the services rendered by the Inspection . 
Department (of coxswains, boatmen, and engine driver and crew of the ~- S. 
" A.ctive"), which was more especially under the immediate orders of Captain 
Donnan. 

All have worked harmoniously, zealously, and well; and to all I am much 
indebted for cordial co-operation and assistance throughout the fishery.-! am, &c., 

W. C. J'WYNAM, Government Agen.t. · 

THE PEARL FISIJERIES. 
AnDRESS JIY Ma. A. M. FERGUSON AT THE CONVEILSAZIONE OF THE ROYAL 

AsiATIC SociETY, NovEMBER z6, 1887. 
( Frqm tlu Oeylot~ Obserf!er, NO'IJe,.ber :18, r887.) 

Mr. Ferguson, after a few preliminary remarks, said:-However little in­
terest there may be in what I may say, I am quite sure you will all be in­
tereited in this beautiful chart which Col. Clarke has bad prepared at mv 
rt.quest at the Surveyor·General's Office, and which like everything that proceeds 
from that office does credit to it. Looking to this portion of the Gulf of 
Mannar you will see at once the two great series of pearl banks. Here are 
the Ceylon ones extending from near the island of Mannar right away to 
Negomhll. The really prolific and profitable banks the Cheval and Mouaragam 
pars are coloured ·red. There are 19 banks on the Ceylon coast, and ti6 on 
the Indian, 85 altogether, but a large number of them, nearly the whole of 
the Indian ones, might be blotted out as far as real profit is conce~ned, and 
all the Ceylon ones except the two mentioned. Most of the oysters fished and 
most of the money that has accrued therefrom to Government have come fr0111 
those two banks. The draughtsman has not been able to show what is so 
very prominent in the Gulf of Mannar, and that is its series of currents. It 
is to.ro with successive strata of currents, some on the surface and some at 
various submarine depths, and if you want to know the real cause why pearl 
fisheries in Ceylon have so often failed, and why as a rule they have failed 
in India, you will find it in the currents which come sweeping round from 
the Bay of Beugal, up the Ceyl~n shore, and then rush with immense force 
agawt the Indian coast, carrying with them enormous masses of ~;and and mud 
to such an extent that we have ridges of some si.ze on the Ceylon ban~s and 
others no less than twelve feet higli on the· Indian side. You have heard of 
many enemies of the pearl oyster. The "trigger fish" (a balzstes) which is 
very irreverently called the "old-woman" fish .in Ceylon, and you have heard 
of rays. or skates with hammer-like tee~h, of .chanks and other shells, and 
even sea ~oakes have ~n charged wtth catmg the pearl oysters, which 
is utterly impossible. The real and the great enemy of the pearl oyster however, is 
mud carried on fierce sweeping currents. We are very tgnorant, and we have 
much to leam of the laws which guide the life history of the pearl oyster 
{roll) the time tb&t it swims rapidly in· its larval stage 1111til the stage when 
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it becomes the mature oyster, yet we know that it depends upon certain ci~­
cumstances of carrents, the currents meeting and counteracting each other, and 
so producing conditions favoflrable for the deposit of the spat on the banks, 
and then the shells being allowed by the continllllnce of favourable conditions 
to attain the age of pearl bearing and of maturity. Altogether the pearl oyster 
is an exceedingly interesting animal. The word "oyster" although wrong 
scientifically, has yet been so long applied that we are perfectly safe in using 
it; for the creature is really so mucli like an oyster, thou~h it belongs to 
the mussels from its possession of a byssus or beard by wh1ch it is ab1e to 
anchor itself on masses of rock, and the conditions generally favourable for 
the pearl oyster are large pieces of coral and other rocks at the bottom of the 
sea at an average depth of seven fathoms. It is very intel'esting to see the 
instinct by which the oyster rises up as high as it can attain to and find 
support. It bas a horror· of a sandy bed. The pearl oyster, if it finds itself 
deposi(ed on saud, has a foot with which it actually walks, and it makes· as 
good a ase of its one foot as many human beings do of their two. It has, 
in truth, very remarkable powers of locomotion, enabling it to go in search 
of a fitting abode, if it finds the conditions where it has been deposited un­
llllitable. After finding a suitable place of location it throws out beautiful 
silk-like filaments of great strength to form the byssus by which it anchors 
itself, ud the foot is positively used as a hand to adjust the filaments and 
fix them oa the rock to which the oyster desires to attach itself. The chief 
interest, of course, in connection with the pearl oyster, is its power of deposit­
ing nacre. Any foreign substance getting into the mantle of the animal pro­
ducing irritation is at once by a beautiful instinct coated with this nacreous 
mucus. The first operation of the oy5ter is to provide itself with a comfort­
able and smooth abode. No lady ever paid more attention to the furnishing 
or her boudoir than the pearl oyster does in making an abode for itself and 
its interesting ljttle family, which consists at one time of only 12,000,000 eggs! 
(Laughter.) No human being, of course, ever counted u,ooo,ooo, but Dr. 
Kelaart computed that in an individual examined by him under the microscope: 
there were n,ooo,ooo of eggs, and seeing that the aeature begins breeding 
When one year old and continues the process during the larger portion of i~ 
fall eltistence you can, or rather you cannot imagine the millions and billioni. 
of progeny that are produced and which float away on the sea and form food 
for mulfitudinous fishes. Of the millions upon millions of oysters that are 
produced in the young stages only the smallest possible percentage ultimately 
settles on the rocks, and of these again only a very limited percentage 
conte to the pearl-bearing stage. In face of the great forces of nature that 
1 have mentioned we are practically helpless, and all ideas of artificial cuJ.ture 
a.re, of course, defeated. If we could place buoys in the sea, with great coir 
cablts or mats floating in the water, and if we could possibly so anchor them 
that they would resist the force of the winds and currents, there is no question 
thft the pearl oysters would fix themselves on such objects, and pearl fishing would 
then l>ecome a very different and more facile operation to what it now is. Be­
sides directing your attention to this beautiful chart I would ask you to look at , 
this graphic sketch which I have had prepared for me by Mr. J. L. K. Van Dort 
of a diving boat and the scene at the pearl fishery. In the background there is the. 
gaardship, one of those very fine schooners which the Ceylon Government provides 
for the bringing over of the immigrant coolies to whom Ceylon ·owes so much. 
With regard to the steam launch which figures in the animated . scene I may 
say that that it is now the very effective representative of the old shark charmer. 
You have all read about the ·romance of the pearl fishery, and one of the chief 
and most interesting objects was a "charmer" who was employed to charm 
away the skarks so that they did not attack the divers. Mr. Twynam . found 
that the last "shark charmer" instead of being at the pearl fishery was a 
score of miles inland bidding for paddy rents, so lie finally dispensed with the 
SCJVices of the shark charmer. The gun which used to be tired u a lip foJ 
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the- boats going out to the· banks and returning to the shore has also been 
dispensed with. The custom was txpensive, and the storing of gunpowder was 
dangerous. The operations of the fishery proceed smoothly without the incant­
ations of the snake charmer or the reports of the" gun. The formation of the 
exterior portion of the pearl shell is curiously adapted to a useful purpose, so 
that it has been quaintly said of the pearl oyster that it carries its commis­
sariat on its back. The construction of the exterior of the shell is such that the 
conditions are highly favourable for the growth of algre, which are the home 
of organisms, animal and vegetable,-infusoria and diatoms. The diatoms, minute 
vegetable particles, excel even the oyster in reproductiveness, for they multiply 
at the rate of soo,ooo,ooo per month,-that is all. (Laughter.) Pearl oysters 
produce their own food, which is drawn to the mouth of the creature by a current 
it has the power of creating, and it is a question not so much of age as of 
abundant provision of food that regulates the size the oyster shall attain, an.d 
what pearl-bearing qualities it may have. It is a very difficult question indeed 
to decide the age of oysters, and many mistakes have inevitably been made. 
The Ceylon pearl oysters, in consequence of the superior conditions . in regard 
to shelter and food, are of a much larger size than the Indian ones. They 
are altogether superior. Whatever precariousness there may .be about the fisheries 
of Ceylon they are much more profitable than the Indians ones, for the result 
for a series of years of fisheries shows that the pearl banks of Ceylon yield 
an average of R6:>,ooo per annum to the revenue, while the Indian pearl 
fisheries yield only Rs,ooo p~r annum, or one-twelfth of the Ceylon con1ribu­
tion. Now, ladies and gentlemen, I can only just touch on the process of 
diving for shells, which is exceedingly interesting. The class of people who 
dive have been trained all their lives in chank fishing. They are all meat­
eaters, either Mahomedans or Tamils. I saw not a single representative of the 
Sinhalese race at the Jubilee Pearl Fishery, and 1 do not suppose such a 
thing as a Sinhalese pearl diver exhists. It is a curious fact, but the divers 
are all, as I have said, Mahomedans or, so far as I know, Tamils, who are 
meat-eaten;. They feed well, and they are consequently able to undergo great 
fatigue. I have seen it stated in books that the consequence of the lives they 
lead is that they are short-lived. Mr. Twynam and Captain Donnan are not 
of that opinion. You will have seen exaggerated statements in some public­
ations about divers remaining under water four minutes and even six, I believe 
such a thing is impossible. In any case there must have been some abnor-

- mal conditions to enable any human being to abst'l.in from breathing, and to 
endure the non-aeration of the blood for so long a period. In this last fishery 
Captain Donnan timed a diver to 109 seconds, the period in which the diver 
was under the water, and I should like to know if that has ever been exceeded. 
To see a human being go under water, and mark the time he stays there, 
though it is only less than a minute, it seems a perfect age. Now about 
the sharks. I think ·it is pretty certain that in the whole course of the Ceylon 
fisherit!!l only two human beings have fallen victims to these fierce fishes. The 
people jumping into and risin~ out of the water and the sound of many voices 
with all the noises of depositmg the oyster in the boats, form great . pro­
tection. It is also a curious fact, but it is one which aU of us know who 
have been any time resident here, that a dark skinned person has a great 
many more chances in his favour against attack from a shark than .a white 
skinned · person. The Arab divers of the Persian Gulf are so well aware of 
t:his that they artificially blacken their bodies when they dive fof pearls. . There 
is another very curious thing about the divers and. crews in the boats. Those 
l)f you who understand the science of ' null!bers may be interested to know that 
they seem to have adopted the decimal system. There is no reason why they 
should not have three sets of divers on one side and three on the other of the 
boat, but there are actually three sets on one side · and enly two on .the other 
-ten divers, ten boatmen, and three others, and I submit that it is quite prob, 
able that th~ decimal system has beeJl adopt_ed for the facility of countiAg 
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and dividing. You all know that instead of one-quarter of the produce ·Of the 
fishery it has recently been found necessary to allot to the divers, whose work 
is very hard indeed, one·third of the produce. It is a most interesting sight 
to see the fishing boats begin in the morning by dawn, and anything more 
beautiful and poetical you cannot imagine. Floating over a sea that previously 
was as silent as death, -(the guard ship resembling "a painted ship upon a 
painted ocean,") you see them all rushing up, taking theu stations, beginning 
the diving operations, and working away without intermission from dawn fill 
half-past twelve or one o'clock. Then they come s'l(eeping back again pass· 
ing close to the guard ship were the superintendent of the fishery stands and 
shouts out "Ettana chippei?" (How many shells?) and they answer, some s,ooo, 
some 7,000, or 10,000; others 15,000, and so on. The lower numbers elicit 
derisive groans, but if a man says 25,000 or Jo,ooo there are cheers. A diver 
bas been known to collect 8o oysters at a haul, but 40 are nearer the average, 
and a couple of millions have been landed in a day. The boats make for the 
shore as fast as they can, each boat striving to be first, and the oysters are. 
divided into lots; the divers are allowed to take their portion of one-third of 
the shells at once and sell them, and by selling them m small quantities they 
are often able to get better prices than the Government share realizes. The 
prices they get generally, however, regulate largely the prices that will obtain 
at the public auction. And a curious and weird sight is the public auction ! 
Those I saw took place by lamp-light, Mr. Twynam sat at a table, and the 
buyers were ranged round. The .latter seemed to have combined in some agree· 
ment amongst themselves as to the prices, but generally their cupidity would 
get the better of all promises and they ·began to bid one against the other 
going up to higher and higher price~, much human nature being evinced. In 
my time in Ceylon, oysters have been sold. at from RS to £18 per 1,000. 
£x8 was was given for oysters in the time of Sir Henry Ward and I do not 
know of any higher figure. 

Of the subjects noted for remark, we were compelled to omit many of the 
most interesting. We were not able, for instance, to refer to shells of the 
pearl oyster, chanks and corals ·which we had before us for illustration. There 
were shells, pure and ·simple, from the Jubilee · Fishery, and by way of con· 
trast others when fully mature oysters were taken from the Cheval Par. These. 
latter were coated over by beautiful structures of cqral of most varied design, 
and there can be no doubt that the coral insect, ·while in one respect the 
friend of the pearl shell, in providing blocks for the mollusks to affix them­
selves to, are amongst their enemies by loading them with elaborated carbonate 
of lime, so abundant in the waters of the Gulf of Mannar, and in some 
cases hermetically sealing up the . shell and animal in a tomb of rock. For 
we saw specimens of shells so entombed at the scene of the late fishery. But 
we forgot our chief point, which, however, we urged on the Governor subse· 
quently, and that was, that, out of the large revenues likely to accrue from 
the great fisheries now apparently certain, an aquarium should be provided in 
connection w.ith the Museum, by means of which the people pf Colombo and 
visitors would be enabled to follow all the stages in the life history of the 
pearl oyster. We tllink the Scotch Governor met the proposal in even a more 
liberal spirit than ever his Irish predecessor did the ·su~gestion that Captain 
Donnan, who had laboured so bard to make pearl fishenes successful, ought to 
benefit by a share of the proceeds, Governor Gregory was equal to the occasion 
and generously conceded that Capt. Donnan was welcome to all the oysters 
be could dive for and bring up! Capt. Donnan's advocate is understood not 
to have gone into ecstacies of gratitude, for, though it is true that one oyster 
may contain I So pearls, yet ISO shells may be opened and not one pearl found I 
We meant specially to point out that, if artificial culture of the pearl oyster 
became possible, the intrinsic value of true pearls (which the imitations closely 
approach in beauty) would be most seriously diminished. But the great and 
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satisfactory fact to which we wish to draw attention is that provided a sufficien 
supply of boats and divers c:an be obtained there 'is an almost certainty of 
l~e and profitable fisheries on the Cheval and Modaragam Pars in 1888 and 
181!9, while Capt. DOIIII&Il is said to have discovered a fresh bank stocked 
with oysters estimated at SO millions which will afford a fishery in 1890 l In 
the face of all this what pity can there be for the poor pessimists who tell 
us that the colony cannot afford to recommence railway extension ! As to the 
apparently fabulons powers of reproduction of the pearl oysters, we may say 
that exaggeration is impqssible. Even deposited oysters, fairly grown have been 
found on the Indian banks, in successive strata superinposed to the height of 
a human being. This was in 1884 wben the calculation was that there were 
fi.ve hundred thousands of millions, that -is Aaif a millitm tlj millions (!) of 
oysters on the I11dian banks. How many millions remain for fishing we do not 
know, but we should think not fewer thlln a thousand millions; while we 
ventue to anticipate Capt. Donnan's report by estimating the number available 
for fishing in Ceylon within the next three years at not less than 200 to 300 
JDillions. • 

THE PEARL FISHERY; THE ANOIENT TANK REGION, AND THE 
RUINED CITIES OF CEYLON : AND HOW 

TO GET TO THEM. 
(Frtn~t tilt Ctyltm Obstrutf', Nf?Ptftfbtr 29. r887.) 

When the railway to Jaffna is constructed, with a brandt from Anu­
radhapua to Mannar, and another to .Trincomalee, a visit to tbe northern, 
north-central, and eastern regions of Ceylon will be so enormously facilitated 
that we may anticipate the ancient solitudes being stirred by the voices ·of 
crowds ~ toilrists,-tourists guided by an agent of the world-renowned Cook 
of Leicester! But as this is a somewhat distant contingency, we must look to 
the management of the steamer which is to supersede the " Serendib" for 
arrangements which will enable even ladies to have a look at the pearl-fishing 
operations, in the early stages 

Before decay's effacing fingers 
Have touched the lines where beauty lingers 

of the nacre-secreting bivalves. Going by steamer to the pearl fishery, tr.wellers 
could cross to Madawacbchi, where the Central Road and the mail 
coach (a bullock coach as far as Dambulla), are met within easy distance of Anura­
dhapura,-by the safe, if slow, means of a bullock cart. , Or, far better, if ptovi­
sion for horse and gig cannot be made, the visitor to the pearl fishery could 
provide himself with half-a-dozen coolies and three jinrikshas, one for him· 
self and two for his bedding and commissariat. He could thus cross the north~ 
ern end of the island from Mannar in the north-west to Trincomalee in the 
east; visiting en route the great tanks, Anuradhapura and Mininta!e, SigJ;i, . 
Dambulla, and Polonnaruwa. At Trincomalee, the visitor from Colombo and otha 
parts of Ceylon, or the tourist from· distant parts, could by arrangement me«;t 
the steamer: Trincomalee (itself an ancient place) as well · as a grand port, Batti­
caloa and Galle being well worth seeing en route to Colombo. We make our 
good friends, Messrs. John Walker &: Co. a present of these crude ideas, on 
which we have no doubt they will improve. A private company can lay them· 
selves out to plan excursions and so attract passengers, after a fashion which 
Government could not possibly attempt. So much as to the opening up to tbe 
comparatively many of interesting scenes and strange regions, which are at pre· 
sent visited' by only the very few. 

