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PRECIOUS STOTSfES.
By Geouge Frederick Kunz.

Introduction.—Since the last report on this subject was prepared,

definite and systematic mining has been carried on at seven places in

the United States, viz: Kear Los Oerrillos and in G-rant county, New
Mexico, for turquoise with much success and profit; extensively for

sapphire in connection with gold on the Missouri river, near Helena,

Montana, with what commercial success is not known ; for opal, with

fair success, at Gem City, Washington State; for tourmaline at Mount
Apatite and Mount Mica, both in Auburn, Maine, and for emeralds and

lithia emerald in Alexander county, ]S"orth Carolina, during 1891, but

with little success.

Production.—The following table gives the output of the various

gems and precious stones during 1891

:

Product of rough gems hefore cutting, for the year 1891.

Gems.

Turquois
Opal
Sapphire
Tourmaline
Garnet
Peridot
Emerald and litliia emerald
Aquamarine
Quartz
Smoky quartz
Gold quartz

Value.

$150,000
5,000

, 10, 000

3,000
3,000
1,000
1,000
1,000

10, 000
5,000
6,000

Gems.

Agatized and Jasperized wood
Pyrite
Chlorastrolite
Thomsonite
Fossil coral
Catlinite (pipestone)
Ornaments
Topaz
Miscellaneous

Total

Value.

$2, 000
1,500

500
200

1,000
5,000

15, 000
100

15, 000

235, 300

Estimated production ofprecious stones in the United States from 18S4 to 1891.

Species.
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Estimated pi-oduciion of precious stones in the United States from 1884 to 1891—Cont'd

Species.
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stream at a deptli ofsome few feet below water level. Bad weather inter-

rupted the work at that time, but subsequently they resumed the search,

and several more diamonds were found by other members of the party.

ISTothing more was done in 1887, but in panning three miles farther up
the stream Mr. Kewell found another diamond, much distorted and

oflf color, m the summer of 1888 actual sluicing for gold was begun,

and in three weeks' time in the gravel at the washout four diamonds

were found. One came from the surface of the gravel bed and one

from a pit some 30 rods distant, at a depth of 5 or 6 feet below water

level. The most perfect stone was obtained by a workman, who se-

creted it. JO. 1889 prospecting was resumed on the west branch of Plum
creek, and here Mr. Nichols found another diamond in gravel taken

from the sluice. Two or three small ones were also found in the tailings.

Gold occurs all along the main branches of Plum creek, as well as

along the smaller runs of their extreme headwaters from 2 to 5 miles

from their junction. From Mr. Nichols the writer received a series

of si)ecimens both of the gold-bearing sands in which the diamonds
sent to him for examination were reported to have been found, and
three of the diamonds weighing, respectively, H- of a carat (160.5

milligrammes), ^^ of a carat (46 milligrammes), and -^ of a carat (19.25

milligrammes). Only the largest of these would cut into a stone of any
value. It is a hexoctahedral crystal with rounded faces, white, with a

slight tinge of grayish green, and could be cut into a perfect brilliant

of about 3^ of a carat. On one side is an L-shaped depression with

rounded faces in which there are minute grains of sand. The next in

size is a slightly yellowish elongated hexoctahedron. The surface is

less smooth than that of the larger one and is entirely covered with

small crystalline markings. The smallest one is an elliptical hexoc-

tahedral twin, with a dull surface. In color it resembles the second.

The sand sent by Mr. Nichols, when examined by the microscope, was
found to contain the following minerals besides the quartz grains:

magnetic iron, titanic iron, almandite garnet in grains and in minute
perfect dodecahedrons, small transparent brilliant crystals, none more
than one-third the size of a pin's head, of what appeared to be spessar-

tite or essonite garnet, numerous grains and rolled crystals of monazite

and one small grain reported to the platinum, but this was lost before

the writer could examine it. The whole material is thus seen to resem-

ble in many particulars the gold-bearing sands of Burke county. North
Carolina, and Hall county, Georgia. This matter is interesting as a

new locality for diamonds, but it is very doubtful if these sands wiU be

more prolific or the discovery have any greater commercial value than
the gold sands of the southern Alleghenies up to the present time.

