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PRECIOUS STONES. 

By GEORGE FREDERICK KUNZ. 

INTRODUCTION. 

The year 1005 made a record for the Importation of precious stones of every 
mrlety. This Importation wus attemled by prosperity In every brunch of tbe 
jt'welry buslne1111, the sales ranging from the richest gems to those of the poorest 
qualities, nnd e\·eu to ew•ry known form of lmltutlon. This record wns achieved 
notwltbstnndlng the Hus1<0-J11p1111ese wur, und was due to general prosperity. 

The discovery of utahllte, n green varlsclte, trunslucent, golden-green In color, 
and used n11 a gem nnd dec.'Orntlve stone, at a new locality 40 miles southwest 
from Snit Lake City, 8 or 9 miles west of Stockton, 20 miles northwest of 
.Mercur, and :m miles northwest of the other utahlite locality In Utah, promises 
to furnish 11 quuntlty of this peculiarly American stone that muy be used In 
1<('fnlbnrb11rlc jewelry or where n rich but not precious stone Is desired. 

In the 11enrc·h for and the mining of tourmaline, beryl, topaz, kunzlte, and 
other 11tones peculiar to tbe southern ('OUntles of Cnllfornln, some wonderful 
cry11t11l11 of ro11e-colored beryl Implanted on feldspar nnd many fine crystals of 
tourmnllne (red and green) are found, and In ('01111eC'tlon with these occur many 
speclmenR of great Interest to the science of mineralogy. The region bids fair to 
excel that of the Vrul :\fountains, which for more than hulf a century has led tbe 
world In such products. So great has been the Interest In California gems and 
their mining that the State mineralogist, the Hon. Lewis E. Aubury, requested 
tbe writer to prepare an Illustrated report on the finding, the history, and the 
cutting of the precious stones of Cnllfornln, with a description of Its mines. 
This volume, numbering 11\0 1111ges, Illustrated with mnny plates, Is now being 
Jssue<I by the California Bureau of Mines In Sun Francisco. 

In the Stnte of l\lnine, during 1005, prospecting and slight working was done 
for gems at Mount Mica, Paris, Auburn, Newry, Mount Black, Rumford, and 
other mining localities. But only a few gems, tourmalines, were found, and 
their totnl value did not exceed a few thousand dollars. 

The turquoise mines of New lfexlco und Arizona bave not been as productive 
as formerly, but those of California and Nevada have been more so. 

Rose quartz from the Black Hills of South Dakota bus been cut In great 
quantity In the form of beads, In Germuny, and bas been sold over the entire 
world In ('Olll)ietltlon with rich green aventurlne with Its. sparkling specks of 
mica. 

Amethyst, topaz, malachite, lapls lazuli, amazon stone from Amelia County, 
Va., and 11 great variety of 11tones of nil quaint colors have been In greater 
demand thun In 1904. The topaz sold Is generally the variety known as 
" Saxon " or " Spanish" topaz. It Is In reality the result of tbe decolorl~tlon 
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1324 MINERAL RESOURCES. 

of the smoky quartz found In !'I.pain, Rruzll, and C-Olorndo, nnd a('('()rdlng to the 
amount of unexpelled color, It Is strnw-color!"d, umber-yellow, or rich r!"ddil~h
brown. Ro mu<'h demand bus existed for the true Rrnzlllnn yellow to11az and 
the pink topaz, the latter. produced by heating the Brnzlllnn yellow, thnt the 
opening of the original mlnefl nt Ouro Preto In Rrnzll Is muler tllRCU!<Klon. 

A novelty In the gem line hnfl been the cutting of the chr~·soprai<e. oo extl'n
slvely found at Visalia, Tulare County, Cul., In Its Iron-brown and dnrk-brown 
matrix, which forms n ple1pdng c•ontrnflt to the goldl'n-grl'<'n color of the chry!OO
praRe. 

Highly colored gems, grCC'n, reel, yl'llow, and purple, have been In grent demand, 
so much so thnt mnny thousl'mds of perldots of Arlz'lna origin have been cut, nnd 
many times more of thofle from EJ.,•ypt. This Is equally true of the California 
tourmalines, pink and red. nnd nlso of those from the Urals and from Madagas
car aml Brazil. So great has been the demand for amethyst that the remainder 
of the great finds in Rrazil, In 1900, and also stones trow every available source 
have been cut, frequently Into peur-shaped nnd cliamond-shnped stones. 

The emerald Is still the gem In e\·ldence. At no time has It received so high 
appreclntlon as to price. It 111 more than ever In demand, for the supply bas 
been only In part RUfltained by the yield of the mines In the Unlt!"d StateR of 
C-Olombla. Part of the i:ems have been eut In the United Statefl from the rough 
stones shipped dlreC'tly to the ftrmR doing the c•uttlng. Many of the finest gems 
were undoubtedly taken from old jewels by the owners on the Inducement of 
the high prlre11 obtained. 

The penrl Is In us great fnvor ns ever. The Englli;;h Gover.nment has published 
the results of the lm·est(J~atlons of the experts who han! stmllecl the life hhitory 
of the pearl oyster, lt11 parasites, its enemlefl, and the methods oi further lnl'ress
lng Its production. The present demand is causing a drnln upon the Ceylon 
pearl banks, which have 11lw11y11 yield('(} so great a re\·enue. 

Within the bu1t two yenrs, 111111 with the Introduction of Louis X\' nnd Louis 
XVI designs In jewelry, tl1ere hns ht'f'n Immense Improvement In lapidary work 
In the United States In every rnrlt>ty of stone. No better lapidary work bas 
ever been done at nny period, nnd every lutrknte form of cutting and polishing 
~,uch gems as aquamnrlneR, tourmalines, peridots, kunzite, amethyst, nnd simi
lar stones has been employed, Including not only the round but the oblong, 
hexagonal, vetagonal, marqul11e, pear-shnped, nnd other forms set with borders 
of 11mnll brilliants. There hafl been e!lperial preference for mnny of the !urger 
stones; and never have nqunmnrines, tourmalines, and ametby11ts been sold In 
Rueb profusion. Probably $100,000 worth of aquamarines from the Brazlllan 
loc111ity found two years ago hove been used. 

DIAMOND. 

UNITED STATES. 

There are tour regions where diamonds have been met with In the United 
~tates. These are (t) the Pacific const, chiefly along the western base of the 
Sierra Nevada, In the central counties of Califorula, associated with gold Jn the 
cement grovels; (2) along the line of the moraine of the ancient ice sheet In 
WiflconRln. Michigan,, I111Ila1111, nod Ohio; these have been transport!"d from an 
undiHC'OVered ROurce, presumubly somewhere In Canada; (3) Kentucky and Ten
nesi<ee; ( 4) the Atlantic States from Virginia to Alabama, chiefly along the 
eaRtl'rn base of the AppalachlanR in what Is known as the Plectmont region. 
'fbe actual pince of origin of the diamonds ls In all these cases unknown. Those 
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PREOIOU8 STONES. 1325 

~- ot the Pacific coast and the Atlantic States have been derived by erosion trom 
the adjac.-ent mountain ranges, but the original sources have never been dis
covered. Those ot the northern drltt have doubtless come trow beyond our 
borders, In Dominion territory, and their exact source Is entirely a matter ot 
cpeculatlon. The few occurrences In Tenne11see and Kentucky are not as yet 
definitely traceable, even In theory. All huve been tound In loose and superficial 
deposits, u1id all accidentally. Most of those In the Atlantic and Pacific regions 
ha\•e been met with In wu11hlng for gold. 

This subject ot the occurrence ot diamonds In the United States has been 
treated In ROrue detull by the writer In a report to the United States Geological 
Sur,·ey, to be Issued In the near future. 

SEABCB FOB DIAMONDS IN BLACK SANDS OF THE UNITED STATES. 

The high price ot diamonds bas made the search tor these precious stones In 
the United States and Canada keener than ever before. In the examination by 

. the United States Grologi<'nl Suney ot many samples ot gold and platinum 
sands during the I...ewl11 nud Clark Exposition ut Portland, Oreg., diamonds were 
carefully looked tor. Diamonds have been watched tor also by n number of 
parties that have been dredging tor gold on an extensive scale In the rivers of 
California, but In neither case have any finds been reported. 

INDIANA. 

Minerals of the Indiana drift l,i relation to their supposed Canadian souree.
The only well·uttested diamond discoveries In the drift region of the United 
States during the huit four years have been those In connection with the gold 
washings of Brown and Morgnn counties, In southern c.-entral Indiana. The 
writer has taken special pains to obtain a tull Aeries of specimens of the rocks 
and' minerals found In the gold-bearing drift of this region from Mr. George C. 
Royc.-e, of l\lurtlnsburg. W. Yu., and Professor Blatchley, State geologist of 
Indiana, and otberi;, for the purpose of having thew compared with the rocks 
In Canada, north of the Great Lakes, with a view to trucing out, It possible, the 
li'Ource whence the diamonds came. 

With the hope of nldlng In the solution of this problem the collections ot 
drift minerals und rocks trow the diamond section ot Indiana were sent to 
Canada for examination and were laid before the Ottawa meeting ot the Geo
logical Society ot America 111 December, 1005. Considerable discussion was 
awakened, but no very definite results have as yet been reached. 

Among those who examined the specimens at the meeting with particular 
Interest and expressed opinions thereon arc the following Canadian geologists: 
Dr. A. E. Barlow, Mr. W. J. Wllson, anll Prof. H. :\I. Ami, ot the geological sur
vey of Canada; Prof. W. G. ~II lier, of the Ontario Bureau of Mines; Dr. G. A. 
Young, petrographer, and subsequently In more detull, Prof. Frank D. Adams, 
or ~kGlll University; nt l\lontreal. All these gentlemen were especially qunll
fled to Judge of the11e 11111terlals by Intimate acquaintance with the geology ot the 
r!'glon under eom1lderntlo11 and Its glacial phenomena. 

Doctor Barlow and ~fr. Wilson recognized a number ot the fragments In the 
collection from the Indiana drift as apparently Identical with rocks familiar to 
them at rnrlous points In northern Ontario. Especially marked was the prev11-
lenc.-e ot pieces and rolled pebbles ot jasper and jasplllte, characteristic In asso
ciation with the Iron ores ot the Mlchlplcoten and other Iron ranges north of 
Lake Superior. 
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1326 MINERAL RESOUROES. 

After the meeting of the geological society the materlnl, ronslstlng of som<> 
30 samples, was sent to Prof. F. D. Adams, of l\IcGill L"niversity, for more 
detailed examination. In these 30 samples there were more than 200 speci
mens, every one of which was carefully examined by Professor Adams, who then 
divided them Into groups clearly definable. These groups and the percentages 
which they represent he states as follows: 

1. Laurentian gneiss--------------------------------------- i4. 4 
2. Quartzite ------------- ---- ---------- -- - --- _____ . :!!). 8 
3. Chert nnd Ja•per ----------------- - ------ ____ _ __ -·--- :12. 7 
4. Iron ore----------------·- - ·· - ·· --- -------- - - -- -- -- · - - -- !l.6 
5. Amphll>ollle nnd i:reen schist----· ---·· --- - ----- - - _ · -- - _ 6. 3 
6. Trap, two types_______________________ _ ____ __ ______ ____ . 8 

7. Sundstone. etc·---------------------- -- - - -- -- ------- -- -- 4.0 
8. Limestone and shale--------------------------------- - -- :!. 4 

100.0 

No. 1 is represented hy characteristic material, umeb of it l'\"itl••ntly ronrse 
pegmatlte, rkh in feldspnr. 

Nos. 3 and 4 nre certainly, and Nos. 5 and (l probably. from the iron r:lllgC8 of 
the Huronlun or Keewutln. 

The pieces numbered 7 seem to be partly Keewe1111wan nnd partly Huronlau, 
while those Included under 8 are distinctly Pall'OZok. 

It thus appears that the portions decidedly rcfl•rable to the Iron ranges of tlw 
Huronlan and Keewatin (Xos. :l to 6, lnclush·e) make up Ill'arly hnlf of the 
whole mnterlal (49.4 per cent), while the quurtzite, No. 2 (2H.8 (H.>r ('eut), Is 
largely Huronian. These rocks are widely developell north of the Great Lakes 
and at no great distance from them. 

KENTUCKY. 

There has been some revival of speculation as to the exlstenC'f' of diamonds 
In the perldotlte dikes of northeastern Kentucky. Mr. D. Draper. a Transvaal 
geologist. bus visited the eelebrated dike at Ison Creek, in Elliott County. The 
lessees or owners lune under consideration a plan to work a large part of this 
tract with diamond machinery like that usffi at the South African mines, and 
apparently this entire tract of land hns been bondell :md the parties engaged 
1tre endeavoring to pr0<-eed to work the plaee extensh·el~·. although up to the 
present time no definite proof exists of the occurrence of dl:tmonds In this 
region. The examination made there by the Kentuck~· Geologi<'ul Sun·ey, untlel" 
the late Prof. John A. Procter and Doctor Crnntlnll. antl also that made by :\Ir. 
J. S. Diller and the writer seventeen yenrs ago. were both without n>SUlt. 

Recently l\fr. W. C. Phalen, of the United States Geological Sun·ey, vlsitell the 
region and spent some time In the I•reparntion of nn eeonomlc bulletin on the 
Kenova quadrangle. He located a new outcrop of the perldotite, but was unsuc
cessful In obtaining any diamonds. He beard at Grayson. f'nrter County. that 
a diamond or two bad been found In the Ison Creek district, but be could not 
verify the report. 

NEW YORK. 

Diamonds in drlft.-In the article of Prof. William H. Hobb11. on "The Dia
mond Field of the Great Lakes," publl11hed In 1800.a emphasis was laid on the 

• Jour. Geol., vol. i, No. 4, May-June, 1899. 
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PRECIOUS STONES. 1327 

•leslrablllty ot careful search tor diamond occurrences on the moraine line east 
ot Ohio-In Pennsylvnnin and New York-as a further guide to locating the 
orlglnnl northern starting point. No similar discoveries have since been mnde, 
<>xcept those In central Indiana, until recently a report has appeared ot one or 
i•erbaps two dlnmonds being found near Syracuse, N. Y. An account ot these 
nnd a discussion of the benrlngi;i ot the whole subject were gh·en by l\lr. Philip 
F. Schneider, of that city, in the Syrneuse Herald a ot December 24, 1005. The 
topic hnd been presented prevlomlly, by Mr. Schneider and otbel'!I, at the October 
llle('tlng ot the Onondngn Aendemy ot R<'lences. Unfortunnt('ly the fucts nre 
not e11p11ble of positive proof ut the present time. The owner of the grn\·el-pit 
in the southem purt of Syr1wu11e claims to ha\·e found n diamond therein 
Kevernl years ugo and to huve 1mb11equently sold it tor $1,700 ton person living ut 
Springfield, l\lu11s. The 1mrch11ser bus since died, and hi11 relntln•s are in 
f;urope, so thut It 111 not possible 11t present to verity the account. The s11111e 
owner also reports finding nnother 111naller diamond, which he still retains; but 
Mr. S•·bneider questions its reullty, und suspects It to be only n qunrtz erystnl. 

'l'be geological interest of 11uch an occurrence and its inherent r1robnbility in 
connection with the western diamonds ot the drift make these unverified reports 
worth recording. 

In l\fr. Schneider's article be also treats of the possible relation ot these 
diamonds, it such they should prove to be, with the peridotlte dikes in and 
around Syracuse. It wlll be remembered that this rock, altered to serpentine, 
was Identified by the late Prof. H. Can·llJ Lewis with the rock at Kimberley, 
South Africa, and with that in Elllott County, Ky., all three being Included 
under his name of klmberllte. 

This cJoi;e relationship to the South African diamond-bearing rock has led 
to speculation and may leud to possible diamond production nt the Kentucky 
and the Syracuse Jocalltltes, especially us both these latter have yielded pyrope 
garnets similar to tho11e freely obtained nt Kimberley, and there known 11s "Cape 
rubles." No diamonds, however, have been definitely found us yet at either of 
the American klmberllte occurrences; but It any should really be obtained near 
Syracuse, the question may be raised whether they are derived from the drift 
or from the klmberllte dikes of the vicinity. 

