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versity of California, Los Angeles, and Dr. Robert W. Webb of the

University of California, Santa Barbara College, as part of a continu-

ing- cooperative laroject between tlie Division of Mines and the State

Universit}'.
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DeWitt Nelson, Director
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PREFACE

Widespread interest in California minerals and mineral resources

began earlj' in the liistorj' of the state, and has continued to increase to

the present time. It has received a great impetus by the organization of

many mineral societies, which have multiplied in number, and now
have large memberships in California. The increasing number of min-

erals and mineral occurrences which are still being reported reflects

this growing interest, and is shown in the swelling size of successive

catalogs of California minerals.

The first catalog was W. P. Blake's, which was published in 1866,

and listed 77 mineral species in a small pamphlet of 31 pages. It was
followed in 1884 by a list compiled by H. G. Hanks, then State Min-
eralogist, carrying 135 species. In 1914, A. S. Eakle compiled a com-
prehensive list of minerals found in California, including 352 species,

which was publi.shed as Bulletin 67 of the State Mining Bureau. A re-

vision by the same author in 192-3 increased the number of known
species to 417 (Bulletin 91"), and a re^asion by Professor Adolf Pabst,

University of California, Berkeley, issued in 1938, increased the num-
ber of known species to 446 (Bulletin 113).

In 1948, Professors Joseph Murdoch and Robert "W. "Webb published

a completely reorganized catalog (Bulletin 136) in which it was en-

deavored to provide written, or at least authoritative verbal confirma-

tion, of all mineral occurrences already listed, of all new entries

representing old occurrences not previously mentioned, and of occur-

rences discovered since 1938, \ip to and including 1945. This was not

possible in all eases, because many earlier references are apparently
nowhere documented, and represent verbal information from some un-
recorded source, personal observation, or hearsay. This is particularly

the case with entries in Eakle 's Bulletins 67 and 91; he added many
items undoubtedly from his own extensive investigations throughout
the state, and often did not indicate which ones these were. Bulletin

136 included some 70 additional species, and increased the total for the

state to 516 definite minerals, besides many sub-species or varieties.

The present bulletin increases the total to 523, even with the discredit-

ing of several earlier-noted minerals.

In the preparation of the 1948 Bulletin 136, the writers scanned

personally all the literature dealing in any way with California min-

erals, and many publications of a non-geologic natiire which were
suspected of carrying mineralogic information. In this search, nearly

160 serials were consulted, in most eases from their earliest numbers.
Besides these, many individual piiblications were studied. From these

sources, references to thousands of individual occurrences were accumu-
lated and compiled.

In Bulletin 136 the introductory portion was considerably enlarged to

include historical and geologic sketches of famous mineral localities.

These localities—^the Mother Lode, Crestmore, Searles Lake, Pala
and Mesa Grande, and others—have contributed many minerals found
for the first time in California. A list of these minerals, with the dates
of their first published descriptions, follows:

(T)
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Pirssonite, 1896
t Palacheite, 1003
Bakerite, 1903
Boothite, 1903
Tychite, 1905
Benitoite, 1907
Arcanite, 1908
Joaquinite, 1909
t Neocolemanitc, 1911
Palaite, 1912
Salmonsite, 1912
Sicklerite, 1912
Stewartite, 1912
Inyoite, 1914
Meycrhofferite, 1914
Searlesite, 1914
Wilkeite, 1914

t Crestmoreite, 1917

t Eakleite, 1917
Griffithite, 1917

t Riversideite, 1917

Plazolite, 1920
Vonsenite, 1920
t Jurupaite, 1921
Merwinite, 1921
Kcmpite, 1924
Foshagite, 1925
Kernite, 1927
Chromrutile, 1928
Probertite, 1929
Curtisite, 1930
Krausite, 1931
Sanbornite, 1931
Schairerite, 1931
Tilleyite, 1933
Burkeite, 1935
Woodhouseite, 1937
Ellestadite, 1937
Teepleite, 1938
Vpatchite, 1938

t Nuevite, 1946
Sahamalite, 1954

Partzite, 1807
Meloiiite. 1867
Mariposite, 1868
Calavcrite, 1868
Metacinnabar, 1870
Aragotite, 1873

t Trautwinite. 1873
Stibioforrite, 1873
Rosooelite, 1875
Posepnyte, 1877

t Sonomaitp. 1S77
lonite, 1878
Tincalconite, 1878
Colemanite, 1883
Hanksite, 1884
Napalitp, 1888
Sulphohalite, 1888
Knoxvillite, 1890
Rpdingtonite, 1890
Iddingsite, 1893
Lawsonite, 1895
Nnrtbnpite, 1895

In this bulletin, minerals are arrangjed in alphabetical order, so

that only the name of the mineral need be known to find it immediately.

A very complete system of cross-referencing has been employed, so that

varietal names (such as chrysotile) are referred to the main entry

(as serpentine). It is recognized that this arrangement separates min-

erals which belong to common groups, but the convenience of the

alphabetical scheme is thought to outweigh this scattering of groups.

For the benefit of those who wish a survey of related minerals, a table

of California minerals, a classification modified from the most recent

Dana classification, has been compiled, and is also presented herein.

Occurrences are listed by counties for each mineral ; and when of

particular importance or interest, are accompanied by a brief descrip-

tion of their geologic setting. For each occurrence, whenever possible,

one or more references to the literature are given, so that the user may
turn to the original description, which is ordinarily more detailed than
can be given here. A number of occurrences [marked (N. R.)] still

lack \vritten, or even adequate verbal documentation, and the writers

will be glad to have drawn to their attention any reference to or

confirmation of such eases. Occurrences verified by personal communica-
tion are marked (p.c.) ; those represented by specimens in the exhibit of

the Division of Mines at San Francisco carry the letters S.M.B., and
the specimen number, as S.M.B. (5158).

Species first discovered in California are marked by an asterisk (*),
and followed by the date of the first published description. Discredited
species are marked by a dagsrer (f).