Diamonds in meteorites.—A remarkable account has been published

by Prof. George A. Koenig, of the University of Pennsylvania, regard-

ing the discovery of what appears to be diamond, or at least the dia

mond form of carbon, in a meteorite from Canon Diablo, Arizona, sent
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to him for examination by Prof. A. E. Foote, of Philadelpliia, who ob-

tained it at the locality in 1891. The following is a summary of this

account : («)

The piece examined weighed about 16 pounds; it was one of anum-
ber, some of which were very large. On attempting to cut it, remark-

able hardness was at once observed, and the edge of the half-inch

chisel was repeatedly broken. Presently an intensely hard spot was
reached where a black powder was produced instead of chips. This

powder carefully collected amounted to about four-tenths of a grain.

The spot was found to be a round cavity, about half an inch across,

through which the cutting machine had passed, leaving the halves on

both sides lined with a black mammillary coating, resembling black

diamond. On attempting to polish the sections of the meteorite on an
emery wheel, the latter was cut to pieces where it met with this cav-

ity, and corundum was easily cut into grooves by the black coating.

The powder dissolves in nitric acid, yielding a red solution resembling

iron carbide and leaving a black residue. The latter with sodium hy-

drate yields an intense amber yellow or gold-colored liquid, from which
acids give no further precipitate. The residue, fused with hydrosodium
sulphate, left a substance in which the microscope revealed minute par-

ticles, some black and others partially transparent, and one Avhite

spherical grain. These had no effect on polarized light. Unfortu-

nately, however, they were lost by an accident before further examina-

tion could be made.

During 1891 work was carried on for a number of months at Isons

Mills, Elliott connty, Kentucky, at the periodotite dikes previously

examined by Dr. Diller and the writer by direction of the U. S. Geolog-

ical Survey. It was supposed at that timethat as these dikes contained

carbonaceous shale under conditions similar to those at the south

African fields diamonds might also be found there. Although it was
suggested previously {b) that the paucity of the carbon in the Kentucky
shale precluded the possibility of its containing diamonds, yet a num-
ber of gentlemen have carried on operations there during 1890 and 1891

with the hope that diamonds may at some time be obtained. These

effc»rts have not yet met with success.

Sapphire.—The sapphire locality in Montana is being developed.

The mineral is found to be somewhat abundant in the gravel bars of

the Missouri river for a distance of some 6 miles. The principal ijoints

are those known as Euby bar, French bar, Spokane bar, and Eldo-

rado bar. Of these, the central point is the Spokane bar, at Stubbs

ferry on the Missouri, some 12 miles east from the city of Helena.

Although these bars had been partially sluiced for gold, no systematic

attempt had been made to work them for gems until 1891. Some of

the sapphires had occasionally been sent to large cities, but they never

aAm. Jour. Sci., 3d ser., vol. xlii, 1891, p. 413.

J> Science, October 29, 1886, and September 16, 1887.
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until recently received inncli recognition, owing to the higli price of

cutting sapphire gems and the small demand existing for stones other

than of deep color, such as true ruby red or sapphire blue. In 1889 an

area of about 4,000 acres (6^ square miles) was purchased, or the op-

tion obtained u})on it, by a company capitalized at £450,000, which

contemplates working Eldorado bar and the other bars for a distance

of about 6 miles.

The company has had the property examined by mining engineers,

whose estimate is that Eldorado bar will yield some 2,000 ounces of

sapphires to the acre. Only a part of these, hoAvever, may be of such

quality as to warrant cutting for gems. The stones found exhibit a

great variety of colors, chiefly the lighter shades of red, yellow, blue,

and green. The latter tint is found quite pronounced, being rather a

blue green than an emerald green. Nearly all them, when finely cut,

have an apparent metallic luster, strikingly peculiar to the stones from

this locality. IsTo true red rubies, nor true blue sapphires, the colors

demanded by the public, have been found, the other shades having

thus far been only sought by the collectors. It is claimed that there

is an abundance of gold, and time only can tell whether the enterprise

can be a success.
,

Several minor companies have been formed or are contemplated.

One, known as the Spokane SaiDphire Company, embraces that part of

the river, near Stubbs ferry, and on what is known as Spokane bar, and
one is said to have been formed to protect the interest of the Montana
Sapphire and Euby Company. At all these bars the sapphires are

principally found in a layer of auriferous glacial gravel a few inches in

thickness, which reposes directly on a slaty bed rock. While work was
going on at Ruby bar, a mastodon tusk, 3 feet in length, was found in

the sapphire layer.