CANADA. 

Scarcl~ for diamonds.-Dr. H. M. Ami, ot the geological survey of Canada, 
has given careful Instructions to a hundred or more pnrtleK thut are surveying 
for the Trunscontlnental Railroad, Immediately north of the Grent Luke region, 
how to look tor the dlamond11 In the ho(le of their locating the source of the 
diamonds which ba,·e been found In the glacial deposits of Wisconsin, Michigan, 
Ohio, and Indiana. 

SOUTH AFRICA. 

De Beers Consolidated mines.-The most prominent feature In the seventeenth 
annual report of the De Beers Consolidated mines, tor the year ending June 30, 
1005, laid before the meeting of the shareholders at Kimberley, In No,·ember. Is 
doubtless the retirement of l\fr. Gardner F. Williams from the oftlce ot general 
manager, which position be bas held and administered with signal ability and 

• s;vracull(l Herald, Deeember 24, 1905. 
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1328 MINERAL RESOURCF.S. 

sm·(-e:-;s for the last nineteen years. He bas for some time desired to be relleYed 
froru the cares of this position, 11nd be will now be succeeded by his son, :\Ir. 
Alpbeus F . Williams, who bus been 11sslstant munager for several years, is 
thoroughly taruili11r with the situation, 11nd has ably conducted the working of 
this great mine In the severul absences of his father In the United States. 

In regurd to the output of the year, it presents no \'ery marked dil'l'erl•n(-es 
froru thut of the year l!l04. There ls l!Ollle ud\'ance In totul production, llue to 
the lnerensing yil'ld of the two newer mines, the Bultfonteln and the Dutoltl-l· 
pan ; hut the old mines show 11 continued falling olI. On the other hnnd. the 
Bultfonteln and Dutoltspan have de\'eloped 11 sudden mh·anee in richness, the 
yield per load of these two mines taken together being some 40 per l'ent abo\'e 
that of the year before. The other mine, pre\'iously known both us the Premier 
and the \Yesselton, remains about the same In rate of production. This mint> 
ls spoken of In the present report only as the Wesselton, the tt:lllll' Premier 
being apparently discarded, and wisely so, In view of the prominenee assumed 
by the greut Premier mine near Pretorln In the Transvaal. 

The combined du tu for the De Beers und Kimberley mines 11re us follows : 

Production of De Beers and Kimberley mines iii 1904 a111l 1905. 

1904. 1906. 

Loads of blue hoisted.. . ... .. .. ... . .... ...... . ........................... . 2,'40,8116 
Loodsof blue wa.<Uied.. .. ... ........ .. . ........ .. . .. .. .... .... ...... .. .... 2,401,000 
Carats of diamonds foun~ ·' .. .. . .. .. .. .. . .. .. .. . . .. . .. .. . . .. .. .. .. .. .. .. l,Hl3, l>ll5 
Value of diamonds found " .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . . .. . ...... £3, 192, 7118 
Number of carats per load . ...... ... . .... .. .. . .. .. . .. .. .... ... .. ..... ... . O.M 
Valuepercarata..... .. .............. . ............................. ... .... 488. lld. 
Value per load a ... . . ... . ... .. . .. .. . .. . .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. . .. . l!l88. 7d. 
Cost of production per load".. .. ... ..... . ........ .. .. .. .. .. .. ...... .. .. .. 7s. ~-

Loads remaining on ftool'll.. . .. .. . . .. .. .. . ..... .... . . .... .... . . .. .. .. .. .. 2, li5,079 

• Fractions omitted or uppro:i:lmuted. 

2,447.850 
%,4.18, 158 
l, l<ll, 9IJO 

.£:!, tll!ll,51111 
0. 46 

51!8. lOd. 
%48. 3d. 
7s. 8d. 

%,l!Oi, 771 

It will be sCC'n from these figures that the rontlnued rise• in rnlue has again 
fulled to couuternct the de<·rease in richness, as Rhown by the. diminished Ynlue 
per load. The <1u1111tlty of blue ground reported ns in sight In 19CH In these h\'O 
mines wus 9.987,908 loads; In 1905 It was 8,026,400 loads-a decrease of about 
one-fifth. · 

Of the three newer mines the Wesselton furnished the maximum quantity 
or blue ground. 2,0H8,278 loads ; and It yielded also one diamond of 18H carats, 
the largest yet found in this mine. The Bulttontein leaped frow n yield of 0.29 
cnrat per load in 19CH to an 11verage of 0.41 In 1905. This yield rose furth.-r 
during the latter half of the yenr, nnd a test from the east end of the mine urea 
gn\'e, In 32,122 londs, an average as high as 0.523 carat. The Dutoltspan 
mine more thnn doubled Its former average yield, having risen from 0.12 to 0.26 
carat per load. In qunllty the diamonds from this mine are far above those 
from any other. All three are sUll worked more or less as open mlDes. 
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The data for these mines for the last two years are as follows: 

Production of the Wes.~elton, Bultfontein, and Dutoitspan mi11es iii 1904 a11d 1905 . 
• 

Bulttontein. Dutoitspan. 
----·----- ·------- -- ·---------

loot. llKX>. loot. I lOOi. I 1904. I 100>. 

Loads---b-ols-ted--. -.. -. _-_ -_ .-. _-__ -_-__ -__ -_-_ .-. _-_ i-1-, 9-19-, ~-· l-2-, 068-.-Zl-8-l--4211-, 7-29-1 00>, 7:1l i lll, 9141 311, (99 

Loads washed _______________________ 2,13',008 2.002,582 5U,886 611,'91 U,309, 65,78' 

Dlamondsfonnd (carata)a -··------ 005,Ul li7S,162 1'8,219 2'9,0021 3,!li2 I 17,121 
Valueofsamea _____________________ £1,(w;,!lllU .£l,061,(7li .£!19,711 £43',lnl £6,457 £.'ill,8'7 

Carats per load-··------------------ 0.28 0.28( 0.29 0.41 1 0.12 [' 0.26 
Valuepercarata ·-------·-·-------- 348. llld. 388. lld. 298. 7d. 848. lld. (b) 61ls. lld. 
Valueperloada _____________________ 1· 9s.10d. 108.6d. ,. 88.6d. l"8.2d.1· (b) I ll!s.2d. 
Costporloadn__ ____ ________________ 3s.7d. 311. lOd. 511.9d. 56. lOd. (b) I ~.3d. 

Loads on ftoot'fl _________ -------··--- 1,356,280 1,391,956 I 391',500 391,Hll \ 15,~J__ ll61,270 

a Fractloru. of pound.., carats. and pence omitted or approximated. b Data not given. 

The quantity of blue ground lu sight at these mines was estimated as 
amounting to 51,300,300 loads. This amount being added to thnt given above 
for the De Beers anll Klmberley-8,02H,400-the entire total toot11 up 59,32H,700 
loulls. Beyond this, however, there nre of course the unexplored resources of 
the three newer mines which hnve only been opened to llepth1:1 trow one-fourth 
to one-third those of the older mlne1:1. 

The recovery of diamonds from tallings and dllbrls bas continued, though 
on a scale ROmewlmt less than in the previous year, which was thu maximum. 
In 1!!05 l,fHH,030 loads were washed, mostly from the De Beers mine, nud there 
were obtnined 257,05!) carats of stoneH, rnlued at £311,030. 

Even with the higher rate realized for rough diamonds, the earningH of the 
De Beers Compnny were 15 per cent lesH than In 1903, as the uveruge yielll of 
rough diuruond1:1 from the De Beers and Klml>erley mineH hns fnllen from 0.7G 
earnt per loull In 1002 to O.Hl cnrut per lond In 11)03 and to 0.4H carat )ler loull 
In 1905. Grent quantities of the poon•r diamond enrtb were trentt.'11. The total 
sum renllzed from the sale of <linmondfl was H.802,844; the ex)lemlitures were 
£2,937,50!>; the profitH were £1,8H5,3:m. Out of the profits £1.800,000 were )laid 
In dlvl<lends, the dlvlllemls l>elng ~'OH. per preferred share us against 271'1. (id.· 
In 1003 un<l l!lO-l. The rei<erve was £8-!H,78:3. The entire sale~ In tnO:i were 
made "rough" by the synlli<:ate, nnd this Is to continue In l!lfHi, on :ll'l~mnt 
ot the lower yield and on account of the great demand. This IH in ~pite or the 
faet that the priee of rough stones wus raised twice, 5 per cent eueh time, llur
lng the year 1005; but the diamond syndlcnte make!! these advanceH because 
there are le!!s diamonds found to-day than there were founcl fifteen yea rs ngo, 
while the demanll for them hns greatly Increased. 

Premier (Tra11svaal) 111i11e.-The lncrensed output of the Premier (Transvaal) 
mine has caused great Interest In the production of diamonds; and the finding 
ot the lnrge!lt known diamond, the Premier or Cullinan, weighing 3,024 carats, 
and of several other large stones, one of which weighed over GOO caratH nnd 
another 340 eHl"ats, has given this mine the greatest record tor producing mate
rial or c•xceptlonal size. 

Ora11ye Rir·cr Colony mines.-The extensive deYelopment ot' lllamond mining 
In the Ornnge River Colony Is well shown In the Annual Report ot the Mines 
Department of thnt Colony for the year ending June 30, 1005.a This report. l>y 

•Mines Dept. Orange River Colony, Ann. Hept. fur the statistical year ending June 30, 
190G; Bloemfontein, 1905, p. 3J. 

M B 1901>--84 
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1330 MINERAL RESOURCES. 

Mr. Burnet Adnms, n<>tlng <>hlef Inspector of mines, tells of steady ln<'n:>ase i11 
the diamond out[mt of the colony and describes the condition of the produciu;: 
mines, besides the Yanl Rh·er alluvlnl diggings, nnd of more than fifty pro111>e<:t>' 
and partially de\·eloped undertakings. In regarcl to· thei.e latter, many haw 
proved dlsnppolnting, but sorue lmve yielded good diamonds and may pron~ to 
be rnlunble properties. 

The seven mines that hnve actually yielded more or lesR succel"Sfully are (I 1 

the New Jagersfonteln (the· old eelebrated mine reorganized under the new go\·· 
ernment); (~) the Kotryfonteln; (3) the Ebenhaei:er; (4) the Laee Diamond 
Company; (5) the :\Ionnstery; (G) the Kaalmllel; (7) the New Driekopjt>s. 
Of these, the last Is now closed and for sale. and two or three of the others are l 
partially suspended and either Pngnged In testing or In nwnltmg improl'ed up
plianee1.<. The Jnger1.<fontein Is much the most important nnd has been steadil~· 
udv:mclng, both In equipment nnd In produetlon. Heretofore it hns been enr
rled on us nn open working, but steps are now being taken to chang<.' to thC' 

underground system. as wns done with sueh SU('('CSS In the De Beers and Kim
berley mines. 

The diamond output of the rolony for the year co,·ered by the r<'port Is gh·en 
In a tabular form by month!!, from July, l!l04. to June. 1005. lnclush·e. These 
show some variations. but maintain a fairly uniform nverage. The produet 
Is glvm1 as u whole, without distinguishing the mines, but the Jagersfonteln 
far exceeds all the rest together. 

Output of diamonds i11 Ora11ge River Colony, "{lsc1l year < 11di11g .J1111c .~o. 1911.;. 

Loads washed ______________ ___ ___ .. ___ _____ _______ _______ . . ___ _ _ 3, :>56. (11)(1 

Carats of diamonds found____ ____ ____ ___ __ ____ __ ___ _____ __ ______ 3:!0. 5.fS~ 
\'alue of eame-------------------------- - ---------------·------- £!138, 617. l!is. (id . 
Carats per load ________ ____ ___ ---- ----------------------------- 0. OS!l!) 
lalue per carat------- - ---------------- ---- -------------------- i•Se. ~d. 
Vnlue per load- - -------------- - - ------ ------------- - -- - ----- - -- 5s. 3d. 

Subst>qucnt datn for the mouth of July, 1905, show hut i;iight 1litrer1•nt-es from 
the averuge of the month pre<.'etling. The eost of mining lll'l' load Is not given 
In the rt>port. 

On eompnrlug tllese figures with tho:>e of the De Been< group of mines nt 
Kimberley for the i::nme period. it is SCC'll tbnt the IJlne ground is rompnruth·,•Jy 
Yery low In Its di11mond ('Ontent, but tb11t the nvernge ntlne of the stont"'S (K.•r 
carat is considerably higher than for those of the richest of the other grou1r
the De Beers nnd Kimh<'rley. The total nm11ber af londs wnsbed is n~nrly two
thirds that of all the D<' Heers group togptlwr: while the totnl 1liiH11ontl prochwt 
Is less than one-sixth. but Its rnhte l'X(·eeds one-fifth. 

Tbe n\'erage numh<'r of m<'n emplo)·e1J In the '.li11111011d miut>s of the eolon~-. 
month by month during mo;;, was ::;:w white:-< :11111 4.tki!l natives. With ><Om<' 

fluetuatlonfl thl're haH been a gt•11c•ral inert-:u<<' of the tot11l numh<'r during thl~ 

~-ear, from 4,-t;:;s In .July. rno-t. to :i.4()H In Jul)·. moo. The average monthl~· 
wn;:<'s paid for mining mul pro,.:ppetlng In the Ornnge HIY<'r Colony nre ~.;,·e11 

in a receut article as £20 7s. 7d to white men amt £3 ls. Ud. to natives.a 

DH .\Zll •• 

J)iamoml.~ <11111 c•arl1011ado in R<1lli<1 .-C'onshternh1e spat'<' hni< heen irlvrn In 
rP<·ent reports of thi~ Rttt·<'nu to the dlnmond and eurhon:ulo lndustr~· of Rrazll. 
An important artl<'lt• has appl'ared within th1• la,.:t r<':lr on thr J."C<>loi..-y 1•f tbP 

•Jewelers· Circular Weekly, October 11, UlOS. 
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Bahia region by Prof. Orvllle A. Derby, who was engaged by the State ot 
Bahia to study the geologicnl occurrence of the carbonados. The article In 
question is his report ot thlR work, and has been translated Into English by 
Prof. John C. Branner tor publication In this country." 

The region examined was the basin of the Paragua<;u River, the upper part 
of which contains the Chapnda Dlamantlna, or diamond plateau of Bable. The 
river traverses four regions or belts of entirely distinct geological character. 
The first of these takes In all the headwaters of the Paragua<;u and Its main 
amuent. the Santo Antonio; the second reaches from the Falls or Pa888genl de 
Andurnhy, some 50 miles, to Bededouro; the third extends about 200 miles, 
down to l\farngopipe, and the fourth ls a narrow belt adjacent to the coast. 

1'he diamonds and carbons nre eharaeteristlc of the first region, and occur 
occaslonully In the set•ond uml third. At all the localities examined by Profes-
1<or Derby they appear in connection with n thick bed of conglomerate about 
the middle of the hard sandstone fornmtlon. In many places, Indeed, he states 
that the gravels worked for diamonds are simply this same conglomerate 
decompose<} In ·place, and not a more re<>ent Ruperflclnl deposit. This f11<;t has 
alrendy been re<'Ognlzed In the State of Minas Gernes, where also, nt Grao 
Mogol, diamonds hnve been token from the hard conglomerate Itself. It ls clear 
thnt In Brnzll the eondltlons of diamond occurrence bear no resemblnnce at all 
to those In Atrlcn. All the lncllcations 110lnt to the conglomerate as the source 
ot the di11mond11, and the recent unconsolldnted gravels nre richest In the 
\"lcinlty of outcrop!! ot this rock, which miners call pedra crar:acla. 