Under each mineral, preceding the list of occurrences, is given a brief

description, to assist in its identification without the use of elaborate

equipment. This description includes the chemical composition, crystal

form and habit if distinctive, cleavage, hardness (H.), specific gravity

(G.), sometimes luster, and occasionally chemical or blowpipe tests

which may readily be made. The technical details of description,

omitted here for the sake of simplicity, may be found in any standard
textbook on mineralogy.

t Discredited species.
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The bibliography, coiitaininp: some 2,000 titles, does not attempt to

cover all notices of California minerals, but it is by far the most com-

prehensive yet assembled on California mineral occnrrences. It lists

all important publications in the field, and practically all those of

lesser importance.

Occurrences noted since January 1, 1955 are being currently accumu-

lated and filed, for future supplements of the Bulletin, and information

on new or omitted occurrences, and corrections, are solicited. Such in-

formation may be sent to either of the authors or to the Division of

Mines in San Francisco.

It would be impracticable to acknowledge the services of all who
liave cooperated in the preparation of this volume, but the writers

wish to express their thanks to the following, who have made important

contributions to the work: Professor Adolf Pabst, University of Cali-

fornia, Berkeley; Professor A. 0. Woodford, Pomona College; the

late Professor Charles Palache, Harvard University ; Dr. W. T. Schaller,

U. S. Geological Survey ; Dr. W. F. Foshag, U. S. National Museum

;

the late Mr. M. Vonsen, Petaluma, California; the member Societies

of the California Federation of Mineralogical Societies; Professor

Ccorge Tuusel!, University of California, Los Angeles; Professor

C. Douglas Woodhouse, University of California, Santa Barbara; and
many individuals who generously wrote comments and criticisms. Of
special help was Dr. Olaf P. Jenkins, Chief of the Division of Mines
of California, and his entire staff of co-workers.

Financial support for the project was received from the State

Department of Natural Resources, through the Division of Mines.

Acknowledgment should also be made of subsidies received during the

period 1936 to 1942 for the study of mineral localities in California,

from the Committee on Research, University of California, Los Angeles.

The results of these studies, although published elsewhere, have con-

tributed to the accuracy and completeness of this volume.
Joseph Murdoch
Robert W. "Webb

University of California

Los Angeles, California

University of California, Santa Barbara College

Goleta, California

June 15, 1955





INTRODUCTION
A mineral may be defined as a chemical compound formed under

natural conditions, having essentially uniform properties and composi-

tion. Most minerals are solids at ordinary temperatures, mercury and
water being exceptions, occurring normally as liquids. In the solid form,

minerals ordinarily possess a definite atomic structure, characteristic

for each species, although this structure is occasionally missing, in

which case the mineral is termed amorphous. Under favorable condi-

tions of formation, they assume definite external forms, called crystals,

but if their growth is interfered with, the resulting mass is called crys-

talline, or massive.

Jlinerals may be formed by crystallization from a melt, as in the

case of those characteristic of igneous rocks, from sohition, as in veins,

or by suhlimation from a vapor, usually at a volcanic vent.

Igneous rocks are those which have been formed by the solidification

on cooling, of magma, or molten rock material. Usually this results in

the crystallization of the rock-forming minerals, but sometimes the

cooling is so rapid as to prevent this crystallization, and the resulting

product is like a glass, and is called obsidian. At times igneous rocks

cooling on the surface of the earth have bubble-holes, formed by escap-

ing gases. These openings are called vesicles, and may be filled, or

partially filled, by deposition of later mineral matter to form geodes

or lithophysae. The texture of igneous rocks is determined largely by
the rate of cooling, and may be granitoid (coarse), for slowly cooled,

or felsitic (fine) for rapidly cooled, masses. The minerals present repre-

sent the general relative abundance of elements in the melt, and differ

quite widely in their nature. Granite (and the surface form, rhyolite)

has essentially quartz and orthoclase feldspar, with usually considerable

plagioclase, and often hornblende or augite, muscovite or biotite, and
minor amounts of apatite, magnetite, zircon, etc. Syenite (and trachyte)

are much the same, but quartz is usually absent. Diorite (and andesite)

carry plagioclase and hornblende, with occasional pyroxene or biotite,

and sometimes quartz (granodiorite). Gabhro (and basalt) are essen-

tially plagioclase and augite (or one of the other pyroxenes), or olivine.

Feridotite (not usually represented by a siarface form) may be essen-

tially a single mineral, such as olivine, pjToxene, or hornblende, and
often carries ilmenite or chromite in considerable amount.
Sedimentary rocks are usually secondary in their origin, formed

from the products of disintegration and decay of earlier rocks. Some-
times they are formed by chemical precipitation of dissolved material,

as in the case of rock salt or gypsum. More commonly they are made
by the accumulation of actual particles of rock material washed down
from the land surface and spread out on the sea (or lake) bottom. The
fine-grained sediments (shale), are largely clay and finely divided
quartz. The coarse are sand grains (sandstone), or pebbles (con-

glomerate). Limestones are formed ordinarily by the accumulation of

calcium carbonate in the shells or skeletons of marine organisms (mol-

luscs, corals, etc.). They are usually more or less re-crystallized, so that

much of the evidence of organic origin is destroyed. Limestones may be
enriched in magnesia to form dolomite.

(11)
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Metamorphic rocks are formed by the action of powerful earth

forces on any earlier-formed rock mass, so that notable changes in

character are produced. These changes involve the development of

foliation (a roughly parallel arrangement of the mineral grains),

recrystallization, or the formation of new minerals by a re-combination
of elements already present, or added due to the action of igneous intru-

sions. Many new compounds are formed in this way, especially by the

action of igneous rocks (contact metamorphism), and the great variety

of minerals at Crestmore has been largely produced in this way.
Pegmatites are igneous rocks, which, sometimes partake of the

character of veins, and are often noted for the great variety of unusual
mineral species present. They are formed by the separation from a

partly crystallized magma, of a residue which is enriched in silica and
often in rare elements. This crystallizes in vein- or dike-like form, often

with very coarse, even giant, texture. Where rare elements are present,

they may abound in cavities, or vugs, in which unusual compounds may
crystallize in well-developed forms. The gem-pegmatites of southern

California show well this type of occurrence.