Among some of the associated minerals observed were white topaz in

brilliant crystals not over one-fourth of an inch in length, similar to

those from Thomas mountain, Utah ; rounded grains of garnet, some-

times as large as a pea and rich ruby red in color, often erroneously

called rubies; cyanite in broken translucent crystals, which are white

with blue patches, one-half an inch in length and one-eighth of an inch

in diameter 5 cassiterite (stfeam tin) in rolled concentric nodules, none

over one-fourth of an inch in diameter; limonite j)seudomorph after iron

pyrites, in a variety of imitative and concentric shapes, showing a radi-

ated structure when broken; chalcedony in small irregular and imita-

tive pieces, often an inch in length ; and white calcite in small rolled

masses.

In regard to the original source of the sapphire itself it is worthy of

note that during the winter of 1889 and 1890 an erui)tive dike was
found mitting the slaty rock at Euby bar, on which rests the glacial

gold grave] . In this eruptive rock were found crystals of sapphire,

pyrope garnet, and sanidine feldspar. There seems little doubt that

all the sapphire along the bars of the Missouri river has come from the
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breaking down of a rock similar to tliis. It is evident that some out-

croppings liave been eroded by glacial action north of all the bars, but

from what precise locality is not yet known. It can not have come from

the dike at Euby bar, as this locality is 6 miles south of Eldorado bar,

where a quantity of sapphires were found, but rather from some others

now worn away or covered over farther to the north. Mining in this

district will x)robably bring to light other dikes, as did the drifting of

a level at Euby bar some hundreds of feet from the outcrop of the orig-

inal 4-foot dike. The rock is shown by Mr. H. Miers to be avesicular mica-

augite-andesite, containing an abundance of brown mica and porphyritic

crystals of augite.(tt) The ground mass consists chiefly offeldspar micro-

lites with a considerable amount of glassy interstitial matter and much
magnetite. Many of the cavities are occupied by a brown glass which

appears yellow in thin sections and displays a spherulitic structure

originating in the sides of the cavities.

It is of course difficult to say whether or not the sapphires have been

caught up by the augite-andesite from schists or other rocks cut through

in coming up, as may have been the case in the occurrences in the Eifel

Laacher See, at Unkel, and in Auvergne at Bspailly, France.

Owing to the prominence given to the Montana sapphires by the

press some thousands of these stones have been sent east and to other

centers by the people residing in the vicinity of the district where they

are found, for cutting. The result has been that many of them have

been cut in the belief that they have a value as gems far beyond their

true commercial one. With them many garnets also have been sent

frequently exceptionally fine in color.

Emerald.—The mining for emerald and lithia emerald has been car-

ried on for ten years by the Emerald and Hiddenite Mining Company,

organized in 1881, with a nominal capital of $100,000. Work was car-

ried on for some time during the summer of 1891, and about 1,500 carats

of lithia emerald (hiddenite) and a few small emeralds were obtained,

although all were of little value.

Turquois.—During 1890 and 1891 turquois of fine quality and of gem
value has been found in the United States. The main locahty is the

one near Los Cerrillos, New Mexico; the others known are in Grant

county, New Mexico.

During the early part of 1890, what is known as the Castilian tur-

quois mine was leased an.d a number of men put to work by Mr. J.

A. Allen, of Chicago, Illinois. This mine is 7 miles from Los Cerrillos,

New Mexico, on the road from that place to Santa ¥6, and about 1^

miles from Bonanza, with another one adjacent to it. At both these

places an immense amount of working was done- centuries ago by the

Indians, as the hundreds of stone hammers observed by the writer in-

dicate. This property has been opened during the past year, a shaft

has been sunk 75 feet, and a lode opened for about 40 feet. The vein or

a Mineralogical Magazine, vol. 9, No. 44, 1891, p. 396.
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lode is nearly due east aud west. Althoiigli the rock is the same, the

color of the turqnois is superior to that found at the old mine, and a

number of other mines have been opened in this vicinity. Thousands
of stones were obtained during the two years' operations. Many of

them are of fine blue color, quite equal to the best Persian, and ma-

terial has been obtained choice enough to insure a sale amounting to

fully $200,000. A single stone has been sold for about |4,000. The
discoveries have i^roved especially valuable at a time when the Persian

mines have almost ceased to yield.