It this determination of the conglomernte ns the home ot the diamonds be 
correct, Profes1mr Derby remarks. the 8U(li>IY must be enormous, and all that 
hm1 been done heretofore is trivial in l'Omparison. Only a small part, however, 
ot the deposits can be worked with the methods in use thus far. Whether 
modern scientific processes, using the hydraulic power so nbundant in the 
rl'glon, cnn opernte the beds nt nn actunl profit remains n question for future 
solution. 

F:l1:1ewhere thnn In the '·iclnlty or the Serra dns Lavrns and its conglomerate 
there are few dinmond occurrences, but still some are known thnt have Interest. 
Along the bed of the Parnguiu;u, In pnrti<'ulnr, there are vnrlous points where 
dimuonds nre obtained by diving, 111111 some of these nre so fur from the Serra 
that it ls not em-1y to see how the source can be so distant. The principal 
locnlity h1 nt the Falls of Funil, near Belx>douro, on the eastern edge of the 
second region or zone mentioned nbm·I'. Here the fall is formed by a heavy 
bed of c-onglomerate resembling the one In the first zone, hut almost certainly 
ot Inter nge. It re!!ts upon granitk rneks and Its pebbles are lnrgely thence 
derived, so that the "formnc;ao," nr dlnmond gravel, is quite different from 
thnt of the first zone. The 11andstone of the secoml zone, however, must be 
lurgely derh·ecl from the first. nnd the eontalned diamonds may be thus 
11ceounted for. 

These nceounts !!hould be compared with thnt by Mr. H. W. Furniss, dealing 
with the s111ne region and reviewed in the 1·eport of this Bureau tor 1902.b 

There Is nncthC'r diamond region In Bahln-thnt of Cannuvleras and the 
rnlley of the Pnrdo Hiver, und the southern part of the State.' Thi!<, Professor 
Dl•rhy remarks, Is the only dinmoml o<'.<'urrence in Brnzll nt nil near the sen. 
It is a region of but !<light elevation, only nhout 100 meters, lnrgely wooded, 
end with a thlc·k soil thnt obscures the ro<'ks. At points. however, In the val-

•Econ. c:eol.. vol. I. No. 2. Nov.-Dec .• l!l01i. f p. 134-142. 
• Mlnernl HPsou1·ceM U. S. for 1902, U. S. Geo. Survey, 1904, pp. 816-822. 
•Ibid, p. 816. 
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leys or the Pardo and the Salobro n heavy ronglomerate with granitic pebbles 
Is exposed near the diamond washings. One diamond or three grains was 
obtained !or Professor Derby In a test made on Ii cubic meters or decomposed 
conglomerate selected by him. Thus, again, diamonds are apparently traced 
to a widespread bed or conglomernte, here quite near the coast. easily recog
nized, and suggesting extensh•e posslbllltles !or Investigation and development. 

NEW SOUTH WALES. 

A valuable guidebook to the mines and minerals or New South Wales bas 
lately been !&med under the direction of the minister tor mlneH nnd ngrlculture 
In that colony, Hon. S. \V. Moore.a In this work reterenC'es nre made to the 
occurrence or diamonds at several points, which have been noted from time to 
time In former reports of this Bureau. 

The more recent and more important diamond districts around Blngnra nod 
Inverell are situated near the Queensland border. Blugarn 111 378 wiles north 
of Sydney, and Im·erell and Tlngha are both nearly 40 miles enst or Blngara. 
The divisions named from the two latter places contain much tin In the drift, 
while the Rlngnra division Is worked principally tor gold. With regard to 
diamonds In particular the guidebook says thnt nenr Copeton, In the Inverell 
district, are numerous Isolated hills capped with basalt, beneath which are 
r;1ands and gravels, with tin, diamonds, and some gold. These bills have been 
variously named, one of them being the celebrated diamond locallty or Boggy 
Camp. It wn~ In this district th11t the discovery of two sm111l diamonds In a 
bnsnltlc dike was made in 1004 nt Onkey Creek, near Corieton. 

The Blngarn dh•ision presents conditions somewhat similar, yet with some 
dlll'erenees. The chief diamond yield has been from patches of gravel capping 
the foothills of the basalt-covered range some five miles to the southwest ot 
Blngara. 

It Is In the Blngara district, at Ruby Hiii, that the ecloglte-bearlng pipe was 
observed In 1902, which led to so much discussion as to ecloglte being the prob
able source or the dlnmonds. • The guidebook states that there has been but 
little activity of late In these fields owing to low prices for the diamonds, 
which are all of small size. 

The statistics for New South Wales, given In this volume, state the diamond 
yield for 1004 as 14,296 cnrats, vnlued at £11,620, and the total production to 
the end of that year as 147,9G5 cnrnbil, \'alued at £98,223 17s. 

Large diamond at Mount Werong.-'l'be rnct, after years or working 11t v11rlom1 
points, that only small diamonds had been found, led naturally to the belief 
that no lnrge diamonds were to be expected .In Australia. Within the past 
year, however, a diamond or nenrly 29 carat!! has been discovered nt Mount 
Werong, 136 miles west or Sydney and 30 miles south of Oberon. It was found 
at a depth or 12 feet by two gold miners, who were not diamond miners and who 
did not know what It was. They kept It for some months, and were oll'ered a 
few pounds for It on 'two occaMlons, but suspected that It might be more ,·alu
able. 1''lnally It was sent to the state department of mines at Rydney. where 
It was recognized nt once, and Its vnlue tht>n proved to be £200. The 'tone Is a 
distorted and flattened crystal, meni<urlng 2.1 by 15 by 5 mm., ftawle!!S, and of 
a straw yellow. Apprednting tht> lmportnnce of this dlsco,·ery, Mr. E. F. Pitt
man, or the department of 111lnet1, promptly ,.li<lted the place nod made a report 

•A Guidebook for the l'se of Prospectors In New South Wales; Rydoey, 1905, pp. 156, 
with map. 

• Hloeral Resources U. S. for 1902, U. S. Geol. Survey, llXH, pp. 82-1-826. 
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upon It, which Is reviewed by !\Ir. John Plummer In the Mining World of Octo
ber 21, 1005.o 

Mount Werong Is one of the peaks of the mountain range, Mme 4,000 feet 
high. which separates the fertile l'OaRt region from the nrld Interior. In the 
beds and ravines of the 11treams that drnin the ridge much of the clrift gravel 
i!I found wnshed down nod rede[lo!lltt>tl, nnd here occurs gold, with zircons and 
1mpphlres, abundant but 11mall, nud alKO thi!I !urge dinmond, and nuother found 
some years ago, and valued at £a. The snpphire!I hnve undoubtedly come from 
the de<.'OIJJ(IOSed basalt overlying tihe drift, as none lun·e been found In the drift 
Itself. The diamond Mr. Pittmnn refers to the drift; but he nlso recognizes 
the JIOsslblllty of Its having come from the hnAAlt. In view of the discovery of 
one or more dlnmondK In the somewhat related dolerite at Copeton. This new 
locality Is some 300 miles south of the Inverell and Blngoru region. 

NOTES ON THE DIAMOND. 

Rus1:lan c;rpcriments in C1·ushing rarbom1 used in diamond drills.-Prof. Alex. 
l\f. l\fitlnsky. of the l\llning Acndemy of St. l'ete~burg, Rus11ia, IK currying on a 
very Interesting series of expcri111e11t11 in crushing the carbons used in dlamcnd 
drillK. • The rnte of 111ln111ce of 11 11im11011d drill lncrenses with the prt>Nsure UJI 
to n point where the o.lhuuonds are llkely tc> break. Here the limit Is reached, 
beyond whleh 1111 ec'Onomic loss Is Involved by greater rressnre. The object of 
this Investigation was to determine thlK limit, which hnd not before been done, 
11nd whleh Is of rourse n very h11port1111t praetlcnl question. 

There hns bet•n hitherto a remarknble tlifferenee In the practlee of European 
and A111erlc1111 opcrutor:1 in work of this kind. The former hnve generally fol· 
lowed an empiricul ·rule of applying n pressure of 2 kilograms per square eenti· 
meter on the bottom of the drlll, which Is equivalent, with ordinnry tools. to 1 
kllogrnm per Kquure milllmeter on the diumonds. Ameri<'nn drlllers hnve used 
fur higher pn.>ssures, UK much as J4) or no kilogr11111:1 per squure centimeter: by 
the sume rutio this would give 2G to 30 kllogrums per squnre millimeter on the 
stones set In the drill. 

Professor l\Iitlnsky, ussisted by Mr. S. Woisslnw, the pioneer of dlumond drill· 
Ing In Ru~ia, F<Plectecl n number of curbons and subjectetl them to pre11sure 
lests. This was done by plncing eueh stone between two metnl plntt>s, u hnrder 
one repreKenting the rock nnd n KOfter one representing the tool. These were l'Oll· 
nected with n very sl'11sitlve prc>s!I nml ret'Orcling 11pp11rat11s, with u 111uximum 
loud of one metric ton. Dilferent nwt11l:1 and different grudeK of steel were 
tried, and the half-sum of the ureus of the impn'l'<f<lons mud(' in the two pluteN, 
in each teKt, wns taken as the croKN·sel'tion nrea of the dinmond thnt had been 
pressed Into them for enkulution of the for<'e exerted per sqnn re millhueter of 
the 11toue. The tlr:1t teKt was to the limit of the pre~'I. one metrk ton, wit~ont 
hrenking, nntl the det1>r111inatlon wnN iH.:l kilogrnmN per square millimeter. The 
second stone, n small one, broke at u enkulntetl prPSsure of AA.r. kilogr11111s pt r 
squnre millimeter. Three other tests hntl 1111 uvernge of fi8 kilograms as thl 
hrenking limit, the lowe.,t being aH kilogrums. 

These eX(H.'riments. I'roft>Rsor l\litinsky thinks, show dearly that the presaure 
on drilling tool!! eun safely be mu<'h lnereusecl with l'Orresponding nch-nntage iu 
resultN, and that the .-\mericnns. ulthough fur in nch·anee of thr Europeans, 
hove yet been operuting wPll within the limit of pr11etic11l udvuutnge. 

After the!tl' teKta :\Ir. Wolssluw dirl•ded his workmen to disregard the risk of 
breakage and to use the highest prl'l!imre nttulnuble wit!. their machinery. 

• Min. World, Ol'I. :!1. lllC>a. 
•Eng. ond Jilin. Jour., Dec. 16, 1905. 
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Professor Mltlnaky states that the results were very good, and Adds that by 
this method tools can be obtained that can be run safely at a rim speed or 25 
meters per second. 

Diamond-carb01i in meteorites.-Followlng up his researches on the Canyon 
Dlablo meteorite, Prof. Henri Molssan bas published a more extended article 
describing those researches In fuller detail nnd also certain conclusions thence 
derived, together with new experiments as to diamond production.a The results 
shown are ( 1) that It Is only In certain specimens ot this meteorite that ('llrbon 
appears at all; (2) that In some 11ieces It Is present In several forms, as amorph
ous carbon In two or three distinct varieties, as gra)lhlte, and as diamond In two 
rnrletles, black and transparent; (3) that these latter are found lnclosed In or 
surrounded by a zone ot amorphous carbon and In E-mail fissures which stand In 
close relation to nodules of trolllte and other compounds containing phosphorus 
and silicon In addition to the sulphur. Microscopic examination shows that 
even the portions of the Iron that appear homogeneous frequently contain 
small nodules of this character. Professor Molssmi Judged, from \•arlous 
studies by himself and others, that the metallold11--Slllcon, phosphorus, and 
sulphur-all tend to displace the carbon from molten Iron, and thnt nn Increase 
in the pro)lortlou of nickel, which Is found to vary consltlernbly In dll!'erent pnrts 
ot the meteorite, lessens the Mlublllty of carbon In the alloy as com1mred with 
pure Iron. These two conditions, therefore, should cooperate to favor tile sepa
ration of carbon In such a meteorite, as compared with ProfeAAOr l\lolssnn's 
former process of diamond production In the electric furnace. 

These suggestions led him to undertake a Rerles of new experiments to test 
the el!'ect of conditions thus modified. These are described In much detall, with 
the general result that the addition of small quantities of monosulpbide of Iron, 
or ot silicon, to the crucible of melted Iron with carbon, on Its removal from 
the electric furnace and just before Its Immersion In cold water, appeared to 
facilitate the production of minute diamonds slmllar to tbose of bis former 
experiments, but In larger number and with slight crystallographic dll!'erences. 
The addition of a small percentage of nickel, on the other band, produced no 
apparent change from the results with pure Iron. The lntrodu<'tlon of phos
phate of Iron not only tailed to Increase the quantity .or diamonds but appar
ently lessened It. Professor l\lolssan therefore concluded that the diamond 
carbon In the Canyon Dlablo meteorite bas probably been set tree from an Iron 
<.'llrbide by the action of sulphur, and to some extent of silicon, the latter having 
also partly united with the carbon to form the silicon carbide which he round 
In association and which the writer named l\folssanlte, the natural form of the 
artificial product carborundum. 

The crystallographic features of the microscopic diamonds are described, and 
the very Interesting tact Is notetl that In n number of Instances the little crystals 
broke spontaneously days or even weeks after their formntlon. thuM presenting 
a Mtrlklng parallel to the occnslonnl behavior of diamonds from the blue ground 
ot South Africa. 

Considerable space Is given to experiment and dls<'usslon ns to the action ot 
melted Iron ht solidifying In respect to expansion or contraction. The fact 
seems clenrly shown that pure Iron follows the ordinary lnw, but thnt Iron with 
dlssol\"ed carbon expands In passing to the solid state, producing when conOned 
the enormous pressure which causes the cnrbon, or some pn1·t of It, to l'rystalllze 
as diamond, Instead of all assuming the amorphous or the grn11hitlc form. 

Arti{lcial production of dlamonds.-Two proN.'llSeS hnve been announced by 
German experimenters whereby It Is claimed that minute crystals of diamonds 

• Nouvellea r~berebea sur la r(lprodnctlon dn dlamant, par lleorl Molnao : Ann. de 
cblmle et de pbya., Stb ser., vol. Ii, June, !DOG. 
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have been obtained. One of these i>1 that of A. Ludwig, wbo has been able to 
produce sudi cryst11ls from pulverized earbon he11ted in hytlrogen on n Rpirnl 
of iron wire in the electric arc untler 11 pressure of 3,100 atmospheres.a The 
other is announced by H. ,·011 Hnt,.;linger. who fuses graphite with silicates. 
He 1>repnres a mixtm·e repre,.;enting ns neurly aR possible the compoRition of the 
African blue ground, 111ut tlwn introduces powdered grnphitt>. The whole Is 
melted In u cruelble, the 11roeei.s being fucilitnted br using metallic aluminum 
and magnesium iu preference to the oxides or tho;;e metals. Wilen the fused 
muss ls dissolved, minute octahedra are found, possessing the physicnl prop
erties of dlumoutl.b 

Bff Pct uf 1·adi11m 011 tile cliamond.-Sir William Crookes delivered his notable 
lecture on the 1mbject of the tllamond before the British Association for the 
Adrnncemeut of Seiem-e ut Its Kimherl<'y nwetrng In September, lUO:i. In this 
lecture experiments were described in eonn(•etlon with rndium In contaet with 
the dlnmontl, which showed that the beta rays ft'om radium preparations lmd 
like pro11erties to the streums of inactive electrons In a rnlilant matter tube. 
It was founcl, by t•xposing flue colorless crystals of diamond to mdium bro111ld1~ 
uudlsturbl-'<l for more than twelve months that the radium c·irnsed the diamonds 
to nssume 11 beautiful bluish color. 'l'hls colur Is very persistent; It wn!I Jtfected 
neither by heating in i>trong nitric acid nor by potassium chlorntl'. Further
nun·e. the radium hnd ('Omnmnlcnted to the diamonds rmlio-uctlve properties 
strong enough to nfft>d a photographic J1late: and when they were heated tu a 
dull redness in a dark room 11 fnint phosphoresl-enee sprend over the Mtone just 
before the rolor became visible. 