Veins are formed by deposition of minerals from solutions standing
in, or traversing, fractures in any rock. They are formed at all tempera-
tures from just below that of magmas to those of the surface waters,
and constitute an important source of the less common, as well as of the
more usual minerals. If the crevices are not completely filled, the result-

ing cavities may be lined with beautifully formed crystals. Veins may be
formed by waters travelling upward from an igneous source, or by solu-

tions soaking down from the surface. They may be formed by filling of

open spaces, or by replacement of minerals already present along the
walls of cracks. A very great number of mineral species are found in

veins.

Pseudomorphs. When replacement of one mineral by another has
proceeded so gently that the form of the original mineral is preserved,

a psciidomorpJi results. The mineral pyrite is frequently replaced by
limonite, to produce rather perfect pseudomorphs, and many other

instances of this phenomenon might be mentioned.



HISTORICAL AND GEOLOGICAL SKETCHES
ABORIGINAL AND INDIAN MINERALS

A number of minerals were known and used for one purpose or

another by pre-historic races, and by the later Indians of California.

Many references to these are to be found in the following authorities:

Heizer and Treganza (1) who give an extensive bibliography, with a

quite extensive list of minerals and occurrences; Abbott, Haldeman,
Wells, Schumacher, "Woodward, Yates, Kunz (24), "Walker, and others

have also supplied information on this subject.

The earliest known mineral was apparently turquoise, which Avas

mined by aboriginal tribes in the northeast corner of San Bernardino

County in pre-historic times. The old workings here were rediscovered

in 1897 by T. C. Bassett, who found in them a couple of stone hammers,
and called his claim the Stone Hammer mine. This find aroused so much
interest that the San Francisco Call, in 1898 sent out an expedition con-

ducted by Dr. Gustav Eisen of the California Academy of Sciences to

explore the mines. His account was published in an extensive article in

the Call of March 18, 1898, and led to considerable investigation of the

area. The following extracts from Kunz, (24) pp. 107-109, give a good

description of the find and of the general character of the area, which is

in the Turquoise Mountains, T. 16 N., R. 10 and 11 E., S. B.

:

"Sir. T. C. Bassett had observed in this neighborhood a small hillock where the

float rock was seamed and stained with blue. On digging down a few feet, he found a

vein of turquoise—a white talcose material inclosing nodules and small masses of the
mineral, which at a depth of 20 feet showed fine gem color. Two aboriginal stone
hammers were met with, as usual at all the turquoise localities in the southwest, and
from this circumstance the location was named the Stone Hammer mine.
"The State Slining Bureau reported at about the same time that turquoise had

been found in tlie desert region between Death Valley and Goff's Mining District,

nearer the former, and that good samples were in the museum of the Bureau. * * *

"The turquoise district, as described by Mr. Eisen and others of the party, occu-
pies an area of 30 or 40 miles in extent, but the best mines are in a smaller section,
about 1.0 miles long by 3 or 4 in width. The region is conspicuously volcanic in
aspect, being largely covered with outflows of trap or basaltic rock reaching outward
from a central group of extinct craters. These flows extend for many miles in all

directions, and appear as long, low ridges, separated by valleys and canons of the
wildest character. Among these basaltic rocks and in the valleys are found smaller
areas of low, rounded hills of decomposed sandstones and porphyries, traversed at
times by ledges of harder crystalline rocks, quartzites, and schists. In the canons and
on the sides of these hills are the old turquoise mines, appearing as saucer-like pits,

from 15 to 30 feet across and of half that depth, but generally much filled uj) with
debris. They are scattered about everywhere. Around them the ground consists of
disintegrated quartz rock, like sand or gravel, full of fragments and little nodules of
turquoise. Whenever the quartzite ledges outcrop distinctly they show the blue veins
of turquoise, sometimes in narrow seams, sometimes in nodules or in pockets. The
mode iif iK-curri'iice appears clii.sely to resemlile that at Turquoise Mountain, Ari-
zona. * • • Stone tools are abundant in the old workings, and the indications are
plain that this locality was exploited on a great scale and probably for a long period,
and must have been an important source of the turquoise used among the ancient
Mexicans. From an archaeological point of view this locality possesses remarkable
interest. The canon walls are full of caverns, now filled up to a depth of several feet

with apparently wind-blown sand and dust, but whose blackened roofs and rudely
sculptured walls indicate that they wore occupied for a long time by the people who
worked the mines. In the blown sand were found stone implements and pottery frag-

ments of lude tyi)e. incised but not painted. The openings to these caves are partially

closed liy roughly built walls composed of trap blocks piled upon one another with
no attempt at fitting and no cement, but evidently made as a mere rude protection
against weather and wild beasts. The tools, found partly in the caves and largely in

(13)
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the west or south, a strange tribe searching for precious stones among the rocks, who
made friends with the Mojaves, learned al)out these mines, and worl<ed them and got

great quantities of stones. These people were unlilie any other Indians, with lighter

complexions and hair, very peaceable and industrious, and possessed of many curious

arts. They made these rock carvings and taught the Mojaves the same things. This

alarmed and excited the Piutes, who distrusted such strange novelties, and thought

them some form of insanity or 'bad medicine,' and resolved on a war of extermina-

tion. After a long desperate conflict, most of the strangers and Mojaves were slain,

since which time, perhaps a thousand years ago, the mines have been abandoned."

Other minerals were known to the Piute and other Indian tribes of

more recent times. Cinnabar, hematite, and manganese oxides were used

as color pigments, and talc in some cases as white. Talc in the form of

steatite was formed into cooking vessels, beads or other ornaments,

arrow straighteners, pipes, or finger rings. Fluorite was occasionally

made into beads. Quartz crystals were collected, perhaps for their ap-

pearance, or as part of the medicine man's equipment. Mica plates

served occasionally as ornaments. Magnesite was made into tokens with

value for exchange.

