
DIPA.&TIDT or THE INHBIOB 

UNITED STATES GEOLOGICAL SVRVEY 

;r, W. POWELL, DIRECTOR 

'" ~ \\ \ ~-~ • .DV..."<:~<)..U.. <J ~ "'"''"\l\<-5 

MINERAL RESOURCES 

C':r THE 

UNITED STATES 

CALENDAR YEAR 

1887 

DAVID T. DAY 
CHIEF OF DIVISION OF MINING STATISTICS AND TECHNOLOGY 

WASHINGTON 
GOVERNMENT PRINTING OFFIOB 

1888 

r· ·~- ' - ~ 
.• ~ \ i ,;, , 

Digitized by Google 



~ . It, j ,·Cf'), '-f . 

. . 
' ' . , · 

Digitized by Google 



PRECIOUS STONES. 

BY GEORGE F. KUNZ. 

Gem mining.-During 1887 no work was done either at Mount Mica, 
Paris, Maine, or at Stony Point, North Carolina, which are the two most 
noted localities where gems are sought for systematically. At Mount 
Apatit.e, Auburn, Maine, some work was carried ou during the fall 
of 1887; •200 worth of tourmalines and •400 worth of other minerals 
were found. 

Several localities in North and South Carolina and Kentucky have 
been opened and ordinary mining operations carried on for the purpose 
of producing zircon, aud several other comparath·ely rare minerals 
which have been only looked upon as gems heretofore, but are now used 
for making the ox.ides of zirconium, lanthanum, cerium, etc. These 
oxides are needed for manufacturing purposes. 

The following table gives an approximation of the value of the gems 
produced in the United States during the past five years. It does not 
include about 20 tons of zircon and quite large quantities of allanite, 
mooazite. and samarskite which were mmed for use in manufactures 
as stated above. 
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!)56 MINERAL RESOURCES. 

Eatimated productio11 of pr€cio .. •toM 
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ill tlte United Slate• from 1883 lo 1887. 
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lllPOB1'8. 

Diamond• a~d other precioNB 1to11ea i111ported a11d entered for 0011B11"'ptioft in t/&e Ullited 
Statu, 11:!67 to 1!'!1!7 incl111it'e. 

1''111eal ye&NI end· Glaalera' 
Ing Jone 30- · 

I Dhmonda 
Rough or and other Set In gold 

Totlll. or other 
UD<:Ut. atonea not met.al l<:L 

Do.et. 

---·- ---- -----
1867 .••••• •••. •. '808 
1868............ ~ 
111611. •• •• • .••••. 44!1 
1870. ..... ... .. . 9, 372 
1871...... .••••. 9i6 
1872 . ...... . .... 2,388 
1873 .•••••.••••..•••••..•. 
1'7'······ ······ ......... . 
18i5 .•••••.•••••....••.••. 
18iO. ..... .. •. . ....... • . 
1877 ..••••••••••••••••••. . 
18i8 .. . ... .. ............. . 
Jllill •••••••.•••.•••••••••• 
1880 .••••• .•• •..••••••.••. 
111111 ..................... . 
Jlll!'l . .......... . . .. ...... . 
11<83 .................. .. 
)~............ 22.208 
Jll85............ 11, 526 
1111111 ........... . H,949 
1887 . ..... ..••.. 9.027 

•HO 
71 
17 

811, 707 
4U,"24 
68,lrll 
32. 5111 
20,678 
46, 284 
116,•09 
l~. 8811 
411,3611 
51,,•19 
ll'l, 858 
82,628 
37, 121 
30,,26 
32, 316 
83,498 

.............. 
.. .............. 
I:::::::::::: 
!············ ........... 
I •11e, 42tl 

I 
14,, 1128 
2ll, D2U 
1148, 404 I 78,0'.~I 
83, 270 

104, 158 
1211. 207 
233. 500 
'49,613 
443,996 

I 
367,816 
871, 679 

I 
302. !lt2 
202, 357 

$1,317, 4:0 
1, oeo. 5'4 
1,98i, 282 
1, 7811, 324 
2, 349.•82 
2,939, lM 
2, 917, 218 
2, JS!!, l 7'l 
3, 234,319 
2, .. 111,516 
:1, IJU, 215 
2. 970,488 
8, 841, 335 
6,690, 912 
8. 320,315 
11,377, 200 
7. 598, 178 
8, 712, 315 
5, 6211, 918 
7, 1115, 680 

JO, 528, 9118 

a Not epecllled alnce 1893. 

$291 $1,318. 617 
1,485 1, 062,493 

!?3 l, 11117, ll!IO 
1,5! .. J. 779,:!71 

251; 2. 350, '31 
2,400 3,1133,648 

32tl 3, 134,392 
114 2, 371, 5341 

............ . a. •111. 757 
45 2. 616, 643 

J, 734 2, 235, 248 
J, 025 a. e•1.1;3 

6311 a, 1164, 020 
'1&5 8,870, 244 

l,307 8.&0f,G'.l7 
a. 205 8, 922,571 

(4)2, 081 8, 128,881 ............... 9, 1311, .ea 
............... 6, 042, 647 
............... 8, 259, 747 
.............. lu, 831, 8llO 

Import1 of 111b4ta11cn· 11ot included in the foregoing table, 1868 to lt:!87 i1tcl1111ire. 
,L___ ___ . _______ ---..,..-----:----:-----:-------

'8~ i 'i,_ -: ... 
·~ . ~ .. ; a .. es! i:a. • 3 ! . - = 
.. c .. . ~ ~-e fi ~~ 
] ~.;' ~ ~ ~ ~ : 3 ~ 8 ; I 
1~ s e -;; .8 "' ~ : g; ~ 
i:'5 ~ ~ ~ ~p :!l p I-< 

I 

------- ----1 ---.-------
1888 . ................ ...... ... . .. ....... .. ., .. ... .. , .• ••• . / $62,2i0 .. .... .. , '82,270 II 

lllee . .. . .••••• $70 t.!611 ........ ~27 ., ....... •••••• 22.417 $8,407 29. 590 
llfTO ................ - . 766 • . . • • • • . 1, 433 ... - - - . • • • • . 18, 975 3, 11118 26, 172 
1871.. •. . .•••. 1 601 .... •. . 180 .. . .. . .... .. A7, Im 688 39, •11 
1872 .. .. . - . . •. 629 2117 • • • .. .. . 2, 426 .... ... '83 59, 598 2. l"' 65, 037 
11173 • ••• $151 1,310 .•••..• 1,237 1,534 $SD5 :130 63,805 5,608 74,470 
1874 •••• 177 1,524 .............. 1,448 1,057 5t7 ~.152 270 33,IM 
1875 . •• . 520 I>, 165 •••••• 57 7, 169 715 I, 2:8 33, 567 2, Du2 IH, 373 
1876.. •• 293 1, 567 •••• • • - . • . • • • • 16, 6U2 187 11'9 33, :.59 21, 9311 73, 1611 
1K77... . 1>79 l, 904 (a)611 .••.••• ·117, 307 329 718 :!8, 650 II, 304 68, 8GO 
1878. •• . 82 "" 1...... i6 13, 215 l, 119 I, 252 I 12. 6C7 18, 308 '3, 123 
1879 .••. 138 3641······ ........ 17,821 203 1'7 1 11,327 19.088 411,088 
1880.... 57 2, 346 ••••••.•• - .. . 38, R60 2, 317 62 6, 492 30, 849 77, 11&'1 
18111. •• • •116 1, 7UO ••• • •• 5 42. •1;0 I, 102 89 1' 2, 601 72, 7M 121, 037 
1882.. •• DUl 6, 084 • •• • • • 111 72. 479 4, 174 1, 474 &II 56, 118 Hl. 010 
18113.... 14 2,896 ...... ........ 40, 166 3,472 681 lb)l,303 68,885 107,4111 
1884... . .••• •• Cl, 1001······13,4116 511,301 4,692 158 ·1·· · .. ···· 43, 1611 118,916 
11Ul6.... 1241········ .••••• Cl,641 21, 72'l 3.242 859 ......... 42,lieO 74,878 
1886.. .. 28' .. ...... .. .... 17, 3711 27, 215 :., 665 219 . .. . ..... 23, 417 74, 1711 
1887.... 12 1, 247 I ' ..... , 36, 291 34, 238 10, Oil 307 j....... .. ~. '78 118, 58i 

- ------
a Not eeparately claeaifted since 1877 . b Not epeclfted alnc .. 1881. 

.E.xceptionaldiscoveriesofgem.s-Diamo~id.-IoApril,1881,Mr.LewisM. 

Parker, a tenant on the farm ot' Daniel Light, three-fourths of a mile 
northwest of' Morrow Statiou, and 13 miles south of Atlanta, Georgia, 
found a diamond on the farm. The stone afterwards came into the pos-· 
session of Mr. W, W. Scott, of Atlanta, whc sent it to the writ.er for 
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Pll:SCIOUI ITON•I. 559 

examination. It proved to be an octahedral crystal weighing 4l\ carats 
(828 milligrams), two.fifths of an inch long and one.fourth of an inch 
wide. It measured 9 by 10 by 7 millimeters, is slightly yellow and bus 
one small black inclusion. The-specific gravity was found to be 3.527. 
Curious long, Khallow pittings mark the surfl\~e. A stone of from 111;, 
to 2 carats could be cut from· it. 