Sir Wllll:uu Crookes 1111<0 announced the results of his experiments in exam
ining the extreme hnnlness of the metal tantalum, produced by Messrs. Siemens 
Brothers, of Berlin. lie found that a dinmond drill making 500 revolutions per 
minute und continue<". In operation for three days nnd nights hnd 0111)' produced 
n depression of one· iourth millimeter in depth, the question being then ns to 
which bad been nffected the more. tbe diamond or the tantalum. 

Wages _in diamo111l-c11tti11g ind11stry.-For the lust two yenrs there has been 
11 grent deal of disturbirnce In the ti1atter of the ndjustment of the rates and 
hours of labor in the d' •mond-euttlng Industry. 'fhe oUtl'Ome for the United 
States has been thut in "lo\'ember, 1005, nn eight-hour day was established, 
with wnges ranging from : .'.I to $80 per week for the rnrious employees In the 
Industry. This re8Plt was brought about by the great demnnd for cut material 
and by the fact that the amount of cutting in the l!nlted States hns Increased 
so rapidly within the Just five or six years that at the present time more than 
one-bait of nil the diamonds sold In the United· Stutes have been cut bere. 
As the blgh quality of the cutting Is not excelled In nuy of the foreign centers, 
nnd because of the R)'S(C't1111tic method!! in use In this rountry, there Is n 
possibility of a :;till greater .1er('entage of the larger stones being cut here. 
This is · not true of the !'ll111lle: stones. 

Ct RUNDUM GEMS. 

<.'ORllXDllM. 

NOUTH CAROJ.INA. 

The flrRt volume of the North Carollnn Geological Sun·ey reports• treats · 
of tbe history of eorundum mining both ns nn abrasive and ns gem material. 

----- - ---- --- - - -- - - -- - ------------
•Chem. Zt·ltuug. XX\'. J!:O:.!. p. H7H. 
·~lonnt~h. l'llt'mi<'. ;\.\:\II. l!JO:.?, p. Sl'i. 
'Prutt. ,J. 11 .. nnd '""'I" .. I. \' .. l'ornndum nnd tlw P"rldotll••" or we~l<'tD North Coro

llna: North Cnrolina t11 1d. ~111·vt->y, vol. 1. tno:,. 
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Mlnln~ for the abral!lve has \le(>n frequently su<'CeSStul, but, although the gem 
mining has produced lntereRtlng result.<i, there never bm1 been a financial 
return to warrant the expenditure tor this purpo!l(>. 

INDIA. 

In bis recent revle'°' .:>f Mineral Production In India for the years 1898 to 
1003,a the Director ot the Indian Survey, Dr. T. II. Holland, glveM data su1>
ple111entnry to bis S(Je<'lnl trentli<e on the O<'<'Urrence of corundum. Corundu111 
Is widely distributed throughout the Mysore State, amt a certain amount of 
worklu~ Is done at severnl points, though It can hardly be ealled mining. There 
has long been a local trade 11nd a local consumption In Indl11; but Doctor 
llollnnd doubts If It will ever he profitable to develop the workings on a large 
11eale, In \•lew of the competition ot foreign corundum and of ebeap abrash-eM 
like carborundum. The native demand, that of the old saikalgar, or armorer, 
and the lapidary, Is mainly 11t 11 few points like Deihl, Agra, and Jaipur, and 
bas be<!n sup1illffi by the Irregular and casual gathering by agriculturists and 
cowberders. The data ot produetlon In Mysore are very vnrlublc and evidently 
Imperfect, ranging from 28 tons to lrlO tons, worth from about £100 to £700. 

ct:Yl.ON. 

With regard to corundum In Ceylon, the Report of the Mlneralogl<'al Survey 
of that Island tor l!l04, • hy the Director, Mr. A. K. Coomeraswnmy, gives 11ulte 
a full account, divided Into two 11ectlonl!, one on corundum for abrasive use, 
and the other on the gem varieties. The first part deals In some detail with 
the oecurrenc>e of blue cryBtals In the soll at Haldummulla, mentioned In Mr. 
Coomeraswamy's paper on the Rocks and Minerals ot Ceylon.• The crystals 
on the Haldummulla estate have been traced over a considerable area to the 
foot of a steep jungle-covered bluft', lmposslbl& to explore without heavy cost. 
but clearly the source ot the lool!e corundum. The crystnls are a('('()mpanled 
over the area examined by pieces of the' matrix, which Is sllllmanlte rock 
with garnets, containing corundum crystals Identical with the others. Ortbo
clase mlcropertblte Is as110Clated to some extent, and a little of either rutlle 
or Ilmenite, but tbeBe never appear together. 

The second part of the report, on the Ceylon gems, Is the fullest that has 
appeared for some time. The gem corundums of Ceylon nre obtained entirely 
trom gravel beds, together with lower grades of corundum and also splnel11, 
zircons, tourmalines, beryls, topazes. etc., that have long been known as Ceylon 
gems. Most of tbei1e are 11upposl'd to have come from the Intrusive granite 
rocks of the Balangoda group, but tourmaline alone bas aetually been found In 
a granite matrix on the Island. The bills and ridges are so eovered with jungle 
that It Is well nigh Impossible to trace the sources of the minerals brought 
down by the streams. The gems and other heavy minerals thus tram1ported 
are to a large extent very local In distribution, Indicating that their sources are 
In many small outcrops. 

The "gemming" Industry of Ceylon Is described at some length, with maps 
nnd Illustrations. The stones nre nil found In a bed, or sometimes In two beds, 
of rounded quartz pebbles and cobbles, called "lllam," which Is widely distributed 
through the valleys and lowlands beneath a more or less thick deposit of allu
Ylum or varying character. The mam Is sometimes above the level of the 

• Geol. Surv. Indio, vol. 32, pt. 1, lllOo, p. 105. See also vol. 30, pt. 3, 1901, p. 169. 
•Ceylon Administration Repts., 1904: Mlneralog. Survey, pp. E·li E·3, E·ll. and E-19. 
• Rocks and Mlner11la of Ceylon, Spolla Zeyl11nlca, vol. 11, pt. 9, OOG, pp. IS0-66. 
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streams, where the latter have deepened their clmnnels by erosion, but It Is more 
frequently below the water level, In one case as far as 120 feet. To a large 
extent, It underlies swamps and rice fields. The working of the available 
localities has been carried on so far and so long that many of them are wholly 
exhausted and the rest are being rapidly reduced. 

The corundum appears In several varieties, and the Interesting fact Is noted 
that while the crystals before described, from the llaldummulla and neighboring 
localities, In connection with the sllllmanlte rock are prismatic, those from the 
gem gravels are usually blpyrnmldal. The vnrletles found are the following: 

1. Korundugal-<>paque and only used as an abrasive. 
2. Dalam-semltransparent, Inferior; sold by the pound. 
3. Nila-blue sapphire. 
4. Ratukete or Arunal-asterlated. 
6. "Topaz,"--Orlental topaz, yellow sapphire. 
7. "King topaz,"--elear pink or flesh-colored rorundum. 
The topaz of Ceylon Is yellow 11npphlre; true topaz Is not rare In the gravels, 

but It Is never yellow, being either white, pale-green, or brownish-yellow. (See 

under Topaz.) 
The methods of working the gem gru,·el are described In detnll, and are 

closely similar to the nath·e methods used In mining for rubles In Rurrna and 
for diamonds In Borneo. 

The illam generally rests upon decornpoi;e<I rock In place, called "111ala1ra." In 
some cases thE> lower portions of it ure l't!lnented by Iron oxide Into a Mrt of 
<-'Onglomerute. In the present heds of rivers In the gem district, especlnlly those 
that are fast and shallow, the uctuul surface gruvel i!I gem bearing, forming a 
modern illam, doubtless largely derived from the older one, which represents 
the uccumulatlon of age11. 

The principal region where these gem gravel11 occur Is the Sabaragamuwa 
province (Ratnnpura district), and some parts of the southern l>rovlnce of the 
Island. 

SAPPHIRE. 

MONTANA. 

The sapphire workings at Yogo Guieb, Montana, are being gradually de
veloped Into a great and permanent mining Industry. They have been noticed 
frequently In the reports of this Bureau for the last ten years, and a general 
statement of the disposition of the properties of the two companies engaged 
upon the gem-bearing dike wus given In the report for 1901.<• The English 
company, known as the New .Mine Sapphire Syndicate, bas been thus fur the 
largest producer and the one most prominent before the public; but the other, 
the American Sapphire Company-frequently called the Yogo Mining Company
bas been engaged In extensive prospecting and developing work, and Is now pre-
1>1trlng to begin uctive production on a larger scale than nny heretofore at
tempted In Montana. 

Taken as a whole, the Yogo dike ls judge<l by qualified experts to be perhaps 
the grentest gem mine in the world. It extends some 4 mil~ In length on the 
f:Urface, and being a true Igneous dike, descends to an unlimited depth. If eiitl· 
mated down to :.!,000 feet, below whieh possible working becomes questionable, 
und at an average width of only G feet-although It Is often much wider-the 
entire content of sapphire-bearing rock would approximate 10,000,000 cubic 
yards. 

- --·--- -·--- - -----------
•Mineral Resources U. S. for 1901, U. S. Geol. Survey, 1902, p. 736. 
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A full report upon the whole locality, though with special reference to the 
American company's property, bas lately been prepared by Mr. George W. 
Tower, Jr. The area ot holdings comprises a total ot some BOO acres ot land-
300 acres under quartz-claim patent and 500 acres or more under placer 
patent. There are 16 patented quartz claims and 1 unpatented, and 13 pat
ented placer claims and 1 unpatented. Some of the latter were worked tor gold 
tt!n years ago, and Mr. Tower states that the flrst sapphire discoveries were 
made In cleaning up the washings ot these placers. A tull year elapsed before 
the Importance ot this discovery was realized, and the gems were traced to 
their source In the dike. Prospecting and tracing out ot th& dike then went on 
for some years, since which time (1901) there has been no further extension of 
the dike recognized, and no other dikes have been found In the vicinity. The 
main one bas been quite thoroughly explored and Its extent determined. as 
already described. 

The dike runs nearly east and west and cuts almost vertically through 
sewrnl thousand feet of stratified rocks, horizontal or slightly Inclined, from tl'le 
Carboniferous down to the basal complex. In width It varies from 4 to 1G feet. 
and In texture It is to u large extent 110ft, friable, and easily weathered. 

:\Ir. Tower's report gives details of tbe workings of both the companies, the 
J<~ugllsh co1111mny e11st of the crest of Yogo Hlll, and the American company 
wt>t1t of It. to and beyond Yogo Creek. Extensive tunnela, shattR, and levels 
buve been driven, and In the eastern portion also great open cuttings. besides a 
number ot trlnl shafts and pits. ;ur. Tower regards the present twofold 
division of working 1111 unwl11e und costly, and strongly advises some form of 
consolidation and the concentration ot work at the American company'!! open
ings at the Fourth of July claim, on Yogo Creek, the tunnels here to be made 
the main thoroughfare tor the entire group of workings to the eastward. Here 
the creek yields abundant water for washing at nil seasons, and the American 
company has run over 2,000 feet of tunnels Into the dike rock. besides shafts 
:md cut~ to Jlro\•e Its extent. These tunnels, Mr. Tower advises, should be 
extended and connected with the openings eastward of the blll; thus forming 
one system and doing away with the expense of hol11tlng now Involved In the 
English company's shafts. 

The American company's work ha11 hitherto been chiefly tor development. 
their only output of gems being those taken out In this process. But now, the 
extent and richness of the property having been fully determined, they are 
erecting a plant for mining on the seale of 100 tons per day. This wlll quad
niple the previous output of both companies together, and promises to make 
Montana sapphire mining a very Important factor In American gem produ<•tlon. 

1'he ston~ obtained nre not of large size. They range from "culls," usal 
for watch jewels and other mechanical purposes, to gems avera.ng, when cut, 
from hnlf a cnrnt to 2 or 3 carats and rarely up to 5 or 6. As gems they are 
brllllnnt, free from flaws, and of good color; ranging from light shades to the 
rlC'l1 deep blUe of orlentnl sapphires. The "culls" are produced abundantly. 
but not In quantities equnl to the demand. They sell Immediately nt from 
$2 to $6 per ounce, and udvance orders can be bad without apparent limit. 
The Yogo erystnls hnve nn nclvnntage for mechanical uses over East Indian 
stonE>s In their form, which Is largE>ly short prismatic or rhombohedrnl with 
tlut basnl terminations; :rnd hence they need much less cutting for such l1Ur
poses as watch jewels and the like. 

As to gems, no very full dntn c1m be given ; but the shipment for the month 
of November, 1905. from the American company's mines to New York was 
1,564 carats In the rough. These are sent tor cutting to Amsterdam, and will 
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yield from two-tiftbs to one-half that weight of flnlsbc<i 11tones. Their value 
will, >f course, depend on their size and quality after being cut. 

RUBY. 

BUBM4. 

The bead of the Geological Survey of India, Dr. J. H. Holland, In bis recent 
review of the mlnernl production of that country from 1898 to. 1903,a bas given 
ROme additional data regarding the Burma ruby mines, wblcb have now become 
nn Important source of profit. With regard to other locations in Burma, Doctor 
Holland states that leases have been granted for several ruby enterp1·lses near 
Nanyaselk, In the Myltkyina district, and In the Sagyln Hills, In Mandalay dis
trict, but that little result bas followed. He gives the value of the annual out
put since that time as follows: 

Val11e of r11b11 production, Mogok district, Burma, 1898-1903. 

1898 __________________________ £57.950 I 1901 _________________________ £104,476 

1899__________________________ 90. 848 1902__________________________ 86. 89:i 
1900 __________________________ 97,326 1903_________________________ 98,575 

Of the receipts for 1903 nearly one-half (£44,900) were profits. The falling 
Cltl' In the J>revlous year was due to disastrous floods, ngalrn1t the recurrence of 
which extensive engineering precautions have been undertaken. Rubles of 
large size are vefy rare and enormously ,·aluable. Three remarkable stones 
were obtained In 1890, one of which was the finest e,·er found since the opening 
of the mh1e11 to European development. This ruby weighed 77 carats and was 
sold for 4 lakhs of rupees, or £26,00G. 

EMERALD. 

COLOMBIA. 

The Colombian Government has recently employed a well-known expert, Mr. 
Lloyd-Owen, to make an examination of the condition and prospects of the 
great emerald mine at Muzo, northwest of Bogota. He h1111 prepared an 
<•xtended report, of which a copy was furnl11b€d to United States Minister Rus
sell, at I\ogota, for the Department of State, and an abstract was given In the 
1.:nlted States Consular Reports for August 3, 1905. • 

Mr. Lloyd-Owen states that the emerald-bearing area at and near Muzo Is 
very extensive and bas never been thoroughly tested or even explored. It prob
ably rovers many square leagues, the Government holdings alone being esti
mated at nearly 100,000 acres. 

NEW SOUTH W Al.ES. 

In t!Je recently Issued guidebook published by the C-0lonlal Government of 
New South Wales,• reference Is made to the emerald locality near Emruavllle, 
which has been occasionally reported. The region Is rich In minerals, and the 
Emmavllle and Deepwater dh•lslons are centers of mining for tin, cblefty as 
stream ore, but also In tile "grelsen," In which wolfram and scheelltf~ are like
wise found. The location of Emmavllle Is about 100 miles from tile coast, some 
450 miles north of Sydney. Inverell, noted In ronnectlon with the New South 
Wales diamonds, lies to the southwest, less than 40 miles distant. The emerald 

•Rec. Geol. Surv. India, vol. 32, pt. 1, 1905, pp. 77-78. 
• U. S. Cons. Rl'pts., Aug. 3, 19011, pp. 10-12. 
•Guidebook for the llse of Prospectors In New South Wales, luued by direction of the 

Bon. s. W. Moore, Mlnlater for Mines nod Agriculture; Sydney, 1905, pp. 156, with map. 
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locality, known as "The Glen," Is 9 miles north by east ot Emmuvllle, and the 
guidebook states that a considerable quantity ot emeralds was obtained there 
some years ago, but that the pegmatlte dike, In which they were tound, was 
lost or cut out at the 50-toot level. Systematic search might recover It, and 
there are. other similar dikes In the vicinity which should also be prospected 
tor emeralds. These dikes are otrshoots trom a large granitic mall8 Intruded 
among claystones, which are thought to be ot Carboniferous age. Tbe dike that 
yielded the emeralds was a small one, varying In width trom a few Inches to 
4 teet, and also In character from a typical " grelsen " at some points to a peg
matlte at the gem locality. 