We may now glance at some of the many interesting details connecter;l 
with the natural history of the pearl oyster and the details of the fishery, which 
time did"'not permit of being even alluded to at the Conversazione on. Saturday 
eveninr: One of the most formidable enemies of the pearl oysters, next to cur-
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reots laden with mud or sand, is a minute shell, a species of II&Odiola ; a mllllel, 
but with the stranee habit of the individuals aggregating in a sort of blanket, 
into which minute fragments of coral, shells, &c. are embodied. We have always 
compared this aggregation to the red spider on vegetation. Up to the age of 
one year the young oysters are in millions upon millions, destroyed by this 
IW'an as the Tamils call it. If, however, the pearl oysters can only manage to 
survive beyond the critical period of one year, they turn the table on the 
modioU. and, instead of allowlDg themselves to be smethered, they eat up their 
enemies, literally "feeding fat" their grudge against them. The species of 
baliatu called the "trigger " or "old woman " fis4 is also supposed to destroy 
far more of the modioU. 'han of the oyster spat. But the Hon. Mr. Thomas, of 
the Madras Civil Service, followine an idea started by Capt. Phipps of tlle 
Indian Pearl Banks, has introduced an element of doubt in the question of what 
is pearl oyster spat, asserting and quoting British Museum authorities in favour 
of his opinion, that what has always been taken for oyster spat was not "the 
real Simon Pure," but the young of quite a different mollusk. The correctness 
even of a portion of the beautiful drawings, engraved in Tennent's Natural His­
tory, is impeached. YerBUB Phipps and Thomas of Madras and the scientists. 
those with fullest practical knowledge of the Ceylon fisheries, Mr. Twynam and 
Capt. Donnan, still hold the faith which old Master Attendant Steuart heldand 
expressed. They state that, if the masses of spat they have hitherto regarded u 
embryonic pearl oysters are not that, they should like to sec 'separately the gen· 
uinc spat, and this they told us they had not seen up to the date of the Jubilee 
fishery. The scientists, as we have said, have sided with Mr. Thomas, amongst 
them Mr. Haly of our Ceylon Museum, but certainly a constructive should fol· 
low a destructive theory. · That the pearl oysters produce spat in enormous 
quantities, and that masses of such spat go floating over the Gulf of Mannar, 
and, perhaps, beyond its bounds is certain. But it would appear that, simultaneously 
masses of the mature shell of .J.victtla vezillunt float about and get mixed up ~ 
every sense with the oyster spat, specimenli of both being placed by Mr. Thomas 
in the British Museum. His reference to the Museum authorities led to another 
result, viz., that we ought no longer to call our small pearl oyster .J. vicula 
(mekagrina) margaritif"a that being the proper name of the large shells so ex­
tensively f.shed off the coasts of Australia and which yield the mother-of-pearl, 
out of which so many ornamental and useful articles are manufactured, including 

. knife handles, buttons, papier michl: inlaying, &c. Our small oyster (Jt inches 
in diameter at its largest, instead of 1 foot and more) ought to be distinguished 
as .J.vicula (meleagrina) jucata. In each case the lovely lustre, white with just 
a suspicion of pink, is dye not t!i any pigment in the mucus secreted and cal­
cified, but to the deposition of the nacre in films of almost inconceivable thinness 
one oYer the other and with slight corrugations in ~he enamel to the interior of 
th~ shell and the ~arl. Although fine ~arls are occas!onally found in the great 
avt.Cula they are ch1eAy valuable for theu shells, wh1ch are cut up; fashioned 
and polished by cunning workmen, into objects which rival gold and gems in 
beauty. Our small oyster is valuable not for its shells but for the gems it produces. 
The general o·pinion of scientists is that each pearl is formed over a nucleus of 
some minute irritating substances, on which nacre was originally laid to prevent 
inconvenience to the soft-fleshed animal. The nuclei have been recognized as 
grains of sand and diatoms, and Dr. Kelaart found on one occasion the eggs 
which had escaped from the creature's own ovary, coated with nacre and destined 
in time perhaps to assume the dimensions of valuable pearls. Bu~ in some pearls 
no foreign nucleus can be traced, and Captain Donnan -has formed a strong opi· 
nion that the majority of pearls owe their origin to an instinct which leads the 
nacre secreting animal to utilize a_n:y excess of the carbonate of lime mucus in 
the formation of the separate beautiful spherical objects which are prized aa 
the most chaste of " gems of purest ray serene." It seems probable too (and 
this fact, if it be a fact, is of great practical value as applied to fisheries, 
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C:oustituting an additional _reason for not delaying a fishery for full maturity 
or even a close approach to it) that the oyster as it grows old (it is older 
at seven ·years than human beings are at seventy) actually absorbs ·the nacre 
of which pearls are formed. Pearls, therefore, can not only increase in size 
with years, but decrease as middle age is passing into the limit of life, so 
becoming "small by dewees and beautifully less. ·~ But there is much, nearly 
all, yet to learn regardmg the laws (for laws there must be, however capri· 
cious existing circumstances and causes seem to us) which govern the formation,, 
growth or decay. (if decay there is) of pearls; and apart from being an inter­
esting popular obJect, a large and carefully stocked and well regulated aquarium, 
such as we hope to see in ·connection with the Museum, would enable careful 
observers to investigate and settle sur.h curious questions. Questions involving 
results of much value, too, perhaps; for we can see no reason why the. pearl 
oyster of Ceylon should not be compelled in a sufficiently spacious aquarium, 
filled with sea water well saturated with carbonate of lime, to coat with nacre 
foreign objects carefully introduced into their "mantles," just as a mussel yields 
to the Chinese pearls and pearly objects of great beauty and variety. 

There is much more to be said about the pearl-yielding shell-fish in which 
we are all at present so deeply interested. But we must close for this occasion 
by pressing -on the attention of the public and the Government of Ceylon the 
pro\'i.sions in connection with our Museum of an aquarium worthy of the country 
most distinguished for the value of its fisheries and the beauty of its pearls. 
The results of such a: provision might be not only interesting to the public and 
of scientific importance, but also of great economic value. Before the fishery of 
1888 has been long concluded, therefore, we hope to be able to watch the 
pearl oysters in their successive stages of life, walking up the sides of a great 
glass aquarium, O£ moorin~ themselves, each by its byssttB, to blocks of coral or 
concrete, placed amidst the sea water: sea water constantly renewed and kept 
pure for the purpose. 

MADRAS JUBILEE RETROSPECTS. 

PEARL FISHERIES. 
Near the southern extremity of the Presidency lies Tuticorin, on the Gulf 

of Mannar, in which is a Pearl Fishery, worked on the southern shores of the 
Gulf by the Government of Ceylon, and on the northern shores by the Govern­
ment of Madras. It enriched the Kings of Ceylon in the days Marco Polo 
who has recorded many quaint legenas on the subject. But considerable scientific 
progress has been made since ~arco Polo's time in exact knowledge of the 
habits of the oyster. The earher researches of 1857 were made at the instance 
of the Ceylon Government ; and those of 1884 were conducted under the orders 
of the· Madras Government. The nature of these researches is of a scientific 
character that comes hardly within the scope of these notes. It i~ enough that 
they have been endorsed as an advance by leading scientists in England, and 
that the practical result is that from an improved knowledge of the habits of 
the fish it may be hoped that the fishery will be improved. Already is there 
promise of a most extensive fishery in 1888 or 1889, for the pearl oysters in 
a healthy state cover an area of coral reef five miles long, and one and-a-half 
or two miles wide, and so thick are they that tbey are clustered together in 
some places one over another, knee deep, and show, by experiments made from 
6oo ·to 700 oysters a square yard. 

Apart from studying the fish, attention has also been given to the mode 
of fishing. Hitherto pearl oysters ha\·e been brought up from the bottom of 
the sea by native divers in exactly the same way iii which they dived in the 
days of Marco Polo. Descending with the aid of a large stone hitched to one 
toe, and without any divine dress, it is natural that in 8 or 9 fathoms of water 
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their stay at the boUoDt ·is usually less than a minute ; and tbe few pearl oyster;; 
hurriedly picked up are thrown into a small net attachet.l to the diver. Less 
hurried and more thorough picking is to he expected of men who in European 
diving dress can stay down for hours together ; and e:to:periments in this dir­
ection are being made in view to ascertaining the best m~ans of meeting most 
economically the many practical difficulties with which the position is surrounded, 
such as the prevention of the theft of pearls, the maintenance uf order .amongst 
the large numbers assembled at a fishery, the giving to each diver an indivi­
dual stimulus to exertion by a system of payment by shares, and the provisioa 
of suitable boats and gear in sufficient numbers to ·complete the fishery within 
the short time in which the weather allows of its beirig conducted. 

The two last fisheries conducted by the Madras Government yielded 1n·186o 
Rz,5o,276, and in 1861 R1,29o003; while the Ceylon ftsheries from 186o to 
1884 yielded an aggregate of R20,75,211. Madras in times past has thus been 
far behind Ceylon in the profitableness of her Pearl Fisheries. The primary 
reason for this lies, however, in the natura\ advantage~ of the Ceylon position, the 
pearl oysters preferring the southern side of the Gulf of Manaar on account 
of the lee side of the island of Ceylon being sheltered from the strong current 
which, sweeping down the Bay of Bengal, turns westwards round the south 
of Ceylon, and then northwards into the Gulf of 1\Ianaar, impinging directly 
on the Madras side of that Gulf, while the Ceylon side is sheltered. 

But any deficiencies of Madras in pearl fishery rev<"nue liave been in a 
large measure recouped by her uniting with her pearl fisheries a fishery for 
the holy shell, called the Cbank. It is the Turbinella pyrum of naturalists. 
This fiShery is not followed in Ceylon though the shell fish are very ·abundant 
there, but on the Madras side it has been developed from almost nothing to 
about R25,ooo a _year, and under present management is calculated to yield a 
steady annual revenue of about the same amount, as well as to be the training 
ground of the divers on whom the working of the Pearl Fisheries are dep~ndent.­
Madras Mail. 

HOW THEY MAKE PEARL BEADS. 

These are chiefly made in the department of the Seine, but a cheap and 
inferior quality known as German fish-peuls are manufactured ia Saxony. 

The practice of making hollow glass beads and filling them with pearly 
varnish, was in vogue at an early period among the artists of Murano, but was 
prohibited by the Venetian Government, because it was considered either fraud­
ulent or dangerous to health on account of the quicksilver used. The art was how­
ever revived and improved by a French bead-maker named Jaquin, who used the 
scales of the sma\1 fresh-water bleak for making a pearly powder, which bad all 
the lustre of the most beautiful pearls, and was named by him Essma d' Orimt. 
He first made his beads of gypsum and covered them with the pearl·powder, but 
this did not answer, for the powder rubbed off the beads and afihered to the skin 
of the wearer. After this the beads were made of glass, covered inside with a 
solution of isinglas and the pearl essence, and filled with wax, which was bored 
through with a needle; but various improvements have been made in the manu· 
factures since then. In 1834, a French artisan invented an opaline glass of a 
pearly colour, very heavy and easily fusible, which gave the heads all the differ­
ent weigltts and forms found among real pearls. They are now filled with gum 
instead o£ wax, by which means a highly transparent effect is produced, and the 
surface being deadened by the vapour of hydrolluoric acid, their appearance hardly 
dilfers from that of real pearls. 

Pearl heads are not made by drawing the glass out into tubes as described 
above, but are blown 5eparately; one workman being able to blow as many as 6,ooo 
of the commoner quality in a day; but if they are required to be very beautiful, be 
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can prolluce only J,200 or r,soo, which be makes round, pear-shaped, oil-sbape<.l, 
or ftat on one side as may be desired. 

The bleak, whose scales are employed to make the pearl-powder, is but four 
inches long; 4,000 fish yield a pound of scales, and these do not produce four 
ounces of the essence, which is preserved for use in a solution of sal-ammoniac. 
This is mixed with dissolved isinglass, and blown into each globule by hlenns of 
a fine glass pipe, the pearls becoming more beautiful and more valuable, tho: larger 
the quantity of -nee used. Some of the best imitations fetch really good priC(;'s. 

SELINA GAVE. 

-Etulem Gautte of Faslzions. 

PEARLS AND THEIR STORY. 

The instinct implanted in the human breast, more powerful than all 
others, is the love of admiration. The savage tatooes and barters his goods 
for beads and ostrich feathers. The Red-Indian, to be a nobleman, wears his 
escutcheon in his nose, an.d the ring that dangles there is the sign of his 
aristocracy. It is to create admiration of the fashionable lady, that the Parisian 
milliner brings all her resthetic genius to bear. Every realm of Nature has 
been ransacked-the bowels of the earth have been mined, and the caverns 
of the deep have been explored-but the pearl stands pre-eminent, for, from 
the oldest ages of antiquity, it has attracted attention, and has been used 1\S 
a penonal adornment of rare beauty. Even the Poet uses it for a happy 
figure, for does not Dryden sing:-

"Errors, like straws, upon the surface flow 
He who would search for peatls, must dive below." 

It is strange there exists but one lintfe 'llltlrll in English language devoted 
to the Pearl, its bon\e, its history, it$ peculiarities,. price, and various uses . 

The Literary world, as well as the Scientific world, have recognized, in 
Pearls, the emblems most titled to represePt s1,1rpassing purity. Eveu in ~ligion, 
no matter in what caste or creed, there bas existed in Sacred Liten~ture, 4nd 
still exists, a venerable significance in allusions to pearls. 

In the Pentateuch, we meet the word Bdtllium which is ueriv~'ll how 
the Hebrew word Redolth:k, a product of lla,·ilab. Gesnius, folLowing llocbart, 
Cu!ICUrs in rendering tbii to mean nought but the Pearl. In the New Test~ment 
we have presented to us, in the sublime Apoca,lyptic Vhion, t~e City "wkou 
lrwlve t<~lrs w.-rl! lwelvt' Pearis." 

In a very early period, one belief existed, to wit, that l'earls were formed 
from drops of rain falling into the open oyster shell. It was this idea wh~<;h 
was borrowed by_ Tom Moore-who stole the figure for hili po~:m, entitW 
" t•,·ri ,,ld lki! Pearl. ' The opening lines· run thus :-

" And pr~ious the tear, :.s the rain from the sky, 
Which turns into rear!, as it falls in the sea." 

Marbodu> has also sung of them, as " Spoils of Neptune, the Indian Ocean 
boasts," and also adds:.-

"The sea-born shell conceals the ,;o round, 
Called by that name, as always single found. 
ORe in one shell, for ne'er a larger race 
Within th.eir pearly wallR, the valves embrace." 

'fhllre ;uc many ancie~tt ideas rega(din~: the ~ and vit'ltlts of Pearls. 
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PEABLB ANI> THBIB !WORY. 

Robert Herrick writes-:-
" Some asked how pet~rls did grow, and where, 

Then spake I to my girl 
To part her lips and showed them there 
The quarelets of P~rl." 

Burton contributes a couplet 
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"P~rls . and gems of lustre bright, 
All sleep beneath the wave." 

HemaNS,withpoeticpen, luis contributed towards this gem the following four 
lines:-

" What hid'st thou in thy treasure-caves and cells 
Thou hollow sounding and mysterious main ! 
Pale glistening P~arls, and rainbow-colored shells, 
Bright things did gleam unrecked of and in vain." 

Shakespeae, of course, is not behind hand. In Richard lll, Act I, Scene 
4, we hear him laud them thus :-

"Heaps of Pearls 
Inestimable stones, unvalued jewels _ 
All scattered in the bottom of the sea." 

An American Poet, James Percival, from across the Atlantic, sends us 
two lines:-

-"The fl.oor is of sand, _like the mountains drift 
And the Pe,"l shall spangle in the flinty· shore." 