Of these, talc, or steatite, was most commonly known. Practically all

the old Indian sites have yielded steatite receptacles. It was mined in a

number of localities, of which the most important was on Santa Cata-
lina Island. Steatite bowls or vessels partly carved out of the bed rock,

and attached by a stem, which was later to be broken off and smoothed
away, have been described as still remaining in the quarries at this

place. Other localities for steatite are listed by Heizer and Treganza,

(1) p. 307, as follows: Klamath River, two localities; 1 mile east of

Tuolumne ; 4 miles east of Lindsay, Tulare County ; near mouth of Car-
rizo Gorge, San Diego County ; west side of Williams Valley, Mendocino
County; Santa Ynez Mountains; Santiago Canyon near Mount Pinos,

Ventura County; Table Mountain, Madera County; Fish Creek Moun-
tain, Fresno County; northeast of Cloverdale, Sonoma County; near
Burnt Ranch, north fork of Trinity River, Trinity County.

Cinnabar was mined in at least two places in the state. One, the most
important, was the famous New Almaden mine, near San Jose, and the
other, Last Chance Peak, north of Death Valley. The New Almaden lo-

cality was known in very early times, and Indians came to it from as

far away as Oregon and Washington. An interesting account of the
locality is given bj' Downer, (1) p. 221.

"We are still three hundred and thirty-three feet below the summit, where in

18-15 a shaft was sunk, and mining first commenced. This point had been the
resort of the aborigines not only of this State, but from as far as the Columbia
River, to attain the paint (vermillion) found in the cinnabar, and which they
used in the decoration of their persons. How long this had been known to them
cannot be ascertained ; probably a long time, as they had worked into the moun-
tain some fifty or sixty feet, with what implements can only be conjectured. A
quantity of round stones, evidently from the brook, was found in a passage, with
a number of skeletons ; the destruction of life having been caused, undoubtedly,
by the sudden caving of the earth burying the unskilled savages in the midst of
their labors."

Quartz crystals appear in large numbers in Indian sites, and were
perhaps collected for their magical properties. One arrowhead, chipped
out of a clear quartz crystal, is in the museum of the State Mining
Bureau (S.M.B. 11562), but in general, the crystals were untouched,
or occasionally pasted on one end with asphaltum, apparently so that
they could be slung by a cord.
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Mica plates, several inches across, and perforated, have been foimd,

apparently used as ornaments.

Fluorite beads, from an unknown source, were found in some of the

sites near Santa Barbara, San Luis Obispo, and along the north shore

of Buena Vista Lake.
Magnesite from near Sulphur Bank, in Lake County, was shaped into

cylindrical forms, and baked, to produce reddish, creamy, or black color-

ation, then polished, perforated, and used as money.

THE DISCOVERY OF GOLD IN CALIFORNIA

The history of gold in California far antedates James Marshall's

famous discovery in 1848, although the early accounts are often vague
or uncertain. In Hakluyt's Voyages, Drake in 1579 is said to mention
the probability of gold here: "There is no part of the earth here to be

taken up wherein there is not some special likelihood of gold or silver."

Since he did not go inland, it is a trifle difficult to see how he could have
had more than wishful thinking as a basis for his comment. This may
well have been the source of the statement in 1816 by Jameson (1) p. 13

:

"On the coa.st of California there is a plain of 14 leagues in extent,

covered with an alluvial deposite, in which lumps of gold are dispersed."

After Drake, there were many Spanish expeditious based on Mexico,

but the journals of these make little or no mention of gold. A most
entertaining story is told by Captain George Shelvocke, (1) p. 401, a

British privateer, in his account of "A Voyage around the World by
way of the Great South Sea, perform 'd in the years 1719, '20, '21, '22

in the Speedwell of London" published in 1726. This does not concern

our own state, but lower California, just north of Cape San Lucas. It

is, however, of sufficient interest to quote briefly:

"The soil about Puerto Seguro (and very likely in most of the vallies) is a rich black

mould, which, as you turn it fresh up to the sun, appears as if intermingled with
golddust, some of which we endeavor'd to wash and purify from the dirt ; but tho we
were a little prejudiced against the thoughts that it could be possible that this metal

should be so promiscuously and universally mingled with the common eartli, yet we
cndeavour'd to cleanse and wash the earth fnmi some of it, and the more we did, the

more it appeared like gold, but in order to be farther satisfied, I brought away some
of it, which we lost in our confusions in China."

Presumably his
'

' gold
'

' flakes were flakes of mica ; but such an account
might easily have formed the foundation for later, supposedly authentic

tales.

The next account is more trustworthy, reporting placers worked in

the "Carga Muehacha" district near Yuma, in 1775, Hanks (12) p.

217, and at St. Isidore [San Isidro] near San Diego in 1825, Wyld (2)

p. 37, or in 1828, W. W. Jenkins (1) p. 70. Gold was reported from
California in 1818 by Teschemacher (3) p. 287. Wyld (2) p. 37 also

records a "small thread of gold worked in the Saint Barbara district in

1840." The San Francisco Alia Californian about 1868 (?) carried a
letter from Abel Stearns relating the discovery of gold at San Fran-
cisquito in 1842, by Francisco Lopez, some of which gold he sent to the

United States Mint in 1843. Duflot de Mofras (1) p. 186, an emissary

of the French government, notes the discovery of a " * * * gold vein at

San Francisquito, 6 leagues beyond San Fernando, in 1842, with pieces

up to 2 or 3 ounces in weight.
'

' These two are apparently the same, and
presumably refer to Plaeerita Canyon. Rickard (3) pp. 14, 15, quotes
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the report of Manuel Castcnares to the King of Spain in 1844 on the

same locality: "Gold placers discovered in the course of the last year
have attracted the greatest attention, for they extend nearly 30 leagues."

These were near San Fernando Mission [Placerita Canyon again]

discovered by Francisco Lopez, March 9, 1842, and worked by him in

company with Charles Barec.

Rather surjjrisingly these reports either did not reach the east coast

of America, or made very little impression on the public there, as it was
not until after Marshall's discovery at Coloma in 1848, that the gold-

rush excitement broke.

The accounts of the discovery of gold at Coloma by James Marshall,
are, as is usually the case, conflicting in detail, even those purporting to

be eye-witness reports. They are all in general agreement that the dis-

covery was made by Marshall in the mill-race at Coloma in January or
February 1848. W. W. Jenkins (1) p. 72 gives the date as January 19
without quoting any specific authority. J. Ross Browne and James W.
Taylor (1) p. 14, state that on January 19, 1848, Marshall found some
gold in the mill-race at Coloma. The first printed notice occurred on
March 15, in the newspaper printed in San Francisco. Hittel (4) p. 529
quotes the diary of Henry W. Bigler, one of Marshall's fellow workers,
which gives the date as January 24. He prints a facsimile reproduction
of Bigler 's diary. Marshall took the gold to Sutter's 4 days after the
discovery, and they tested it.