BERYL. 

CALIFORNIA. 

Mr. H. C. Gordon reports the finding ot some magnificent groups ot pink 
beryl crystals, measuring 1 + Inches In diameter, of the flat type ot crystal, rich 
pink In color, but attached to alblte rock, In the Esmeralda mine, Mesa Grande, 
San Diego County, Cal. 

NORTH CAROLINA. 

Mining tor beryl has been carried on more or less extensively In North Caro
lina, but without much result. It was found, however, In the Spruce Pine 
region that by deeper mining blue beryls were frequently obtained at a greate1· 
depth than any previously taken out, and In some quantity. Many gems have 
been obtained weighing from three-fourths of a carat to 2 carats each, but few 
are over 4 carats In weight. 

TOPAZ. 

CALIFORNIA. 

The white and blue topazes from the Ramona district, San Diego County, Cal., 
described In the report or this Bureau for 1904,a were well represented In the 
gem exhibit of San Diego County at the Lewis and Clark Exposition, at Port
land, Oreg., In 1905. Large specimens of the a880Clated mlnerals-alblte, ortbo
clase, garnet, tourmaline, etc.-were displayed, showing the topaz In Its natural 
environment, and then as separate crystals and as cut gems. 

AUSTRALIA. 

Mr. C. Anderson, mineralogist of the Geological Survey of New South Wales, 
gives some further accounts of the topaz occurrences In that colony and also 
In Tasmania,• described by him In the previous volume of the Records and 
noticed In the report of this Bureau for 1904. The article Is mainly crystallo
graphic, describing and Illustrating some particularly flne examples recently 
obtained from the several localities before reported. No additional facts ot 
any Importance are given concerning the mode ot occurrence, as previously 
described, at Emmavllle and Oban, In New South Wales, and at Mount Cameron, 
Flinders Island, und Bell Mount, Tasmania, save the mention of the.existence 
ot pale pink and yellow varieties In Tasmania, which had been reported as not 
found there. Some ot the crystals trom Flinders Island, Kllllcrankle Bay, are 
of remarkable size, up to several Inches In diameter. 

•Mineral Reeourcee U. 8. for 1904, U. 8. Geol. 8urve7, 19051.JIP· 979-982. 
•Rec. Auatrat. Muaeum, vol. 6, pt. 2, Sept. 15, 1905, pp. 83-is9. 
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BRAZIL. 

A recent letter to the writer from Mr. H. Kilburn Scott, a mining engineer 
residing at Rio de Janeiro, gives some Interesting notes on topaz mining at the 
Ouro Preto locality, In the State ot Minas Geraes. The principal mine-the 
Boa Vista-has been worked tor some years past by n ftrm employing about 
twenty men. The method has been to excavate to some depth the overburden 
formed by slides and the caving of tbe decomposed lncloslng rock and then to 
run small Inclined shafts to reach the topaz-bearing deposit. There bas thus 
been formed a great craterllke excavation, In wblcb the cl11y carrying the 
topazes bas :t>een followed down some meters below the drainage level. Hence 
It Is possible to work the mine only during tbe dry season, and wltb the present 
method the limit of working bns )lrobably been reached. To operate this mine 
successtully Improved methods wlll be necessary. 

CEYLON, 

Among the precious stones gathered from the widely distributed gem gravel 
ot Ceylon, topaz Is fairly abundant, but the bright yellow variety Is absent. 
What Is spoken of as topaz among Ceylon gems Is the rarer and harder oriental 
topaz, or yellow sapphire. The name of "king topaz" Is also ap)llled to pink 
or flesh-colored sapphire. The true topazes of the gravel are either colorlesa or 
light green, occasionally also pinkish-yellow or yellow-brown. The ftrst variety 
Is cut and sold under the name of water-sapphire, wbleh belongs properly to 
lollte ( cordlerlte) ; the name Is entirely misapplied, as the true water-sapphire 
ls blue. The green topazes are sold, with true beryls, as aquamarines. The 
pinkish-yellow stones closely resemble those from Brazil, but with the curious 
dlfterence that while the latter turn to a clear pink on being heated (the 
so-called burnt topaz), the Ceylon stones are absolutely decolorlzed by beat. 
The source of the gems ls not known. as they are obtained only from the 
gravel, but It must evidently be In the granite Intrusives ot the Balangoda 
group.a 

ZIRCON. 

CEYLON, • 

A large variety of zircons are found In the gem gravels of the Island of Ceylon, 
with many other precious stones which are a good deal confounded among native 
dealers and claBBlfted largely by color. The Clngalese name toramalll Is applied 
lndlll'erently to both tourmaline proper and zircon, and special terms are pre
ftxed according to the color. The green variety Is moetly zircon, with some 
tourmaline and cbrysoberyl. The pale brown also Includes some tourmaline. 
Other varieties ot zircon found are rich yellow and ftery red. The readlneSB 
with which zircon alters lo color by beat Is Illustrated In the fact that many 
greenish stones become a fine yellow by beating, and that the pale brown ones 
are often completely decolorlzed lo the same manner to form the BO-Called 
Matara diamonds. 

KEW SOUTH WALES. 

A paper was read several years ago by Mr. D. A. Porter before the Royal 
Society ot New South Wales on the occurrence ot zircon In the New England 

• Mlneralog. Surv., Ce7lon ; 1904. 
• Ce7lon Admlnllt:Ntlon Repu., 1004 ; Mlneralog. 8urve7. 
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district of tbnt colony. In a recent article by Mr. C. Anderson, mineralogist to 
the Australian Museum, this paper Is cited and some fresh specimens received 
from Mr. Porter are described In detail.a 

The 11rlnclp11l localities are at Glen Innes and lnverell, places about 30 miles 
apart. Mr. Porter describes the zircons as found over n considerable area of 
ba8ftltlc country on the northern watershed of the Maclntlre River. They OCC"Or 
In stream beds and In raised banks of clay or gravel along the streams or 
strewn over the surface of low 11loplng ridges. The specimens are generally 
broken and cleaved and much worn, but some good c17stals occur, \"arylog trow 
clear colorleea to dark red. 

TA8MAl'ftA. 

R. Brauns gives• the measurement ot the crystals of zircon from Tumaola 
showing that ccystallograplcally they very strongly resemble those from RU88.la. 
Generally, bowe,•er, the crystals are very large and rolled; others are entirely 
rounded. Theae have been extensively Imported at ldar and Obersteln. Yaoy 
ot them are colorless and become violet-brown In color by beating. Others are 
made entirely colorless by the same process. 

GARNET. 

OREGOl'f. 

Mr. L. Bush J,lvermore, of Baker City, Oreg., describes a deposit of garnets In 
the Sutton Creek district, some miles south of Baker City, which be regards as 
worthy of Investigation.• lie says that near Pleasant Valley, where the prln· 
clpal rock appears to be 11 black argllllte. aott and crushed and with no well
marked planes of bedding, has been found a strong ledge containing garnets 
resembling rhodolite. Some or these are quite handsome and lustrous, and 
large enough to cut gems up to 30 carats In weight. Further particulars of this 
occurrence are quite desirable. ~othlng hns yet been done to develop It. 

E!ISOl'flTE. 

CALIFORNIA. 

A curious occurrence ot garnet Is reported by Mr. F. M. Sickler, a11 noted by 
himself and M'r. George Frey at a point some 7 miles from Pala, San Diego 
County, but not otherwise specified. The asaoclatlon here was of the Ramona 
type--essonlte garnet with beryl, the former varying from light yellow to ruhy
color. The garnets occur In rounded pieces like pebbles or nodules. These wer<~ 
found to be, apparently, remnants or cores ot larger crystals that bad decom
posed, leaving their original form as casts In the feldspar matrix. Besldee the 
garnet cores these cavities contained mica and red clay, doubtless products of 
alteration from the garnet crystals that have partly disappeared. 

A fine display of garnets of various shades, chiefly from the Ramona district. 
was made In the San Diego County exhibit of gem minerals at the Lewis antl 
Clark Exposition at Portland, Oreg., In 1006. 

•Rec. Austral. Museum. vol. 6, pt. 2, Sept., 1904\ pp. 96-96. 
• Separat·Abdruck aus dem Centralbl. fOr Mine" oste. 1905, pp. 483-fSG. 
• Mining Record, Jul7 29, 1906. 
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Pl.ROPE. 

NEW YORI{ CITY. 

An lntere!lting dlscol"ery of pyrope garnet has been mnde In constnictlng the 
r11pld tr11nslt tunnel from the south end of :0.lllnhnttnn I!!lnnd to Brooklyn. This 
tunnel runs from the Battery nt the foot of Whitehall 11trect to the foot of 
Joralemon street, Brooklyn. About 1,000 feet south from the ~cw York start
ing point, beautiful grains or nodules of pyrope were obtnln('(l, !'apnble of being 
<'Ut Into gems of three-fourths of n enrnt to 1 carat In wl'lght. Thei<e wt>re In 
connection with serpentine, of whleh the writer round muny pil'e<'S on examin
ing tile dumps--some of It of the green precious ,-nrll'ty-together with kerollte, 
but he did not succeed In obtaining nuy that actually contuhwd pyrope. 

Pyrope Is a mineral belonging to Igneous rocks, especlully perldotltl'R, from 
the alteration of which i;erpentlne is t'n~1uently formed. The i;erpentlne:-1 of 
Xew York and l"lciolty are now quite dearly shown to I.Jave originated lo tills 
way.a 

TOURMALINE. 

CALIFORNIA. 

The colored tourmalines of the Pain district, In San Diego County, Cal., were 
finely shown In the mlnerul exhibit of that eounty ut the Lewis nnll Clnrk 
Exposition, nt Portland, Oreg .. In 1900. The principal displays were of rich, 
deep-1·ed rubellitl', from the l'ala Chief mine, and of various colored tourmnllnes, 
thoui;h mainly pink ntbelllte, from the San Diego Coru1muy, of l\fe>1u Grande. 
All these were sbown In fine sp<•<·iml'll>', hoth In crystals and In ('Ut form. 

CO~'.'l!ECTIC't:T. 

Information has b<>en recelv('(l from :\Ir. S. Ward Loper, of :'lllddletown, Conn., 
that a new locality for eolon•d tourmaline hns been opened In the northeast 
corner of Portland. Conn., nt whnt is called the Strickland quarry. Resides 
one very lnrge <·r~·stal of cle<'(l gn'<'ll eolor, se,·eral fine 11ncl l'lenr Rpeelmens 
bnl"e been found-nil green; 110 pink ones ns yet. This locality Is but a few miles 
from the celebrated one at Ilnddnm Neek. 

'llAIXE. 

The year 1005 was not very produ('tlvc In gem tourmnllnE's from Maine. Con
siderable mining wa11 carri('(I on for feldspar uncl mien, and Rome for lepldollte. 
but the yield In gem tourmaline was scanty. .A letter from Mr. Viren R. :'llerrill. 
of Paris, l\le., clesC'rlbes his own work ut :'llount :\Ilea 11111! gives the genernl fa('ts 
ns to the other localities. The CJUllrrll':i at .Auburn have ylellletl praetlcully no 
gem 11111terl11l. At Newry a good tlenl of tourmaline bat< bel'll found, some or 
the crystals very large, up to 4 lnche8 In diameter; but at that pl:u·p the crys
tals nre not In pockets, but traversl.' the f)('gmntitP in the mauner of hE'ryls, und 
hence nre liable to much br('aknge. At this locnllty pink tourmaline predomi
nates over green. :\Ir. :\Ierrill haH found numerous pockets at :\Iount :'llle11, with 
much cookelte and CJUnrtz crystals, hut the tourmalines are mo11tly small and of 
pale (green) color. One such po('k<'t was notable !or its great size. being fl 
teet long by 5 f<'l't wide am! 3~ f('('t deep. 

•Newland, D. II., Th<' Rerpentln!'s or Jllanhattnn leland and vicinity : School or Mines 
Quart., April, 1901, pp. 390-410. 
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JADEITE. 

BURMA. 

Jade, so highly valued In Chinn, hns long been known to occur In Burma, and 
much of that employed by the Chinese bas been thence obtained. '.rbe latest 
accounts of It are gh·en in the Hevlew of Mineral Production in India tor the 
years 1898 to 1903, by Dr. J. H. Hollund, Director of the Indian Geological 
Sun·ey.a The Industry Is quite extensive, being second only to the ruby mines 
In the gem-stone production of Imlla. Jude bas usuully been obtulned frow 
bowlders, etc., but in upper Burma It Is found In place and Is l'lystematlcnlly 
quarried. The locality Is In the ~logoung division of the Myltkylua district. 
near Tammaw, where the jade forms a light-colored layer In a dark-green ser
pentine, which Is apparently Intrusive In sandstones of Miocene nge. Doctor 
Holland thinks that the jade "must llave been separated ns n prhuary segrega
tion from the magma," whence the serpentine was derived. 

Some fine materinl Is also obtained from rolled ple<.oes In the rnlley or the 
Uru IUver, an affluent of the Chindwln. 

The product ls taken Into China, portly overlnnd nnd partly via Rangoon. 
and thence to the Straits Settlements and China. The trude Is quite lm1x1rtnnt. 
and averaged annually from 18!l7 to 1903, inclusive, 3,!H-1 hundredweights. 
valued at £44,770, an average 11rlce per hundredweight of £11.44. 

All the Indinn jade ls jadeite, the soda-alumina variety, relnted to pyroxene. 
The other variety, nephrite, a lime-magnesia member of the nmpblbole group, 
IA not known In India nt all, or nt least of any valunble quality. 

KUNZITE, BERYL, TOURMALINE. 

CALIFORNIA. 

In the report of this Bureau for 1003 • a list was given of mines and prospects 
on Hlrlnrt l\Iountnln, to tbe east of the Pala and Pain Chief ridges, In which the 
gem minerals of the district-colored tourmalines, kunr.lt!', beryl, and their 
nssoclates-were to some extent obMervetL In the general outline of Cu,liforniu 
gem mines, contained In the re1l0rt for l!l04 • an nceount waH given of Inter 
aevelopments at one of these mines-the Xnylor-Vanderberg. Ile<'ent infonuu
tlon def<cribes quite active work, with promising resulb;, llH bnvlng llE't'n carrh>tl 
on during 1005 nt se,·eral of these openings. It ls highly lnh•resting to fiotl 
there nre now a number of adjacent localities yielding g()('>t} lndlcntlons of the 
minerals thnt have alre:uly made the Pain region so notable In American gem 
Jlroductlon, particularly of pink beryl and kunzite, as well as of tourmaline and 
garnet. 

The Naylor-Ynnderberg mine alrendy uoted bas been penetrated by a tunnel 
1iearly 200 feet long, which cuts the main vein in the two mines. This bus 
revealed lithium beryl, kunzlte, nnd a transparent green s1l0dumene, suggestin1t 
thnt found years ago In North Cnrolina. A rare ferrc;>-mangnnlc phosphate or 
purple color also occurs here. 

The Hlrlnrt mine has heen opened by a tunnel for 80 feet; the ledg(> here 
consists largely of nlblte with clls.'!emlnnted lepldollte. Tourmaline "·as found 
nnd some lithium beryl, but no kunzlte. The tourmallneM were deep gras.'! green. 
aquamarine blue, and sometimes green with a pink or a black center. 