Our Poet: Laureate in his " Merlin and Vi\lian" . pays the latest tribute 
of praise to pearls, and with this quotation we will drop the (Joe/it) side of its History. 

" The fair pearl-necklace of the Queen 
Tl:at burst in dancing and the pearls were spilt. 
Some lost, some stolen, some as relics kept, 
But never more the same two sister pearls 
Ran down the silken thread to kiss each other 
On her white neck." 

Thus much for this gem as it figures in the Poetry of our Literature. 
The l'earl has its lt.aMial in various seas. We bave Englisla, American, 
Chinese, Persian, Ceylon and Australian Pearls. 

Though white is the general color ,of the Pearl; we have the Black pearb 
of Mexico, the Parti-colored Black and White Pearl of AleJ(aDdria, and the 
Pink Pearls, referred to by Pliny,_ of the Adriatic. These last are found ia 
little shell-fishes, "'YIZ.· 

Among the "Fa1n1111S PetJrls of Antiquity" are:­
Cleopatra Pearls-Circa B, C. 30. of Egypt. 
The pearls of th~ wif~, of Caligula-Laulia Paulina-B. C. 50. 
The "Pliny Peat!" A, D. so . 

. ,. Sir Tho111as Gresham's PC!!lrl " 156o A. D. 
Rudolph Pearls IOOc} A. D. 
Y oussoup Pearl 1620 A. D. 
The Shah Pearls I6JJ-16:lS A. n. 
Arnngzeeb Pearls· 1650 A. D. 
The Conway Pearls 16~2 A. D. 
La Perigrina Pearls ISJO A. D. 
The " Hope" Pearls-l83~ A. D. 
The RU$Sian Pearls-I84o A. D. 
The Paris Pearls-'-t8'i8 A. D. 

The largest known Peatl is. one of irr~gular shape in Mr. Beresford H~'s 
Collection at. the South Kensing~on Museu~. _This· inag~ificent Pearl we1ghs 
3 oz., has a ciJcumference· of 4l mches, and 1t 1s surmounted by an enamelled 
and i~welled gold crown, forming a pendant of great value.-CJiA&L.Es.-.llladras 
Slt~Manl. · 
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C.BYLQ.N PEA.BL FISHBRlU. 

CEYLON PEAB.L l!'ISHDIBS 
PAST FISHERIKS. 

Tbe following tables give & oomplete rtllam6 of the :N!YeUue receipts from 
Pearl Fisheries within the British era. Bel\\'eeu 17!16and 1837- make use of a· 
atatement shewing the rennue and expendi~nre only: from 1838 onwards. fuller 
details are given. We retain the old c•xrrency of £. 11. d;, although tbe 
"£ " i11 really one of ten rupees all through :- · 

(Statement of Reveuue and Expenditure from 1796 to 1837, ~ompiled by the 
late Mr. J. L. Siebel, ·chief Clerk of the Colonial Secretary's Office, for the 
information of Sir Henry Ward.) 

{;e:;8• ••• £~~ 0 f /kpt.,Jtl,ure, ~;·~ Rectipts. ~ .~~i~ure0 
1797 ... 110000 0 0 1826 ... No Fishery ... 669 0 0 
1798 ... 1~ 0 0 1827 ... i68 0 0 
1799 ... 321J63 4 6 ... 7188 18 0 1828 ... 305!3 7 5t ... 1651 2 2 
1801 ... 15022 13 8 ... 2200 16 0 182V · ... 3827il 14 4 ... ll66 1 0 
1803 ... 16315 7 6 .•. 1057 17. 6 1830 ... 22"256 9 0! ... 926 10 0 
1804 ... 77tl20 3 10 ••• 2347 9 0 1831 ... 29336 11 8.l ... 1204 11 0 
1806 ... 41~ 5 8 ... 1339 12 1 1832 ... 4581 0 0 ... llOO 19 6.l 
1808 .•. 84257 14 8 ... 1963 12 10 1833 ... 32089 10 11 .... 7550 13 4 
1809 ... 27246 7 8 ... 655 12 0 ]834 ••• No Fishery. ... 449 0 0 
1814 ... 105187 12 5 ... 36M 6 0 1835 ... 40346 0 9 ... 5586 2 51 
1816 584 4 9 ... 159 0 0 1836- ... 25816 3 lll ... 5826 4 5 
1816 9:!6 ll 2 ... 550 0 0 1837 ... 10631 4 9f ... 2373 19 5 
1820 ••. 3040 19 6 ... 483 0 0 ------ _ ___.___ __ 
1823 I l 300 0 0 Total £946,803 8 a• 51,752 6 S.L 
1824 ~ ... No Fishery 300 0 0 ~ ll 

The following return ia taken from Capt. Steuart'• Account of the Pearl 
Fisheries, and, althongh chiefly given in old Indian currency, it makes up a 
total somewhat different from the foregoing :-

year. . RPctipts. Expe~tdittwe. 
1796 Porto Nova Pagodaa 98,9'26 12 31 5,203 4 52 
1797 do. do. 330,620 4 74 1,918 3 15 
1798 do. do. 380,748 28 6 12,729 17 57 
1799 Star Pagodas 94,254 16 62 32,068 25 5 
1801 do. do. 37,556 31 1 ·5,501 44 2 
1803a ... Porto Nova Pagodas 48,4.J59 29 3 2,821 15 0 
1804 do. do. 190,144 27 0 5, 796 12 0 
1806 BU. Dollars 386,997 10 2 ,.. 12,516 6. 0 
1808 ... Porto Nova Pagodas 242,086 48' 0 5,~ 45 0 
18t)9 .. do. do. '13.173 37 0 1,759 .•U 40 
1814 .. . Rix DoUan 1,202,052 6 I' · 41,443 .1 3 
1815G ... · do. 4,858 0 ill Ne' proceeds (not given) 
1816 do. 47,361 10 1 ... 48,275 u 2! 
1820 do. 34,763 9 (J · 5,520 .2 2~ 
1828 Madras Rupees 327,550 12 2f. 15,594 10 1~ 
1829 .. do. 407,570 12 0 Ul,~ ' 15 ' 7 
1830 do. 251,915 0 0 8,224 7 3~ 
1831 do, 328,758 ,0 . 0 u;293, 14 5; 
18.~ ... £4,581 0 0 £11l, .1. 71 
1833 ... .£32,059 '10 11· £7,016 0 11 

'183!S. ... :£40,346 0 9 £2.~? 0 0 
183!1 ... ... £25,816. 3 lli ... £2,280 8 li 
1831 ... ... ... £10,631 4 9i ... £1,23.'{ 9 4i 
Capt. Steuan makes the total net revenue from 1796 to 1837 incluive 

£524-.521 148. 2Jd.., apiDBl £585,000 acoontiDJ to Mr. Siebel's Statement.. 
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Year, ~f! Bold tor !t,~ Total Re·IExpenditure.l ·~~~ 
___ F1shed. ~-- 1,000. venue. ~~ 

1888to18MNo regalar £ s. d. £ s. d.l £ s. d. : 
Fi1herv ..... -·.. ............ ... .. 2,006 0 Oj 8,639 0 0 : 

1855 6,H3,76'2 fi,~1,81tl 2 3 3 10,922 1 0 2,682 0 0 ; 

~~ :ia2~~oa ... sf'.~ ........ o .. is"si so,s63 6 6 4,~ 1~ b i 
1858 16,484,861 12,353,~ 1 19 0 24,120 0 4,741 16 2l' 
1859 4,191,465 3,143,!~1 6 3 9 48,2lli 18 10 4,i!30 1o o 1 
1860 3,644,994 2,743,467 12 17 10 86,681 1!! 4 3,8S8 0 0 I 

23 
18 
18 
14 

1861 No .Fishery .................... , · · .... 1,1!U7 13 0 I t:: u,~;6,794 .... s:779;4i4 ... 5. i6" o· 51,oi7 11 ~~.::~r; g g . 22 

From } { 11,4lli···a 9c :. 1864 ~o o Fiahery 
I8G9 s,1ss n · u ! 
1870 J 11,666 12 2jcl 
1871 769 9 96 
~ ~ ~0& 
1873 2,208 5 9c 
~~: 1,699,669 1·.~ .•. ~5,700! 7 18 0 10,119 18 0 21~ J ~ 
1876 No fuh!'f7~ ...J 1,0111 6 0 
1877 6,849,7aoe 5,1s1 ,200 3 13 8' ts,w~· 2 4,118t 4 1 
1878 No Filh11ry 4,466 14 
1879 7,645,901 4,127,166 1 9 2 g9,424 13 J 4,181 7 
1880 311~. 25.927, 0 15 4 110,000 0 8,868 2 7 
1881 l7 ;838,593. 18,2i6,781 8 5 8 69,868 16 8,li00 0 0 
1~ NoFiahel'J'. 884 0 0 
1883 No Fishery. 
1684 1,794,028 1,262,686 2 12 8i 3,321 111 81 738 11 Gi 
1880 No Fiskery. 1,000 4 o1 -

... 

80 

1!! 
81 
47 

40 

1886 No Fishery. · - 1,061 18 0 -
1887 \' 30,947,9051 20,631,937 ~~ 4f 39,609 11 ll\~609 11 11~ 26i 
Total 166,7118,714 138,639,1102 2 16 . 3 3116,6M 8 91oe,156 1 tt: 
a Thie wa oft'Cbilaw fiaht'd in April and November. 
b Oft Kare,iYU c Iallpe(l\iona, &e. · dNatunliet. 6 Sample 10,800. 
1 A Sailing ve-.1 wae voted this year for the protection <Jf t.he Pearl Daub, bu~ it; 

hu no~ been beught Jet; a new boilel' was purcliued ror the Iteam l&UDCh. 
g lacluded ia tlii• GDOtmt, are the proceede of a a~ber of peaTie retained by 

GDTei'IIDlent after the Fishery and sold by the Treallurer, which r8alised £3,3115-6-11, 
a.ctuliiD&' all expen18, OOIDJIIillion, J&c. · . 

l:S.tim&te. i It full, aad I~ bhhll. 
~ l'lwiL FulmBY.-We have now received, through the courtes7 of 

Kr 'fwynaJD, Gevemment Agent Northern Province and Superintendent o the 
p-1 Fiahel'1, a correct manusoript statement of the reaal$11 of our late 
l"iihet7 prep&recl ~ the oftlcW records. This statement we caretuU7 
reproduce u follows:-

Daile. 

Aprilll 
.. 3 
" 4 
.. li 
" 6 

THE OBYLON PKABL 

·-

No. of 
~ten 
Fuhed . . 
1,263,MO 
1,396,753 
1,281,476 
l,oiD,810 

SM,tr/7 

FISHERY OF 1811V. 
Sold for AVflr8le 
Govt. r&:e& 
842,360 Rlll'&J 
931,1fiG . 16'00 

~ ~: 
1169,785 l8'qJ 

R18,2'17 94 
13,987 M 
U.fYIIl • == 
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No. of 8old for Avanp :va.. ~ Gavt. qteper Bevenue. 
1000 

A.pril7 821,483 547,656 rs•()1 11,&63 62 
.. ll 937,177 6~785 19'()8 11,9211 02 
.. 9 837,4111 6n,s1o 19'01 10,8118 09 
,11 1,897,6)6 1;!811,010 20'(9 16,926 21 
.12 1,847,443 898,296 l9'M 1'1,664 76 
,.13 1,452,78'l 1188,5ll3 110'11 19,4811 26 
,u ... 1,716,800 1,144,400 21'46 24,566 80 
IS 15 2,300,168 1,533,445 24•20 37,123 46 
, HI 2,392.702 1,593,135 14'95 23,804 60 
.. 18 1,964,573 1,309,715 16•38 21,465 so 
.. 19 1,751,257 1,167,50!5 21'74 25,391 60 
... 20 l,Gl8,530 1,079,020 20'75 22,400 .40 
.. 21 ... 1,819,798 1,0i9,8015 110·17 21,786 00 
,22 75,555 50,370 j()•90 1,1)63 59 
,13 1,785,7tfJJ 1,190,500 19·41 13,114 00 
,J.i 1,809,945 1,00S,680 16-14 19,479 49 
,25 488,417 324,285 17.00 5,512 85 
,96 22,890 15,260 1800 274 ~ 

Jla.)' 2 26,490 17,660 29·40 5191 30' .. 6 1~,m 110,875 17'00 1,886 88 

•• 7 ,m 5S,6lll 18·00 947 07 --30,K',995 20,631,937 19•19 It.396,095 57 
Proceede eale of sample pearla 630 ro 

G.i'alld Tot.~ B396,696 rY1 
The flOBS ruult oL ~ Fishur· wu ~el'llfore vary uea.rly lear laldls of npees 
while after defra1iq all n~ the general l'tiY81liJ8 has dMb&less profited 
by as much u B860,000. 'l'his compares well lritb the average of Pearl 
Fiaheries in Sir HenlJ Ward's, or since his iime. This may be judged 
from the full etamtioal rt!snm6 of the resuUs of OeJlon Peatl Fisheries in 
ihe :Briiilh era, which we give on page M2. It will be seen that although 
the total of Gyat.ers fiahed and sold for Governmeni thia year was ooneidetably 
hlg)aer than at the Fish117 of 1881, yet the pearls were so much better 
then-the OJIItel's being probably oW.er~that UM net resuU was R510,000 
api.nat ihe RaliO,OOO just realized. In 1863, the nei revenue was R460,000 
from less than one.third the number of o,.atem sold ~hie ye&'l, and in 1860 
uea.rly as much q(lllll.)' was got as in 1887, .hom only ~f : milli.ens of oyaters 
agaills~ 20 milliona this year I __ .;._...._,_~--

CAPTAIN DO:NN AN'S OFFICIAL ~f!PORT OF 
THE RECENT INSPECTION, 

Colonial Secretary's Office, Colombo, 7tb Dec. 18Sr, 
T11 rhe Eelitiw " Ceylim Ofm~r. ~ 

Sir,- I am directed to transmit to you a copy o£ a repo~t by C~ptain Doo~an · 
of the result oC his recent illo5Jle<:tion of the pearl banks .ofi Arippu. and the . 
island of Karaitivu.- I am str, your obedient servant, A. M. ASHMORE. · 
for Colonial Secretary. . . · · · 

Master Attendant's Office, Colombo, ut Dec. 1887. · 

Reetlll Itujte/Wn 11/ Pmrl Banh 
Tht· H011 •. the Colonial Secretary. 
Sir,-1 have the hoiaoar to ft!})Ort my r-eturn to Colombo on the 3oth 

NOYember from an iDSpi!Ction of some of tbe pearl-o15'U beds oft" Arippu, 
ADd tJaeo ial.aDcl el .Xanitin. 
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2. The chief object of the iospectioo was to examine tbe beds of oysters 
on the Cheval Par, and to lift from them and ·wash a sample of oysters, 
in order to test their value and publish a notice of the intended fishery dur. 
ing tl!.e next _N. E. monsoon; but some other banks_ besides the Cheval 
were examined, viz. the part of. the Periya Par which was fished in 1879, 
the Periya and Parkarai, the Vankalai Par, and the Motarakam Par off Arippu, 
and th& Karaitivu Par and Muttuvaralu Par off the island of Karaitivu. 

3· The Cheval Par was found to contain extensive beds of oysters of four 
years, or four years and three months old, both ou the east and west sides of it. In all 
an area of about 21,746,745 superficial yards, containing about 164,429.68.4 
oysten. I sub-divided the east side into three parts, north, south, and centre ; 
and the west side into two parts, north and south, as the oysten on the centre 
part of the east side and north part of the west side seemed to be smaller 
than on the other parts, but the sample lifted from the north part of the . 
west side proved the most valuable of all. · · 
• 4- The north part of the east side of Cheval which was partially fished in 

April last was found to have an area of oysters of about 2,770,438 superficial. 
yards, containing about 17,315,225 oysten. The oysten on it averaged 25 to 
a dive, and 6 per cent of dead shells were found. From this part of the 
bank a sample of 12,053 oysters was washed. Tbe yield of pearls weighed 
8 kalangies and 16 IZ·16ths manjadies, valued at R218, which gives a value 
of R18"09 and 14"52 manjadies of pearls per thousand oysters. 

s. The south . part of east side of Cheval was found to have an area of 
oysters of about 4,882,§00 superficial yards, containing about 35•398,025 oysten. 
The oysters on it averaged 29 to a dive, and 4 per cent of dead shells were found. 
From this part of the bank a sample of 12,o6o oysters was washed. The yield 
of pearls weighed 7 Kalangies and 13 6-16ths manjadies valued at R172, which 
gives a value of R14·27 and 12·6o manjadies of pearls per thousand oysters. 