Mr. L. 0. Ste,·ens, of Atlanta, Georgia, has informed the writer that 
a colored man called on him during the past year with a 2·carat dia. 
mond, defective and of poor color, which he stated he had found in his 
garden within a few .miles of Atlanta. He bas shown no desire to sell 
or lend the stone for examination. 

Zfroon.-Opaque green zircons in crystals 1 inch long and 1! inches 
wide, were found by Mr. Nimms in Saint Lawrence county, New York, 
at the town of Fine. They were curious, but not of gem value. Fully 
25 tons of this mineral will be raised during 18881 from Henderson 
county, Kentucky, for uRe in a new incandescent gas-uurner manuf11ct-· 
ured in Philadelphia. 

Beryl.-Prof. Eugene A. Smith obtained from Coosa county, Alabama, 
some light golden yellow beryl of sufficient transparenc.v to furnish 
small gems. Blue green beryl that afforded fa.ir gems was reported. by 
Mr. William E. Hidden, from Mitchell county, near the Yancey connty 
Ime, North Carolina. 

Plienacite.-Dr. S. JJ, Penfield describes phenacite from Topaz butte, 
5 miles north of Florissant and the same distance from Mount Autero, 
Colorado. Mr. W. B. Smith describes the occurrence of t.opaz and 
pbeoacite at Topaz butte (Americcin Journal of Science, February, 1887, 
HI. Series, \0 01. 34, p. 130). Ao extensive find of phenacite crystals 
(few of gem value, however,) associated with aquamarine cryRta.ls, was 
made at Mount Antero, Colorado, in the fall of 1887. Tile phenacites 
were almost quartzoids in form. The occurrence is described by the 
Rev. n. F. Cross, in a not.e in the American Journal of S1.:ience, Febru­
ary, 1887, p. 161, vol. 34. 

Garnet.-A variety of spessartite garnet was found at. Amelia Court 
House, Virginia, in masses several inches across, an<l dark brown, -dark 
reel, or honey brown in color, which would afford cut gems from 1 to 10 
carats in weight. These are the finest specimens of this variety of 
garnet yet fonod. Fully 1~ tons of the almandit.e garnets of Salida, Col­
orado, were found during the past year and sold as tourists' or mineral­
ogical specimens at from 30 cents to tl a pound. One absolut.ely Iler. 
feet dodecahedron weighed over 14 pounds. In the proceedings of the 
"Philadelphia Academy of Natural Sciences," 1886, p. 355, Dr. GeorgA 
Koenig describes a titauiferous garnet frQm south westtlrn Colorado, and 
also analysis of schorlomite from Magnet Cove, Arkansas, which he 
finds to be titaniferous garnet. 

Tounnaline.-A large number of ,reen t:onrmalines, some quite stout 
and several inches in lenith, have been found at Fratlklin Furnace, 
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560 MINERAL RESOURCES. 

Sussex county, New Jersey, bot although they are an important atldi· 
tion to our mineralogical collections and the outer parts of some of the 
crystals are of a rich almost chrome green, yet not a single one was ob­
se~·ved which would cut a transparent gem of even a few carats. 

Prof. R. B. Riggs, of the laboratorJ of the Geological Survey, re­
cently made over 25 analyses of tourmalines of all colors. He found 
the question of the color of the lithia tourmaline a very iuterest.ing one. 
The color of the iron and magnesian varieties depends on the amouut of 
iron Jlresent. It ranges from the colorless De Kalb through all the 
shades of brown to the Pierrepont l>lack, while the lithia tourwaliue, 
containing more or less manganese, gives the red, green, and blue, as 
well as the colorless varieties. The shades of color do not depend ou 
the absolute amount of manganese present, but rather on the ratios ex­
isting between that element and iron. Tims, whl'n the amount of man­
ganese bears a specific proportion to the iron, we have the colorless, 
pink, or very pale green tourmaline. An ('lXCCss of manganese produces 
the red varieties; and if the iron is in excess the various shades of green 
and blue result. 

Rubellite.-Mr. William Irelan, jr., reports the finding of transparent 
rul-ellite in fine crystals 1 to 2 inches long, in S;\n Diego county, Cali­
fornia. 

Hiddeniu.-Rev. Alfred Free, in a report on a placer mine at Bracket 
Town, McDowell county, North Carolina, mentions the finding of a 
small. crystal of spodumene of the hiddeuite variety. Ile had also 
observed blue, green, and pink tourmaline at the same locality. 
· Rock crystal.-Iu the last report reference was made to the occurrence 

of rock crystal in what was believell to be a part of Virginia, but which, 
on visiting the locality, the writer found wa.s really the mountainous 
}lart of Ashe county, North Carolina. My attention was first called to 
this locality by the receipt thence, l>y Messrs. Tift'auy & Co., of a 51-pound 
fragment of a large crystal, which was said to have been broken from a 
mass weighing 300 pounds by a twelve.year old mountain girl. This 
large crystal was found on the Mintor Blovin fa.rm on Long Shoal creek, 
in Chestnut Hill township, though cryHtals have also been found at two 
places 600 feet apart on the L. C. Gentry farm, about one mile from the 
former locality. All three places are 50 miles from Abingdon, Virginia, 
and 40 miles from Marion, Virginia. Crystals have also been found close 
to the north fork of Piny creek, on the Saint Ledger Brooks farm. A,t 
the latter place was found a remarkably clear distorted crystal, weigh· 
iug 20~ pounds, which is absolutely perfect, and is the finest piece of 
rock crystal ever founcl in the United States; and ou the Gentry farm 
one crystal was found weighiQg 188 pounds, a.ml another weighing 285 
pounds. The latter was 29 inches long, 18 inches wide, and 13 inchea . 
thick, showing one pyramidal termination entirely perfect and another 
partly so; it sold for over i500 for use in the arts. A number of others 
have also been found. All · these localities are ou a spur of Phmni~ 
mountain, and the crystals have all been found in dooomp~ crystal-
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PRECIOUS STONES. 561 

line rocks, principally coarso felspathic granite, 'Which bas all decom· 
posed even to a greater depth than that at \vhich these crystals occur. 
Most of them are obtained by digghtg where one crystal has been found 
or striking and unearthing them with a plow. Altogeth.er several 
dozen crystals have been found, weighing from 20 to 300 pounds each, 
and future working will doubtless bring many fine ones to light. Some 
of these afford larger masses of clear rock cl'ystal than ha>e ever oofore 
been found in the United States, and suggest ita use for such objects 
of luxury as crystal balls, clock cases, mirrors, etc., which are now to 
be seen in the .Austrian treasury at Vienna. 

From the vicinit.y of Fairfax county, Virginia, Mr. James W. Beath 
obtained quartz with alternate green and white veinings,'the green 
being produced by chloritic inclusions. When cut it forms an interest­
ing ornamental stone, and several hundred dollars' worth of it have 
been sold. 

·Mr. H. L. Hosmer reports that cry11tals of smoky quartz a foot in 
length arc occasionally found at Sterling, l\lontana. 

Chrysoprase.-Mr. \Villiam Irelan, jr., report11 from Tulare county, 
California, beautiful semi· transparent chrysoprnse of fine color. Thh~ 

bas also been found in Douglas county, Oregon. 
Agate.-At Sioux Falls, Dakota, tho company that is cutting and 

J>OhtJhing the agatized wood from Arizona aud the quartzite found at 
Sioux Falls bas, after a great deal of experimenting, perfected the 
methods of sawing aud polishing hard materials so as greatly to re­
duce the cost. Among the objects produced were a round column lll 
inches wide and 21 inches high, cut transversely across the tree, so that 
the heart was visible on two sides of it, with the radiations in all direc· 
tions; and sections measuring 25, 24, 17~, and 13 inches in diameter, 
respectively, so highly polished that when turned with the back to the 
light they form a perfect mirror. All the specimens were brilliant in 
color and rivaled any work ever done in hard materials. The company 
has removed from the forest 180 tous of material, and 20 tons of sections 
have been ground down to show· its characteristic beauties. Perhaps 
•100,000 worth is now undergoing the cutting and polishing process. 

Pectolite.-A massive pectolite of unmmally dense structure has been 
announced by Mr. William P. Blake as occurring in Tehama county, 
California, in masses of considerable size and susceptible of a high pol· 
isb. In a letter to the writer he gives the following description: "It 
occurs in a vein, and is broken out in rough tabular masses from 2 to 
3 or more. mches in thickness, but it is reported that mui:h larger masses 
can be obtained. It is exceedingly tough and hard to break. The 
punctured surfaces are irrttgular, without cleavage, but have a silky lus­
ter aud crypto-crystalline structure, exhibited in extremely fine insepar­
able fibers, which are radial, curved, and iaterlaced, and are perhaps 
embedded in a.siliceon.-i magnm, but the fibeni coo1Jtitnte .ehebulk of the 
mass. The color is white, with a delicate shade of sea green, and trans. 

9194 MlN-36 

Digitized by Google 



...... - ... - --~. 
4 • • .. 