•Rec. Geol. Survey India. vol. 32, pt. 1, 1oor;, pp. 58-·M. 
•Mineral Resources 11. S. for 1003, TJ. S. Geol. Surv,.y, 1904. p. 94:?. 
•Mineral Resources u. S. for 1904, U. S. Geol, 8urve7, 1905, p. 117:?. 
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The White Queen mine (at which the original discovery of kunzlte was made 
In 1902) has been further opened by a cut In the main ledge, which revealed 
lepldollte and gem pockets. Salmon-pink lithium beryls were the principal gems 
found, some being very fine specimens. Gem tourmaline was also encountered 
to some extent, but nothing Is reported of kunzlte. 

In the Catarina mine a large open cut bas been made, and good material was 
shown. The "pay streak," or central gem-bearing zone of the ledge. varies from 
2 to 4 feet In thickness and consists of quartz, alblte, and lepldollte. Sev
fo'ral pockets were found, containing chiefly quartz crystals and violet-colored 
1rnnzlte. Another opening, one hundred yards to the east, revealed similar 
pockets, with pink kunzlte and some lndlcollte, together with quartz crystals, 
often clear and fine. One pocket yielded nenrly a ton of crystallized quartz, 
some Individual crystals weighing as much as 40 pounds. 

The Anita mine was tested by several cuts and yielded quartz crystals, lepldo
llte, and good.pink kunzlte. 

The Sempe mine was opened on two ledges, and fine pink beryl was taken 
from one and white beryl from the other. 

The Sau Pedro mine Is traversed by the same dike or vein as the Cntnrlt1a and 
the Naylor-Vanderberg. In this a large open cut showed pink beryl, pink 
kunzlte, green tourmaline, and fine quartz crystals. 

A fine display of kunzlte, both In the natural state and In cut forms, was made 
In the mineral cases of the San Diego Count;; exhibit at the Lewis and Clark 
Exposition at Portland, Oreg. These came from the mine on Pain Chief Moun
tain, and Included large, well-colored crystals and fine, violet-tinted cut stones, 
one weighing 150 carats and another 80 carats, besides other cut kunzltes 
mounted In jewelry, with pearls, etc. 

QUARTZ. 

TEXAS. 

Beautiful, small crystals from 2 to 3 mm. In diameter, doubly terminated 
and of absolute purity, resembling those from Herkimer County, N. Y., have 
been found near Mullen, 1\111'8 County, Tex., by Mrs. Ellen Oxley. 

~OSE Q.UARTZ. 

COLORADO. 

A magnificent vein of rose quartz bas been located by Mr. W. C. Hart. of 
Manitou, Colo., 25 miles west of Fort Collins, in Larimer County, Colo. The 
quartz vein cros.'4e8 the road between Stove l'rnlrle and Box Prairie at an alti
tude of 8,000 feet. The country rock Is granite, with quartz veins running 
through the granite. Pieces weighing from 1 to 1,000 pounds could be taken 
out. There Is a large tK.Jy of the quar~. the vein In places being 3 feet thick. 
Some 21,000 pounds were taken out during 1905. 

AMETHYST. 

NORTH CAROLINA. 

From time to time amethysts are brought In trom localities In North Carolina, 
and especially from the region of Rabun Gap, Georgia, on the North Carolina 
border, although no quantity seems to exist to warrant mining nt present. Yet 
many of the stones nll'ord such rich brilllant gems that at no foreign locality 
bave choicer gems been found. 

>I It 19().5.--85 
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QUARTZ GLASS. 

Quartz fused for chemical 10are.-.Attempts have been made to manufacture 
articles tor chemical use from quartz glass, and It seems that this result bas 
been lately attained. Three chemists In Germany-Herceus, Siebert, and 
Kuhn-have succeeded In blowing flasks of ordinary laboratory sizes from 
fused quartz. The mineral Is melted In crucibles ot Iridium or Iridium-rut~ 
nlum by the oxyhydrogen flame lo a furnace ot lime or magnesia. The difficulty 
In previous attempts has been that the quartz glass produced was full of bub
bles. But these escape It the quartz Is kept In fusion tor some time, and this 
can be done lo a crucible of Iridium which will sustain a temperature of 2,200° 
C., as quartz requires tor the vitreous modification only about 1,700° C. The 
operation ot blowing the quartz glass Is one ot extreme delicacy. The vessels 
produced are almost completely unaffected by acids or salts, but naturally are 
attacked by alkaline solutions. 

NONCRYSTALLINE QUARTZ. 

AGATE. 

INDIA. 

Agate Is obtained In considerable quantities In India and ls exported both to 
Europe nnd to China, ns well as worked at some points by nath·e lapidaries. 
Its source Is In the amygdaloldal portions of the Deccan trap flows, and It Is 
collected at numerous places along or near the edge ot the trap, especially In 
the State or Uujplpla, from a conglomerate nenr a village named Ratanpor. 
The principal pln<'e where It Is sold and cut Is Cnmbay, In the Bombay Presl
<lency, though agate cutting Is also done at Jnbalpur and some other points. 
Data as to quantities and values are not readily obtainable.a 

MOSS AGATE. 

WYOMING. 

An extensive demand for the moRs ngntC' found In Hartville district, Wyoming. 
Is reported. n single party having taken out .t; tons of this material, which was 
sold In Germany at an average price ot $200 per ton. 

.JASPER. 

CALIFORNIA. 

An outcropping of jnsp<>r 2 feet wide lms hl'en uncovered In ~he br11shy <"Oun•ry 
near Dulr.ul"H, ~un DlC'go County, C:tl. • The rock Is rlbhed In different tlln-ctlom~ 
with red and y<'ilow streaks combined with n f;Oft gray. It Is cinlmed that It 
poll!!hes benutltully, and that the brllllnnt colors blend most delightfully when 
polished. 

TEXAS. 

A remnrkably lntrrestlng occurre1we of jn!lper hnR been Cliscovered 20 miles 
north of Bracketh·lllr, Kinney County, Tex .• ns an outcrop on the mountain 

• Gl'ol. Rurv. lndln, vol. 32, pt. 1, 11)05. p. 107. 
•Loe Angeles Mio. Review, Dec. 23, lOOli. 
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side. The jasper occurs In bands ot brown and white, yellow and white; and 
red and white, strikingly resembling that ot Trego County, Kans. 

OPAL . 

OREGON. 

In the last report of this Bureau a a reterence was. made to specimens ot 
opal obtained some years ago from Oregon. What seems probably to be this 
same occurrence Is spoken ot by Mr. L Bush Livermore, of Baker City, Oreg., 
In an article In the l\llnlug Record 1> ot July 29, 1005, on the precious stones ot 
that State. The section that be describes Is that known as the Burnt River 
region, 'an area ot some 800 square miles a little south of Baker City. A tew 
miles below the town ot Durkee a creek flowing trom the elopes of Lookout 
Mountain cute through a series of bedded tufas. Here have been tound opal
containing cal"ltles In a rhyolltlc tuta, the opals somewhat abundant and quite 
handsome, but frequently with a bluish tint and not very brilliant. A quarry 
bas been opened to test both quantity and quality. 

NEW SOUTH WALES. 

The opal deposits of New. South Wales have been described again In a hand
book for miners and prospectors, Issued under the direction ot the minister ot 
mines and agriculture of that colony, Hon. S. W. }foore, M. P. • These Interest
ing and Important opal mines have been treated ot quite tully In the reports of 
this Bureau, together with those of Queensland,• which are continuous with 
them and geologically Identical. So far as description le concerned little Is 
added In this recent volume, but the extent of the opallterous area ls shown to 
be wider than heretofore announced. A new region Is described much tartber 
east than any previously known, at Wallangulla, In the county ot Finch, situated 
In the Walgett division, about 50 miles north of the town ot Walgett, bait way 
to the Queensland border. The rock here ls au outlier of the Desert Sandstone 
(Upper Cretaceous), and the conditions are Identical with those In the White 
Clltrs region, which lies some 300 miles away, In a direction south ot west. 

The opal from Wallangulla Is described ae of fine, deep color, and a good deal 
of It Is of the highly prized mosaic or "harlequin " variety. No large quantity 
bas yet been taken out, however, and the field needs to be developed. It ls 
judged that there may be many other good localities In this region, between 
Walgett and the Queensland border, but the country Is remote and difficult of 
acceflB, and those now at work find It hardly possible to make their expenses 
under present conditions. 

The output from the White Clltfs district since 1890 bas been very large. 
reaching, to the end ot 1004, a total estimated value ot £873,599, or about 
$4,200,000. It bas Increased In the last decade quite Irregularly but largely, 
although lo 1004 It fell otf seriously. This Is attributed to a difficulty In obtain
ing first-class material, while the lower grades have been produced In excess 
and have fallen greatly In price. 

WEST AtJSTRALIA. 

The occurrence and the peculiarities of crocldollte opal In West Australia 
have been noted In the reports of this Bureau for the last three years. In tbe 

•Mineral Retlourcee U. 8 . for 1904, U. S. Oeol. 8urve31, 1905, p . 956. · 
•Mining Record, July 29, 1005. 
•Guidebook for the Use of Prospectors lo New South Wales; 87doey, New South Walee, 

1905, pp. 33-34, 42-43. 
• Hlneral Resources u. 8. tor 1902, U. S. Oeol. Surve7, 1904, pp. 864-SGG. 
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annual report of the Geological Survey of West Australia for 1904 a the exist· 
ence of a precious opal at Coolgardle Is described by the government geologist. 
Mr. A. Gibb Maitland. His assistant, Mr. C. Jt'. V. Jackson, was sent to the 
locality to collec~ and report. The conditions are peculiar, the opal occurring 
In a· seam or belt of dark, compact, slaty rock, thought to be 11 metamorpbOBed 
phase of the schists and ampbibolltes of the district. The rock Is full ot joints 
and partings, Infiltrated with silica, wbleh occur,les small ft"'lures and cavities. 
both as quartz and as opal. The latter Is chiefly of the <.'<>mmon Yarlety; but is 
sometimes precious and of fine quality. The velnlets are so Bmall that little 
opal can be found suitable for cutting, yet In places the cracks filled with opal 
form such a network that the whole might be worked as u beautiful "matrix •• 
stone. Mr. Maitland feels doubtful as to the prospect of this locality being 
profitable on any large or permanent scale. 

OPAL PSEUDOMORPHS. 

NEW SOUTH WALES. 

In the White Cllft's opal district of New South Wales there occur many pseudo
morphous forms of opal nfter shells, crlnolds, saurian bones, and ('Onlferous 
wood, nml there are also curious masses of grouped crystals, known locally as 
" fossil pineapples," representing the replacement of some mineral not clearly 
determined.• A paper bas lately appearetl In regard to these prob)('matle bodies. 
by Messrs. C. Anderson and H. Stanley Jevons,< In which they prE>Sent the 
results of a Yery careful study of some of the best specimens obtained, and, 
arter reviewing and dissenting from the suggestions of tlrevlous writers (see 

Mineral Resource!! for 1901), are led to believe that the original mineral must 
have been glauberlte. 

TURQUOISE. 

CALIFORNIA. 

In the last report of this Rureau, In the special section devotetl to the g\'Dl 

minerals of Cullfornlu, the turquoise mines In the de11ert region of San Bt>r· 
nnrdlno County were described.• It was there stated thnt thet!e mines had 
produced a large amount of mnterinl, lncluuing some stones of unusual si~. 
but that nothing bad been done In 1001. Since then t'Ont1lder11ble quantities of 
material lun-e been taken out, lneluding many stones of !urge size, which ntng\' 
from 50 to several hundred carats. Some of the !utter have sold a11 high 1111 

$1,500 each. The color Is mo11tly a pale shade, but It bus seemed to be popular. 
nnd large quantities have been sold In th£ fo•m of bends tor necklaces, etc., 
either ot uniform size or graduutetl. 

PERSIA. 

The old turquoise mines neur Meshed, In eastern P('rsla, are still produ<-lng 
quite extensively, notwithstanding the ruue methods employed In worklnir: tlN>m 
and the competition of the American mlneB. The registered exports for last 
year bad n value of £1),39H, which may represent one-fourth of the total output. 
ns there Is 11 continuous local demand nnu also probably considerable smuitgllng. 
Every Persian must possess a turquoise, good, bad, or lndlll'erent, and fine stones 

•Ann. Prog. Rept. West Auetralln. 1004. Pl,>· 1~:?1. 
•Mineral Resources {T . S. for HIOl. U. S. l,t'OI. Survey, 1002, p. 759. 
• Rec. Austral. Museum, vol . 6. pt. 1. June. 11105. pp. 31~"{7. 
'MIPeral lteeourcee U. S. tor 1004, lJ. S· Geol, Surve1, 1005, p. 900. 
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oommnnd higher prices there than In London, but Inferior grades are lower. 
Large pale turquoises often Yelned or spotted with white, ure exported a good 
deal to India and sold there quite cheaply. 'l'he mines are farmed out by the 
local authorities !or a yearly payment of £5,000, and the lessees In turn rent 
most of them to other parties. 

VESUVIANITE (CALIFORNITE). 

CALIFORNIA. 

In Bulletin No. 262 of the United States Geological· Survey a Prof. F. W. 
Clarke and Mr. George Steiger have gh·en full n1111lyses of the compact variety 
of vesuvl11nlte, culled by the writer cnllfonilte, from Siskiyou and Fresno 
counties, Cal., nod alllO of the peculiar white garnet found associated with It at 
the latter locality.b The unnlyses are recnlculated and reduced to a uniform 
type by eliminating Impurities and replacements, und an attempt Is made to 
deduce structural formulas. The white mineral proves to• be a true garnet, 
containing ns an Impurity about one per cent of culclum carbonate. The vurln
tlons In these and many other analyses of veRuvlanlte lend Professor Clarke to 
the view that this mineral may be a mixture of 11evernl closely related mole
cules. Th('!!(' Calil'ontlnn varletleN, and others also, ronfonn \·ery well to the 
exprf'l!slon 

Al, Ca1 (SI0,) 0 (Al 0 ll).. 

This dllfers slightly from the formula previously deduced by Dr. Clarke, viz: 

Al2 Cu. (Si 0,). Al ·O H, 

which serves well "for the aYerage composition of the specleR, but does not fit 
the extremes." Hence the suggestion of a mixed constitution. 

Yesm•lunlte should he considered as a basic orthos111cate belonging to n group 
of which garnet Is the normal type, with epidote and the scapolltes as other 
memlK~rs. Their formulas ure c·losely related; they originate similarly from 
coutaet metamorphism. They 1111 niter In much the same manner, and yield 
similar or even ldentlcul tlerh·utivt's. 

OBSIDIAN. 

MEXICO. 

In the report of this Bureau for 1900 was given an account of the great 
prehistoric ob1ddlan mines In ~Iexko, neur Pachuca, In the State of Hidalgo, as 
visited and described by Prof. W. II. Holmes. At this point, though the mate
rial exists In such quantity, yet no outcrops could be seen, all being burled 
under the heaps ol' d(•brls and fragments left by the ancient workers. A rec-ent 
communication to the author from l\Ir. J. M. Hamilton, ol' Tequlsqulapnn, In 
the St11te or Queretaro, describes another locnlity some 60 or 70 miles west of 
the former, where 11 closely similar ·obsidian occurs abundantly, but does not 
appear to have ever been mined or tlevelope<l, and where the outcrops are 1>n
tlrely accessible. The locality Is near the border of the States of Queretaro and 
Hidalgo, on a range ol' low hills east ol' the Sun .Juun River, between the cross
ing of that stream by the l\Iexlcnn Central Rnllroad, at San Juan del Rio, and 
by the National Rnllrond of ~lexlco 11 few miles below. 

• Contrlb. to Mineralogy: Bull. U. S. Geo!. Survey No. !!62, 190a, pp. 72-74. 
•Mineral resources for 1901, U. S. Geol. Survey, 1902, p. 747; Am. Jour. Sci., ftb 

aer., vol. 16, 1003, p, 307. 
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Mr. Hamuton deecrlbes the obsidian as occurring In parallel " veins" from 
6 Inches to 2 feet In width, but gives no 1mrtlculars as to their position or direc
tion. The colors are black, opalescent, and green with dark bands, also a 
lighter green without banding. He bas bad specimens polished for sleeve 
buttons and like purposes, and It appears to be capable of ornamental use aod 
to be procurable In abundance, as Mr. Hamilton states that lt can be picked 
up by wagonloads at the outcrop. 