6. The centre pa..""t 'of east side of Cheval was found to have an area of 
oysters of about s,.]IS2,938 su-eerficial yards, containin.f about 64,5951232 oysten. 
The oysters on it averaged 4lS to a dive, and only • per cent of dead shells 
were found: From this part of the bank a sample of 12,016 oysters was 
washed . . The yield of pearls weighed 3 kalangies and 17 manjadies valued at 
R;8·25, which gives a value of R6·51 aud 6·41 manjadies of pearls per thou­
sand oysters. This sample gave the smallest yield of pearls and least value 
of all the samples lifted. • 

7· - The north part of west side of Cheval was found to have an area of 
oysters of about 4,383,875 superficial yards, containing about 21,919,300 oysters. 
The oysters on it averaged 20 to a dive, and 3 per cent of dead shells were 
found. From this part of the bank a sample of 12,18o oysters was washed. 

The yield of pearls weighed 8 kalangies and 19 1S·I6ths manjadies, valued 
at R225, which gives a value of Rr8•45 and 14"45 manjadies of pearls per 
thousand oysters. 

8. The south part of west side oCChe:val was found to have an area of oysters 
of about 4,326,994 superficial yards, ~taining about 25,20I,84:z oysters. The 
oysters on it averaged 24 to a dive, and 3 . per cent of dead shells were found. 
From this part of the bank a sample of 12,110 oysters was washed. The yield 
of pearls weighed 8 kalangies and 13 7-t6ths manjadies, valued at R212, which 
gives a value of R17"50, and 14"12 manjadies of pearls per thousand oysten. 

9· 1 he small produce of pearls and low valuation of the sample lifted 
from the central part of the east side of Cheval proves that the oysters on it 
are not yet suffictently matured for fishing, and when I met Mr. Twynam 
at Silavatturai we both agreed to recommend that portion of the bank being 
kept for fishing in March 1889. Although the oysters on the other parts of the 
Cheval are not of full age they are sufficiently advanced to alford a profit. 
able fishery next season, and excluding the estimated number of oysten on 
the central part of the east side of Cheval there remains on the other parts 
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an estimated Dumber of 99-834>4S3 of oysters, having aD a9el'age value of 
RrroS per thousand. aad that number is considerably more than it is likely 
to be possible to fish in one season under the most favourable circumstances. 

• 10. On the Motarakam, ('ar which was fished last April, I found about 
J,306,2SO oy~rs still remaining which are available for fishing~ next season 

. sbowd an opportunity of doing so occur. 
11. On the Periya Par Karai and VanWu Par I found a small patch .of oysters 

about two years old, but they were not suftlciently numerous to become of any nlue. 
12. On the K.anritivu Par I found a small bed of three years old oysters 

cootaining about 1,6o5.465 oysters averaging IS to a dive. 
13. On the Muttuvaratu Par which lies about six miles ·to the north-west 

of Dutch Bay, I found a splendid b3.1!k of three years old oysters, having an 
area of about 7,320,6oo superficial yards, confaining about 49o414,05o oysters, 
averaging 27 to a dive. The oysters were firm on very suitable rocky 
ground. I have great hope of this bank affording a handsome fishery in r89o, 
although there is no record of its having ever yielded a fishery. · 

14. On the west side of the Cheval the old oysters on nearly every part 
of it were covered with young oysters about three months old, attached to 
them so thickly that on sevtr'll oysters l counted from 6o to r2S young 
ones. These young oysters will cau'e some extra laboar to the men in the 
diving boats during the next fishery, as it will be necessary to have them 
pulled of the old oysters as they are brought up and thrown overboard again, 
and this will no doubt cause the destruction of an immense number of them. 
Similar young oysters were found . thickly spread over the Periya Par fishing 
ground of 1879.-l am, &c., 

(Signed) J . . Do:->NAN, 

Inspector, Pearl Banks. 
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CEYLON .A.L:IX!NDBITJII; BUB! MINIM G. 

(1'1-oM the "Ceylon Oblm~•r," Jaf&IIM'fl 11&11,· -1.887.) 
Otscov&RY or A LARGK ALEXANDR;T&.-Galle, 1oth Januuy.-From 

Weligama comes the news that a Moorish priest (Mowlana) has found an Alex· 
andrite weighing 1,876 carats, for which he has declined an offer of R1o,ooo. 
It is his intention to cut the stone into suitable sizes. 

THE CEYLON ALEXANDRITE. 

(Fro!!~ the " Ceylon Obltrt~er," Jamu~rr 11th, 1888.) 
The large alexandrite you refer to was sold for R1o,2so, the purchasers 

being tbrt-e Moorish gem merchants of Galle. When Sir Arthur Gordon was 
last here, be expreSJed a wish to see the stone ; but it had then been cut into 
three pieces. Mr. A. L. M. Wil Cassim, the Shroff Mudaliyar of the Kacbcheri, 
accompanie'd by one of the shareholders, waited on His Excellency at Plaisance 
(the Government Agent's residence) and exhibited the gem. The Alexandrite, 
however, failed to attract the attention which its owners expected it would do, 
as the cutting and polishing processes, which contribute in a great measure to 
display the remarkable properties of the gem, bad not been completed. Sub­
s~quently the stone was cut in pieces to suit the requirements .of customers ani 
exported to Europe for sale. 

It is about 1 S years ago since the Ceylon alexandrite first attracted notice 
in London and created a demand for it, which the Moorish gem merchants of 
Galle did not fail to take advantage of. Previous to that, the dealers were 
quite iJ;norant of the value of the stone or of its peculiar properties (dark green, 
which lS changed to a ruby color when exposed to artifictal light), and it was 
no uncommon circumstance for them to burn the stone and try to palm it off 
on passengers by the steamers. It was always considered a very superior specimea 
of tourmaline, until one of the nativt' merchants, more enterprising than the 
rest, consigned a parcel to London, invoicing the contents as " green sapphires." 
The sale of this lot at £2 10s a carat opened the eyes of the 'cute dealers 
down south, as somehow the secret leaked out and there was quite a rush for 
the article. Subsequently much higher prices were realized as the demand for 
alexandrites steadily increased. Hitherto, the largest find has been in the Weli· 
pma diatrict, the Moorish priest (or Mowlana) owning the richest pits. 

A SINHALESE, MR. DE SILVA, AND SOUTH AUSTRALIAN 
RUBY MINES. 

T" tlu Ed1t"r " C~yltm Obst"'"·" 
Gawler Plaoe, Adelaide, 16th Deo. 1887. 

Dna Bra,-By this mail I send you an Adelaide paper in which you will notioe 
we have a 8inhaleae named De SilT& here, taking an aotive part in · oonnedion 
with ~he ruby mines laLely discovered at Moon~ Pleasant. 

It appears he came !rom Pprt Darwin only a few momhs since to push the aale 
or Ceylon and Indian fancy goode, bot not succeeding so well as he expected, he 
turned hie attention to mining and has invested in a considerable number of 
aharea. He is also supplying Sinhalese for the working of minee, bu$ it remains w 
be seen how we Sinhalese will get on with European labourers.-Your& faithfull7, 

A. M. DRUMMOND. 

[We append the eatraot referred to, and some othera.-CoiiPILBRs.] 
On Thursday, n-mber lOth, a party of seven gentlemen from .&.del aide, in­

clading Mr. W. H. Btevenaon (of Meaara. Stevenson Bro1.), the HCretary of the 
eomp.ny (llr. A. J. Bame•), and Mr. k. V. De Silva (from Ceylon, preciou atone 
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410 RUBY MINING IN AUSTRALIA. 

mereh11nt an~ exll!lr~) paid a visit of inspection to the claim owned by the Una 
Ruhy Company, near Mount Plea.sant. On a.rriva.l JIIr. De Silva., by means of 
teoting, advised the ·men at work where to try B.nd wa.ah for rubies. In doing 
oo thto wash dirt was found to contain several rubies and ruby gftrnets, also ~ u 

. amethyst. and a white Aapphire. The Sinha.lese el<presaed hi!llself as hil(bly 
ple.aoo:d whh .the richness of the compa.ny'a porperty. Tlle .P•l'ty returuerl. on 
Friday, hrmgmg borne some excellent SI\Ulples of the precJoaa 8tOIIe8. 8Jucv 
their retarn Mr. Ve Silva. has sent the followin~ report to the secretary:- " Hav· 
ing visited and examined the Una Ruby cl111m a.t Mount Plea.sant, I beg to 
report that 1 searched for rubies a.nd other preCJOIIS .tones. ~'rom throe Or 
four dishes of the anrfa.ce ·soil, I obta.ined a large number of rubies. (includi••g 
the oriental), garnets, an amethyst, a.nd a white a •pphire. These bein~ so readily 
ebtained from the anrfa.ce, I aRI certa.in of the eiiatence of large rubies and va.riona 
precious stone& further ·down, which will be obtaine•l by sinking. The indicatJoua 
m all parts of the claim are much richer in precious atones than the gem miWl& 
of Oe,)don, in which I woe engaged for seven years." 'l'he directors, heiieving Jn 

the r~chnesa of the property, ba.ve two gem miners from the gem mi11es of 
Ceylon to aB&ist in working for precious stones, who proceed to ~he c:10im o.t one~. 
In another oolumn appears the prospectus of the Excelsior Ruby Comva.ny. Th1a 

·company is being formed to work mineral claim N ... 11,278, aituo.~ed near Moun$ 
Pleasant, and to prosecute a &e~trch for rabies, precious atones, and minerals. 'l'he 
aapital is to be £30,000 in 30,000 shares of £1 eat"h. n is stated in the aavertioo· 
ment that half tho shares have been applied for. · 

(Jirom t},. l'rosptcnu.) 
Owing t~ the signal ~uccei!B which has followed the Jl.oating of tho Una Ruby 

Company (Limited,) who'"' claim b.aa been so highly reported upon by !lr. M. V. 
De Silva, precious atone expert from Oeylon, the proprietors of thie claim han grea$ 
faith in submitting it to the gFneral public aa a limited company. . 
• U is intended to purchase from the preaent proprietors the Olaim No. 11,218, 

11tuated near Mount Pleaaant,aud within 20 chains ol tb.e Unll Oompany's Property, 
to ~&arch for rubies, precious atones, and minerals, severxl of wl:Jich ll&ve been 
obtained from thil claim during the past week, of which mar•y are pronounced by 
Mr. De Sil>a to he pure rubies, whioh may be seen at No. 10 'Vat. rhouae Ohamben, 
A.~ela.ide. Mr, De Silva in a report upon thio propHty says he is certun of the 
a.IWitence ot rnhiea a.nd other precious ston~s fr<·m the indications 11.nd wash dirt ob· 
~ned bj him, the surfaee indic&t;ona being much richer than the Kem mine• of 
CB7l0n, in which he waa enjf8ged lOr aeven years. 

ln oonaequenoe of rbe numerou. preciountonea tba.t are likely to be obtained frout 
this and thA adjoininc claims, Mr. De Silva IJ.u decided upon bringing out a" lapidary" 
from Singapore to dress the stones for the market, who will a.rriYe in the course 
of a week or two, and he baa also agrt'lld to bring out · aem miners to work Lhe 
prop• rty (if required.) 

Th•· cl•im wbi•'h baR bl>en suneyed oonta.ina abont 60 acrea, a.nd haa two gullies 
or watereouroea, from whiok the preoiona atones are obtained; and it is also ooo· 
ftdently bel,ev~td th"t the rock wbioh forma their matril< is aituated upon the olaim. 

J'rom the Squth ..twtrala1ian .&gi1ler we take fnriher · e:draots whioh 1hew 
that " rob7-mining" is Lo b~come a big thing in this oolon1 :-

RUBY MINiNG IN AUSTRALIA. 

TRB XACDO!ilfi:I.L llANGB RUJIIJI8. 

The Directon of the MacDonnell Range (Pearaon's) Ruby Company hue receiTed 
the following lett-er from Mr. Richard P~arson, datf'd Lon•1on, November 3rd :­
" The newa I ha.Ye to tell yon this week ia better than ever. :MPs&ra. Haslack Brothers 
have increued their offer to 86s per carat for allstontoa under a corat. They will coat 
n• ~>•. per oara~ t~ out. For the. 1ton~ I ba•l out in Oe}'lon and repolished be~ ~ 
oiJI!r 1!.7. It •• JUSt over 1 oaraim wetght. For all like 1tand about the same sllle :B6 
to £10 pe~ car&t, conaequentJy I have p•tt in hand a good maay for my fi.ret orders, 
as they will buy at once some huodreda, and if of light.er colour than the •amplea, they 
will give as mncb as '20 for otonea of 1 carat. Some that I am having cu\ are of 
lighter eolonr, anrl between 2 to 4 earatlt in weight, so I hepe to be ahle to telegra.p? 
you good Ales long before. yon get tbia. The strange thing ab3ut our atone. 11 

o1gtzed by Coogle 



BUBY MINING IK AUSTRALIA. 

that they are all rubies, and not like tho1e from Burmab and other plaoes mind 
with rarneta. I went the other day to M•ssrs. Brown and Longley, lar~re ruby 
l&pid&ries, to eee if they wo11ld report the aame aa did Ford Wrigbt,and now -1 
oan see how it was that our Adelaide jewellere feU into the error about the 
ltanes. I asked if they would give me a price for cutting, ebowing them a few 
of our s~one•, and lo<>ldug at them tbia lapidary said, • Ob, yes,ls 6d, they are only 
Oape rlibiea (that is kind of hard garnet as ie known), but let me try it llra\.' On 
ooming ba.ck in a few moments he Aid ' I beg your pardon, but I made a 
mtatake; if you come in tomorrow I will tell you the price for cutting them, a1 
I lind it is a ruby/ I went in next day, and he said it would cost :is par carat 
for the atone of 1 carat, 'Now,' I said, • are you quite aure it is not a ga.rnet P' 
and he replie•i-' I am quite sure; bot they at first eight look like garnets or 
Oape ruhJes. However, it is easy to tell when yon ocme to try them ; th~ only 
true test ia to try to polish on the wheel we polish garnets and Cape rubles on, 
but that wheel woultl not touch your stones, and we could only polis& them on 
the diamond and Oriental. ruby wheel, which. is a metallic one, and would at 
once destroy a garnet. This wheel is only used for diamonds and rubies.' He 
stateti that the stone ia a ruby of fine oolo•1r, muob hr.rder tba.n a apinel, and a1 
hard as many Burmab rubiea. Now I thiak that I have proved beyond a doubt 
that our stones are nbiea, and as I haYe already started one order at good 
prices for Messrs- Hasla.ok Brothers and others on the samplea, it proTes that' 
they are of great commercial nlue, and before long our Oompany will be payiog 
good dividends. All the brokers I haYe seen tell me tuat they will be Ia.rge boyers 
of the stones. The B&nk people asked me if I would allow the newapapar people 
to telegra.pb. ~t 011t; but up to the preaeat time I han re'nsed \o let them do 11?­
Mr- L. A- W•thall tells me that he is very pleased that! oame home, as he did 
not get good reports on the few stones which he took with him, but &I he sent 
$hem to 'the at >rea' and they sent them somewhere, be could hardly expect much. 
There a.re,three er four people here who wish to buv in\o the .Oompany,.~ut wi\~ 
the exoept1on of a. few shares whicb I have sold at £1 each I 1ntend Waiting until 
I know bow the Adelaide market goes. I hope the sha.rea lire above £10-they 
Otl){bt to be on the prospects. I am glad to aay that everything baa turned out 
even better thau I eJ:peoted. Messrs. Harold Brothere are very pleased at the result, 
and tell me that Haslaok Brothers are the best men I oot11d deal with; they are 
brotb.ers-in-law of Dr. Popham, of Gawler. I have been offered offi.oe acoommo­
da.tion free by some fi.rms here, but I expect \o take two rooms in Olerkenwell, 
and expect to have some large stones out, b11t the Vf'.ry small ones I will have 
out in GerJJJany or Amsterdam. The fi.rst few hundreds I will have out here by 
the lint cutten in London." We are informed that Mr. Brooks, of Mll6sra. A•h· 
ford and Brooks, has informed his brother, of this oity, by letter reoeived on 
Monday, that the informjltion given by Mr. R- Pearson with regard \o the 
stones is quite correct_ The Directors further wiah to carry on the hiatory of 
the ruby transaotioug in London by giving the telegraphic information reoeiTed 
subsequent to the above letter. By telegraph, dated L mdon, November 15th, 
Mr. R. Pe&raon a.sked, "Should I be offered £11,000 for whole may I a.ocept ?" To 
this the Directors cabled that they expected a. great deal more, but left it to 
hie judgment, askmg b.im how many atoaes he had sold, and what amount of money 
he hsd received. Mr- foarson replied on November 19th as follows:-" "Fifty 
cut, £70; no better offer." 