562 MINERAL RESOURCES. 

lucent. Exposed or weathered 11ortio11s lose tht'ir porcelain·like traos· 
lucency, a11d become whito aud i:;omcwbat earthy in appearance, autl 
exhibit the crypto·fibrous structur-'witb more distinctness. Specimens 
cut and polishlld across tbc e11d of a slab·like mass show on one side a 
narrow selvage of breccin, made up of fragments of the pectolite and 
of dark-colored wall rock mixed uud firmly cemented together. On the 
opposite side or border of 'the mnss there are distinctly formed parallel 
planes of concentric layering, from the surfaces of which the fibtrs 
diverge. These laJ·ers aud the brecciated border opposite show the 
vei11 ·like formation of the mass betwoon the walls. The hardness is 6 
to 6.5. In the blow·pipe flame it burns to a white enamel and gives off' 

1 

a little water. It may be found useful as an ornamental stone for ' 
making slllall objects-cups, plates, handles, or for carving figures or 
inlaid work." This is identical with the pectolite from Alaska, de­
scribed by Prof. F. W. Clarke. 

Peristerite.-Large quantities of peristerite are reported by Mr. C. 
M. Skinner at Caw•ndish, Vermont., uear Cavendish Falls, in the rail· 
ron<l cut 22 miles northwest of Bdlows l•alls. 

Oligoclase.-Of great interest is the transparent oily green oligocliuie 
containing small, white, sta1·1ike inclusions, which impart to the ma.88 all 
the appearance of greeu glass, antl with included white minerals found 
at a depth of 400 feet in mica near Bakersville, North Carolina. It was 
found hy Mr. Daniel Bowman. 

A very interestiug rnri11ty of sunstone was found by Mr. J . A. D. Ste· 
phenson at the quarry in Statesville, North Carolina. Several bun· 
ured dollars' wortll of it bas been sold as gems. 

Albite.-ln the Allen mica mines at Amelia Court House, Amelia 
county: Virginia., Ma by·protluct in mica mining, a remarkable series 
of albite bas been found, tabnlttr, but measuring 4 to 7 inches in length 
an<l forming large groups; also the same mineral in massh·e form o( 
the moonstone vnricty, aml tons of amazonstone in bright cleavages. 

Rhodonite of the variety known as fowh•rite bas been found in Franklin 
.Furnace, New Jersey, in groups of rich, flesh colored crJstals finer than 
ever before known. Some of these Wl're 6 or 7 inches in length aod sev· 
eral inches thick, formiug gron1>s a foot across. Although of value for 
gem watcrial they po:;i:wM~ a. higher mineralogical value, and more than 
•1,000 worth was sol<l for specimens. The rhodonite so well known as 
occurring iu bowlders at Cunningham, Massachusetts, bas recently been 
traced to the ledge, and we may now hope to see this stone used ext.en· 
sivcly for decorative and ornamental pur11oscs, as at this locality it is 
one of the richest pink ai11l flesh colored ruint•rals known. 

Turquois -Additional.eviclence of the antiquity of the turquois work· 
iugs of New Mexico ancl Arizona kas. been gathered by the Hemenway 
expeditiop, sent qµt , l,ly .r.lrs. . .H~menway under the direction of Mr. 
Frank H .. Cusbing. Al>outlO miles from Tempe, Arizona, where the ex· 
cavations are being malle, a shell encrusted with turquois and garnet 
re.presenting the form of a frog was found. 
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Cvanite.-Mr. Daniel A. Bowman commduicates that the cyanite men· 
tionetl in the la.st report was fountl near the summit of Yellow mountain, 
alongside the road to Marion, aboitt 4 miles southeast of Bakersville", 
North Carolina, at an altitude of 5,500 feet. Some of this is transparent, 
t'rom one-eighth to one-half inch across and several inches long. So 
rich is its color that it was sold for sapphire. Its low hardness unfits it 
to some extent for use as the gem for which it is to be worn. It is a hand· 
some mineralogical gem, however. 

Orocidolite.-In the American Journal of Science, III Series, ,-olume 
34, page 108, Prof. A. A. Ohester published analyses of the crocirlolite 
from Beacon Hill Pole, Cumberland, Rhode Island, an interesting oc­
currence of this mineral, though not in gem furm. 

Labradorite.-The well-known Labradorite rock in Lewis county, New 
York, is so plentiful that the reflection oi the bowlders bas given the 
river that rans through the locality the name of Opalescent river. This 
is being extensively cnt as an ornamental stone. 

Mexican onyx.-The hanrlsomest and lowest priced of our ornamental 
stones, and one which bas been intt·odnced most extensively, is the so­
called MexiCan onyx or Tecalli, as it was first called, from the town of 
that name in the state of Pueblo, Mexico, where it is found. The deep 
colors are richer than those of any marble known, and its wavy stal;ig­
mitic structure and the high polish which it can take have made it pop­
ular throughout the whole civilized world. With a metal mottnting 
theetrect is greatly enhanced. It occurs in almost unlimited quantities, 
and folly t500,000 worth has been used in the United States for table 
tops, mantels vases, 'etc. 

F:lREIGN soiRCKS. 

In this, t.he fifth of the annual reports on precious stones in the 
United States,-wbich have done much toward awakening a wide·spread 
interest in American gems, it was tbottght well to girn a brief sketch 
of some of the most important changes which are takiug place in pre· 
cions stones at the principal sources, which are usually foreign. 

Diamonds.-The author of the" Arabian Nights" undoubtedly thought 
that he was imagining the wildest and most improbable things when he 
described the collection of such treasures in the Valley of Diamonds 
by ''Sin bad the Sailor.'' Yet lwhen comparnd with the African mines 
this profusion of wealth 1Hl8 paled into utter insignificance. A glimpse 
at these new valleys of diamonds will be interesting. The primitive 
method of washing was carried on for centuries by thousands of slaves, 
who, like those who built the pyramids, were driven by a master merci· 
lessly goading them on, whip in band. To-uay we have the most ingen­
ious and powerful machinery, whiclll allows fewer diamonds to escape 
than would the keenest and most dis'Cffllifle~· arD'ly·or washers. 

At the Kimberley dianiond mitle's in Sltnth1 Afrfca ~diutel-'rfir l>rogres& 
has ~n made in the last decade. About 1877 the work of consoUdat-
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ing the <lilforent companies. began. Originally the mine~ were worked 
as 3,238 separa.to claims, each 31 ft>et sqnare, with a 7~ foot roadway 
between enry two claims; now these are all u11ite<l in about forty 
compauie~. A mine in the early days was a bewildering sight. "Miles 
of wire cables running from indil'iclual claims were stretched across it 
in all directions; to these were attached the buckets for carrying the 
earth, reef, 01· wall rock of the miues, and at times water. Some of the 
claims were almost level with the surface, while others next to them 
might be cut down ~00 feet, and others only 100 feet, yet all being worked 
independently. At the sides were endless belts witlf pockets for carry· 
ing the earth. One of the results of this indt•11endent system of work· 
ing was that rock was droppecl so reckles11ly that it is said to haw been 
as dangerous as the battlefield to stand around the edges of the claims. 
N?t only was the loss of life great from this source, but also from the 
falling of immense masses of reef, loosened by the blasting, which some­
times buried a score of men at once. But improved methods were 
gradually introduced. Stt•am railroads were run into the mine, and 
parts of it were leveled down. Millions of tons of reef required remO\·· 
ing, and the only wa.v to accomplish this was to assess every company 
in the mine proportionately. At first many mistakes were made, if 
mistakes they can be callt•d when the problems offered for solution 
were entirely new and nutried. The yellow or surface soil which over· 
laid the blue stuff puh·erized so read:J~· that it could be taken to the 
washiug machine direct; bnt as the claims were extended down into 
.the blue rock this ·pro\"ed harder, null dynamite became necessary. Im· 
mense quantities of it are now used for blnsting. Through careless 
storing, 30 tons of dynamite, 10 tons of blasting l•owder, and gelatine. 
in all worth eso,ooo, exploded on .January 10, 1884, with terrific effect; 
the smoke column, 1,000 feet high, was ,·isible at the Ril'er diggings, 35 
miles distant. 

After the earth is raised it is put <'D the sortiug ground, where it is 
partially disintegrated b~· water and the action of the atmosphere. Jt 
is then further brnken up · hy hand aml taken to the ''compound" or 
diamond-sorting machine. After heiug more finely broken up it is 
passed down luto large ,·ats coutaiuing immense ceutrifugal wbeels, by 
which, as they rnpidly re\·o!ve, the rock is finely divided. The lighter 
minerals, such as quartz, mud, anll mica, are then floated out, while the 
diamou<ls, garnets (some of which are exceedingly rich in color, and of 
large size and are sold under the name of cape ruhies), and other hea,·y 
miuerals, are concentrated in the lower pnrt of the "compound.'' So 
thoroughly does this pulverize the rock and earth that all the <liamontls, 
even those of the size of a pinhead, are s:wed. 

A prize of £5,000 was offered fo1· the best tunnel or 11hnf't t1Jstem for 
use at the Kimberley mines, and the prize was awardt•d to t.he Jones 
system, which is suok on the coffer.dam principle. At present there 
are seven shafts and i11clined planes in the Kimberley mine alone, all 
sunk a.t some point in the reef outside of the mine. From 11,0001000 
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to 13,000,000 gallons of water are a~nually hoisted from the Kimberley 
mine at a cost of 6 pence per load of 100 gallons. 