George M. Evans (1) p. 385 notes the recovery of specks of gold
from the bank of the San Joaquin river near Stockton, in September
1846, and reports the news of abundant gold near San Diego and the
river Gila in August, 1847. He then goes on to make the following
statement

:

'On the 9th of February 1848, I with Henderson Cox, Beardsley Beers, two
Shepards, and a number more were in the lower end of the mill-race [at Coloma]
when Marshall, the overseer, and his little girl came in, and the child picked up a
I^retty stone as she called it, and showed it to her father, who pronounced it gold.
He was so excited about it that he saddled his horse and that day rode to Sutter's
Fort to tell Captain Sutter—but he did not believe it worth notice, and for a while
the idea died away."

Evans also mentions a very early reference to gold supposedly made
by one Lyola Cavello (or Cabello), a priest at "San Jose Mission on
the bay of San Francisco," in Recordado en Historia el California Alta
printed in Spain in 1690. This mentions small quantities of gold in
"plaeeros" of streams to the north. There are various reasons for
doubting the validity of this quotation. There were no missions in Cali-
fornia as early at 1690 ; the title of the publication is not as it should be
in Spanish; "Lyola" is not a given name, and should probably be
"Loyola" in any case; and California was not known as Alta California
until much later. There is probably some basis of truth behind this quo-
tation, but in its present form it is quite valueless. It has been mentioned
here as a matter of interest and to illustrate the general vagueness and
unreliability of early reports.

In those days of slow travel, the news of Marshall's discovery was a
long time reaching the east, and it was not until late in 1848 and earlym 1849, that letters began coming in. One of the earliest records was
a letter written by T. L. Hasse, September 26, 1848, from New York
to a correspondent in Germany announcing the discovery, Berg-u.
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Hutt. Zt. (1) p. 791. The first official record was a report to the War
Department by Mason, (1) p. 528. After this time there was a flood of

letters and reports about California gold. One early report, R. M.
Patterson (1) p. 61, tells of the finding of a 15-pound nugget, perhaps
the same as that picked up by a soldier of Stevenson's regiment on the
Mokelumne River in 1848, and is of interest as recording for the first

time the presence of platinum in the gold sands.

A most unusual and spectacular story is told of an occurrence of

gold in California, along the beach at Gold Bluif, Humboldt County,
by S. Johnson (1), pp. 534-537. According to this account, a party of
men travelling south from Oregon, in the year 1850, was forced by
thick timber to turn out towards the shore. Reaching it, to their amaze-
ment, the beach appeared to be literally paved with gold. They could
not believe their eyes, but on closer examination, found that the waves
had accomplished a perfect job of panning, and had spread the gold
particles almost uniformly over the surface of the sands. They scraped
off some handfnls from the surface, but as they were short of provi-

sions, and travel-weary, pushed on to their destination. The samples
proved to be nearly half gold, and an expedition was immediately
organized to exploit the beach. Unfortunately, but as was to be ex-

pected, by the time the party reached the beach once more, the waves
and tide had completely dispersed the gold, so that the sands were no
longer concentrates, and of no particular value.

BORAX
Discovery in California

The discovery of borax in California is interestingly described by
Dr. John A. Veatch, in a letter to the Borax Company of California,

dated June 28, 1857, and quoted in J. R. Browne and Taylor (1) pp.
179-185. The following quotations have been taken from this letter:

"I believe I was the first to detect the horates in mineral waters in this State, and
perhaps, as yet, the only observer of their localities. My attention was first drawn to

this subject by noticing crystals of bi-borate of soda in the artificially concentrated

water of a mineral spring which I chanced at the time to be examining for other

matters. This water was from one of the several springs since known as the Tuscan
springs, and which have gained some fame, and very justl.v, I believe, as medicinal

waters. The spot has been described by Dr. Trnsk under the name of the Lick
Springs, and is so designated on Britton and Key's late map ; lying on the north
part of Tehama county, eight miles east of Red Bluff. The crystals alluded to were
observed on the eighth day of .January, 18.56. Several pounds were subsequently

extracted by evaporating the water to a certain degree of concentration and allowing
the borax to crystallize. The pioneer specimens of this product were deposited in the

museum of the California Academy of Natural Sciences, as an evidence of the ex-

istence of a new and important link in the chain of our mineralogical productions,
showing that along with the rich productions of the noble and useful metals, we
have also the mineral substance so essential to their easy application to the purposes
of man. • * *

"My mind being now alive to the subject, I learned, upon inquiry, of other local-

ities which I supposed might yield the borates. One of these, near the mouth of Pitt
river, forty miles north of the Tuscan springs, I had the pleasure of visiting in

company with Dr. Wm. O. Ayres, in April, 1856. Specimens there obtained yielded

the borate .salts ; and, from a subsequent examination of the intermediate country,
several similar localities were found. The quantity was too small to be of any prac-

tical importance, but the prevalence of the salt gave encouragement to furtlier

search. A reconnoissance of the 'coast range' of mountains, from the neighborhood of
Shasta over a length of some thirty miles towards the south, brought to light borates
in the numerous small springs abounding in that region, but only in minute quan-
tities. These springs were found almost exclusively in the sandstone, or in the
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magnesian limestone overlaying it ; and the borates seemed to abound in localities

bearing indications of volcanic disturbance. Thus a kind of guide was obtained in

the prosecution of further explorations. I began to entertain hopes of finding streams
with stronger impregnations, or accumulations, of the borates in salt lagoons said to

exist in Colusi county, where the sandstone formation was largely developed, the
adjacent foot-hills presenting volcanic features. Hunters told tales of mineral springs
of sulphurous and bitter waters ; of lakes of soda, and alkaline plains, white with
efflorescent matters, in that region. Not being iu a situation immediately to visit

those inviting localities, 1 had, for the time, to content myself with pointing out to