RUBna AND Tlll FAR NoRTH OouNTRr--Eridence relative to existence of rubies 
ill considerable q11antities iu the Far North country is now rapidly aoo11mu\ating. 
Of course a great many of the statements a.nd estimatee which palE current among ex­
oited spee11l&tors are to be ta.ken with extreme ca11tion. It is not likely tba.l precious 
lton«-s of great value ehould be scattered over so large a space of territory as some 
8UIIfuioe people seem to suppose, or .that they can be obt&ined a.t a very email out­
lay m la~or and money. But the maio point to be de~rmioed is as to whether 
the genmne ruby as found in Eastern couiltrieR, a.nd highly prized In eYery part of 
the :world, is to be proo11red within South Austr .. Iian territory ; and in referenoe 
to tht• q11e•tion there is now very little room for doubt. Our readers baYe probably 
ol<11ely ob~erved the telegrams and lettera which have 11.ppeared in our c<>lumn¥ 10 
referene~ to the visit of Mr_ Richard P~ar<on to Eagland, and the eamplea of 
stona which he has ta.ken to London with him. It will be noticed that very severe 
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aom-t. are D*ie h1 lOme of the shareholders on his. unbuaiDHalib and, ia BOIIItt 
reapeob, queatiouable wa1 of plaei!lg th.,m ou \he market. But tho nama. of well­
bewa British experill haTe been published aa the authorities for the asaertion iW 
the stooee aubmitted to them are true rubies. Pricea have been o1fered and gi• .. u 
which llhow ~at a high value ill ~at upon them in the Loadon market. Privaie 
telepa.a!l have been received by penona of andouhted caution and veracity oou •. 
llrlllJDC the .-Rion that eatiafactory aalee have been concluded. There iR good reason 
by tbia time not only to .hope but alao to believe that the dillcovery ill a genu:ne one. 
0!1 no other ~ounda can the facta and statements be explained except it be the ex­
istence ef a plot of 10 extraordinary a natu .... that it ia di.fficntt to conceive bo-.r 
U oould be carried out. 

· A. ruby mine ia necessarily somewhat of a lottery. When Mr. Streeter offerea 
a high rent for the right to work the mines in tla recently acquired Britisll 
ieaitory in Burmah, opinions differed ia a rAma.rka.b1e degree u to the na.W.re' 
of the bargain he wu propoeillft to make. Yet. it ia certain that the rulen ot 
Burmah &Dd Siam hue been accustomed to extract from the ruby minoa la.rg• 
nnnuea in the ahapt of rents &Dd royalties. In South Australia-or,_ rather, U., 
the Northam Territory1 for it ia in that part of the oolony that the MacDo~mell 
Bangeti are situated-perhaps the greatest service which the deYelopment of ruby 
mines would ooufu would consi~ in its i.tb'acting population to large tracts of 
oouutry which in every respect deaerve more attention th&D they have hitherto 
J'!IOIIived. The total area confined wi~hin ~he . province is 903,690 square milea,or 
no leu th&D fifteen times the area of England and Wales combined. Of thi8 
'ftllt extent of teaitory parhapa one·tenth baa been moderately well eumined in the 
.arch for ita mineral wealth. The rest liea pra.o$ically unexplored, &Di certa.inly 
quiie undeveloped. The MacDonnell Ra.·•gea a.re belieud to be rich no~ only in 
precious 1tonea, but aleo in metals. They are eituated almost e1a.otly on the line 
of the tropic of CaJ?ricom-a position wltich corresponds very closely witb that of 
the Burmese ruby·maning territory in the Northern Hemisphere. It should not be 
forgotten, however., that until the Tranacontineatal Railway baa been aomewl:at fur­
ther advanced than it ia, the cost of carri&~e to the MacDonnell Range country will 
lieo.-rily be Yery treat. The distance from Adelaide is almost exactly 1,000 milel, 
Ed the railway journey to the terminus at the Peake is only 666 miles. Ev .. n wheo 
tile receatly authorised extllllliion to Angle Pole has been aecompliahed there will 
..ni be about 800 miles to be traYersed by conveyance, Of course, weight for value, 
no eommoditiea are easier to carry than precious ato11011. But the carriage of 
proYisione and olher etorea will for a oonaiderable time to oomfl be very ooatly, 
.A.t present the ex~t of the ruby 001111try ill quite a matter of conjecturet but should the 
tpnuinen- of tbe t'&riona aamplea of atones eent to London be established bP.JIODd 
doubt there will be good reason for a mo•ement of population in the direction of the 
MIUIDonneU &agee. The ooneequllllce will be that the mineral wealth of a large 
lllttent of new territory will be prospected, and it will be nry surprising if some 
nluahle dilooveriea are not made. Indieations of 1ilver, tin, and copper have already 
been -n in the neighbourhood, llnd some of the oountry ia described as of a very 
likely character for t.he preeence of gold. The year 1888 will rrobably witne111 
material progreea in the opening up of the Far North. The people o South Auotrali• 
are takiag heart apln. With a riainlf market for wheatt wool, &Dd copper they laa'f8 
ao- reaeon te hope for better fortune as regards tbe l&Dd that ia alr::b 
de'feloped, aad tbe Pl'OfHIII of recent cliecoYery tends to show that only a 
Jm)pol'tiou of the lleld of the colony's real worth has ye$ been teate4. 

THE SOUTH AUSTRALIN RUBIES. 
(Adelaid~ Ubm'11tr, Jan. 9th, 1888.) 

Our London oorrespondent, writing under date December 2nd :-There ia 
no longer any donbi opncerning the value of the rubiea whioh Mr. Pearaon, ol 
Adelaide, as representing Ule MacDonnell ~gea Buby Mining Compant, hu 
iDtroduced to Ulia oounvy. Some of Ulem have been alreacly cut and set wid& 
diamonda, and have evoked unqualmed admiration. They have been ahown to 
Ule Agents-General, who have expressed astonishment at &heir beauty, and haTe 
ken . on view at the Boyal Colonial Institute, where tbeir presenee excite. 
peat admiration, and where Hr. Pearaon was oloaely examined az to his dia-
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eonriea, ancl suddenly ·tound himiMilf a lion among a crowd of colonial no~abili . 
ti-. including Mr. Dennis~n Wood and Mr. Frederick Young. In addition to 
tlaese aamiring Ma~imonials Hasluok Brothlll'll, tbe well-known ell port brokers of 
HaUon Garden. ha..-e Jiven Mr. Peart10n a favourable report, from which I 
make the following exuaclts :-" After sendin1 them to the lapidaries we eame 
to the conclusion that ihe Company had made a valuable dieoo'fery, and p088M8 
swnes which will sell freely at high frioee, A le.rge quantity of these atones 
have been out, and are gradually bemg introduced to the London market, 
~ond there is no douh* in time they will command a re~ody sale, for m!Ul:y of 
them are of edrAme beauty." Bu~ yoa will be able w judge of the value of 
this tesnmon:y personally, as by the present mail a ring of tubiea and diamonds, 
wiib several single specimens of rubies selecMd indiscriminately from the large 
&lUilber brought home, are bein~ forwarded to Mr. Crawford Pearson. li is a 
tact that up to the present no garnet has yet been found in the several parcel~. 
and that a pewterwheel will not polish the cut st·.•neil, while any known Cape 
fiRDIII will be polished by that method. The brokers have olfered to take 200 
rubies a week from the Company when once they are started on the publio. 
They told me that they valued them at (by the carat) between £2 and £3, and $ha& 
&ooording to this oomput<ttion the Company have in this country nearly £100,000 
worth. The:y further call them ballroom atones, almost akin in quality to the 
Siamolae ruby. The brokers further assert that they b6lieve that Mr. Pearaon haa 
no atone with him which weruld not pay for cutUng. I have been asked to bear 
ielltimony to the geological knowledge of Mr. Govett, of Adelaide, whose favourable 
report upon the rubies when in the colony has been confirmed in almost everJ 
pariioular by lbe London uperta, both in respeo* to hardneaa and qualit7. 

RUBY MINING. 
Moa11 Rusn:a.-A few weeks ago a sample of rubiBB from the Maude River , 

near Alioe Sprinas, was received in Adelaide from Oliver's claims. Mr. Oliver 
aubsequenUy sold four-fifths of his interest in the claims, and 60,000 &ton• 
equal to the sample aent. The balance of the rubies (over JOQ lb. in tJeight) 
arrived in Adelaide b:y the North train on Tuesday niaht, and have beaD 
4eposited for safety in one of the Banks. . 
• MAcDotutliLL !Wfou RUBY·JIIXDtG Co.-The Direotera b:y maU on Tueada7 
received letters from thPir agent, Mr. Richard Pearson, reporting further procreu 
in the matter of disposioi of the Company's rubies, and enclosing the follow• 
ing reports from uperts :-" 104, Hatton Garden, London, E. 0., D-ber 
Iat, 1887. The M~Donnell Ranges Rub7 Mining Co, Gentlemen-In handiq 
;rou the half-hoo_p ring made from 7our Australian rubies and two of our 
brilli~ts, we think it as well to steM what we know of the rubies in *he 
ring. The rough rubies were shown us by Mr. Richard Pearaon, and at oar 
introduction he took them to a firm of lapidaries in this city for the purpote 
of having them out and polished. We also. oallad on the lapidariea and gaTe th• 
inavuationsasto shapes and style of ontong. A long conversation ensued, and 
- oame to the ooncluaion that the Company baa made a valuable disooveiJ, 
and poasesi88 stan• which will 1ell freely at high prioea. A large quantit7 of 
these stones have been out, and are gradually being introduced to the Londoa 
market, and there is no doubt in Lime they will oommand a ready we, 
for many of *hem are of uueme beauty. We are, gentlemen, :yours truly, 
~ Baoa.~· "St. lohn'a Lapidary Works, 8~. John'a-aquare, LoadoD. 
To Mr. Richard Pearaon. Ha'fin8 .referenoe to the stones we have been ou,ting, 
.. fiad them rubies, sofMr than the Orten tal, but muoh harder than $he Oape 
rub:y, and from their brillianc1 and unique colour should oonsider them to be 
a valuable addition to the hat of gems already known. Baow.11 .um LA!t&LIIY, 
Lapidista." The ring and out rubies are now on view at the Exhibinon, also 
a few samples of the atones recently brou«M down by the Oompan7. Whea 
the Exhibi&ion ~:loaea they will be shown at the Oompaoy'• om ... Piri•trea\ 
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PRECIOUS STONES ·OF THE UNITED STATES. 

(From "Ceylo11 Observer," Jany. z.stk, 1888.) 
These are described in a very interesting article in the Christmas number 

of Harper's Maga2ine. This article we now transfer lo our compilation, and we 
only regret we .:annot reproduce the truly beautiful coloured lithQgraph in which the 
typical gems and crystals are portrayed. The first is the diamond, which exists, but 
does not abound, in the United States. Ther. there. are sapphires in different forms, 
one in the matrix, corundum being pretty common in the United States, and utilized 
for yolishing purposes. Topaz is next figured, and then a truly magnificent 
beryl or emerald crystal, the largest known, its length being . 8§ inches. Next 
in size is a sptcimen of tourmaline, a gem which in the United States assumes 
dimensions and disp!ays beauty of colouring which leave all Ceylon specimens 
far behind. .A beryl or aquamarina of 133! carats is figured,· and a lovely 
yellow or golden beryl. Specimens of garnets, "the finest in the world" are 
figured, and also of "green peridot, or Job's tears," which ate found assOciated 
with them, and which are said to be carried to the tops of anthills, not only 
by the ants, but by scorpions 1 Tjle statement is gravely made, with no attempt 
at explanation. How either ants or scorpions could carry gems of any £ize, 
or why they should do so, we cannot see. A gem which has been named 
" Hiddenite" is said to be peculiar to the United States. It is a silicate of 
alumina and very beautiful. A fine amethyst is figured, and a "cairngorin" 
or smoky topaz, following which we have turquoise in the matrix. Then we 
have figures of Indian arrowheads, formed of rock crystal, jaspar and chalce­
dony. A very fine fresh-water pearl is finally shown on the page of illustra­
tions, which is itself "a thing of beauty." Many gems and crystals beyond those 
figured are described in ~he papet, "!any of which_ are said to be peculiar to the 
United States, -where as mother aunferous countnes gems are found associated 
with gold. Fragments of diamonds are often found in the debris operated on 
by .the stampers used in reducing auriferous rock. The curious fact is mentioned 
that gems which are blue, green _and other colours by daylight all show red in 
artificial light. They must be all1ed to the Ceylon "alexandrite." Crystals o£ 
spinel, the finest the world has ever known, some of them over 6 inches in 
diameter, (!) have been mined in America. Proper search in our own mountain 
limestone might reveal fine spinels. Opaque crystals of topaz one foot square 
have been found. Quartz crystals penetrated by black hornblende and moss 
agates are very beautiful, as also polished pieces of fossil corals. Silicified 
woods have yielded sections rich and varied in colour and 29 inches in diameter 
for table tops. The " rutiles" (pure titanic acid) of America are said to .. lead 
the world," and lodestone of great magnetic power exists. Of jet, masses l 
foot long, an inch thick, and four inches wide abound. What 1s said a\lout 
the f~esh-water pearls is very interesting in connection with our own sea pearls. 

PRECIOUS · STONES IN THE UNITED STATES. 
BY GEORGE F. KUNZ. 

(From "Harper's Magazine," Xmas Number'; r887.) 

. {We regret we cannot reproduce the plates and figures referred to in this 
paper.-COMPI LERS.) 

Although nearly all the known varieties of gems have been found in the 
United States, and some . of them in exceptionally fine specimens, their total 
Yalue is very small, in comparison with the great extent of the field. But while 
this ill not a gem-producing country, a resume of what has been found here 
will undoubtedly be of interest, especially as many stones are peculiar to the 
United States. Very little systematic mining or working for gems and precious 
&tl>nes has ever beefl done in this country. In most ol the gem localities, they 
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PRECIOUS STONES IN THE UNITED STATES. 

~«; either of accidental occurrence, or are found where other materials are 
. mg mined in occasional veins or pockets. They are often gathered with 
httl~ system on the surface, as are the garnet and peridot in Arizona and New 
Mex1co, or collected in the beds of streams, or from decomposing rocks, as is . 
the moss agate in Wyoming Territory, or on beaches, as the agate, chlorastrolite, 
and thomsonite at Lake Superior. Nearly all the g~ms thus found are sent 
to the large cities for sale, sold to the visiting tourists, or sent tQ other tourist 
resorts, to be sold as curios fr.)m that vicinity. Many of these J!ems are only 
known locally or to mineralogists. Some tJf them never circulate beyond the 
gem collectors of the United States, whose one objeet is to enrich their cabi­
nets, with something that possesses the qualities of a precious stone, viz., beauty 
and durability. 

Diamonds hne occasiona.llv been found at a !lumber of localities in the 
United States but the crystais are of infrequent occurrence, and never in 
sufficient quantities, to warrant any extended mining for them. The total number 
found is not more than two hundred. The largest authenticated diamond crystal 
was found opposite Richmond, at Manchester, Chesterfield County, Virgiaia, by 
a laborer engaged . in grading the streets. Its original weight was 23! carats, 
but. it had a large Raw in one side, and had been injured by the finde~ putting 
1t. mto an iron furnace, in order to prove its genuineness. A facsimile of this 
diamond is represented in Fig. 1 on the colored plate. After cutting, it weighed 
I ~i carats. It passed into the hands of Captain Samuel Dewey, and was by 
h1m named the "Oninoor," or Sea of Light. John Morrissey once loaned six 
thousand dollars on it, but, owing to its poor color, and other imperfections, 
it probably is not . worth more than ten per cent. of that amount to-day. A 
number of diamonds weighing one carat each, have been found in North Caro­
lina, at various tili!es, from 1846 up to the present time. They are usually 
found in the gold washings, associated with gold and other rare minerals. This 
d~bris is u~ually the result of the old gneissoid, and perhaps, the decomposed 
peridotite rocks. A diamond weighing 41 carats was found on the Alfred Bright 
Farm in Dysartville, McDowell County, North Carolina, in the summer of 18l!6, 
by the twelve·year-old Willie Chris<ie, who was sitting at a spring, and saw 
"a pretty trick" about two feet from where he was sitting. He picked it up, 
took it home, and laid it on a shelf. Only after two weeks, did he think of 
taking it to any one for identification. It was then sent to New York for valu­
ation. It is quite perfect, but has a faint yellowish-gray tint. These facts 
were authenticated by the writer on the spot. A number of small stones have 
also been found in or near the elastic sandstone belt in Georgia, most of them 
in the gold washings of Hall County. Here, about forty diamonds have been 
found, many of which were of fine quality. These diamonds are usually met 
with in the refuse of sluice-boxes and "long toms" used in mining operations. 
California bas furnished them in many localities. Professor F . Woehler, of 
Gottingen, Germany, discovered microscopic diamonds in the platinum sands of 
the Trinity River, and in all the northern counties of the State, drained by · 
the Trinity River; also in Coosa Bay, Oregon, and in Smith River, Del 
Norte County. Instances have occurred where fragments of broken diamonds 
have appeared among the d~bris cleaned from the stamping-batteries, which re­
duce gold ore. At Cherokee Flat, since 1853, from fifty to sixty diamonds 
have been found: the largest one weighing 2~ carats, some of them rose-colored, 
.some yellow, and some white. The highest price that has ever been paid for 
a California diamond in the rough is five handred dallars. 