In addition to many miles of aerial tramways, there are over 170 miles 
of tramway arouud the four Kimberley mines, 2,500 horses, mules, and 
oxen,and 350 steam engines, representing4,000 horsepO\wr,areemployed 
in the works. For labor, £1,000,000 are annually expended, and over 
£1,000,000 for fuel and other supplies. The gross capital of the companies 
is nearly £10,000,000. Over 10,000 uatiYes, each receiving £1 per week, 
and 1,200 European overseers at an average wage of £5, are employed. 
It is now proposetl to consolidate all the compauies into an enormou1:1 
cliamond trust, with a capital of £10,000,000, l>ut at the present quota· 
tions of the shares of the company they are mined at onr £ 14,000,000. 
The supposition long held that this unification would nlt.imately be 
accomplished is partly confirmed by the 1eport, this spring, that the 
house of the Rothschiltls, of London, is about to put in operation a 
project for the consolidation of the diamond mines into one gigantic 
trust for the regulation of prices and production. 

The South African mines yielded during the last ten years 27,878,587 
carats, valuecl at £31,717,341. The yield for 1887 was 3,646,899 carats, 
worth £!,033,582 at a valuation of £1 2s. l~d. a carat. Iu December, 
1887, a siugle sale of rough diamonds was recordecl of £150,000, and in 
February, 1888, of £~50,000, or @.i50,000 and $1,250,000, respectively. 
The average value of a carat of diamonds for some years from the 
respective mines has been as follows: 

At'erage t•alue of a carat of South Af1·ican dianionda. 
. & ~ 

Kimberley wine ••••...•••.•..•••••.••••••••••••••..••.• 17 Hi 
De Beers miue ..•••...•..••••••...•..••.•...•..••.••••. 17 8 
Bultfontein . . . . . • • • • • . . . • . • • • • • • • • • . . • • . . ••• • • • . • . . . . . . 18 2! 
Du to its Pao .........•.•.•••••.•.••.•.••.•••..••••...... 24 7i 
River lliggiug ..•..•••••.••..•...•...•...••.•.•......•.• 47 6 

The product of the latter mine, while only one one hundred and twenty. 
fifth of the weight in carats, was worth oue sixty·secolHl of the entire 
procluct, the stones averaging much finer quality. 

The approximate annual yields for the last ten years have been as 
follows: 

Yield of South African diamonda during the past trn years. 
---- ------------

Yeolra. I Carats. Value. 
---~. ----

l•l\llliilillllli'.il!il\ili[ljl[jl\\lJ:;i::\\l:\~ill\•l 111.i ·111 
River diggings .......................................... 1 500, Ol•O J, 200, uoo 

1----·-----
Total . .... . ......... . ............. . ............ .... : 27, 8i8, 58i i 31, iii, 341 
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Not only bas the yicltl of the African mines been great, but the dia­
monds lta,·o been of mnch larger avel'age Kize than those from any of 
the old mines. The fiuding of a 17-carat stone in the Brazilian dig· 
gings was sufficient to secure the freedom of the fortunate sla,·e who 
found it; but stoues of this size are found by the hundred here. A 
100-carat stone scarcely creates as much excitement as a stone of one­
fifth the size dhl in Brazil. 

It is estimated that from one-fifth to one-quarter of all the yield never 
reached the proper owners, as the native di~gers swallow and conceal 
the diamonds in every possible manner. Beuce it became necessary 
for the ~mpanies, in self-defense, to take extraordinary precautions 
against this great lORs, and 0\0 erseers or special searchers were appointed, 
w.ho made the most thorongh examination of all who _left the mines. 
The natives use most ingenious met bods for the concealment of the gems. 
On one occasion some officers, suspecting that a kafi1· ha(l stolen dia­
monds, gave chase and caught up with himjuRt after he had shot one of 
his oxen. No diamonds were fouml upon tlrn kafir, it is ntedless to say, 
for he bad charged his gun with them, and after the disappearance of 
the officers be dug them out of bis dcatl ox. Diamonds lta,·e been fed 
to chickens, nud a post-mortem recently hel1l o\·er the body of a kafir 
revealed the fact that death had been caused by a 60 carat diamon1l 
which be bad swallowed. Early in tl,ie history of th~ mines a detecth-e 
force, consisting of men, women, and children, was formed, and the 
severest punishment is still inflicted on transgressors of the diamond 
act. None but those authorized by law, termed patented agents, less 
than fifty in number, are allowed to purchase or e"Ven to possess rough 
diamonds at Kimberley. 

The actual loss of diamonds woultl uot have been so great but for the 
irregular diamond buyers, or" I. D. B.s," as the " fences" are callcdi who 
sent the stones to England and undersold tbe company in the London 

_ market. It was a question at one time whether the mines could be prof· 
itably worked under such disadvantages. Within the last two years, 
however, this pilfering has been in great measure checked by theadop· 
tion of what is known as the compound system, by which the "boys" 
are housed and fe(l under contract for a certain term, provided with 
amusements and liquor, and tbus kept apart from the influences of the 
vicious whites. Now the visitors who buy from native diggers what 
they suppose to be valuable diamonds aud secrete them until they have 
passed beyond the reach of the officials, find to their disgust that they 
have purchased fac-similes in glasl'I, perfect even to the characteristic 
yellow tint peculiar to many diamonds from tbis locality. 

Diamonds weighing 38,000,000 carats, or over 7 ~ tons, ha,·e been 
found here. In the rough their aggregate value is £50,000,000, aud 
after cutting, £100,000,000, or nearly $500,000,000 more than the worltl's 
yield during the two preceding centuries. Of the whole yield not more 
than 8 per cent. can be said to be of the first water, 12 per cent. of the 
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second water, 25 per cent. of the third, \vhile tho remaining65 percent. 
is called oon-, a substance which, when crushed to powder, is of use in 
the arts for cutting hard substances and engraving. This most not be 
confounded with the carbon (carbonado) found in Brazil, an uncrystal­
line form of the diamond, which, from its structure, is adapted for use 
in drills for boring and tunneling rocks, etc., and has never yet been 
found in South Africa. It is worth from six to ten times ~ much as 
bort. 

More diamonds weighing over 75 carats aft.er cutting have been four.cl 
since the African mine.a were opened than were known before. The . 
Victoria, the Great White, or the Imperial Diamond, is supposed to be 
(rom South Africa. Concerning its early history very little is known ; 
in fact, where the stone was found is only a matter of conjecture-a re­
markable circumstance when we consider that it is the largest brilliant 
in the world. The original weight of the stone was 457 i carats, or 3io 
troy ounces; after cutting, 180 carats, mined at £100,000. 

On March 28, 1888, there was found in the De Beers mine an octabe. 
llral crystal of diamond weighing 428~ carats; it is not entirely white, 
having a slight yellow tinge. It wns ml ued at £3,000. From its form 
it is believed that it will cut into a brilliant of 200 carats, hence it will 
be the largest known. 

Prod•ctio11 of diamo11de at tile Griqualp11d Wut 111inu, Kimberley, De Beer'•, Dutoitepan, 
Bultf011tei11, and St • .d11gu1ti11e, from September 1, 188'..!, to December 31, 1887. 

1~~~~~~Y_ea_~_·~~~~~-1-~C-•ra_ta.~-1~V--u~1Av~~~per 
1882, foor month• .••• ••.•••• • .•• •• • •• ••.•• . 
18113 . ...... . .... .. ... . ....... .. . . ... . .... .. 
!884 ...................... . ............. . . . 
lltllS ...... . ............... . .......... . .... . 
1886 ........... . ............. .. .... . ... . . . 

1887 ••••• •••••••• •• ••••• ••• •••••••• •••··• •• 

856, 353i 
2. 312, ~: .. , 
2. 2tl4, 7!!6t 
2. 2~7. 261 
3,1147, 63VI 
3,6411,8891 

.e1. 11e. 210 I 26 ti· 
2, 3Stl, 400 2l) ' 
2, 5U2, 023 23 2 
2, 2l8, 678 111 5 
8, 261, 57, 21 5 
'· 033, 582 22 16 

Totai·--····--·············· ···········!1'.355.1141 -i5."565,m-2i8i 

Co111parati110 yearly ezporfB of diamondefrom January 1, 1883, to Dect111brr 31, 18.'l7 