UTAHLITE (VARISCITE). 

UTAH. 

A very Interesting discovery bas lately been announced of a new occurrence 
of this attractive and wholly American gem stone, hitherto obtained from 0017 
one locality-at Mercur, '£ooele County, Utab-flrst made known In 1894 aod 
dt'Bcrlbed In the report for that year.a The new occurrence Is also In Utah, 
1md the partlculal'8 regarding It are furnished by Mr. Edward Bird, of Salt 
Lake City. The location Is about 20 miles northwest of the other one, aod 
lies 8 or 9 miles west of Stockton and some 40 miles southwest of Salt Lake 
City. The mineral appears In a ledge which crosses a little spur or foothlll 
running eastwardly from the main range of the Stansbury Mountains. This 
hill Is some 1,500 feet long from east to west, and rises to a maximum height 
of 200 feet above the adjacent " bench lands." The varlsclte occul'H In two 
seams or ledges which traverse this foothill In a northerly and southerly course. 
dipping steeply westward. The only de,·elopment thus far done Is an open 
<'Ut on the south side of the foothill or spur, some 10 feet long and 4 feet deep. 
The surface rock appears to be au Iron-stained brecciated quartz. At the Wf"St 
end of the bill, where a little depression separates It from the main Stansbury 
range, there Is an outcrop of brownish laminated quartzite; at the east eod 
appears a strong body of bluish limestone. Xo metallic '"eins have been 
observed In the vicinity. 

The varlsclte Itself occurs In the same manner here 118 at the Mercur locality, 
m roundish or kidney-shaped nodular mas11es from the size of 11 lemon to that of 
a large cocoanut, with a rough external coating or casing of reddlsb-browo 
rolor, lncloslng the beautiful green material within. Mr. Bird observes that 
this color tends to become deeper In the lower part of the cutting, suggesting 
an Increase of richness with depth ; but this point has not yet been established. 
He also thinks that slabs can be cut from the compact rock, showing the varls
clte contrasting with the reddish-brown quartzose matrix. Little has yet been 
regularly taken out, but enough to show the flne color of the green Interior, 
and a number of persons have had charms and ring stones cut from It. 

PSEUDO-SERPENTINE. 

W A8HINGTON. 

In a report of this Bureau a description has been given of a very handsome 
E<erpentlne from the State of Washington, exhibited at the Buffalo and Charles
ton expositions. A recent article by Prof. F. W. Clarke • gives an account of 
some remarkable peculiarities In this mineral, which lead him to designate lt 
as a "pseudo-serpentine." Analysis shows that It contains a large proportion 
of (apparently) bruclte, Intimately mixed with some serpentine, and also a 

• Sl:i:teeutb Ann. Rept. U. 8. Geo!. Survey, J>t. 4.l. 11194, p. 602. 
l>Olarke,11'. W., Oontrib. to Mineralogy: Ball. U.8.~eol.811rvey No.lldll,10,pp.1111-71. 
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t·hlorltlc mlnernl judged to be clinocblore. Numerous tests and experiments are 
described looking townrd exact determination of the mingled components. though 
tbe precise dli;tlnctlon of them Is n>rv diffi<·ult. l'rofei<sor Clnrke sa)·!!: "The 
i·ock Is unusunl In character; and if tbe sample exnmlned Is fairly character
istic of the entire deposit. the latter should be carefully studied In reference to 
Its origin and Its geologlcnl relations." 

AMBER. 

TEXAS. 

A yellow, resin-like amber is common In the Cretnceous coals at Eagle Pass 
nnd on Terlingun ('reek. us Is reported by Prof .• J: A. Udden. Tht- largest 
pieces nre of the size of u grain of corn, and small pieces can always be easily 
found. 

SANTO DOMINGO. 

Mr. Clnrence C. Sample, In an net"Ount of the occurrenee and production of 
amber In Snnto Domingo.a states tbut the loeality Is ldentlcnl with that described 
by l\Ir. C. W. Kempton In the report of this Ilurenu for 1003,b but it would uppenr 
tbnt much progress hns heen mnde In the past two years In the mutter of pro
duetlon. The hill on the upper Licey Rh·er, the loeullty of occurrt•nee, Is one of 
the foothills of the Monte Cristi Range. which flunks the north eonst enstwnrd to 
Sumnnn, und forms the northern limit of tbe Vegn Renl of Columbus, tbe greut 
centrnl valley plain. The rocks of the Monte Cristi Runge are chiefly snnd-
8tones nnd Rhnles. with some t'Onglomerate, nnd ure rather soft nnd much eroded. 
Amber Is found In them nt spvernl points, but tbe prlndpnl district Is thnt of 
Tnmhorll, In n region comprising some 50 squnre kilometers, n few miles north 
of Santlngo. 

l\Iany of the beds of slmle 1111d sandstone contain carbonaceous mntter and 
some carry lignite, and It Is In these that the umber Is found, but unfortunntely 
no fossils have been obtained · to fix the exact age. Mr. Snmple stutl'8 thnt the 
quantity of amber found Is only n fraction of a pound to u cubic ynrd of rock, 80 

that when tbe lutter Is nt nil bard there Is not enough umber to render working 
protltuble, ns uny process of rock crushing would lrH"oh·e breaking up and dnm
nglng tbe amber. It oceurs In pieces vi1rylng from small Rlzes up to several 
pounds, and In eolor from light yellow to deep red, with nlso n black rnrlety or 
little value. The curious fact Is noted that tlie red amber cuu be bleached by 
a few hours' exposure to the sun. 

BURMA. 

Burniite (Burmese amber).-Amber has long been known as obtnlned In 
Upper Burma, and the recently 1mbllshed " Review of the Mlnernl Production 
of India from 1898 to 1003," by Dr. T. H. Holland, Director of the Geological 
Survey of India,< gives some Interesting tacts regarding Its occurrence and pro
duction. The quantity and value have varied extremely, but during the years 
mentioned the annual output bas nveraged 51 hundredweights. valued nt £362. 
The amber is mined principally In the l\Iyltkylna district, In the Hukong Valley. 
It occurs In clays, judged to be l\Ilocene, and bas also been recognized In 
similar strata of that age at a few other Burman localities. The product Is 
mostly taken to l\Inmlnlay. where It Is worked Into beads, ear cyUnders, and 

"Eng. and Min. Jour .• August 12, 1905. 
• Mlnernl Resources U. S. for 11!03, U. S. Geol. Survey. 1904, p. 964. 
•Rec. Geol. Surv. India, vol. a~. pt. 1, 1905, pp. 95-97. 
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other ornaments tor native use. Of lute It has been undersold even there by 
cheap Prussian amber, and the semlartlftclnl ambrold, made from chips and 
fragments. The supply seems to be quite ronsldernble. nlthougb the larger 
pieces are frequently opaque or dlsrolored, and are Injured by <"ra<"ks filled with 
('alclte. It Is hard and very tough, and Is thus well fitted for carving and turn· 
Ing. Like thut of Sldly, It Is often fluores<'ent. 

The nume burmite hns been given to this amber by Otto Helm ns u distinct 
l'pecle11 from true amber or succlnlte, In that It rontalns ubsolutely no succlnlc 
acid. Its analysis Is a11 follows : 

A11aly11i11 of burmite or B11rme11e amber. 

Carbon------ ----------- ------- - ---- - ----------- - -- -- - - - - ----
llydrogen __ _______ ~ - - -- - -- - ----------- - --------- - ------------Oxygen ___________ ______ ___ ______________ ______ ___ _________ _ 
Sulphur __ - - -- - - __ ____ -- _____ .. ____ _____ __ _____ -- --- _______ __ _ 

CHRYSOCOLLA. 

CALIFORNIA. 

80.05 
11. 50 
8.43 

. 02 

100. 00 

Mr. William V. Holley, of Los Angeles, Cal., gives an account of a romblnatlon 
ot rkhly rolored ro1>per mlnernls found at Cima. In San Bernardino County. 
Chrysorolla, azurlte, and mnln('hite nre here mingled In compact 11lze. !IO that 
the whole may be eut and polished. showing vurlous shades und patterns of blue 
and green In beautiful manner well adapted to use In ornamental work. 

DUMORTIERITE. 

The rare blue mineral Identified in 1879 by Gonnnrd und nnmoo by bl:n 
dumortierlte, hns lntely been found nt two new loenllties on the Paclfl<' roast. 
and Is mnde the imbjl'ct of 1m extl'nde<l discussion by l\lr. W. T. Schnlil•r. In 
Bulletin No. 262 of the Cnitecl Stutes Geologi<>al Suney.a In the report of this 
Bureau for 1892 the nnnouncement wuM mu<le of the notable O<'Currence of 
dumortierite at Clip, Yuma County. Ariz .. where It so Olis 11111s.<;es of qunrtz :111 

to resemble lapis-lazuli, and reference was also made to another )()('ulity in Riv· 
erslde County, Cal., where it occurs In the same way, as fibers penetrnting and 
coloring quartz. This was more fully described In the report of 18H3, but noth
ing seems to have been heard since then of this latter oecurrenee. 

California.-Wlthln a year or two past dumortierlte bas been found In larger 
quantity and of n dltrerent tint In San Diego County, Cal., a few miles \!:\st 
of Dehesn, the pince noted for Its "orbicular dlorlte." Here It appenn; In 
musses of severnl centimeters In either direction, with a rndlntlng rolumnar 
structure and of a pinkish lavender color, lm~tead of Its usunl Indigo hlue. It 
occurs intermingled with quartz In the lower half of n lnrge dike. the upper half 
of which contains sllllmanite. lnstencl of dumortlerlte, similarly as._"Oclated with 
quartz. 

Waslli11gto11 .-Another loc111lty lntely nnnounced Is In Sknmnnla County. 
Wash .. at the bendwater!I of the North Fork of Wa!lhougal River. Her•• the 
form Is ditrerent ngain. the mineral being present In minute spherullt~ t'Oru· 

posed of radiating fibers of strong blue color. These are distributed throu~!J n 
flne-grulnNl quartz matrix as bhll' specks, sometimes massed in patches and 
sometimes ubumlnnt enough to color the whole mass. Assoelnted with it Is 
andaluslte, apparently taking the plaee of the closely related species sllllmanlte 
at the previous loenlity. 

• Contrlb. to Mineralogy: Bull. tr. S. Geol. Survey No. 262, 1005, pp. 91-120. 
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Arizona.-At Clip, Ariz .• thfl associated mineral Is kyanlte: so that these three 
species. so nearly nilled In composition, appear to hnl'e close relation with the 
dumortlerlte, one or other of the group being In every case associated. The 
bearing of this fact will he noted presently. l\Iuscovlte, also In small quantities 
and apparently 11 product of alteration, Is present ut each of these three western 
localities. At the New York occurrence, In Harlem, the dumortlerlte n11peurs 
In a vein of coarse red pegmatlte, and Is generally In the feldspar, associated 
with black tourmaline, muscovite. and 11mall quantities of some other minerals. 
The French localities nenr Lyons present a similar mode of occurrence. At a 
few points In Bohemia und Silesia It Is also known, and ap1.>enrs to belong In a 
pegmntlte. 

Mr. Schnller's pn1.>er goes Into n very careful examination to determine the 
exact composition of this species and Its proper pince among the silicates. The 
analysis brings out very clearly the true constitution of dumortlerlte as a mem
ber of the kynnlte-sllllmanlte-andaluslte group, dlft'erlng from nndnluslte only 
In a small content of boron. 

The average of the two analyses of Dehesa material Is as follow11: 

Average of two 1tnal11ses of dumortierite from Dehesa. Cal. 

SIO: -------------------------------------------------- 28.68 
Al,03 __ --- _ ----- --- -- --- _ ----- _______ ----- ______ --- _ _ __ 63. 31 

Tl20 3 -------------------------------------------------- 1. 45 
Fe20 3 -------------------------------------------------- 0.2:1 
R 20 --------------------------------------------------- 1.02 
s.o. --------------------------------------------------- 5.37 

100. 56 

In which the titanium and Iron are regarded as replach\g ulumlnn. Grouped 
together, the rntlo11 for silica, alumina, boric ncld, and water are almost ex
actly 6: 8: 1 : l, and yield the formula: 

8 Al20 1 1 R,O., t 11,0: 0 SIO., 
which may be written-

(SI0,) 1 Al (AIO), (BO) H. 

'I'hls, when written graphically, is extremely close to the expression for 
andaluslte, the radical BO, with n hydrogen atom, replacing a part of the 
alumina. The alteration of dumortlerlte to muscovite Is also shown very 
readily, alumina and boric ncld being set free nnd potash taken up. 

As to the physical properties of dumortlerlte, the crystnlllzntlon IR ortho
rhombic, though there Is little material to judge precisely upon, the mineral 
being usually fibrous. The density nvernges 3.3. Pleochrolsm Is marked and 
varies In s~lmens from dift'erent localities, being colorless (or rarely pale 
yellow) to cobr.Jt blue. plstaehlo green, rose Rlllmon, cnrmlne or red-purple-
the latter Is found only In tbe California specimens, and Is regarded by Mr. 
Schaller as due to the titanium present. 

LEPIDOLITE. 

In the elghteentl. century lepldollte wns used as n pleasing ornamental stone, 
rollshed and cut Into such objects as are fluorite and malachite. 

In a series of mineralogical notes In Bulletin No. 262 of the United States 
Geological Survey·, Mr. W. T. Schaller describes some features of the crystal
lization of lepldollte.a He has examined a number of crystals from the vicinity 

•Schaller, W. T ., Contrlb. to Mineralogy: Bull. U. S. lleol. Survey No. 262, 1905, pp. 
139-143. 
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of Hamona, San Diego County, Cnl., and gives a ll{'rles of observations thereon, 
which he state& are to be more fully presented In a forthcoming paper on tbe 
llthla minerals of California. lie finds lu general a very dO!le relation to mus
covite, with certain dltrerences. however, In three respects. viz: That In lepldo
llte twinning is very rare. the <'hara<'terh1tlc 1\1 fnre or muscovite (221) 111 
wanting and the a fare (100) unusunl In muscovite, Is frequent. 

Ile also descrlbe11 11 mode of <><'<'Urrence In lepldollte from Mount Mica, Maine. 
which has very rarely been previously reported. This Is the globular aggrega
tion of <'ry11t.1ls, which Is not Infrequent In muscovite. It has been barely 
mentioned hy mn Rath, from Elba. ancl by Doctor Hamlin, from Mount Ml<>a. 
Mr. Schaller reports It a11 O<'currlng both at Mount Mica and at Mount Apatit.e, 
on Puli.lfer's Ledge In Auburn, l\f<'. At both theRe IO<'alltles the spheroidal 
groupti attain a size of He\"<'rnl centhut.-ters In diameter. 

MISCELLANEOUS. 

Gem minerals at the Portland Ezpositian.-The products and resources of 
the Pacific States were lllustrated on a large scale at the Lewis and Clark 
Elfposltlon held at Portland, Oreg., hi 1905. Among these the mineral exhibits 
were very conspicuous, and the Palace of Mines Impressed every visitor. A 
marked feature In this building was the rolleetlon of precious, semlpredouR, 
and ornamental 11tones or the Padflc coast and aclJa<-ent States, which the 
writer was appointed to prepnre. It Included re1>resentath·es or all the more 
remnrkable gem mlnernls from the entire Pacific coast region and from many 
polnt11 of the Interior Northwest, together with some from Arizona and Utnh. 
!\lost of these have already been de!K'rlbed In the reports of this Rureau. 