• The probable -origin of the South African diamond is explained by Cohen, 
Roscoe, and Lewis as derived from an eruptive POck, which was forced through 
be<k of carbonaceous shale, thoroughly breaking up the carbon, so that it 
was disseminated through the volGanic rock, from "the size of a pin point to 
large masses. This heating of the shale, had released, as Roscoe · found, a 
Tolatile hydrocarbon, from which he thinks the diamond was formed. A 
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similar 'Jolcanic rock, containing a carbonaceous shale. wu found in Elliott 
County, Kentucky, by Mr. J. S. Diller; and the possibility of diamonds being 
found there, was suggest~d by Professor Carvill Lewis, and led to a systematic 
search by Mr. Diller and the writer, under a mission from the United States 
Geological Survey. Diamonds were not found, and the shale was found to 
contain only 1-35th as much carbon as the South African rock. Still there 
is a possibility, that the ~ruptive rock may have penetrated richer layers of 
the carboniferous and Devonian rocks elsewhere. 

Of the corundum or sapphire gems, more than fifty have been found at 
the Jencks Mine, Franklin, North Carolina, wh~re corundum .mining was carried _ 
on some years ago, and has recently been resumed :to supply mineral for a 
frinding or polishing substance. Fully one-half of these were really gems in 
nery sense of the word. Some ruby-red ones were of a fair color. The blue 
sapphire and some fine violet-blue, light red, pink, and yellow sapphires, were 
also found. None of these gems had a high~r value than a hundred dollari. 
An emerald-green sapphire (Oriental emerald), measuring 4 by 2 by Ji inches, 
that would furnish from 8o to 100 carat weight of gems, the largest being about 
20 carats in weight, is now in the cabinet of Mr. Clarence S. Bement, with 
the choir.est crystals found at this mille. The gem is one of the rarest known. 
It will not be cut, however, since its owner prizes it much more highly in its 
natural state. This locality has also furnished some fair eaiJoclrtm rubies, weigh­
in~ over one carat. Vernon, New Jersey, has furnished some crystals of sap· 
pbire and ruby, which are brilliant though opaque, thus possessing little 
commercial value. The largest known crystal of sapphire came from the Jencks 
Mine about 1872. It weighed 312 pounds, and was both red and blue, ruby 
and sapphire, in color. It is now in the Shepard collection at Amherst College, .. 
and was considerably injured in the disastrous fire of 1882. Rubies and sap­
phires. always more. or less opaque, have been found at many localities in North 
Carolina and Georg1a. 

The finest sapphires {or gems, are collected by the miners from the sluice­
hoses of the placer mines near Helena. Montana. The gems are usually light 
treen, blu~, r~, and all the interm~iate shades. One of these rough crystals 
11 shown in Fig. 2 of the plate. Often they are blue, as viewed in one direc­
tion, and red wben seen in another. Frequently all the colors would assume 
a red hue by artificial light. A very interesting piece of jewelry was recently 
made fl"OJ!l these stones in the form of a crescent. At one end, as seen by 
daylight, the stones were red, shading to a bluish-red in the centre, and finally 
into blue at the other end ; but by artificial light the color of all turned red. 
A few small gems less than cne carat in weight, have come from the same 
place that were truly ruby red and sapphire blue. Of the latter color, perfect 
1ems have been found here up to nine carats in weight. By artificial light 
these an intensdy brilliant. 

The colond plate shows (Fig. 3) the first sapphire ever found in its 
- original matrix. It consists of the stone from which a kernel of b~ue sapphire 

had dropped out. This kernel was th~n cut, and replaced in its original matrix.· · 
A white band running across the centre of both, shows conclusivt~ly that it 
belonged there. · It was mined by Colonel C. W. Jencks, at Franklin, North 
Carolina. Near this place, brown crystals of sapphire have been found, in 
which, when they are cut "' cahod1.o,., so that the dome of the cut•stone is 
puallel with the perpendicular axis of the crystal, an asteria effect is pro­
duced, but not as fine as the Oriental. 

Spinels of a smoky blue, velvet p-een, and dark·tinted claret-color have 
beea found in gems weighing about two carats each, near Hamburg, New 
Jersey. Some fine ones weighing about two carats each, were unearthed in 
San Luis Obispo, California. Twenty y~ars ago, somewhere between Monroe 
and Southfield, Or&~~ge County, New York, a deposit was known only to two 
,ersons, now, deceased. The locality was worked secretly for some years by 
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IIIOQJlU,ht, and from it were obtained the finest crystals of spinel that the 
world has ever known, some of them over six inches in diameter. 

Many fine. crystals of topaz have been found at Platte Mountain, near 
Pike's Peak, Colorado, during the last three years. In appearl\nce they gener~lly 
~ary from clearly transparent to a rich cinuamou brown, and a fe\11. are h~ht 
blue or light green, one of these g~ms weighing 193 carats. The fac-s1mlle 
or this ODe is given in Fig. 4 on the colored plate. These gems are equ~l 
in quality to the finest of the same size from Siberia. Some beautiful pellucid. 
white crystals han been foW!d in some isolated mountains west of Sevier Lake, 
Utah; and Stoneham, Maine, has furnished a few small gems, and opaque. 
~ls one foot square. 

A!llong the beryl gems, emerald and aquamarine, the finest ·are those which 
for the past twelve years_ have been found in the soil ?f Altxander County, 
North Carolina, and called by the farmers, ' 1 green bolts.' Some of these were 
sent to Northf'm mineralogists by I. A. D Stephenson as early as 1875• and 
a company was formed for the purpose of mining them, under the superinten­
dence of Mr. W. E. Hidden, and they have carried on mining op~rations from 
time to time at this locality. The largest crystal (the central illustration of the 
colored plate, Fig. 5), measures eight inches and a half in length, and is the 
largest emerald crystal known. This, with several other exceedingly fine ones,. 
is in the Clarence S. Bement collection. The crystals, as a rule, have a white 
ciore; and although as crystals they are grand, few gems, and those very litht 
in eolor, ba~e been found. 

Aquamarines,' beryls, pure white, light blue, and light green... are native to 
zany localities in the United States. One, flawless, of ine color, and weigh· • 
ing 133f caratl, was found at Stoneham, Maine. The beallly of this specimen 
may be judged from its copy in Fig. 6 on the plate. Two fine deep blue 
cems from Royalston, Maine, in the National Musewn collection of gems, 
weighing io and 14 carats respectively, and another from Portland, Connecti­
cut, are of fine quality, and equal to the deep blue Brazilian ones. Some clear 
white stones are sold by the local jewellers at Fitchburg, Massachuseus ; and within 
the past few .years, some thousands of dollars' worth of yellow beryls' have been cut, 
and sold as "golden beryl," from near Litchfield, Connecticut. A cut ~ecin;en of 
this gem appears as Fig. 7 in the plate. .A. few small, rich, yellow stones were also 
round at Round Mountain, Albany, Maine. Some fine golden yellow beryls, several 
weighing 20 carats each, have been found at 1he .A.v.ondale quarries, Delaware 
County, Pennsylvania. Six fine beryls, weighing from one to four carats, were 
lately founq by B. B. Chamberlain .at Manhatta.nville, New York. 

The rare gem phenacite has recently been located near Pike's Peak. These 
gems are colorless or pure white, and match the Siberian ones in purity and 
transparency, but their value as gems is purely mineralogical. 

The finest garnets in th~: world are those found near Gallup, New Mexico, 
Fort Defiance, Ari:10na, and Helena, Montana (see the three specimens num· 
bend 8 in the Colored plate). They are often associated with oily green and 
olive. green peridots called "Job's tears" (see the rough and cut specimen gi':en 
u Ftg. 9 on the plate) on the surface of ant-hills, where they have been earned 
not only by the ants, but also by the scorpions. They are there called rubies. 
Although the garnets found· in the diamond mines at the Cape of Good Hope, 
(the so-called "Cape rubies '') are larger in. size than these, and perhaps by 
daylight equal to them, there are undoubtedly no garnets found that appear 
better in the evening and by artificial light than those from tbe United States. 
The ~ark color of the Cape garnets remains in artificial light, whereas the 
A~~Dtncan garnets show onlJl the clear blood·red hues. The color of these is 
llSually a. rich red, but very often purple or almandine, and sometimes approachiug 
to the . but of honey. Many thousand doHars' worth of these gan'lets )lave 
been disposed ~· They are .rarely larger th~n three carats each. Fine garnets 
~··alao found 1n North Carolma, Pennsylvama, and New En&land. 
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The tourm'llines from Maine have loog enjoyed a _world-wide renown • 
the finest known. Crystals over ei,bt inches in length have been mined, but 
unfortunately, many have _been inJUred, either by weathering or by blasting. A 
fine white cut achrQite of 23 carats, a fine ruby-red tourmaline of Gver 20 carats, some 
g~een of over 25 carats; and a large number of almost all conceivable colors, are in the 
J:iamlin and Shepard collections. The former contains the finest series of this &Wl 
in the world, and weuld furnish full suites for a dozen cabinets- The original 
of Fig. ·10 is in this collection. At this locality are crystals white at one md, 
shading into green, then light green, and finally red at the other end. We 
find here also the interesting occurrence of a green outer crystal enclosing • 
white one, within which is a red or blue centre (see Fig. n). The gem&­
from this locality would amount to many thousands of dollars in value. Au. 
burn, Maine, has also furnished a number of light blue, and the principal 
lighter shades of blue and pink gems, but none over 10 carats in weight •. Ex-­
plorations at Newcomb, New York, during the last summer, brought. to. light 
many fine brown and yellowish crystals, some weighing several carats, wbicb 
are the finest. yet discovered in this country, aod closeiy resemble the browa 
gems from Carinthia, Austria 

The greenish-yellow and green mineral supposed to be diopside, and sent 
by Mr. W. E. Hiddtn to Dr. J. Lawrence Smith, the latter identified as a 
new variety of spodumene, and named it "Hiddenite.'' It was originally found 
by Mr. J A. D. Stephenson, It is a silicate of alumina containing seven 
per cent. of lithia. Its hardness is 7· Only limit~d quantities of it have beea 
found. Since it is a beautiful gem, and of purely Ameriet111 origin, some stoue5 

.havP sold at over a hundred dollars per carat; but, on account of the small 
quantities found, it was only purchased in the United States. It possesses a 
peculiar brilhancy of its own, although its color is not an emerald greeu. 
The finest crystal found is copied as Fig. 12 on the plate. : 

Crystals of quartz (roek-crystal) are . found abundantly in many localities in 
the United States. At least, a hundred wagon-loads are annually sold at Hot 
Springs to the local tourists, as are also rolled pebbles that are found on the 
banks of the Washita. The scarcity of the latter and the lively demand for. 
them have. awakened the cupidity of the farmers, so that they have learned 
to make rolled pebbles by placing a number of 'rystals in a box that is kept 
revolving a few days by water-power. These <1re purchased by tourists, and 
cut inro mementos. The beautiful crystals of Herkimer County, New York, .and 
of Lake GeorJ!e are familiar to most people. These small, exceptionally perfect 
crystals, have be.:n collected by the hundred thousano.l at these places. At 
times they are as brilliant, transparent, and perfect as any known substance, 
not excepting e\·en the diamond. They occur in curious groupings, and often. 
include small specks of bitumen and pearlspar. They often enclose fluid drops 
with moving bubblrs, which contain two carbonaceous substances, one of which 
sinks and the other rises as the crystal is turned. North Carolina has furnished 
masses of transparent crystal over two inches and a half in diameter. From 
Alaska, a 10 pound piece of a rockcrystal has been cut into clear crystal slabs 
for band-mirrors, three and five inches in diameter. The most remarkabk loca-­
lity for rock-crystals is that recently visited by the writer 10 Ashe County, 
North Carolina. On of these weighed 285 pounds, being 29 inches long. A 
perfect one weighing 22 pounds is the finest piece of rock-crystal that has· been 
found in this country. Another fine crystal, large parts of which were clear,' 
weighed over 300 pounds, but was unfonunately smashed by a Herculean twelve­
year-old mountain girl. Fine crystals measuring from six to eight inches in 
diameter, that would afford crystal dishes clocks, ani other objects of luxury, 
have been procured bere. · 

Amethysts sufficiently perfect to be cut into gems, have been found at St<>w, 
Maine. The colored plate shows the finest one from this place (Fig. 13). The 
most remarkable amethyst found in the United States has been deposited by 
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Dr. C. E. Lucas in the National Museum. It is a turtle-shaped, prehistoric, 
«!!ipping two inches and three-quarters in length, two in width, and an inch 
and a half in. thickness. It is almost flawless, and wo_uld afford a. fine gem. 

At the Yellowstone National Park and at Holbrook, Arizona, amethysts line 
the hollow -trunks of agatized trees. They are usually too small, however, for 
rem purposes. Large quantities of the smoky quartz from l'ike's Peak region 
ave been sent abroad for cutting. Transparent crystals over a foot long 
and five inches in diameter have been found. Through the West, this material 
is familiarly known by the name of "cairngorm " or "smoky topaz" (see Fig. 
14 on the plate). The plate- shows a common tint. Rutile in quartz, Jll~c'-et 
fi'YI-r (love's arrows), or Venus's-hair-stone, as it is called, is found in a 
number of localities in the United States, the principal supply coming from 
North Carolina. This pellucid quartz is penetrated in all dir_ections by red, 
J:Oiden, and black rutile, in the form of hair-like crystals, ramifying through 
the stone in every direction. It is made into a great variety of gems, and or­
Baments. Probably the finest specimens were those found in 1847 near Mid­
dlebury, Vermont. Thl'y were of a rich red color, six inches long l\nd three 
inches wide, and penetrated by many rich, red, and ydlow crystals, from the 
thickness of a knitting-needle to that of a thin lead-p~ncil. From Rhode Island 
are obtained pieces of quartz penetrated by black hornbleade, quite equal to 
anything found elsewhere. 

Agate, chalcedony, carnelian, silicified woods, and also jupers, have been 
found in an endless variety in many American localities. Yine agate has been 
found at Agate Bay, Lake Superior, and in must of onr Western States. The 
silicified woods from Arizona, rich varied in color, are perhaps the most re­
lftarkable in the world. Section!;-of trees, twenty-nine inches in diameter, were 
recently cut for table tops at Sioux Falls, Dakota. The magnificent moss-agates_ 
from Wyoming, Montana, Colorado, and Utah, have b~en sold all over the world. 
When the stones were fashionable, many of them sold -at over ten dollars each, 
as much as twenty thousand dollars' worth being sold in one year. 

Banded jasper, white, yellow, and red, in masses from four to six inches 
across, comes from Collyer, Kansas. Beautiful blood-stone, or heliotrope (green 
jasper with red markings), is produced in Howe County, Georgia. Red and 
yellow jasper, has been found at a number of localities in the United States­
at Diamond Hill, Cumberland, Rhode Island, along the Hudson River from 
Troy to New York, and especially at Hoboken and Fort Lee, where there is a 
jasper outcrop· Beautiful green chrysoprase has been discovered in the nickel 
mountains of Oregon. The tire opal, without much opalescence, is obtain~ in 
Washington County, Georgia. Beautifully colored opalized wood abounds at many 
localities in California. 

An opaque white hydrophane (a variety of opal) has been found in Colorado, 
that, from its curious property of becoming entin!ly tmnsparmt when water is 
dropped on it, has been named by the finder •· m'lgic stone "; and he suggested 
its use as a stone for seal rings, scarf pins, or lockets, where it can· be put over 
a photograph nr other obj~ct, and when enough water is absorbed, will reveal 
the concealed object. It absorbs its own weight of water. 