Yean. Ca-•·. ID 1 d _, AverAge • -- ec are vwue. p<'lr carat. 
~~~~~~~~~~~-•-~~--~ 

I £ • . d. • • " · 
ll!R:I .. .. . .. ••••••••••••••••••••• .... •• • 2. 413, 053i 2, 742, 521 l 0 ~ Bt 
JU. . . ••••• ................ ........... . 2, 263, -· 2, ~07, 2811 3 • ~ ~ 
18115 . • •• • •• • •• • •• • • • • • •• • • • • •• • • .. •• • • . 2, «O. 71!1ij I 2. •D"l, 755 13 2 20 5 
1886 • • •• • • • • •• • .. •• ••• • ••• • • • •• • • • • .. • . 3, 135, 432i 3. 507, 210 " 0 22 • 
1887 ....... •• ... ... •••••• • ••••• . ... . • •. 3, 591l, OJ61 , '• 251, 837 U 6 23 7t 

Total . ... .. . .. .. .. .. ............ . J3~897iiJ5.80i:8j36Q --i9i 
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Import. of tfWutoltde into Kifftberle.11 from th.r Rir.tr di99ing1, from &pte•kr 1, 1682, lo 
December 31, 1&<7. 

------ -- - - - -
Yeare. 

I--------

Vaine. A'l"era,te 
per ~arat. 

I ~ ~ 
JR82, four mo11tb1. . .. .. . • .. . .. . . .. . •.. . . . . . . . . . . . 5, H~~ £6, 010 211 116 
18i<3 . . . .. .•• • • • ••• ••• ••• .• •• • •• •• •• ••• • • • • . . . . . t•. l'OOj :n, II~ SO lf 
111114 . . . • . • • • . ••••• • • •• • • • • • ••.• •. .••.. • • • • ••. • .. 19, il•·i: :>7, Sl~ 68 f>f 
l!S&~ . •••••• • •• ••• ••••• • •• •• • • • •• • . • • . • • • • • • • . • . 27, 992 66, 123 411 ll 
11!86. . .. . . . .. •• •• •• ••••. •• •• • • . •• ••• • • • . • • • • . • • . a~. 6i3' ~. 829 '3 101 
11187 •.••.•••.•.••• •• •••. . •• . . . .• •.. ••.. ... •. . •• . -~· 17ll \- 95,.:13 1----4_1 _•_• 

Total. . .. . •••.. ... . . .. ..• •... . . . . . ... . .. . . I l:;J, 09Ui 317, 14' "4 Ol 

-- - - -- - - - ~ - --

Su1Nmarv of import8 of diamo11ds into Kimberley from Septe111btr l, 1882, to DtCelllller 
31, 1887. 

Whnff........ I-.,.,... 1.... ,!~ 
Colony. England, etc . . .. . ••••• . • .•• .. . . .. •.. •.. I 130, l:i:ll 

1

.£ 127, 831 UI if 
Orange Free State . . . • • . .. • . . •• . • . • • • • . • . . • • • • • . :1116. l!Wt 50ro, 428 32 lll 
mvordlgglnge(BarklyWeet) ... .... . .. ..... .... I- ~:.:1.0\JOl ~--~ 

Total.. . .... . . . . . .. .. .. .. ... ... ... . . . . . . . ~.1!84i , 970, 405 32 tot 

Summary o.(pi·oduction ofdia1110~1de at the Oriqt1ala11d 1re41t n1i11e8for the.year 1887. 

llioea. 

Kimberley •••••••••• •• •••••• . ••• ••• . •. 
De Beer's .••••..•••.••••••••• . .. •. . ..•. 
Dutoltapan .•• •.• • •••..••••••.•• . .•••. . 
Bultfontelo . . •• ••• ••• •.••.••• ••• ••• •.. 
St. Angnettne ••• • •••••••••••••.. •. .• •. 

Total .••••••••• .. .• ••.••••. •... • 
1-

Ca rate. 

1, 333, 832l I 

1,01•.0•8 1 
696, 576t 
602, 248 

1117 

3, 646, 89111 

Vaine. 

£ •. 
I, 4111, 207 12 
l, O'a,1178 6 

987, 283 17 
612,!1112 111 

llr.G 0 

4, 03.1, 582 14 

AVf'r&ge 
per carat. 

d. : •. d. 
I I 21 ll 
ij I 20 I 
s · 211n ti 20 4 
o' 25 81--22 It 

Production of diamonde, Kimberley mine,from Sepklllber 1, 188:l, to Dtcen&ber :n, 1887. 

____ __. __ v_eara __ · ______ l _ _ c-_ I. •••--l _P_!_;_e::_ra_'!_, 
' I • • d. 

1882. four months ....... . . . ... . . ... . . . . . .. . .. 380, 955! I £456, "20 23 lit 
1Hll3 •. ••••• •••• • • •••• ••. •• • •• . •• • • . • • • . • • . . IM7, 8171 846, 7U5 17 10 
l&!t . • •• • • .• • • • • •• . . • • . . • . . . . . . . . • . . • . . . . . • • 642, 438 634, 332 19 II 
1885 . •• • . •• •••••••• •• . •• • •• ••• • • • . •• • • • . • • • • • 1>23, •Ht 4!18. 858 17 B 
18146 .. • • • • • •• •••• •• . • • . • . • • •• • • • • • ••• • • •• •• • . 81;9, 1164 883, 503 10 1 
1887 . . • • • • • • • • • • . . • • . • . . • • • • • . • • • • • • . • • • . . • • . 1, 83:1, 8326 1, 410, 207 21 1 

Total .••• .• •. .•..•••••• .• •••• ••••. •••• . --., 718, 6811 i-4,-680-, 0-26- i--·1-9_1_ot I 

The diamond mines at SaJabro, Brazil, known as the Canavieiras, 
were discovered in 1882 by a poor miner who had worked in the earlier 
mines, DOW nearJy exhausted. They are situated at a distance of two 
days' jouroay·from Catravieiras, near the river Pardo, and the gems are 
found at a depth of about 2 feet in a red gravel. They a.re very fine 1n 
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quality,,and are remarkable for their purity aml whiteness, the crystalS 
being of such a form that scarcely any cleaving is necessary. 

History re1>eats itself, and as, when the Brazilian mines were first 
discovered, they sent the stones to India to enter the European markets 
in European wrappers, so Bultfontein diamonds were sent to Oanavie­
iras to be 'shipped to E~1rope as t.he product of that mine. 

So great was the rush for these mines at first that, notwithstanding 
the rumors of a malarial climate and epidemic diseases, by the end of 
the first year 3,000 miners were at work where shortly before was a 
virgin forest. For a time even this number was exceeded. ·The other 
Brazilian mines have been only slightly worked of late years. 

The recent concentration of some of the iliamond mining companies 
in South Africa in their efforts to regulate the prod action and price has 
led to an increased intC'rest in mines located in Brazil and India. Dur­
ing the pa8t year the Madras Presidency Diamond Fields Company (Jim. 
ited) has been organized "l\'ith a capital stock of £190,000. To pro\·e that 
the Indian mines are not yet exhausted, operations will be commenced 
at the Wadjra Karur field in the Madras presidency. On this field of 
554 acres was found a very fine 6i z diamond crystal which furnished 
a 25 carat stone called the Gow·do·Norr, valuetl by the company at 
£15,000.. An English company has recently been formed, under the 
name of the" H;rderabad Deccan Mining Company," to work the mines 
in Krishna valley, India, where it is thought that the famous Kohinoor 
diamond was found. 

Diamonds have been found in the Tertiary gravels and recent drift 
near Biugem in Inverell, Australht; also along the Cudgeon rh·er, 160 
miles northwest of S_ydney, and in other districts. The colors are white, 
straw, yellow, light brown~ pale green, and black. The largest stones 
yet fouud were cut iuto gems weighing 3~ and 3 carats, respectively. 
A trial made by the Australian Diamond Mining Oompany produced 
190 diamonds, weighing 197~ carats, from the washing of 279 loads of 
earth. These Australian fields can scarcely be calletl pro1Iuctirn as 
yet, nor from present appearances do they seem likely to become for­
midable competitors of the South African fields. 

India, Borneo, and Australia are now yielding very few diamond~, 
probably not more than l per cent. of the entire product. These three 
conutries, together with Brazil, yielll probably less than 10 per cent. 
of the total output. 

Imports of diamonds.-From the custom import lists we find that after 
deducting the approximate value of cut stones other than the diamond, 
we tlnd that import duty was paid ou about $90,000,000 worth of cut 
diamonds in the last twenty.one years; of these $68,000,000 worth were 
imported during the last ten year&, In 1868 $1,000,000 worth were im· 
ported and •1,200,000 worth iJ1' 1807, l>ut ~J.>oqfi $lQ,OOO,OOO ju 1&87, or 
ten times as many as twenty years ago, s4owing the it\crea.se of weal~ 
an~ the great popularity of the diamond among Americans, the above 
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being the wholesale import figures. A single tirru sellt1 more than the 
entire imports of twenty years ago. 

Diamond dust worth e464,905 bas been importetl since 1878, $289,430 
wort.h from 1868 to 1878, and in 1869 to 187 l only •228 worth; wherens 
with the opening of the Kimberley mines $80,707 worth were imported 
the first year, showing what great benefit the arts receivecl from the 
opening of the African diamond mines. 

In 1878 the importations of nncnt diamonds amounted to •63,270; in 
1887 to $262,357 ; the total for the decade was $2,728,214, while in 1883 
there were imported e143,99U wol'th, showing that although we arc cut­
ting four times as many diamonds as we were in 1878, yet the im1X>rta­
tions have been falling off. ThiR is partly because in the yea.rs from 
1882 to 1885 a number of our jewelerM opened diamond.cutting est.ab­
lishments, bnt ba\'C either given up the business or sold out to others; 
for, in spite of the protectirn duty of 10 per cent. on cat stones, cutting 
can not be profitably car1·ied on here on a scale large enough to enable 
one of the partners to reside in London, tile great market for rough dia­
mon(ls, to take ad vantage of e\"ery ft actuation in the market, and purchase 
large parcels which can be cut immediately aud com·erted into cash; 
for nothing is bought and sold on a closer margin than rongh diamonds. 

Diamond cutting.-The recent death of Mr. Heury D. l\lorse, of Bos­
tou, known as the pioucer diamond cutter of the United States, brings 
to mind many iuterestiug reminiscences. He has scarcely received the 
credit be deser\"ed for his work. That he was the first in this country 
to cut dia.mouds is well knowu, and the best cutters in the United States 
to·day received their traiuiug nuder him. Bat educating young Amer­
icans, both men and women, to his art, was not bis greatest work. He 
showed the world that the art which had so long been monopolized by . 
the Ilollanders was degPnerntiug in their hands into a mere mecham· 
cal trade. His treatment of the diamond has gh·en a great stimulus 
to the industry both in t.be United· States and abroad. Shops were 
opened here and in Loudon in consequen&' of his success. He was one 
of the few who studied the diamond· scientifically, aud be taught his 
pupils that mathematical precision in cutting greatly enhances the 
beauty and consequeutly the value of the gem. His artistic eye, Round 
judgment, and keen perception enabled him to carry the art nearer to 