Two new localities for turquois hav^e been discovered in the Burro

mountains, near the old Paschal smelting works, about 15 miles south-

west of Silver City, in Grant county, ISTew Mexico. This discovery re-

sulted in the forming of an eastern company, which is finding fine

material.

This company, organized in October, 1891, under the name of the

Azure Mining Company, under the laws of the State of IsTew York and

incorporated, has a number of turquois mines in New Mexico, but up

to the present has paid especial attention to but one mine, the Azure.

This has been steadily worked and several thousands of dollars' worth

of turquois have been sold. The colors range from a deep sky-blue to

a blue with a faint tint of green, the fine material being limited in

quantity. The stones produced at this mine always have a tint of

green, due either to a partial change in the mineral or to a local varia-

tion. They are not by any means an ideal turquois blue, but they fur-

nish good merchantable material, and if they continue to keep their

color it is believed that they will eventually drive out of the market the.

Egyptian and the poorer quality of American stones. Up to the present

time the output of good turquois has not much more than paid for the

expenses of the enterprise. After selling the turquois for seven

months the owners claim that thus far they do not know of a single

stone that has changed color.

The turquois traverses the rocks in seams and streaks, one mass ot

which measured 8 inches in diameter and was one-eightli to one-fourth

of an inch in thickness. A heap of debris 50 feet in height aud quan-

tities of small fragments of weathered turquois show that this locality,

like the other New Mexican ones, was extensively worked by the abo-

rigines.

About 12 miles from this deposit is an Indian graveyard. In every

grave that has been opened a few polished or irregular-shaped turquois

beads have been found.

As to the use of turquois by the aborigines, the writer observed some
interesting facts in New Mexico recently while witnessing the annual

^'festa," which is held on August 4 in honor of the patron saint of the

Indians of the pueblo of Santo Domingo, a point lying about three

miles west by south from Wallace Station, on the Atchison, Topeka and

Santa Fe railroad. This " festa " is attended by many Indians of the

6442 MiN 35
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iieigliborhoodj including the San Felipe, Navajo, Isleta, Acoma, and

Jicorilla Aijaclie tribes, and a curious custom is maintained. A carved

wooden image of the saint, about four feet high, which is said to date

from the time of the reconquest iu 1692, is carried in procession through

the principal streets to a small tent made of the finest Navajo blankets.

Here it is placed on an improvised altar and various oflferings are pre-

sented to it. Among these are strings of turquois beads, both round

and flat, of the choicest color, which are suspended from the ears of

the figure and from a string which encircles its neck, while on its

breast is hung one of the curious turquois-encrusted marine clam-

shells, similar to one which Lieut. F. H. Gushing found in the excava-

tions near Tempe, Arizona. (a) With the excei)tion of a black band of

obsidian running across the center, the entire exterior of the shell is

covered with a sort of miniature pavement of little squares of tur-

quois cemented to it with a black shellac-like substance obtained from

the ^' grease-wood" plant common in New Mexico and Arizona.

Tourmaline.—The Mount Apatite Mining Company, organized in

1891, kept a small force of men at work at Mount Apatite, Auburn,

Maine, during that summer and obtained a large quantity of material

in the form of mineral specimens, but few gems of any value. The
operations carried on by private parties yielded during 1890 about

$1,000.

In September, 1881, the Mount Mica Tin and Mica Company was
organized under the laws of the State of Maine, proposing to explore

and mine the deposits in Oxford county, which were believed to be

rich in tin, mica, tourmaline, and the minerals of the lithia group.

Their principal property was the Bowker farm, situated on the famous

Mount Mica, in the town of Paris, Oxford county, Maine, about 4 miles

distant from South Paris station, on the Grand Trunk railroad. The
company was organized with a nominal capital, the stock being entirely

held by the directors and officers. Work has been carried on from

time to time at this locality, generally when the farm hands in the

vicinity were not otherwise employed. This is true as well of the mine
at Hebron, Maine, also secured by the company. Single gems have
been obtained valued at over $500 each, and in all at least $15,000

worth have been found since 1881. A number of these have been sold

and others retained by the directors, in whose collections they have
been placed. The bulk of the crystals—the famous Hamlin collec-