Turquoise is found at Moul)t Chalchihuitl, Los Cerillos, Santa Fe County, 
New Mexico, and at Mineral Park Mohave County, Arizona. Almost without 
exception, all the gems from this lo'Ca!ity are apple and pea green. Occasionally 
the gems are blue, but this is often changed after a slight exposure. Smne of 
the green stones are often stained, so as to resemble the more valuable blue 
ones- Turquoise is used in jewelry only for special purposes. The New-Mexican 
green turquoise was highly prized by the aborigines for ornament. The turquoise 
in both New Mexico and Arizona, like that from Persia, occurs in · veins 
t_hroughout masses of yellowish trachyte, and ma11y tons of rock may be broken 
before finding a valuable stone. The colored plate (Fig. 15) shows a rough 
pecimen as it came from Nevada. In both of these districts · the wute and 
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d_d'l'u ex_cavated in fonn~r workings are v~ry extensive, and on the slopes an• 
11des of 1m~ense piles of rubbish are ·growing cedars and pin~ of great ap. 
Along the hne of the railroad turquoi9e is sold to sGllle extent by tb~ Indiaas 
of the San Domi"ngo Pueblo, New Mexico. The stones ;ne ground into rouml 
or heart-shaped ornaments, which are drilled with a crude form of bow•driU. 
The. drilling point is made either of a chip of quartz: or' agate, and the wheel, 
fo gtve it velocity, <is sometimes made as in this illustration from the bottom 
of a bowl. The pr\ce of these turquoises is now very low. One choice string, 
made up of many hundreds of these stones, was valued as the equivalent of a 
pony. The contents of a mouth, where tbe Indians usually carry th~m. can be 
obta~ned for f~om twenty-five to fifty c~nts. Turquoise. was used by the aneieat 
Mex1cans to mcrust human skulls, and to inlay mosaiCS and ornaments made 
up o~ obsidi&:n, and also, togeth~r with iron pyrites, for making mosaic: inla,. 
and mcrustaUons, forming many rinch and · cunous effects. 

The rich gr~en Amazon-stone from Pike's Peak, Colorado, eujoys a world .. 
wid~ r~putation for the magnificence of its rich veen crystals, although it ia 
very sparingly used in gem form. Beautiful sun-stone and moon-stone have heed 
found in Chesr~r County, Pennsylvania, and also in A.melia County, Virgini& .. 
Im~~ns~ quantiti~s of obsidian (volcanic glass) occur in (',ol?r~do, ~evada, aaol 
Cahforllla, and a ledge over half a mile long crops out at Obs1d1an ChfiS, Yellow~ 
stone Park. Brown )lnd black obsidian, when mottled, is called mountain mahogany, 

Beautiful labradorite has be~n · found in the rocks aud bowlders of a slream 
in Essex County, New York, which is ac<"ordingly named "Opalescent Rivu.," 
It is extensively quarried for ornamental purp95es, and some exquiSite pieces ue: 
cGt as gems. Beautiful blue crystals of transparent kyanite, · as fine as any· of 
these precious stones from St Gothard, have been lately brought to light ill 
Kitchell County, North Carolina. -

The magnificent American rutiles (pure titanic acid), in their. variety of 
forms; lead the world. Magnifieent large crystals, of which some have beetl-· 
used as gems, have been found at Graves MouAtain, Georgia; and at sevet'llol-. 
localities in Alexander County, principally near Stony Point; North Carolina. 
This rutile, when cut, more closely resembles the black diamond in color and 
lustTe than any known gem possessing all the desirable features of a rich 
mourning gem. Some of the crystals are almost blood red by transmitted light., 
Sodalite, deep blue and azure blue, resembling lapis lazuli, has been discovered 
~ South Litchfield, Maine, in masses over one inch square, and _has been ·c~t 
1nto _gems .. Rhodonite, a silicate of manganese, which is extensn:ely used 1n 
~uss1a for ]_ewelry, was obtained at Cummington, !dassachusetts, In ~ne large 
pl~es of- nch flesh red color, occasionally beauhfully streaked w~th ~ 
o:x1~e of ~anganese,_ and equal in every respect to the fin~t from Russ1.il: W1l­
lem1t~ (s1!1cate of zmc), :'- mineral occurring in any cow.nderable quanht1es ooly 
at Frankhn, New Jersey, IS there mined as an ore. A number of gems (about 
teu i~ all), some of them eight carats in wei~ht, have been cut from thil 
dJatenal. The color is a rich canary yellow, with a vitreous lustre. 

Chlorastrolite (a silicate of alumina, lime and iron), occurs on the sh~res 
of Isle Royal, in Lake Superior, in small, rounded water-worn pebbles, wh1ch: 
~all (rom . the tra~·rock. as it disintegTates and is extensivelr sold as a _gem 
m that regt?n· It IS of a peculiar light grass-green color, and IS finely r'adt:'-ted 
or stellated 10 structure. It is one of the most pleasing of our purely Amencan 
gems. The largest, from Mr. M. T. Lynde's cabinet, is represented above. 

Lodes!one, a magnetic iron ore, although not worn as a gem at present, 
for centllnes has served this purpose, especially when gems were u~ed . for ~e 
powers they were supposed to possess. The strongest in the world IS found m 
large quantities at Magnet Cove, Arkansas, and at present. hundreds of pounds 
•re. annually sold bY. d!uggists, especially to the Southern_ colored people, for 
van_ou~ purposes, prmc1pally as a preventive for rh_eumattsm, but •!so as a 
•on1urme stone. Only in July, 1887, a case wu tri"d 1D Maco'!, Georg1a, where 
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a· piece bad been sold for fi"R dollars to a colored wclm&n, as a charm to 
briag back her wandering husband. The maa still remai!Rd away from home. 
so she sued the doctor, and as the market price for the magnet was oaly · 
-enty cents a pound, the judge ordered the money refmjed. 

'fhomsonite is another of the Lake Superior gems. Its color ia .flesh red. 
1rith zones of ~n, ·red, and white, resembling the e,.ap.te. Like the 
cllorastfolite, it IS weathered OIJt of the trap.rocb of the reaPon, and is ell• 
tensi-Yely sold. Many·fiae varieties of serpentine ar~ found iD the United ~tates. 
Williamsite, from Teaas, Pennsylvania, ·ia a new app~ green variety. 

The fossil coral•, so extensive through the limestone of low~!, are extensiYCly 
.:at, and polished by the 1~1 collec:tDrs and jewelleJS, and ·•old all ovelr thl!f 
United States. Malachite occurs in seams from three to four ·inches in tbick­
aess, and covering surfaces over a foot across in t)le Globe copper mines io 
Arizona, as also in beautiful mammillary and radiated masses of sufficient 
thicktless to be Used in the arb, <and eqalllling that from .Ruqia, altboap not 
10 plentiful. 

Amber has been found al a number of "American localities, but unfit for 
use iB the arts. A mass weighing twelve ounces was washed out of the tertiary 
aeposits on the shore of Nantucket. Mas,iachusetts. A piece twenty inches long, 
sis inches wide, and one inch t!lick, weighing sixty-four ounces, was dug up at 
Kirby's marlpit, ·near Harrisonville, Gloucester County, New Jersey. Traces 
ha•e been observed in North Carolina and in Alaska. Beautiful jet has been 
found in E1 Puo County, Colorado. It has been quite. extensively sold for 
lpecimens, and rivals any known jet. Masses one foot long, four and five 
iacbes 1ride, and an inch thick, admitting of a fine polish, are not uncommon. 
The greater hardness and cheapness of onyx have almost entirely superseded the 
use of jet in the United States. The beautiful arrow points found in Oregon. 
which are made of rock-crystal, flesh-colored and mottled jasper, Gr various colors 
of cbalcedouy, are sold to some extent for mounting in jewelry as well as for 
cabinets. These are of small size, but of great beauty, representing the highest 
skill of sange stone-chipping, aside from .the value of the gem materials. Three 
of these specimens are shown as Fig. 16 on the plate. 

Pearls are produced in some· of the unios (fresh-water mussels), of which 
tllere are many hundred species, especially those found in the fresh-water brookt. 
traversing a limestone country. The first pearl of. any note was the famous 
"Crown Pearl," found by a shoemaker, Daniel Howell, while collecting some 
of these mussels ·in Notch Brook, near Paterson, New Jersey. This was pur­
chased by .Messrs. Tiffany & Co. for lt,soo iu 1856, and led to the great 
pearl excitement. Millions of unios were collected, and many thousands of pearls 
found, and some of them very fine ones. One, however, which weighed nearly 
four hundred grains, and would perhaps have been the finest pearl of modem 
times, was destroyed.: by cooking the mussel.• They have since then been 
fisbecl out as far west as Ohio. At Waynesville and other places on the Little 
Miami River many fine pearls \ave been found, and urore recently fine ones 
have been found in Kentucky. Tennessee. and Texas. One single firm bas 
purchased over lroo,ooo worth of pearls found east of Texas. The pearls are 
rarely entirf'ly round, usually a little oblong, button-shaped, flat on the back 
and imi~ating every conceivable form, such as beetles, fish, bird wings,. and 
often have bad this feature assisted in the mounting of enamel and gold; after 
the manner of Dinglinger pearls at the ·famous Dresden Green Vaults. The 
color is rarely a true white, usually pink or bluish, often iridescent. The 
nacre is smoother, if anything, than in the Oriental pearls, and they are often 
more beautiful; single pearls have been sold for ove( 82,000. The "Crown 
Pearl" above mentioned is shown in Fig. 17 of the colored plate. 

-- - --- ---·- - --
• And yet a pearl collector in Western Australia iuformed us that the 

meat of pearl-yielding shells was boiled before beinJl: aearc"hed fot the &:ems.­
COIIPJLKJ.S. 
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Only one pearl of any kind is tou~d. in a hu11dred shells, and us~~:ally one 
in a thousand of any value, so that 1t 1s not a very profitable pursmt. The 
indiscriminate killing off the mussds in fishing and by poisonoos sewage will 
eYentaally lead to their extermination. The greatest destroyers, however. aM 

the bogs which kill off whole banks in a single low tide. Pearls are al.o 
secreted 'by ·the common bard-shell dam ( VenUI me,.cenaria); these are usuall}'l 
white, tinged with purple, or almost black. The latter colors are preferred, al'· 
though they have little value. They sell at from lh to tulO each, and u~ 
found as large as a hazel nut. The common conch (St1'0mlnu gigas), .fished ex­
tensively on the Florida coast for bait, often contains the so-called pink pearl&. 
Although they are not true pearls, they have sold at ti,ooo each. Our oystew1 
pearls have neither nlue not beauty. 

"GOLD· IN CEYLON," BY ;\N OLD AUSTRALIAN DIGGER. 
T" life &Jil"r of tile " Ceylon Obs.,•ver. '' 

· 20th January 1888; 

DEAR. SIR.,-The many notices we see in the newspa~rs of finds of gold' 
in so many parts of the world surely ought to induce those in power to move 
in some manner to develope our own island gold fields. Ceylon Gold fieras 
you may think audacious words to use, seeing we have never had any gold, 
mining worth the name. Perhaps so, but let me remind you, that ~old has been 
found in st:veral parts of Ceylon, notably in Sabaragamuwa. That all the beds 
of rivers and rivulets about Ratnapura, for miles and miles are auriferous, si 
wellkno.wn, whether in payable qualities bas never been proved, because never · 
tried. Is it likely that the beds of the rivers only are auriferous? I think 
there is good reason to suppose that leads and scattere,t deposits of gold, might 
be found all through the plains for many miles above, below, and to the south 

• of Ratnapura, and at depths probably averaging the depths of the beds of the 
rivers. That Mr. ]. W. Home and Mr. Minto worked for a time at the back· 
of the Ratnapura Jail, and barely got gold to cover half their costs, proves 
nothing other tban that gold was there. An Australian miner would have con· 
sidered the prospects ample, to warrant a thorough trial, besides, I do not 
suppose that Home and Minto bad either mining experience or proper appliances~ 
Next to auriferous soil, experience is everything in gold mining. Many years 
ago Mr. Saunders, when stationed at Ratnapura, did · all be could to have it' 
thoroughly tried, but was discouraged and defeated by the then Government who. 
feared that g-old mining breaking out, might be too revolutionary and not con· 
ducive to their own ease. A more auspicious time t0 revive the qu~stion could.' 
not be found than the present. We have one of the ablest, wisest, strongest· 
minded Governors that enr ruled Ceylon. The Government Agent, Western . 
Province, and his energetic lieutenant at Ratnapura are the right men in the 
right places, to carry out what to many would be unwelcome innovations. To add 
to these, we are entering on the dry season, which ought to be taken adv&n· : 
tage of. There is a dark side to the question-certainly which cannot be 
itnored-and which makes it necessary, that Government move first in the · 
matter. The country all about bears no auriferous appearances. Water below 
and floods above, would be to contend with, and much of the land is in private ' 
hands. A sufficient quantity of gold would overcome these difficulties, but they 
are too great for pritate enterprize to be'gin, and Government ought to hold 
oat some inducement. You should remind them, that little Victoria was abl!! 
to export 1 ~0 tons of gold annually for many years; that their gold fields. 
enabled them to give out their first railway contract £J,Ooo,oo6, the then ' 
largest railway contract in the world's history.-Yours, A. B. C. 

[We want an officer of the Indian Geological Staff to surve Ceylony 
reolo~cally.-COYPILXI.S.) -
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" Gold, yes, there can be no doubt that it exists in Ceylon, and may yet 
be found in paying quantities in quartz reefs. Mr. Blackett took specimei)S from 
one reef on Dotel-oya estate and had them assayeu at the School of Mines 
in Ballarat, and they averaged 3 d~ts. and 5 grains to the ton. Many of the 
AIIStraliaq mines were made to paJ their way with less with our cheap water­
power during the wet weather, 2 tiwts. per ton should pay."-0..,-. 

[We should welcome Australian capitalists bringing the needful experience as 
well as money to open reefs in Ceylon, and they ought certainly to 1e11d an expert 
te> examin~ and report on Mr. Blackett's reefs.-COMPILl!.RS.] · 

An Ambagamuwa correspondent writes:-" There is &old in Ceylon in paying 
quantities. There should be some steps taken to make practical use of it, and· 
give a filip to the island. Stones I have sc:nt home, none of the best, in fact 
they were not sent home for gold analysis at all, gave 1 dwt. 10. draclun& per 
ton gold and 3 to 4 drachms of silver per ton. . · 

"The gentleman to whom it was sent said, most likely under the lime­
stow: we should come across better, but would advise no expense to be taken 
as it might not pay for the trouble, but that a landslip might discover it. I 
know another place, not ll.ere, but lower down, which have 3 dwt., and Rambe>da. 
3 to 4 oz. per ton, I believe. Strange, I find the most pyritiferous stuff about 
my limestone reef. 

"I have an idea our limestone is permian, and that the plumbago in Ceylon 
is not true primary plumbago, but metamorphic coal.• I spoke to Dixon about 
it, and he said he thought my idea_ was correct, and Ceylon was not primary 
metamorphic, but of a later date. Gold has been worked in Australia when 
found in less quantities than I find it here. 

" You may say, what do I know of geology T PrtJCti&olly lnlt . little; I am 
very fond of it. I have read Lyell's Elements through two or three times, 
and others of Lyell's the best on metamorphic rocks O\er and over again. 
I have read all Professor Darwin's works over twice, and everything else I have 
got bold of in geology. What to me appears we must go deep in Ceylon to 
find anything or close on to the primary granite. There we most likely will find 
the most metal ; the washings ~t gem ?ig.gings are not of much value, as they 
sift the stones and as our gold 1s fine, 1t 1s all lost. I am a firm believer in 
gold in Ceylon. 
. "I have got here from pyrites visible gold ·with the blowpipe. Dickson 

said some pyrites I sent him had at the rate of three or four ounces to the ton 
in them, but he was so little to be trusted I He said we here were much like 
Ramboda. There is gold somewhere about, aud I have seen indications of it 
in Lower Maskeliya, stronger than 1 have in this; also in Lower Dikoy.a. I 
feel sure I know a place would be well worth prospecting." 

" The. large pyrites, nearly 1 cwt., which Dixon saiu had some 8 or 4 oz. 
of gold in h, was from a broken gneiss ho11luer from over the limestone reef. 
Our gneiss here is extremely pyritous, and the best tests for gold 1 have had 
with chloride of tin have been from gneiss. I know of a thick band of gneiSI 
n9t far from here, one m~ss of arsenical pyrites, also some other stuff, cop­
per, I think, as it cuts with a. knife. Arsemcal pyrites is a. sure aooompaniment 
of gold in Al1stralia. We have every indication of !;Old here. The only wonder 
is we do not find it visibly. They say we have no' slate ; no, bat we have 
mie& schists or rather metamorphic elate by intense plutonic a.lltion. A piece 
of stuff I had sent me from the D .. l Bey Inines in .Brezil was only black 
gneiss, and no gold is visible to the eye. 1 believe in highly metamorphic 
rocks, more or less primary. Gold is found in 1.he &neiss, or rather black veins, 

· • " Metamorphic coal! " All coal is metamorphosed vea:etation.-COMPILEJ.s. 
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meiallio in \he peisa, DO' q~ Why ®i h•? As I have said, \he paisa 
il far more pyrUio thaD \he quartz, and I firmly believe if we were to look 
-CQr gQUI .~ ,ij WI ~Q fini it." 