1>erfectio11 than is often attained. 

It was in his shop that a machine for cutting diamonds was invented 
which did away in great measure with the tediousness and inaccuracy 
of the Qld manual process. 'rhanks to his labors, we now have among 
us the best cutters in the world-men who can treat the diamond as it 
should be treated to develop its greatest beauty. The fact that so many 
fine stoues were recut here aft~r he. started bis wheel led to a great 
impro\"emeut abroad. in .. cutt;.ig, eiJ1>eci.a.lly in the French Jura. and in 
Switzl'rland,,.~lu:.i:c .bo.tb . sexe,, are now employed at the trade; and, as 
a result, the diacuonds sold to-day are decidedly bctt.er than those of 
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twenty years ago, before Mr. Morse turned his attention to the work. 
He, above all others, bas shown us that diamond.cutting is I)roperly au 
art and not an industry. . 

There are at present about 12 cutting establishments in this country, 
employing from· 1 to 50 men each, and in all about 100, at salaries rang­
ing from •20 to i50 per week. Most of the cutting done here is of a 
high class, some shops being almost entirely employed in recutting stones 
previously cut abroad. Ten years ago nearly all the diamonds tised in 
the United States were purchMed through brokers or importers. To­
day, owing to the marvelous growth of the diamond bu!!iness here, and 
the facilit.ies for transatlantic triwel, man.v of the large retail houses buy 
their diamonds direct in the European markets ; and some hiwe even 
established branche!I or agencies abroad. 

In 1877 an international syndicate composed of London, Paris, and 
Amsterdam jewelers, wishing to establish a uniform value for the carat, 
confirmed 205 milligrams as the standard, and this bas boon pretty 
generally used abroad. Recently the discussion of the question bas 
been reopened, and it will probabt.v end in the general adoption of the 
above standard in place of the twenty or thirty conflicting systems now. 
in use in different parts of the world. 

Twenty years ago the wholesale diamond merchants of Amsterdam 
did not exceed 8 in number ; bnt the development of the African miues 
has given so great au impetus to the trade, that within the past decade 
several diamond exchanges or clubs have been established as beadquar. 
ters for the transaction of business; one of these, the '' Handelsbond," 
bas a membership of 800 and owns a fine bnilding, the rooms of which 
are so arranged with respect to ligbt as to render deception difficult 
and to facilitate the sale of diamonds. Others known as the" Golconda" 
and the" Kob-i-noor" are generally thronged with brokers and mer­
chants, as also are the neighboring coffee houses. 

At present there are between 50 and 60 large diamond polishing es­
tablishments, employing perhaps 3,500 polishers, who, however, no 
longer receive the princely wages of from $80 to $200 a week which they 
received when the African mines first began to produce so largely, and 
much higher prices were paitl for product.a of the second and third 
quality. When fortune smiled on them the cutters lived in lnxnry; to­
day they only receive $15 to •40 a week, and some even less than t.he 
forme,r figure. To-day every establishment does its own selling. It 
will doubtless be eventnally a question of the survival of the fittest, 
and the entire catting will be controlled by a few powerful firms. 

Sa.pphire.-In 1882 a very remarkable discovery of sapphire was made 
in the Zauskar range of the northwestern Cashmere Himalaya, near the 
line of perpetual snow, a short distance from the village of Machel and 
one-half day's journey from. the tqp of Umasi pass. Tbe stones were 
found at the foot of a precipice, where a land slide had .taken pla.ce,.tbe 
including rocks being gneiss and mica. 
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A.t first they were merely collected by the villagers, who \\·ere at ­
tracted by the beautiful colors; and so little was their \'aloe realized 
that they were usecl as fiiuts for striking fire with steel. They were so 
abnndaut at first that one writer speaks of ha.Ying seen about a hnn­
dre1l weight of them in the possession of a single ·nati'rn. Traders, how­
ever, soon carried tht>m to the distant commercial centers, where their 
value became known. There was an instant rush of jewelers' agents to 
the loeality of the mine, and the price rose rapidly until about £20 
per ouuce was paid for good specimens. at which rate they ha,·e re­
mained. The Maharajah of Cashmere promptly exercised his authority 
and sent a r~giment of sepoys to take possession of the mines and 
harry the natives who were suspected of having stones in their posses­
sion or auy knowledge of new localities where the gems could be found. 
A.ny one they laid hands on who had money was suspected either of 
having sold sapphires or of being about to purchase them, antl was de­
Rpoiled or enm imprisoned. This naturally enough had the effect of 
compelling ·secrecy. Several cryt1tals were fonml weighing from 100 to 
300 carats each. Doring th~ first year of the discovery the Delhi jew­
elers are said to have bought up more than £20,000 worth of these sap­
phires. Exceptionally tine sapphires to-day bring from e65 per carat 
to $125 per carat, which is less than before this great find. 

The acquisition of the Burmese ruby mines cost the British Govern­
ment a vaRt sum of money. On the wars of 1826 and 1852 England ex· 
pended $75,000,000 and $15,000,000, respectively, and after all this sac­
rifice of treasure the Burmah and Bombay Trading Company claimed, 
four years ago, that King Thebaw, of Burmah, bad arbitrarily can­
celed the leases by which the company controlled the output of the 
ruby mines near l\landalay. A meetir:g was accordingly held at Ran· 
goon, on October 11, 1884, presided over by Mr. J. Thompson, agent for 
Messrs. Gillanders, Arbuthnot & Co. The result was the war of 1886, 
\Vhich iu\"olvccl the raising of an army of 30,000 men and an outlay of 
$.3,000,000, but the British Goverument gained control ot the long cov­
eted ruby mines. The question which next prl'Sl'nted itself was, bow 
should they be worked ! Se\"eral firms were desirous of securing the 
lease, au1l after the Indian Governme11t bad vit-tuall~· closed a lease to 
Messrs. Streeter & Co., the London jewelers, at an annual rental of 4 
lakhs of rupees (£40,000), for a term of firn and one-half years, with 
the privilege of collecting 30 per cent. on all stones mined by others, 
the home Government revoked the lease for some unexplained reason, 
proballly on account of trade jealousies, although Mr. Street.er bad ap· 
pareotly every assurance of the acceptance of his proposition and bad 
even made preparations to begin work at the mines. 

The ruby mines of Burmah are situated in the valley of the Mogok, 
51 miles from the bank of the Irrawaddy rh·er and. about 75 miles 
uor,th of l.\faudalay, at an ~ltit1ule of 4.,200 feet. Concerning these 
mines very little has been learned up to the present, as they were always 
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• the monopoly of' the Orqwn aud were jealously guarded. It was said 

that they paid King Thebaw's Government annually 100,000 rupees and • one year 150,000 rupees. Mining is carried on there by forty or fifty 
wealthy natives, who employ the poorer townspeople at libeml wages; 
but at present only seventy.eight mines or diggings are in operation and 
the work is <lone in the most primitive manner. The gravel is carried in 
baskets. The boles from which they are taken are allowerl to fill with 
water e\·ery uight. All of the gems are sent to Ruby Hall, Mandalay, 
to be value~l. .At present the ro)·alty exacted by the English Govern­
ment is 30 per cent. A stone was lately sold iu Mandalay for 8,000 ru­
pees, but without the knowledge of the officials. 

One thing, at ]east, we learned from the British occupation of Bur. 
mah, namely, that King Thebaw did not own the dishes of rubies which 
\Vere said to ontrival anything known. His possessions of this kind 
proved to be only a few stones of poor quality. 

Watch je1cels.-A.bont 1,200,000 watches with jeweled works are an· 
nually manufactured in the United States, requiring about 12,000,000 
jewels, 7 to 21 for each watch; of these 5,000,000 are ruby and sapphire, 
and 7 ,000,000 are garnet jewels, valued at over •300,000. Most of them 
are imported, bot the Waltbam Company does its owu cutting, employ­
ing in this department about 200 hands, under the superintendence of 
Mr. W.R. Wills. About 15,000 carats of bort, in powdered form, are 
usell annually in slitting and drilling these jewels. Nearly all the ruby, 
sapphil"e, and garnet used for jewels are im1>orte<l, but it is hoped that 
.American materials will soon be used. To be of value for this purpose, 
the material must be of some decided shade of red or blue, of' a hard· 
ness greater than quartz, and free from flaws. 

Doring the last decade new stones have come into favor, some neg­
lected ones have regained their popularity, and still others, such as the 
amethyst antl cameos, have been thrown ont entirely. The latter, no 
matt.er bow finely cut, would not find purchasers now at one-fifth of 
their former value; about ten years ago they were eagerly sought after 
at from four to twenty times the present prices. Rubies were consid­
ered high ten years ago, and a further rise was not looked for, but to­
day they are still higher, a 91\ carat stone having been quoted at 
•33,000. There is no demand at present for topaz, yet a syndicate of 
French capitalists ha~ been organized to control the topaz mines of 