tion of tourmalines—has been sold by Dr. A. C. Hamlin and presented

by Mr. James A. Garland to the mineralogical cabinet of Harvard
University. This collection will be more fully described and figured

in colors in a publication which Dr. Hamlin is now preparing. It

contains the finest crystals of tourmaline on the matrix found at Mount
Apatite, and the finest collection of minerals found associated with

tourmalines at this locality, collected by Mr. Thomas F. Lamb, of Port-

a Gems and precious stones of Nortli America, p. 61.
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land ; also, a series of nearly one hundred crystals from the same place,

collected by the late Prof. N. H. Perry, and a number of other crys-

tals from other Maine collections. Harvard University, therefore,

now possesses the finest known series of colored tourmalines in the

world.

A new locality for pink tourmaline is given by Mr. Orcutt in a report

on the minerals of the Colorado desert.(«) It is found in the mountains

of Lower California, south of the' Alamo mines (though whether within

the actual limits of the desert or not, he does not specify), in an iden-

tical association with that from Eumford, Maine, and from Rozena, Mo-
ravia, viz, rose-colored tourmalines in lepidolite.

Quartz.—An interesting discovery has been made at Placerville,

Eldorado county, California, by Mr. James Blackiston, in a quartz

ledge running north and south and dipping eastward from 45 to 50

degrees. The rock of the ledge, which is partly decomposed and partly

compact, is traversed for perhaps 100 feet by a vein of crystallized

quartz varying in width from 8 inches to over a foot. This vein is also

decomposed, and is filled in with a reddish earth or sand and can be dug
into with a stick or board. It was full of quartz crystals of all sizes,

from that of a man's finger up to large dimensions, some of the crystajs

weighing as much as 80 or 90 pounds.

Several of these, over 50 pounds in weight, were pellucid and free

from flaws ; while others have peculiar interest from remarkable inclu-

sions of chlorite, 3 to 5 millimeters in thickness, at several depths in

the crystal, thus marking .successive stages of crystal growth and
making very striking " phantoms," generally of green chlorite on
white quartz layers. Of still greater interest, however, are other

quartz crystals, 2 to 4 inches in length and half as much in diameter,

containing at or near their centers inclusions resembling grouj)s or clus-

ters of dolomite or siderite crystals cream-white to brown in color, and
consisting of many curved rhombohedra from 2 to 4 millimeters in di-

ameter.

Quartz crystals containing inclusions of goethite crystals, have been
found in the Tarry All range, 40 miles west of Colorado Springs, and
cut into beautiful ornaments resembling quartz penetrated by crystals

of black rutile.

Smoky quartz.—^Fine crystals of smoky quartz, one of them 3^ inches

in length and If inches in diameter, have been found in Three-Mile

gulch, 3 miles southeast of Helena, Montana.
Hydrolites.—Thin shells of chalcedony filled with Avater and <.'ontain-

ing a moving bubble, measuring from | to 1^ inches in diameter, are

frequently found on the Oregon coast near Yaquina bay and Astoria.

In a report on the minerals of the Colorado desert, Mr. C. R. Orcutt

mentions " water-agate" (hydrolite) from Canyon Springs, and beautiful

agates and chalcedonies in the drift of the desert and scattered over

the mesa-like formations that border the dex)ressed plains.

a C. R. Orcutt, Tentli Annual Report of the State Mineralogist of California, 1890.
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Agate.—Agate in bowlders from a few inches to a foot across, of

rich red, brown, and mottled tints, is found in the vicinity of Austin

Bluffs, near Colorado Springs and Colorado City, Colorado.

Agatized icoocl.—In the eiglith annual rej)ort of the U. S. Geological

Survey for 1886-87, Prof. Lester F. Ward, has contributed the most ex-

haustive treatise on the geological distribution of fossil plants through-

out the world, including silicified and agatized wood, that bas ajjpeared

up to the present time. He says

:

" These remarkable petrifactions are believed to occur in the Shina-

rump group of Powell, and their mode of occurrence is described by

him in his ^ Geology of the Uintali moiintains,' 1876, p. 69. These great

trees of stone are believed by the Indians to be the shafts of their

thunder-god, Shinauav, and from this Major Powell named the group,

w^hich he regards as of Cretaceous age."