(,.,._ a GtllZ. Oorr~.) 

Hr. (J.. D. :S.mblieo, who Ia at pr.eeDt enpged in,_ dinioc io the Katuw 
c1istric\, ia of opW.a ~ gold ezm. in Oeykm. Some yeu~~ -,o while prO&pl'Otmg· 
w .,_ ia tlall :We~J~;ena Proviooe, he - awoea v- of it an alluvilll soil. He· 
~ ~ed ~· 111HJH! u.tive 18111 disll(ll'll had ditoovered. nuge&e which had ~­
oooverted by them mto Jewellery. and waa 80 iapr4111118d with the idea that he 
aoliGited GGY81'11D18nt 'aid to help him to carry on mining operatioDB for 6 montlul. 
GoverJUDeot hc!W41ver deolioed to entertain the project, and the eoheme fell ihrODI!h. 
)lr. DemiD1oo is •W. very ~a~~iruiJie on ~ subject • 

. (Gola ia limply about the moet wiclely diatriba&ed of metala, and is of oourse 
fouodin many plaOea here; but the queetioa is to get it in pa,Jing quantities, 
aat for that we mUtlt go 'to \he matrix in the rock.-Thia ol011n the matter we 
are able to get in$0 · the present ediiion of "All Abctui Gold, Gems and Pearls " 
$0 whioh - muat now refer all in&erested, for full iofonaauon on 'the sub­
jMt of "6oW in OeJloo."-CoJ~P~Haa. 

' 

, 
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·GOLD IN SOUTHERN INDIA. 
(London "r;~m.r," Ja,y. :ZrJtlc, r888.) 

A meetin~ .of the East India Association was held y~terday afternoon at 
Exeter-ball, wh~n a ~per on "The Goldfields of Southern India" was read 
by Sir Roper Letbbndge, C.I.E., M.P. The chair was taken by Lord Harris, 
and among those pr~ent were Sir Richard Meade, K.C.S.I., Mr. Hyde Clarke, 
General Lowry, C.B., Mr. C. W. Arathoon, General Wade, Colonel Byrde, 
and General R. M. Macdonald · 

SJR RoPER LETHBRIDGE, in the course of his paper, pointed out that the 
J!P91 and all-important difference between the Australian goldfields and those of 
India was to be found in the fact that when the former were discovPred they 
bad harclly bl'en trodden by human foot, whereas the latter had been the seat 
of a dense populati~n and of a high civilization from time immemorial. In 
Australia the English and Californian diggPrs found the gold much as nature 
had left it, not only in the rocky matrix, but cast ·up and expressed in the form 
of nuggl'ts, and permeating great alluvial deposits or" placers." In India centuries 
of industrious toil and minute research had long ago removed all surface gold; 
wherever the old miners could get out the auriferous quartz by quarrying, they 
bad done so, and the only limits imposed on them had been due to .their 
ignorance of those engineering appliances by which mines were drained, ventilated, 
&c., as well as of those chemical means by which the ores were treated. On 
the other band, the j!Old-bearin" rocks of India seemed to be, on an average, 
far richer than thost! of Australia or America; and it was now fully established, 
on official evidence, and from innumerable private investigations, that many of 
the auriferous reefs of Mysore, even at shallow depths, could yil'ld one, two, 
and even three ounces per ton on an average of large quantities of crushings. 
In the course of the next few weeks the number of stamps at work on the 
" Mysore" mine would be exactly doqbled, as 30 new stamps were now almost 
ready for work. To I'Stimate its value it would be useful to turn to the ex­
perience of Victoria. Between the years 186o and 1876, the average outtum of 
all the mines in Victoria (some of cou_rse giving more, some much less) was 
11 dwts. 6·JO grs. per ton, the avera~e for the year 1876 being 10 dwts. 13·48 
,;rs. per ton, and the. average for 1886 a little over 12 dwts. The Black Hill 
Company, at Ballarat, ctusbed 283.550 tons in 1876, with an average of 2 dwts. 
23 f!FS. per ton, and paid dividends amounting to £23.000. And other companies 
in Victoria in that year paid dividends on uutturns of 2 dwts. 13'4 grs., 3 dwts. 
6'ol grs., and so on. In Mysore labour was far cheaper, fuel, timber and carria~e 
were more abundant than in Victoria; and, in fact, as Mr. Brough Smyth said 
of the Wynaad, "the country presents the greatest facilities for proseeuting 
mining operations at the smallest cost." He added that "the facts will speak 
more strongly than words to those acquainted with gold mines. • . . The 
reefs are very numerous and they are more than of the average thickness of 
those fuund in other countries; they are of great longitudinal extent, some beia~ 
traceable by their outcrops for several miles; they are strong and penistent and 
highly auriferous at an ele,·ation of les!; than 500 ft. above the sea, and they 
can be traced thence upwards to a height of nearh· 8,000 ft., and near them 
gold can be washed out of almost every dish of earth that is dug." All these 
were, as Mr. Brough Smyth put it, plain facts; their absolute accuracy had been 
abundantly proved since his time; and his conclusion, therefore, seemed to him 
to be entirely justified-" It must be apparent to all who have given attention 
to this question that, sooner or later, gold-mining will be established as an 
important industry· in SouthE-rn India." Eight years had elapsed since the above words 
were written, and now at length, with the actual success of the Mysore Company~ 
with the rich promise of a large number of other mines, with a frien<lly and 
'P'"OSperous Government determined to develop the mineti by every encouragement 

54 

o1gtzed by Coogle 



GOLD IN SOU'fliERN INDIA. 

in the way of railway ·and I road' commuaieatioo· and liberal mining rules, aod, 
above all, with the results before them of the examinations both of the local 
officers and of the representatives of the Imperial Government, he thought it 
might at last be said that Mr. Brough Smyth's prediction bad come to fulfilment. 
~t the time when he wrote the kingdom ~f Mysore, from a geological point of 
Vlrw, was almost a blank. They knew, tndeed, from the talk of the country­
side, in a vague sort of way that extensive mining had been carried on. 
·And they also knew that over large tracts. of country certain tribes of 
natives were still in the habit of washing for gold; indeed, it was said that 
every old woman, in some parts of Mysore, was in the habit of earning a 
few anmi.s a week by gold·washing.• The· famous Dewan Purnia had tried 
mining on a somewhat more ambitious scale at Bellibetta, "the Hill of Silver,'' 
in the Taluk of Attikuppa, and elsewhere; and even in General Cub bon's 
time it had been found necessary to prohibit miaing on the Kolar field, bl'!cause 
in a mine near Ooregnm 15 miners had suddenly come upon old workings and 
had been entombed in them. All· these things were vaguely known; and in 
1873 Mr. Lavelle had actually obtained permission from the Mysore Govern­
ment to prospect for gold, lt'nd had subsequently commenced mi11ing near 
Oorr:gnm, and the associatiorr known as the Kolar Concessionaires had been 
formed to work Mr. Lavelle's concessions. But it was Mr. Brough Smyth's 
inquiries and reports that attracte'd public attention prominently to the auriferous 
tracts. Since then hundreds of ancient mines had been explored, and the process 
of re-discovery had apparently even now only just commenced, for Mr. Bruce 
Foote had over and over again, in the. course of a "B.ying run " through the 
gold fields·, come unexpectedly on the workings of the old miners concealed 
fn the jungle that had overgrown them. Since then, too, the industry bad run 
through the phases that seemed incidental to the establishment of mining ia 
any country; it had had a period of insane speculation and absurd mania, 
followed by the inevitable crash of min and disappointment, and that again 
followed by a period of slow and painful growth, with crippled means· and 
frequent fears and doubts, leading up finally to such success as that of the 
Mysore Company, which bad recently produced gold to the value of ·£8,:zgg 8s. 4d. 
in one month with 18 stamps at work, and which, in a few weeks, would 
have 6o stamps continuously at work on ore that not. unfrequently assayed up 
to 2 oz. and 3 oz. per ton, and of which the supplies actually in sight were 
practically inexhaustible. Of course the veins .were found sometimes to pillcll 
and become smaller in size; and sometimes the ore was found to be less ri<:h •• 
Every geologist and every miner knew that this must be the c:~.se, and knew 
also that where the veins were " true fissure veins " the better and richer con· 
ditions were practically certain. to recur, and even to improve as greate~ depth 
W&S attained; so that be ventured to say that the Stock Exchange pamcs and 
the excessive depreciation of shares that sometimes occurred were utterly foolish 
and unreasonable. To the managers of the Mysore Gold Company, and especial!.,. to 
Captain Plummer, was largely due the credit of rehabilitating that great industrr,· 
just when it seemed absolutely destroyed and all its credit ~one. And yet Captam 

· Plummer's secret was no great mystery or invention. It might be supposed 
that the very sight of ·vast remains of ancient quarrying would have; suggested 
the advice to " bottom out the old workings and to sink below tht. pomt reae~ed 
by the old miners. " And in that -and that alone, if they put aside the tenaciiJ' 
af purpose an.d many other .ex~ellent q.ualit!P~ of Captain P~ummer as a leader 
of men-conststed the supenonty of hts mmmg pohcy, wbtcb brought success, 
over that of so many others, which brought failure. Captain Plummer sank 
shaft after shaft, not on the ola workings, but so as to intersect the_ lode at 
or below the lowest point of those workings. and there be bad at once come 

• '!'he joke U., that an Indian cooly, wheu be baa nothing better to do, washea 
for BOlli iu. tbe nearest .stream and makes his 2 annu ·" day, ·and it is on 1:el1fJI1l 
\hat a m•n once made ( annu (Gd.) !-CoKPIU:118 • .. 
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upon unlimited abundance of stone gl'flllg over an eunce af pure gold to the 
ton. The Mysore Company's· mine had well aad fairly earned the title of" the 
PipneeT Mine of India ; " at;~d the npid dev~pment it was now making must 
SOOn bring it into the position of ~ing oa.e of the very nchest gold properties 
in. the -world. But the only reason Of tile pre-eminence, and the deservea pre­
eminence, of the Mysore mine was that it had been faz better managed than 
others, and therefore was Car ahead of all in oll branches of development­
in bl,lildings, in machinery, in pus-1, and, above all, .in. having a vast extent 
of· .. sloping ••· grollnd ·actually opened out and brought w1th1n reach. Nor should 
it be forgotten that this last-mentioned branch of development had been carried 
&111: by Captain PLummet with so much foresight and care for the future that 
he• ha:d often been blamed ·by his awn sbazeboldeiS !!li "mining for posterity." 
He thought· that, consideTing how far Mysote was from London, and especialll 
hO"W much all the conditions af Indian life uifferet.I from those of English life, 
it W8$ of the greatest importance that a most careful system of inspection and 
r-eport should be perfected, and ·that not merely by agents, but by directors 
tbe~selves, by those who knew India, and by those whose socjal position would 
~ove them from the temptation of unduly colouring their rtports. In short, 
~ thought that no conditions that could be imposed by the investing public 
could be too rigorous to secure the most punctilious regard for the canons of 
safe and honest mini11g. But what seemed to him simply contemptible was 
few an i_nvestor first of all to ignore all the ordinary precautions of an ordinary 
-business Ulan of common sense-to give cam bla.Jzc/14 to directors to play ducks 
~nd dr9:kes with his mone~,. to say not a wor~ while charlatans wtr~ be!ng 
JObbed mto the posts of rome-manager, and while these chazlatans were settmg 
up . telephones and reservoirs instead of sinking shafts, and were coatin~ their 
-.:opper plates with layers of machine grease instead of amalgam- and then to 
turn round and say it was the mine that wa.s at fault, that the money thus 
dishonestly wasted had been honestly spent in "deep prospecting," and thus to 
ghe a bad name to a young u.dustry which must, like all other industries, depend 
largely on its credit and good name. When he went to Mysore last year be 
had not one pennywortb of interest pecuniarily in any Mysore undertaking. When 
he had carefully inspected many mines, had seen for himself the vast extent of 
the ancient workings aLd the limitless amount of reefs still remaining to be 
-.torked, and had learnt from social intercourse Qn the spot all that was known 
aad believed about the mines !::y local residents-not only English magistrates 
and engineers, but all classes of Mysoreans, from His Highness the Maharajah 
and !he Prime Minister down to a humble jalagar, or gold wash.er-he deter­
mined that he woultt identify himself to the limited extent of his means with 
the industry. Sinct: lhen he had become a shareholder in more than one Mysore 
·tompany. But he had .taken very good care to avoid !hose companies in which 
there was any fear of charlatans being appointed to the post of mine manager, or of 
wlrich he bad no personal knowledge either of the locality or of the direction. Those 
c:onsiderations~hich impressed him as absolutely the most conclusive in regard to 
1he value of those goldfields were the belief and policy of tbe Mysore Government 
itself, and the testimony of its officials, and, above all, of Mr. Bruce Foote, the 
representative of the Government of India. Nothing could be fairer or more calcu. 
latttd to win the confidence of capitalists than the steps that had been taken to 
~e that enterprise, and to demonstrak its lucrative character, by the Government 
of His Highness the Maharajah under the present high minded and enterprising 
Dewan, Mr. Sheshardria lyer. The Maharajah himself took the most enlightened 
interest in the development of the industry, as be could testify from con. 
versations he bad with His Highness when he the pleasure of being his 
gu~st at Mysore last winter; and he believed it· was uo secret that he 
enjoyed in that, as in other matter&, tbe full confidence and support of 
the -..viceroy and the Government of India. [ndeed, the best evidence of 
ihllt fact was given when Lord Dulferin deputed Mr. Bruce l<'oote to examine 
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an1 check the local reports. The policy of the preSI!Ilt Dewan of Mysore ha1 
been exceedingly successful in every department of the State. The finance 
were not only in a most llrosperous condition, showing this year a surplus ol 
r8 lakhs and a general mcreue under every head of revenue; but it was alsc 
only fair to remember that this prosperity bad been attained after a most arduou~ 
and prolonged struggle with the disastrous results of one of the most terribl~ 
famines ever known in history. And it had also been accomplished in spite of 
some political discouragement incidental to the fact that the change of Gov­
ernment, when for a long-settled English administration was subst;tuted the 
~vernment of natins of India, had been almost avowedly experimental. 
Yet he believed that no impartial obser er could travel much in Mysore with 
his eyes and ears open-could observe the order and contentment of the 
country, the wise and popular systems of public education, of ju~tice. of 
public works-without coming away convinced that " the rendition " bad 
proved a wonderful success. They all knew that Lord Dufferin stated that 'JS 

his opinion last year, after his visit to Mysore; and Lady Dutferin herself told 
him in Madras, just after that visit, that the system of female education 
exemplified in the Maharanee's school at Mysore was probably better than 
anything of the kind in British India. For his own part he was free to 
confess that what he saw and learnt at Mysore entirely altered his opinions 
as to the advisability of the "rendition" c.f the Berars-for he found in 
Mysore a very considerable colony of English settlers, in the mining and 
planting districts. entirely contented and satisfied with native rule. His 
Excellency the Dewan had now definit~ly settle<! the terms on which leases of mining 
land were to be granted. Those terms were on the principle of the Government laying 
no burden on the commencement of an enterprise further than might be necessary to 
test its l"ma fides, but profiting by its ultimate success on something like equal terms 
with its promoters. In respect to the size of the holdinl:(s, the liberality of the 
Mysore Government contra~ted favourably with that of the British, in place 
of the miserable little holdings of 1 S and 20 acres, with a maximum of 30 
acres, granted in the Wynaad and other British Provinces, the Mysore claims 
were in bloc.ks of hall a square mile, and in some cases of a mile and more, 
thereby affording the fullest scope to the enterprise of the adventurers. And 
where there were several app1icants for the same block-as would henceforward 
often happen, now that the official reports indicating the . richest localities had 
been made public-tenders would be invited, and the highest tender would 
obtain the bloc-k for a term of 30 years. This year Jot square miles were 
put up for public tender in this way, in addition to some six miles grant.ed 
more favourably on the strength of earlier promises. As the GoYernment of 
India observed eight years ago, the dangers were from speculative m:.nias on 
the one side and from ignorance and. defective management on the other. 
From both of these the nascent enterprise had already suffered senrely, and 
it might be hoped that they were like infantile disorders-when once safely 
got over they did not return. The Mysore Company had outliven them both-
it had lately paid 20 per cent. with only 30 stamps at work; it had now 
6o stamps, which would all bt: at work in a few days, and enormously in. 
creased supplies of stoping-gronnd, which. ought to double the yield of gold 
without materially increasing the expenses. And what the Mysore company 
had done and was doing could certainly be done by honest w.ork and good 
management on at least ,30 other fields of equal promise that awaited similar 
trutment • 
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