Spain in the expectation that after twenty years of disfavor tbis gem 
will again be popular. Coral has felt the change of fashion, for during 
the last three years the imports have been less than $1,000 per annum, 

· and in Che last ten years in all •33,956, whereas in the ten years pre· 
ceding •388,570 worth were imported. The popularity of amber, on 
the other band, •~ increasing. The imports of amber bP.ads for the ten 
years, 186g to 181'8, amounted to less tha·n •5,000, whereas during the 
last ten yeal'8 •35,897 worth have been introdnoetl. Amber amount· 
iog to only •47,000 was imported from 1868 to 1878, but over $350,000 
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worth from 1878 to 188S. BraziJiar{ pebbles worth •65,000 ba,·e been 
cut or sold ready for regrimling siuce 1878, and less than •3,000 in th~ 
ten years preceding. 

Ten years ago few of our jewelers carried more than the following 
stones in stock: Diamoud, ruby, sapphire, emerald, garnet, and occa­
sionally a topaz or aquamarine. The gem aud mineralogical collec­
tions containea a large series of beautiful stones, hard, and of rich color, 
bot known here as "fancy stones" and by the French as pierru tk 
fantasie. Since then considerable interest has centered in these fancy 
stones, and any leading jeweler is not only expected to be familiar with, 
but to keep almost all of them in stock. This change may be partly re· 
ferred to the fact that since the Centennial Exhibition art matters h~we 
received more attention among us than before. 

The Duke of Connaught gave bis bride elect a cat's-eye ring as an 
engagement token ; this was enough to make that stone fashionable and 
to increase its value greatly. The demand soon ex;ended to Ceylon, 
where the true chrysoberyl cat's-eye is found, and stimulated the search 
for them there. In the chrysoberyl cat's-eye the effect is the result of a 
twinning of the crystal, or of a deposit between its crystalline layers of 
other minerals in microscopic inclusions. If the stone be cut across 
these layers en cabochon, or carbuncle cut, as it is called, a bright line of 
Jight will be noticed on the dome-like top of the stone. In price thl'y 
range from $30 upwards; exceptional stones have sold at from •1,000 
to $8,000. 

In the search for these cbrysoberyl cat's.eyes an endless series of 
chrysoberyls bas been found, of deep golden, light yellow, yellO\V green, 
<lark green, sage green, yellowish brown, and other tints. Tb~y are 
superb gems, weighing from 1 to .100 carats each, ranking next to the 
sapphire in hardness. They ga\"e a great surprise to the gem dealers; 
for it was found that the darker leaf green or olive green stones pos· 
sessed the wonderful dicbroitic property of changing to columbine red 
by artificial light, the green being entirely subdued and the red pre­
dominating. They were in fact alexaudrites, a gem which bad formerly 
been found only in Siberia, and even there of poor quality; though 
fonud in large crystals, a perfect gem of even 1 cu:rat was a great 
rarity. Here, however, tine gems but rarely nuder 4 carats were found 
and an exceptional one weighed 67 carats. They can be num~ered 
among the most remarkable gems known. Strange to say, among this 
alexandrite variety a few have been fotu1d which combine the char­
acteristics of the cat's-eye and the alexandrite and were accordingly 
named the alexaudrite cat's-eye. 

Moonstones also from this same province of Kandy, Ceylon, were 
brought to light by this search for cM'6·eyes. It would not be an over· 
estimate to say that lQO,QOO of.these stones have boon mounted here in 
theola.st four yMr&.· .. They vary in siee from fine-eighth of an inch to nearly 
2 inches long and 1 inch thick, and many of them surpass anything 
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hitherto known of their kintl in beauty and size, t1elling from 50 cents to 
$100 each, in a few exceptional caseg 8150. Those displaying the 
chatoyant white and the opalescent blue color are especially beautiful. 

The demand tor the cat's-eye also brought into demautl the then rare 
mineral from the Orange river, South Africa, known as crocidolitc, more 
especially that variety that bas been altered to a quartz cat'8·eyc. In 
thi8 stone an infiltration of siliceous material coate<l each fiber with 
quartz or cbalcedo11y, giving it the hardness of 7. This pleasing stone 
readily sold for t6 a carat, and at the outset for e\·en more; but owing 
to the excessive compt>tition of two rival dealers, who sent whole car. 
goes of it to the London market, the price fell to •1, or e,·eu.-..0 25 cents 
per pound in largo quantity. Even table tops have been made of this 
material by veneering. Vases, cane heads, paper weights, seals, charms, 
etc., were made of it and sold in large quantities. Burning it produced 
a bronze-like lu8ter, and by dissolving out the brown oxide of iron col· 
oring an alm0t>t white 1mbstance was obtained, which was dyed by allow. · 
ing it to absorb red, J!reen, and brown colored solutions. These, owing 
to the d~licacy of the fibert1, were evenly absorbed. Ten years ago this 
material was practically u11known, but so extensively has it been sold 
that to day it is to be fouu<l at every tourist's stand, wh~ther 011 the 
Rigi, on Pike's Peak, in Florida, at IJOS Angeles, or at Nhdrni No,·go­
rod, showing bow thoroughly organized is the system of distribution in 
th.e gem market. The green quartz cat's-eye from Hof, Bavaria, has 
~lso been brought into use and quite extensively sold, but at present 
both thes~ va1·ietics are only used in the very cht.>apest jewelry. 

Since it has b~come gene1·ally known that Queen Victoria is partial 
to the opal, the oltl and stubborn superstition concerning it, which is 
said to tlate ·from Scott'8 "Aune of Gcierstein," bas been slowly yield­
ing, until now the gem has its share of public favor. During the last 
two years ten times as many opals ha\'e been imported as were brought 
here during the preceding decade, many of these being the fine Hunga. 
rian stones. Mexican fire 01>al8 are much more common, as those tou­
rist..~ kno\v to their sorrow who buy these stones at exorbit.aut. prices in 
Mexico, hoping thus to pay the expenses of the trip, until they find on 
reaching New York that they are worth only about a <1uarter of what 
they paid for them. 

The op<ll mines of l\Iexico are situated on the Hacienda Esperenza, 
near Queretaro. It is believed that a dem1iml of 50,000 t1loues per 
annum could be suwlied wi,hout raising the price perceptibly. 

The opal mines of Dubreck, Hungary, yield the Government 1uevenue 
of f6,000 annually. The output i8 so carefully regulatetl that the market 
is never glutted. 

About ten years ago a new nntl very interesting \'ariety of opal was 
brought from the Bark'OO rh·er, . QLu~en11lancJ.,.Ai,stmlia, . \fhe"e it was 
found in a highly ferrugiuousjuspec.Jike. matrix,.som.~es appar®tly 
as a nodule and then again in brilliant colored patches, or iu specks 
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affording a sharp contrast with the reddish brown matrix, which admits 
of a high polish and breaks with a couchoidal fracture. Many of these 
stones are exceedingly brilliant. They are of the rnriety known as 
harlequin opals, their color being somewhat yellow a8 compared with 
the Hungarian stone, although not less brilliant. The rich ultramarine 
blue opal is quite peculiar' to this locality, and the green rnriet.v almost 
transcends the Hungarian. A company capitalized at £!!00,000 bas 
been formed, and the gems are extensively mined. Many curious little · 
cameo.like objects, such as faces, dogs' heads, ar:d the like, are made 
by cutting the matrix and the opal together. 

Green b~ryls, blue and green sapphires, white 1111<1 bluish topaz, gar. 
nets, and zircons have been foum~ at New England in New South Wales, 
and precious opals are obtained from the Abe1·crombie ri\'er. 

During the last ten years the taste for collecting jade and other carved 
bard stone objects ha.a grt.>atly increased, especially amoug Americans, 
owing to the stimulus given by the Centennial, Paris and Amsterdam 
expositions, a1ul the breaking op by sale of many of the large collec· 
tions. The \0 ahui of carved jades outside of Chirm and India can not be 
far from $2,000,000. 

In the United States there are, perhaps, twenty buyers, who have pur. 
chased fully •500,000 worth of tins material, many of the pieces being 
among the finest known, sucll as the private seal and other objects from 
the sacking of the EmperorofChiua's summer palace. The finest pieceA, 
bronght over by Tienpau, included some of the best that ever left 
China, and were intended for the Amsterdam exhibition; the choie&1t 
specimens of the Wells, Guthrit•, Michael, and Hamilton palace collee. 
tions are now owned in the United States. Experienced agenta ha,·e 
been frequently sent to India anti China to secure the finest objects as 
they presented themselves. One collection alone is worth over tI00,000; 
single objects sometimes selling for over $5,000, and one exceptionally 
fine spt-cimen being value(l at o\·er $10,000. Explorations in Alaska 
have brought to light the fact that jade was used by the uati\·es for im­
plements, aud it is almost proved that it is found not only as bowlders 
but also ill situ. The National Mmwum, the Emmons, Everett, Peabody 
Museum, Canadian Geological Sarvey, Dresden, and ot.her collections, 
including the writer's own, contain several hundred objects, at lel\St, 
that are made of this Alaskan material. A fact of interest in this con­
nection is that Prof. F. W. Clal'ke found among the objects collected 