On visiting Chalcedony Park, the nearest of the three so-called for-

ests in this formation on the Atlantic and Pacific railroad, the writer

found it to be about a mile square and inclosed by table lands from 50

to 100 feet in height. Nearly all the agatized wood is found on the flat

plain below these table lands, and rests on layers of sandstone. The

lower la^'er is chocolate-red, another white, another black, and another

a compact sandstone, gray, and on these rests a layer of white sand-

stone in which all the wood at this locality originally belonged. By the

washing and weathering away of this formation, the tree trunks have

rolled down to the level plain below, and none of them were ever in

place there. In the upper layer, where they belong, no trunks occur

in -the upright position, nor were any roots visible; and since none of

the trees retain any of the original bark, it seems very probable that

all this deposit was once the bed of an inland sea or lake.

There exist two more deposits of jasperized wood, distant respec-

tively 8 and 16 miles from Chalcedony Park; and also a number of out-

crops of this material are seen along the line of the Atlantic and Pa-

cific railroad, although the quality is not as fine as that of the three

original deposits.

Within 3 miles of Los Cerrillos, New Mexico, there is a small fossil

forest of agatized and jasperized wood, closely resembling that of the

Chalcedony Park in Arizona. Two sections from this locality, weigh-

ing about a ton each, are to be seen in the collection of the Historical

Society of New Mexico, at Santa Fe.

Dr. Alexis A. Juhen, who has made a careful microscopic study of the

jasperized wood, made the following communicafion to the New York

Microscopical Society at the January meeting, 1892 :
" In the jasperized

wood from Arizona, many of the wood cells arfl» traversed by the well-

preserved mycelium of a fungus, secreting iron oxide, of which the still

living species has already been described.—[Jour, of the N. Y. Micro-

scopical Society.] The fine threads are silicified and heavily coated

Avith yellowish to reddish brown ferric oxide, and, by their minute and
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close Drancliiug, foi-in spongy masses of cylindrical shape, often some-

what curved or spiral, and of a little less diameter than the wood cells

along which they lie. It was often noticed in a sliced thin section of

the silicified wood tliat these spongy cylinders of iron oxide adhered

mostly to the same side of the wood cells which inclosed tliem. In

other cases, the walls of several wood cells appeared to be broken
down in the vicinity of the larger ocherous cylinders, as if by erosion,

through tlie agency of the organism, producing irregular cavities, now
filled with clear quartz.

"Another mode of growth of the fungus was well shown in many
branching plants which have insinuated themselves within the tliin

lampllitt, which make up the walls of the wood cells, and so have crossed

over several cells throughand inside of their walls, but without enter-

ing the cells.

"The mode of introduction of the fungus into the wood is clearly

shown in many thin veins of agate, Avhich cross the sections and indi-

cate cracks in the trunk of the original tree. In these veins, as well as

in the erosion cavities referred to above, many fungus spores were ob-

served siDrouting into mycelium, of which some of the branches were
noticed penetrating through the walls of the neighboring wood cells.

From these, as well as from other facts observed on the plant now living,

the following conclusions were drawn

:

"1. That the tree fell and was submerged in a shallow sheet of gently

running water, such as that which oozes through the cedar swamps of

the Atlantic coast down to the sea, at the present day.

"2. The wood tissue of the tree was attacked by the water fungus
immediately after its fall, and this growth mainly progressed on the

lower side of the cells in the prostrate tree. After the decay and loosen-

ing of the bark, the floating spores of the fangus evidently made their

entrance into the tree, through the cracks in its trunk.

"3. The slowly moving current under the swamp brought by infil-

tration into the wood cells a constant supply of water, charged with

organic salts of iron, etc. The coloration of the wood has been effected,

not by chemical or mechanical agency, but entirely by organic secre-

tion and deposit of ferric oxide, etc., by this interesting species of water
fungus.

"4. The complete silicificatiou of the wood finally ensued, with a
deposit of the chalcedonic and crystalline quartz, i>roducing varieties

of jasper, banded chalcedony, ruin agate, etc.

" In the silicified wood from Barillas Springs, Texas, still more deli-

cate and complex forms of the same fungus were detected in a perfect

state of preservation."