the hunters and others occasionally passing through that country such appearances
as I wished particularly to be noted. Their reports, together with specimens some-
times furnished, were all corroborative of the correctness of my theory. Colonel Joel
Lewis, of Sacramento City, who occasionally visited the coast range on hunting
excursions, and to whom I explained the object of my search, and who, although not

a scientific man, is an intelligent observer, had the kindness to look, in his peregri-

nations, for certain indications. He subsequently informed me by letter that he had
met with an Irishman, living in Bear valley, who had found a 'lake of borax,' as it

was pronounced by an Englishman who lived with the Irishman, and who had been
at one time employed in a borax manufactory in England, and therefore assumed to

speak knowingly on the subject. He also informed me in the same letter that a

Major Vanbibber, of Antelope valley, had discovered large quantities of nitre in the
same neighborhood. These glowing reports led me to hasten the excursion I had eo

long contemplated. In a personal interview with the colonel he told me of an enor-

mous mass, of a white, pulverulent substance, he had himself observed near the

margin of Clear lake, of the nature of which he was ignorant. Mr. Charles Fairfax,
who was with the colonel at the time, stated to me that a small rivulet running at

the base of the white hillock was an intensely impregnated mineral water, totally

undrinUable, as he had accidently discovered by attempting to slake his thirst with
it. From the meagre information gathered from these gentlemen, I was led to hope
the "hill of white powder,' as they termed it, might prove to be borate of lime. I

determined to satisfy myself by personal examination at once, and I finally induced
Colonel Lewis to act as my guide by furnishing him with a horse and paying ex-

penses. It was some time in the early part of September of last year that he and I

left Sacramento for the localities that had so much excited my hopes. At the town
of Colusi, which we reached by steamer, horses were obtained, and we proceeded in a
westerly direction across the Sacramento valley to the foot-hills of the coast moun-
tains, a distance of about twenty miles. That portion of the plains skirting the hills

gave unmistakable evidence of a heavy charge of mineral salts, and the exceedingly

contorted and interrupted state of the hill strata enabled me at once to predict the

presence of the beloved borates, which chemical trial on some efflorescent matter
taken from a ravine proved to be the case in a slight degree. At this point we
entered 'Fresh-water canon,' which cuts the hills and forms a passway into Antelope
and Bear valleys. Here I received information from a settler of a hot sulphur spring

a few miles south of Hear valley, on one of the trails leading to Clear lake. This
spring we succeeded in finding on the following day. It was with no small pleasure

that I observed the outcropping magnesian limestone in the hills surrounding the

valley of the springs. The strong smell of sulphurated hydrogen, and the appearance
of a whitish efflorescence on the rocks, manifested, even at a distance, almost the

certainty of finding the mineral I sought. The indications were not deceptive. The
efflorescence proved to be boracic acid, in part, while the hot, sulphurous water held
borate of soda in solution, together with chlorides and sulphates. There are three hot
springs at this place, and several cold ones, all alike strongly impregnated with
common salt and borax. * * * The same phenomenon occurs here that is observed
at the Tuscan springs, viz., free boracic acid in the efflorescence on the margin of the
springs, while the water itself .shows a decided alkaline reaction. * * *

"The following day we reached the 'Hill of White Powder,' the goal of our hopes,

on the margin of Clear lake. This 'White Powder Hill,' the goal of our hopes, proved
an illustration of how little the recollections of mere casual observers are to be

depended upon. The hill, in place of consisting of materials in a state of disintegra-

tion, so as to admit of being 'shoveled up,' as my friend supposed, proved to be a
concrete volcanic mass, bleached white by sulphurous fumes, and looking, at a little

distance, like a huge mass of slaked lime, which the inattentive observer might
readily suppose to be a 'hill of white powder.' The hope of a treasure in the form of

borate of lime vanished forever.

"The road had been rather toilsome, the weather exceedingly hot, and my guide
not very well ; and as he had gone the full length of the contemplated journey, and
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felt somewhat disgusted at the result so far, and had nothing more to draw his

attention in this direction, he proposed to return at once by the way of the Irishman's

'borax lalie' and Vanbibber's nitre placer. This was agreed upon ; so, collecting a

few specimens of efflorescent matters from the ground, and filling a bottle with the

water in the ravine, I closed the examination of the 'Hill of White Powder.' The
ravine I afterwards called the 'boracic acid ravine,' and the white hill is now called

'Sulphur Bank.' Of these I shall have occasion to speak hereafter.

"Before leaving the neighborhood I determined, however, to know something

more of its surroundings. I learned, upon inquiry of Mr. Hawkins, who lives near the

spot, that a place not far off, known by the name of 'Alkali lake,' presented a rather

peculiar appearance. Hawkins consented to act as my guide. After travelling a short

distance, and clambering to the narrow edge of an almost precipitous mountain ridge,

we looked down the opposite slope, equally steep, on a small muddy lake that sent up,

even to our elevated position, no pleasant perfumes. Thus, on one of the hottest days

September ever produced, without a breath of air to dilute the exquisite scent exhaled

from two hundred acres of fragrant mud, of an untold depth, I slid down the moun-
tain side into 'Alkali lake,' waded knee-deep into its soapy margin, and filled a bottle

with the most diabolical watery compound this side the Dead Sea. Gathering a few
specimens of the matter encrusting the shore, I hastened to escape from a spot very

far from being attractive at the time, but which I have since learned to have no
prejudice against. Of this place I shall have occasion to say more. * * *

"From Colusi my guide returned to Sacramento and I to Red Bluff ; from there

I came again to San Francisco, for the purpose of testing my specimens more
critically than I was able to do in the country.