From the Pacific coast proper the most northerly exhibit was that of large 
crystul11 of gurnet from Fort Wrangell, Alaska. From Prince of Wales Island 
were shown magnlflrent large crystals of dark-green epldote, found by accident 
In mining for copper. Of special Interest are the aborlglnal celts, hamme~. 
nnd knives made of grceu jade, found In graves In Ala11ka. Lleutt>nant Storey, 
U. S. Navy, suC<'eeded some yt>ars ago In finding this substance In place as a 
vein 11111terlnl at n point known as Jude l\fountnln. Thus was dlsprovt'd the 
hotly contested theory that jade existed only In Asia, and hence that all the 
material, whether found In ancient Roman gra,·es, In France, In the Swiss 
lakes, or In America, must have been brought by migration or by trade from 
that continent. 

Fine agates were shown from Oregon. 
A mineral exhibited and closely similar In appearance to Jade Is that named 

by the writer cnllfornlte, a variety of compact green vesuvlanlte from Yreka, 
Siskiyou County, Col., a stone almost as tough and as beautiful as the bel'lt 
jade, tor which It was at first mistaken. Other ornamental stones from Cali
fornia were blue chalcedony (snpphlrlne) from Kern County, and chryAOprase 
from Visalia, Tulare County. A notable exhibit was that of the great crystals 
and masses of transparent quartz obtained some years since In Calaveras 
County, Cal., from which were cut. as shown In the case, rock crystal balls 
measuring from 2i to 51 ln<'hes In diameter. 

Southern Callfornla, as has already been noted, Is fast becoming known as 
one of the most remarkable gem regions In the world, rivaling the long cele
brated treasure ground of the Ural Mountains. San Diego County, with Its 
wonderful yield of gems, was more fully represented than any other part of the 
coast, notably In the splendid tourmallnes from Mesa Grande and Pala-red, 
green, yellow, and blcolored crystals weighing several pounds, cut gems 
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weighing up to 30 carats each, and sometimes single stones showing two or three 
distinct colors. The new gem mineral, kunzlte, bad the beet display yet shown 
at any exposition. Another recent discovery In gem stones was shown In the 
fine topaz crystals ot light-blue color from Ramona and Valley Center, San 
Diego County, the best tepazes that this continent has produced. The beryle 
from the same region are also very Interesting, one ot the rarest varieties 
being pink beryl, found both at Pala and Mellft Grande. All these minerals 
were reviewed In the report ot this Bureau tor 1904, In the section on the gem 
minerals of Callfornla.o The special exhibit made by San Diego County 
attracted much attention and received a first-class gold medal. 

As to the neighboring western States and Territories, a rich display was made 
from Arizona of the beautiful malachite and nzurlte specimens from the copper 
mines at Bisbee, Clifton, and Morenci; also of the elegant cbrysocolla, coated 
with transparent crystals of quartz, from the Globe mine. Fine examples were 
shown of perldot (chrysollte) from the lately discovered Jocallty for thle min
eral at Talklal, Ariz., one of these being a cut stone of 251 carats. Turquoise 
matrix, from Gila County, le a somewhat novel ornamental stone, the rock, 
traversed by small veins ot turquolee, being cut and polished so as to produce a 
pleasing ell'ect. Another ornamental stone, representing lapls lazuli and like 
that celebrated mineral adapted to choice uses In art work, Is dark blue ftbrous 
dumortlerite from Cllp, Yuma County, Ariz. 

New Mexico was represented by specimens of turquoise and of the pyrope 
garnets from the Navajo nation, which are often miscalled rubles. 

From Utah wae ehown the elegant green mlneral utahllte, from the Floyd 
mining district In Clay Canyon. This substance Is found only In Utah. 

Wyoming was represented by ftne pieces ot moss agate In large polished slabs, 
from Hartvllle. 

Among the most valuable gem materials shown from Montana were the beau
tiful blue sapphires from Yogo Gulch, Fergus County, which present n striking 
contrast to the varied rolors of the sapphires found In the 11Jacer washings near 
Phllllpsburg, Granite County. These latter are all obtained by elulcing, 
whereae In Fergus County sapphire Is mined In solid lgneou11 rock. Montana 
was ulRO represented by some remarknble ex.amples of amethyst and of smoky 
quurtz found a few yeare ago In the Little PitJe&tone dlstrlet, In JelTerson 
County. 

The cut stones In the exhibit numbered altogether 00, !lnd the uncut specimens 
l~, a total of 219. 
G~ gathering in Ceylon.-Mr. A. K. Coomeraswamy, director of the mlneral

oglcal survey of Ceylon, bus published a paper on the rocks and minerals of that 
Island,• with special reference to the gems that have been gathered there from 
time Immemorial. In the Report of the, Mlneralogleal Survey for 1904 • no 
extended account Is given by Mr. Coomeraswamy and the assistant director, Mr. 
James Parsons. on the "gemming" industry ot Ceylon. The gems ot the lslnn1l 
t•re all obtained from a widely distributed gravel or illam, with the exception 
ot some garnets and the valuable Ceylonese moonstone, which latter Is taken out 
by quarrying from an adularin-bearlng leptynite, In the central Province. The 
gravels are now worked by washing In the Ratnapura district ot Sabar
amamuwa Pro,·lnce and In parts ot the southern Province. Elsewhere they ap
pear to have been exhausted, and the same fate Is steadily approaching the 
regions that are stlll productive. 

•Mineral Resources U. 8. for 1904, U. 8. Geot. Surve1. 1905, pp. 961-985. · 
• Coomeruwamy, A. K., The Rocka and Minerals of Ceylon : Spolla Zeylanlca, vol. 11, 

pt. 9, 1905, pp. li0-66. 
• Admtnlatratloo Reporta, 1904, Min. Su"·• Ceylon, pp. E-11, E-19. · 
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'!'he gems found are corundum, spinet, zircon, lollte, topaz, tourmaline, beryl. 
and cbrysoberyl, the latter In the varieties alexandrlte and cat's-eye. The 
report goes Into full details of the localltles, the variations In the character. 
nnd the situation of the illam, the methods of working, etc., and Is accompanied 
J>y two maps. 

Precious stones in lndia.-Altbough India bas long been all80Clated tradltloo-
111ly with gems and gem production, It yields at pre11ent but a email part of the 
world's supply of such minerals. It Is curious to ftnd the statement made by 
the director of the Indian Geological Survey, Dr. T. H. Holland. In a recent 
report,o that all the gems produced In that country "do not approaeh In \011lue 
the unset stones and pearls Imported," which, during the period covered by bis 
review ( 1898-1003), bad an averuge value of over half a million or poundH 
sterling per year. 

In this review n special section le given to gems, of which by tar the most 
Important are the rubles of Burma. The diamond oecurrencee are described 
almost exactly ns given by Mr. Sarratt C. Rudra, and cited In the report of this 
Bureau for 1003.I> 

For the rest, a few notes are added here: The blue sapphires formerly ob
tained In the Ka11bmlr State nppear to have been exhausted of late, and no 
records are procurable. 

Ruby eplnel 111 a common all80Clate of the true ruby In Burma both In the 
gravel11 and In the limestone rock, and le often mistaken for It. 

Another Burma gem stone le the red tourmaline ( rubelllte), and some 
nttempte have been made to work It, as It le of ftne quality. The data of pro
duction, however, are very variable and Imperfect. The value of the output 
was estlmnted nt £1,240 In 1900, but was barely £200 In 1003. 

There Is considerable garnet production In Jnlpur, In the mica eebl11tic of 
Rajmahal ; also near Sarwar In the adjacent Stnte of Klebengarh. Data from 
the former are not procurable, but the output from the latter varies widely, Its 
value ranging from £2,000 to £10,000 per year. 

Methods of rock and foa11il section cutting.-A remarkable pleee of work has 
lately been accompl111hed In the cutting of large and very thin Sections of 11111<'1· 
fled cycads, by l\lr. R. G. Wlelnnd, of Yale University. This work, and the 
11tuclles which It was designed to Illustrate, are presented In a bulletin lllu11-
tr11ted by 12 hellotype plates nbout to be IBBued by the Camegle Institution.• 
The material consisted of the cycadaceoue trunks of JuraBBlc and Cretaceous 
nge, which have been found In some abundance within recent years In Maryland, 
Dakotn, and Wyoming. Among the latter, especially, the detalls of structure 
are preserved In great perfection In the elllclfted mass, and It bas been (lOR8lble 
by this most careful and skillful piece of work to Illustrate accurately the 
pecullnr fenturee of these foBBlls. The sections measure from 10 to 12 centl· 
meters In length and from G to 10 centimeters In width. They are cut to the 
fineness of one-tenth to one-fifth of a mllllmeter, and polished on both sides and 
mounted on glttss plates on hnh~am. Mr. Wieland believes thnt with time for 
the devising of further appllon<•es, It will be poBBlble to cut . thin sections even 
from entire trunks. 

•Rec. Geol. Sun. lndla, vol. 32, pt. 1, 1905. 
•Mineral Reeourcea U. S. for 1003, p. 9:..'0; also Trans. Am. lnat. Min. Eog., New York 

Meeting. October, 1003, pp. 11-t!'i. 
• Oo tbe metboda ot aectloo cuttlnir. 
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PRODUCTION. 

In the following table Is given n statement of the production of precious 
stones In the United States from 1898 to 100(), Inclusive: 

Prodt1etion of precioua atonea in the United Statea, 1898-1905. 

Precious stone. 18119. 1900. 1901. )IQ!. 1808. 180f. )IQ;, 

------------ ----
Diamond . •..••............... talO 1160 1100 None. S60 None. None. 
Sapphire ••• ••••••••.•......••. 118,000 75,000 90,000 11111,000 100,000 1100,000 11m,ooo 
Ruby ......• . . ••.. ..••••••••.. 8,000 8,000 500 None None. None. None. 
Topaz •.•• • .••• •• ... · .••.••.•... None. None. None. None. l!OO None. 500 
Beryl (aquamarine, etc.) ..•• 4,000 11,000 11,000 4,000 4,000 11,tro 6,000 
Beryl (pink) ••.........•.•.... ............ ..... .. ... . ·· -······· .......... l!OO 100 1,000 
Emerald ...••• ..• ... . ......... 60 1,000 1,000 1,000 250 None. None. 
Phenaclte .•...•••.••.....• ..•. None. None. None. None. None. None. None. 
Tourmallne . •..•.....•• ......• 2,000 8,500 15,000 31,000 46,000 40,000 JI0,000 
Perldot .... . •. ••.••...•..•. . .. liOO liOO liOO 500 11,000 11,000 10,000 
Kunzlte ....•.....•..•......... -········· .......... .......... . ..... ..... . -- ---·- ··· 10,000 5,000 
Quartz. crystal.. •...•..•..... 12,000 10,000 10,000 12,000 10,000 10,000 10,000 
Smoky quartz .....•... • •...•. None. 1,000 1,000 2,000 1,500 2,000 3,00> 
~quartz .........••......•. 100 100 160 200 1,liOO l,OOJ 1,00> 
Amethyst ....•.•.•.•. . •.•••. .. 250 500 500 2,000 8,00> 8,000 2,00> 

Praae ····•········ · ··········· None. None. None. None. None. None. None. 
Gold quartz .....•............. liOO 2,000 2,000 8,000 8,00> 11,(ffl 11,(ffl 
Rntilated quartz .•.• • ..•• . .. • 50 60 llO 100 100 None. None. 
Dumortierlte In quartz • ..... None. None. None. None. None. None. 100 
Tourmallnated quartz ... •••• None. None. l,(ffl None. None. None. None. 
Agate .........••. .•..•.•• • .... 1,000 1,000 1,000 l,(ffl 2,000 2,00> 2,00> 
Momapte •. .................... ... 1.00> 1,000 liOO liOO 1,400 l,liOO 1,500 
Ch1')'110pJ'886 ...•••...•...••... 100 100 l,liOO 11,00J 1.1100 6,000 11,(ffl 
Slllclfted wood (slliclftedand 

opallzed) ••• • ...............• 8,000 6,(ffl 7,000 7,(ffl 11,<nl 5,<ro 11,(ffl 
Opal. . •• •••........•.•....•. .•• None. None. None. lllO 200 None. None. 
Gamet (almandlte) .......... 11,000 liOO 100 None. None. Nono. None. 
Rhodolite . . ..... ... •. ... ...... None. 91,000 21,000 1,500 l,<nl None. None. 
Garnet (pYJ'Ope} . . . . ..... ••• . . 2,000 l.<nl 1,000 1,000 2,000 8,<ro 5,(ffl 
Topazollte ... . .... .. .......... None. None. None. None. None. Ji one. None. 
Amazon stone ....•....••..... 2l'IO 250 lDJ 500 400 500 l,OOJ 
Ollgocl&l!e ............. . ...... 

1 
00 lJI None. None. None. None. None. 

;:.u::i:ee:::::: :::: ::::::::::1 
None. None. None. None. None. None. None. 
72,000 lll!,(ffl 118,000 100,000 110,(0) 100,(ffl M,000 

Utah lite (compact varil!<'lte). 100 100 2l'JO None. 100 l!OO 600 
Cblorastrollte ................ 3,000 3,000 a.mi 4,000 3,lm 2,00> 3,000 
Me110lite (thomsonlte, eo 

called) ................ .. .... l,IXll l,000 1,000 1,<ro liOO 500 500 
Prehnlte ...................... 50 50 None. None. None. None. None. 
Dlopslde ...................... None. None. None. None. None. None. None. 
Epldote . . .............. .. ..... None. None. None. None. None. None. None. 

::..:'hi;~:::::::::::::::::::: :i 
1,000 2,000 8,m> 8,000 8,(ffl 3,00) 2,000 

250 200 100 None. None. None. 2.000 
Rutile .............. ... ........ I l!OO 100 None. None. None. None. None. 
Anthracite (ornaments) ..... 2,000 2,000 2,000 2,lnl 2,00> 2,000 2,00> 
Oatllnlte (plpestone) ......... : 2,000 2,00> 2,000 2,000 2,000 2,llOO 2,000 
F~lcoral . . ... •.... ....... .. 00 JIO 100 None. None None. 250 
Arrow points ................. : l,000 1,000 500 None. None. None. 1,000 
Mlecellaneons ..... .. ... ................ ··· ··· · ·-- 15,lnl 10,000 

Total.. .... ........... .. -I 1811, ':70-
--- ------ ---- ------

238, 170 1!1111,000 8211, 460 317,llOO a24,3X> 8118,ll'JO 
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IMPORTS. 

Diam-0nds.-The diamond Imports for the year 1905 amounted to more than 
the combined Imports !or the years 1897, 1898, and 1899. Especially noticeable 
Is the !act of the greater importation of the rough material and the greater 
Increase of the diamond-cutting Industry in this country, the Importation of the 
rough amounting to more than seven times as much as that of 1897, to alm08t 
th1·ee times as much as that of 1900, to about 25 per cent more than that for 
1902, and to practically the same as for the years 1900 and 1904. The importa
tion of precious stones for the month of December, 1905, was $3,633,379, as 
much as the Importation of any entire year up to 1879. 

The following table shows the value of the diamonds and· other precious 
stones Imported Into the United States from 1901 to 1905, lnclusll"e : 

Diamondlf and other prccrou1t stones imported and entered for consumption in 
the United State1t, 1901-1905. 

Diamonds. 
'Diamonds I 

Year. and other Total. Gia· Dust. Rough or Set. UDBet. etonea, 
ziere'. uncut. notaet. ,------

!:::::::::::::::::::::::\ $5,864 $&11,DM 96. 5112, 489 t2,6M lsl3,Mt,31!6 $1,838,IM 1 922,81S,31it 
10, 738 798,523 8,!21,389 176 13,l!IU,168 1,888. \W I u . ;'53,lifll 

191XL. . ••• . .. ••. •.• • ••.• . 
1 

10, lllK 720, lliO 10,275,lnl Im 13, Oi!2, 3117 l!,49',897 -.~.523 
lllm .. .•.• •. •• . . . .. . .....• 73,ai4 (45,621 10,ZJf,587 lili8 18,439,023 l,SIQ,1189 l!8,0811,1113 
1905 •. •• .. ·-··· •••••... •• 6, 81\l 190,072 10,281, 111 741 m, 375, OOi 4,144,434 l 3(,988,513 

I 
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