Opal.—In August, 1890, Mr. James Allen, a jeweler, of Yonkers, New
York, detected what proved to be fire opal in a heap of rocks thrown
out in digging a well, from a depth of 22 feet, on the farm of William
Leasure, near Whelan, 20 miles southwest of Colfax, in Washington
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State, lat. 47 north, long. 117 west. This point is about midway be-

tween the Ooenr D'Alene and the Nez Perces Indian reservations, near

Moscow, Idaho, almost on the- line of Idaho and Washington. The
material was rather plentiful, as the last 4 feet of the rock contained

cavities filled with precious opal. The rock is a basalt in which most or

nearly all the feldspar and pyroxene, as well as the green mass, appears

to have been altered. Some original constituent may have changed,

but whether or not it is olivine it is difficult to determine, because of

the crystalline aggregate character of the pseudomorphic mass. The
pieces vary from the size of a half pea to that of a hen's egg, and are

found in vasicular lava; the smaller nodules are very rich in color, but

the larger ones often have little or no play of colors. The quality of

some of the specimens examined was very fiiie, and if the material is

as abundant as supposed, and is properly worked, it is likely to be one

of the most promising of our precious stones, from a financial point of

view. Mine buildings have been erected and the locality has been

named Gem City. A company was organized in June, 1891, under the

laws of Colorado, with a capital of $250,000, and the operations com-

menced in July. Up to the first of October about $280 was expended

for mining and supi)lies, and after paying for lapidary work and other

expenses, the yield was $3,500 worth of opals, which were sold at from

$30 to $55 a carat. Some of these prices were in excess of that of Hun-
garian material of equal or finer quality. This spring, owing to the

unusual weather, about three weeks' time was lost, and work was in-

terrupted by water and snow three times; still, with an expenditure of

about $1,200 up to date, the results have more than doubled in both

quantity and quality, one very superior stone having been found and

sold at an extraordinary figure—much higher than the prices quoted

above. The work is carried on by about 20 men, and is much fn the

nature of an open quarry. As it progresses into the hill the top soil

becomes deeper, but the layer of black basaltic rock next to it and over-

lying the softer opal-bearing rock remains of about the same thickness.

Considerable veins of ocher are met with and various kinds of clay;

and good opals are often found embedded in so-called " soap holes," in

a greasy, fine-grained, and very tenacious clay. Kernels of opal, aU of

good quality, are found in hollow amygdules in the rock, the cavities

being generally larger than the opal.

Hyalite.—Hyalite, transparent and in great quantity, breaking with

an apparent starch-like fracture, has been found in Lake county, Cali-

fornia, by Mr. H. H. Myer. Very fine hyalite in thick seams was ob-

served in the trap rock at the falls of the Willamette river, at Oregon

City, Oregon, and in beautiful botryoidal masses in the Weiser valley

lava fields, about 20 miles north of Weiser, Idaho; at both the latter

localities it is equal to the hyalite from Waltsch, Bohemia.

Garnet.—Large quantities of purjjle almandine gainet, in the form of

rolled fractured pieces, have been found along the Columbia river in
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Washington and Oregon. These vary in weight from one-half a carat

to one-half an ounce. Many of them are good for gem purposes or for

watch jewels, and their color is often equal to the best Indian " alman-

dine" garnet.

Malachite.—From the Copper Queen mine at Bisbee, Arizona, fiilly a

ton and a half of beautiful specimens of malachite have been obtained,

many of which were polished and sold in Colorado for mineral sx)eci-

meus.

Titanite, Sphene.—A very remarkable discovery of titanite has been

made by Mr. Ernest Schernikow at the celebrated Tilly Foster iron

mine at Brewster's, Putnam county, Xew York. Several hundred mag-
nificent crystals have been obtained, varying in size from 1 to 2 inches

in length; nearly all have highly polished faces, and some are beauti-

fully twinned. They are of fine yellow shades; many are transparent

and several are large enough to cut into gems of from 1 to 15 carats

each. These were found during the removal of the upper surface in

the new excavations at the mine.

Aboriginal lapidary worh.—A visit to Oregon City elicited the fact

that Mr. H. O. Stevens and others had found about 150,000 small

arrow points on the beaches of the Willamette river at Oregon City,

Oregon, between the years 1860 and 1890, principally in two places.

One is on the east bank of the Willamette, 300 or 400 feet north of the

bridge, where the banks are 15 to 30 feet high, and covered with a

dense growth of fir and ash trees, some of them 3 feet in diameter. The
arrow points are fonnd in a layer from IJ to 3 feet below the surface.