"Convinced of the richness of my 'Alkali lake' specimens, it remained to be seen

whether the quantity was sufficient to justify the hope of making it available for

practical purposes. A further and more strict examination was necessary. I felt, too.

the propriety of a thorough exploration betwixt the Bluff and Clear lake, and more
thence to the bay of San Francisco, thus rendering continuous the rcconnoissance

from Pitt river to the last-named point, a distance, in a direct line, of two hundred
miles. After a hard struggle for the funds requisite, I returned to Red Bluff; and
from thence, in company with my son, commenced a pretty thorough examination

of the coast range and the adjoining edge of the Sacramento valley. * * *

"In due time I again reached the 'white hill.' The disgust of the first disappoint-

ment had worn off, and I felt disposed to re-examine the locality more critically. I

now discovered, for the first time, that the 'white hill' was mostly a mass of sulphur,

fused by volcanic heat. The external dust, composed of sulphur, mixed" with sand and

earthy impurities, and formed a concrete covering of a whitish appearance, hiding

the nature of the mass beneath. On breaking the crust, numerous fissures and small

cavities, lined with sulphur crystals of great beauty, were brought to light. Through
the fissures, which seemed to communicate with the depth below, hot aqueous vapors

and sulphurous fumes constantly escape. The fused mass, covering many acres and
exhibiting a bluff front some forty feet high, is exceedingly compact and ponderous

in structure ; of various shades, from yeUow to almost black. It seems to be very

pure sulphur. The quantity is enormous, and at no distant day may be made
available.

"From the 'sulphur bank' I again turned my attention to the ravine. The water, as

I had before ascertained, was strongly impregnated with boracic acid, in a free state.

The stream is small, yielding only about three gallons per miuute, and is soon lost in

the sandy soil, in its progress toward the margin of the lake. From the porous nature

of the ground surrounding the spring, and saturated with the same kind of acid water,

it is probable a large quantity escapes without making its appearance on the surface.

The soil for some yards on either side of the ravine is, to the depth of an inch or two
Impregnated with boracic acid in summer. Sulphurretted hydrogen escapes in con-

tinued bubbles through the water, a feature common to all the borax localities I

have yet found ; in some places, however, the carburetted takes the place of the

sulphuretted hydrogen. The head of this ravine is about three hundred yards from
the margin of Clear lake, winding around the base of the 'sulphur bank," receiving

some small springs in its course, which seem to have their origin beneath the sulphur.

The flat land bordering the lake, some eight acres in extent, through which the

ravine runs, shows a strong impregnation of boracic acid in its soil. The point

where the ravine enters the lake is marked by a large quantity of water of a boiling

temperature, issuing through the sand, a little within the margin of the lake. This

percolation of hot water covers an area of one hundred and fifty by seventy-five

feet. This fact I observed on my second visit, but not until the third or fourth
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visit did I ascertain that the watiT oontninod a consi<leral)Ie quantity of borax,

alons! with an excess of lioi-acic acid. From a gallon I olilained four hundred and
eightyeiulit crains of solid matter, consistiiif; of l)ornx. horacie acid, and a small

portion of siliceous and other earthy impurities. On disKin^' to a slight depth just

outside the lake, the hot water hurst up and ran off freely. From one of these places

a stream issued of sixty K.allons per minute. I have estimated the entire (piantity at

three hundred gallons per minute, and feel very confident of being largely within
bounds. The stream seems to come from the direction of the sulphur hank, and it

would probably be easy to intercept it before it enters the lake, by digging a little

above high-water mark. It may be well to note here, that the difference between high
and low water marks in Clear lake is never more than three feet.

"The enormous anii'Uiit of borax these springs are capable of yielding would
eiiual half the (piantily of that arti<-le constimed both in lOngland and America. The
large quantity of water in which it is dissolved would, of course, involve the necessity

of extensive works for evaporation. <!raduation, as a cheap and effective method of

evaporation, would be exceedingly applicable here, from the continued prevalence of

winds throughout the entire year. These winds blowing almost unceasingly from the

west, form a jjcculiar feature of the country about Clear lake.

"There is nothing to hinder the manufacture of nuiny million pounds of borax per
annum, at a cost but little beyond that of in'o<lucing salt by graduation. Fuel for

final evaporation could be had in any (juantities from the extensive oak forest in the

immedialo vicinity. With these observ;itions I dismiss this locality, ad<ling, however,
that Mr. .Toseph (!. Haldwin located this with a four hundred and eighty acre school
land warrant, for the benetit of a borax compan.v.

"Having wandered fnun my story of my second visit to the 'suljihur bank,' and
blended with it observations made in several subsequent examinations, I now turn to

my second visit to 'Alk.ali lake,' or Lake Kaysa, as the Indians call it. I need only

say, however, I became fully satisfied of the great value of the locality, the extent of

which has only been recently developed. I observed that the lake itself contained but
little water, but that wells dug anywhere near its margin immediately filled with the
same kind of water; the conclusion, therefore, was, that an almost inexhaustible
supply was obtainable. I learned, too, that what seemed to be mud at the margin and
shelving off and covering the entire bottom to the depth of some feet, was a peculiar
jelly-like substance of a soapy feel and smell. This matter I found to be so rich in

borax, that I sujiposed it might be .advantageously used for the extraction of the
mineral. Thus satisfied of the value of the lake, I little thought that within a few
yards of me lay an addilional value in the form of millions of pounds of pure borax
crystals, hidden by the jelly-like substance I was then contemplating. This important
fact was not observed until some six months afterwards.

"This locality is by far the most important of any I have yet discovered. It is

situated * * * in the angle formed by the two prongs into which Clear lake is divided

at its eastern extremity. The elevated hill land that fills the angle separates into two
sharp ridges, each following its division of tlie lak<' and leaving a valley between, of

a triangular shape, near the apex of which lies Alkali lake. Clear lake is, therefore,

on two sides of it, distant to the north about a mile, and to the south about half the
distance. The open part of the triangular plain looks to the e.-ist, and expands into
an extensive valley, from which it is cut off, partially, by a low volcanic ridge
running across from one hill to the other, anil thus enclosing the triangle.

"This ridge is composed of huge masses of rock resembling pumice-stone, which
float like cork in water. A thin stratum of ashy-looking soil, scattered over with
obsidian fragments, covers the ridge and affords root to a stunted growth of

manzanita shrubs.

"The whole neighborhood bears marks of comparatively recent volcanic action.
Indeed, the action has not ceased entirely yet; hot sulphurous fumes issue from
several places on the edge of the ridge just named, on the side next Alkali lake.