for the National Museum one· which, on analysis, proved to resemble 
pectolit.e so closely t.hat be referred it to that species. It has the hard· 
ness of jade, a specific gravity of 2.873, and is pale green in color. The 
same discovery was made almost tiimultaneousl~· by foreign observers. 

The theory that jadeite or chalchiuitl wa.s highl.v prized by the abo· 
rigines bas been greatly strengthened during the last ten yt>ars. Prof. 
J. J. Valentine, in bi~ paper before the American Antiquarian Society, 
April 27, 1881, 011 the Humboldt celt or ,·otive adze and the Leyden plate, 
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t..-o ~markable earv~ jadeites, offered so~e exceedingly interesting · 
sugge$tioos. The Humboldt celt was presented to Humboldt by Del 
Rio in 1803, and the Leyden plate was given to that museum by A. S. 
V ()n Bramm, who found it near St. Felipe,' close to the borders of Guate· 
~%la, in Honduras. They are both 9 inches in length and 31 inches 
wide; the former lf inches in thickness, and the latter only one-fifth 
inch. This similarity of dimensions suggests to me that the two ob­
jects were originally part of one and the same celt. Before the same 
society, in April, 1886, Professor Putnam exhibited his remarkable se· 

• ries ofNicaraguaandOostaRicajadeites, which were all ornaments made 
by cutting into halves, thirds, or quarters one large celt perforated by 
one or two drilled holes, in one instance two of them fitting together. 
Tb,e 16-pound adze exhibited by ~yself at the American Association 
for ~he AdvaDQement of Science meeting of 1887, from wbich folly two 
pounds had b~n cut; the breastplate recently found measuring only one· 
half inch thickness; and thefaclithat even Burmese jadeite, when burned 
or exposed to a high tempera tore, will assume the grayish-green color of 
the Mexican, all tend to s.upport Professor :Fisher's theory that this jade­
ite originally came from there. Additional evidence is the striking re­
semblance between the Maya and ancient Burmese styles of carving, 
although Dr. }foyer, of Dresden, firmly believes that this material will 
yet be found in situ in .Mexico. The imperial jade quarries of Burmah, 
in the Mogung district, 90 miles from Bhamo are leased by two compa· 
nies, who pay a royalty of$30,000 annually. The trade is entirely in the 
hands of the Chinese. At the Colonial Exhibition in London fo 1886 
there were .exhibited large rounded and waterworo blocks of jade weigh· 
ioJ[ hundreds of pounds called pananm by the Maories. Much of it is 
of the finest green color and was worked into charms, knife.handles, 
etc. Dr. W. Buller exhibited a fine collection of Maori ornaments and 
clubs, or neeris1 beitikas, and other native ornaments made of this stone. 

OoUectiona of gema.-A regrettable dispersion of jewels nod precious 
st()nes took place in May, 1886, when the famous collection formed by 
the late Henry Philip Hope, and exhibited at the South Kensington 
Museum for many years, was sold at auction. The Hope collection in· 
eluded the "Saphir Merveilleux" of Madame de Geulis's "Tales of the · 
Castle;'-' the King of Kandy's .cat's-eye, the largest known, having a 
fliameter of li inches; the Mexican Sun opal, carved with the head of 
the Mexican Sun God, and known since the sixteenth century; an 
enormous pearl, the largest known, weighing 3 ounceR and measuring 2 
inches in length ; the aqua-marine sword-hilt, made for Murat, King of 
Naples; and also many curious diamonds, sapphires, emeralds, and sev· 
eral hundred unique and magnificent gems. Such a collection should 
have been preserved intact as a national possession. 

In 1886 it was decided by the French Assembly that the Crown jewels, 
"1th the exception of the famous" Regent" diamond, two of the Maz. 
arioa, an'l a few historic pieces reserved for tho national museums, 
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Rhonld be sold at public auction. These exceptions were made because 
it was feared that they would fall into the bands of Americans. The 
sale of this great historic collection took place in May, 1887. The forty. 
eight parcels were subdividecl into one hundred and forty.six lots, and 

· there were sixty-eight buyers; the sales to twelv., of them brought over 
100,000 francs each. The largest lot, the great corsage, which sold for 
81 ~ ,ooo. francs, was purchased by a single A mericau firm, the largest 
bnyer at the sale. TlJe purchases of this firm amounted to 2,249,600 
francs, or about 34 per cent. of the entire sum realized; while as to 
quality the same firm obtained more than two-thirds of the doest gems,' 
among them were three Mazarins; a pear-shaped rose brilliant weigh· 
iug 24H carats, for 128,000 francs; a pear-shaped white brilliant weigh· 
ing 22! carats, for 81,000 francs; a white brilliant weighing 28,\ carats, 
for 155,000 francs; and an oYal brilliant weigl1ing 18a1:t carats, for 71,000 
francs; or 435,000 francs for the four. All but one of their pnrcbases 
were secured by private American cnstomers. The great interest at· 
tached to this sale was due not only to the fact that many of the gems 
were of very fine qnality, bnt also to their historic associations; the 1 

history of many of them could be traced back several hundred years. 
The collection of antique gems, numbering three hundred and thirty· 

one pieces, formed by the late Rev. C. W. King, of Trinity College, 
England, the greatest of all writers on engraved gems, was sent to the 
United States for sale in 1881. This collection represents the sum· 
ming up of Mr. King's vast knowledge, and none has ever been more 
thoroughly studied. Ilis numerous writings mark an epoch in tbtJ 
study of this branch of arcbreology, and only the loss of his sight led 
him to part with his treasure. The growing interest and taste in arch· 
mological matters in the United States induced him to send it here to 
be sold intact. In October, 1881, through the friendly mediation of 
Mr. Feuardent, it was purchased and presented to the Metropolitan 
Museum of Art by Mr. John Taylor Johnson, the president of the mu· 
seum, where it now remains. Near it will be plaeed the Sommen·ille 
collection. Mr. Maxville Sommerville, while spending the past thirty· 
two ye.ars of his life in Europe, Asia, and Africa, has collected cameos, 
intaglios, seals, aml other hi@torical gems, and as a result of his liberal 
expenditure of time and money be is to.day the owner of one of the 
most unique and valuable collections of engraved gems in the world. 
It numbers over one thousand five hundred specimens, including 
Egyptian, Persian, Babylonian, Etruscan, Greek, Roman, Aztec, and 
Mexican glyptic, or jewel.carving art. All of these are represented by 
specimens of singular excellence, affording us a panoramic view of the 
achievements of civilized man in this direction. This remarkable col· 
lection, now at his home in Philatlelphia, has been loaned to the Me· 
tropolitan Museum of Art, New York, where it will soon be placed on 
exhibition, and the public will be afforded e,·er,v facility to study the 
beautiful achievements of the glyptic art. 
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Of greater antiquity Jrnd archreological value, because representing 
a period before gems were cut in the form of intaglios, is the collection 
of the Rev. W. Hayes Wal'd, cousisting of 300 Babylonian, Persian, 
and other cylinders. Two hundred of these be himself collected in 
Babylon and its vicinity, and sold to the ~luseum at a nominal figure. 
Since that time he has collected 100 more cylinders. Many of them 
date from 2500 B. C. to 300 B. C., and are cut in lapis lazuli, agate, 
carnelian, hematite, chalcedony, jasper, sard, etc. 

The death bf Dr. Isaac Lea, of Philadelphia, in his ninety-fifth year, 
depri\"ed the world of a great investigator iu the field of precious stones. 
During the last twenty years of his exceptionally long and useful life, 
he de\"oted almost bis entire time to studying the microscopic inclusions 
in gems and minerals, and the cabinet he left contains thousands of 
specimens of rubies, sapphires, chrysoberyls, tourmalines, garnets, 
quartz, etc., all of which be bad subjected to the most rigid microscopic 
scrutiny, noting every interesting fact on the accompanying label. 
Only a small part of bis work on this highly interesting suluect bas 
been published by the Philadelphia Academy of Sciences in two papers 
(in 1869 and 1876), but Dr. Lea made ample provision in bis will for the 
publication of the remainder. His extensive collections of minerals 
and shells were bequeathed to the National Museum and the gem col­
lection to bis daughter. Two months before bis death the writer spent 
two boors with him examining a series of quartz inclusions, over which 
be worked with all the enthusiasm and brightness of youth. 

One of the many benefits traceable to the New Orlf~ans Exposition 
was the appropriation given to the National Museum for their exhibit. 
This was wisely expended by Prof. F. W. Clarke in the purchase of a 
complete aerie!' of precious stones, many of which, although not expen­
sive, are still the finest in the United States, from an educational stand· 
point. Since the exposition~ many fine specimens have been added by 
purchase and donation, especially the diamonds aml pearls presented 
by the Iman of Muscat to President Buchanan, consisting of 138 dia­
monds and 150 pearls, all of good quality. The collection numbers about 
1,000 specimens, and embraces almost every known \"ariety of precious 
stone, many of them ·very fine examples. 
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