The other locality is what is known as Green Point, half a mile above

the bridge, where a small creek enters the Willamette river; there the

banks have receded some 250 feet since 1861, and during the freshet of

1890 over 200 feet. As a result, an island 100 feet in length has been

formed in the middle of the river. At both these places the arrow points

are gathered by boys and local collectors immediately after a freshet.

In the debris of the river are to be found large quantities of broken

fragments of obsidian, agatized wood, jasper, and other materials from

which the arrow points were made; also large diorite hammers, weigh-

ing from 2 to 10 pounds each. There is every indication that these

arrow points were not made by the modern Indians, or they would not

have existed in such quantities, nor at such depth as the large growth

of the trees would indicate. Arrow points, equally fine, are found

under similar conditions along the Columbia river. The modern Ore-

gon Indians do not know how to make even rude ones, and have never

offered arrow points for sale.



ABRASIVE MATERIALS.-
By E. W. Pakker.

BUHRSTONES.

Tlie production continued to decrease. The number of pairs of bulir-

stones made from domestic stone in 1891 was 596, with an aggregate

value of $16,587. This is a decrease in value from that of 1890 of

$7,133. The product in 1891 distributed by States was : Kew York,

esopus stone, 353 pairs, worth $8,806; Pennsylvania, cocalico stone, 94

pairs, worth $3,801, and Virginia, Brush Mountain stone, 149 pairs,

worth $'3,980. The value of the annual x)roduct since 1883 is shown in

the following table. It is probable that the figures for 1888 and pre-

vious years are in excess of the actual product, the reports having been

based on the estimates by operators of the total yield of their respec-

tive regions, and not from a compilation of individual returns.
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by this value in 1891 was about 60,000 tons. Practically all of the prod-

uct is from Michigan and Ohio, the portion obtained from California

and South Dakota, the only other producing States, being insignificant

in comparison. The annual i)roduction of grindstones since 1880 may
be seen by the following table

:

Value of grindstones ]}rod need in the United States, 1S80 to 1S91, inclusive.

Tears.
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orange. Tlie total amount of rougli stone produced in Arkansas in ^^

1891 was lj029,840 pounds and in Indiana 514,000 pounds, nearly all

of which was shipped to Pike Station, New Hampshire, for manufac-

ture. In addition to this a small amount of Labrador stone from ;

Truxton, ISew York, and chocolate stone from Lisbon, New Hami)-

shire, was produced. To complete the list must be added sandstone

from Indiana made into kitchen and shoemakers' rubstone, and Indian

Pond and Lanes ville scythestones quarried at Haverhill and Piermont,

Grafton county, New Hampshire, and Orleans county, Vermont. Be-

sides the domestic stone, the Pike company handles Water-of-Ayr stone

from Scotland,. some Turkish oilstone, and Belgian and German razor

hones.

The company reports the following domestic product marketed

:

Washita stone, 460,000 pounds ..

Arkansas stone, 15,000 pounds .

.

Labrador stone, 2,000 pounds
Hindostan stone, 300,000 pounds
Sandstone, 120,000 pounds
Chocolate stone, 15,000 pounds .

.

Sythestones, 14,000 gross

Total

Value.

$55, 000
20, 000

200
11, 500
1,800
1,500

60, ODD

150, 000

Of the above sales the following is furnished as as estimate of the

quantity exported. It should also be stated that the foregoing, as well

as the following, figures are not taken from the books, but are suffi-

ciently correct to serve all practical purposes.

The exports were about

:

Estimated exports of whetsionea in 1891,

Scythestones, 8,000 gross
Washita stone, 160, 000 pounds .

Arkansas stone, 7,500 pounds. .

.

Hindostan stone, 100,000 pounds

Total

Value.

$20, 000
18, 000
10, 000
3,500

51,500

Estimated imports of ivhetstones in 1891.

Value.

Turkey stone, 1,500 pounds
Scotch stones (all kinds), 6,000 pounds
Razor hones, 800 dozen
English scythestones, 50 gross
Norway Ragg scythestones, 10 gross .

.

German emery scythestones, 25,000

Total

$;ioo

600
1,200

iiUO

50
500

2,950
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Imports of hones and whetstones for the years 1880 to 1890,
'

Tears ended June 30—
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Emery imparled into the United Statesfrom 1SG7 to 1S91, inclusive.