"The 'lake,' as it is called, is rather a marsh than a lake. In winter it covers

some two hundred acres, with about three feet depth of water. In the dry portion of

the year it shrinks to some fifty or sixty acres, with a depth of only a few inches. The
'soapy matter' covers the entire extent with a depth of nearly four feet, the upper
part, for a toot in depth, being in a state of semi-fluidity, the lower having the con-
sistency of stiff mortar. Heneath this is a rather tenacious blue clay. This water was
nearly as highly charged with solid matter as that of the lake in its highest summer
concentration; the proportion of borax to other substances being greater. The soapy
or gelatinous matter, however, presents the greatest feature of attraction, being
filled with the prismatic crystals of pure borax. They vary from a microscopic siae

4—33804
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up to the weight of several ounces. These crystals are semi-trausparent, of a whitish

or yellowish color. The form is an ohlique rhomboidal prism, with replaced edges

and truncated angles. In some cases the edges are bevelled, and in others the unmodi-
fied hexahedral prism exists. Reneath the gelatinous matter, and on the surface of the

blue clay, and from sixteen to eighteen inches in it, crystals of a similar form, but
much larger, are found. They weigh from an ounce, and seem to have been formed
under different circumstances from the other crystals. My first impression was that

they had been formed in the upper-stratum, and, sinking by their own gravity, had
found their present position. An examination proves, however, that they were
formed where they lie, as particles of the blue clay are found enclosed in their

centres, which could not have been the case had the upper crystals been their nuelea,
for no blue matter is ever found in them."

Following this discovery, very vigorous prospecting for borax was
carried on all through the desert regions of California. The famous de-

posits of Death Valley were found in its playas in 1873, and less ex-

tensive ones in the Searles Lake basin in 1862. A number of other

localities, of lesser importance, were also recorded, even in the early

days.

Later (1882) the discovery was made of the immensely rich coleman-
ite beds in Death Valley, along Furnace Creek; in the following year
colemanite was found in the Calico district. Other important deposits

of this mineral were discovered as time went on at Frazier Mountain,
Ventura County (1898), Tick Canyon, Los Angeles County (1909), and
in the Kramer district, Kern County (1913). These deposits were the

principal source of borax until the discovery of kernite in the Kramer
district in 1927. This area, with Searles Lake, now (1955) produces
practically all the borax in California.

Searles Lake Deposits

Discovery of the Searles Lake borax deposits is described in the fol-

lowing quotations from De Groot (3) p. 534 and Gale (13) p. 309.
"This extensive and valuable deposit of borax was discovered by .tohn W. 'Searles,

who first observed signs of this salt when crossing the marsh that now bears his

name, in 1862, at which time he was engaged in prospecting for gold in the Slate

Range, lying to the east. Being unacquainted with the nature of the substance,

he did not at the time pay much attention to it. Afterward, however, when borax
began to be an object of general inquiry, he recognized in some samples of this salt

shown him the stuff he had noticed while crossing this alkaline flat several years

before. Satisfied on this point, he at once took proper steps for locating such portions

of the marsh as he considered most valuable." De Groot (3) p. 534.

"The deposit i.s reported to have been located by J. W. Searles and E. M.
Skillings on February 14, 1873. Borax was then obtained from the surface scrapings

over the mud deposits about the margin of the main salt area * * * ." H. S. Gale

(13) p. 309.

In his report, H. S. Gale (13) pp. 271, 272, describes the geologic

setting of the deposits as follows

:

"The most distinctive feature of this desert basin is the immense sheet of solid

white salts that lies exposed in its bottom. It is to this salt deposit that the name
Searles Lake (Searles Dry Lake) has generally been applied. So far as known at

present the deposit is unique in this country in the variety of its saline minerals
* * * "

"The surface of the main or central salt deposit is a firm crust of salt crystals,

mostly cubic halite, so hard and compact that it will support the weight of a * * *

heavy drill rig. The surface shows a tendency to crack along irregular lines, so that

it is divided into cakes or blocks. Flooding and re-solution tend to level inequalities

that arise and the cakes and fractures are not so pronounced a feature here as they

are on some salt surfaces of similar type elsewhere."

The following description of the mineralogy of the Searles Lake
deposits is also drawn from Gale's report (13) pp. 296, 297:
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"Of the commoner minerals characteristic of desert-basin salines generally, prob-

ably the greater number are represented in the Scarlcs Lake deposits, except iilexite,

which is reported to be absent.

"The deep well at Searles Lake, which was begun in 1887 and completed in 1806
* * * has proved a veritable treasure house of unusual and entirely new minerals,

including several that have never been found at any other place. The less soluble

minerals were mostly found embedded in the muds or clay at the margin or under-

lying the main saline deposit. Several are characteristically found in small but dis-

tinctly formed crystals, many of which are unattached, as if they had grown within
the mud. In places, however, layers of the crystalline material (as pirssonite) have
become so consolidated as to present hard strata, offering considerable dilliculty in

drilling. Many of the specimens obtained as drill .samples are fractured masses or

even finely granulated malorial, but much perfectly preserved crystalline material

has also been obtained in this way."

The following is a compiled list of minerals reported from Searles

Lake through 1945

:

Anhydrite Glauberite Quartz
Borax Gold Realgar
Burkeite Gypsum Schairerite

Calcite Halite Searlesite

Oelestite Ilanksite Sulphohalite

Cerargyrite Mirabilite Sulphur
Colemnnite (error) Nahcolite Thenardite
Emholite Natron Trona
Dolomite Northupite Tychite
Gay-Iussite Pirssonite Ulexite

CRESTMORE
The more than 100 minerals from the famous Crestmore locality near

Riverside are found in a cluster of quarries grouped about Chino and
Sky Blue Hills (Chino, Wet Weather, Lone Star, Commercial), which
have exposed extensive contact zones in limestone, formed by intrusive

plutonic and dike rocks. The following abstract and list of minerals

have been taken from Woodford (11) pp. 333, 334, 350-353, where also

a fairly complete bibliography may be found, (p. 364).

"In the contact zones the most abundant minerals are garnet, diopside, idocrase,

wollastonite, monticellite, and spurrite, the last named as a principal constituent of

a fine-grained rock which also includes monticellite and other minerals. Nine new
species have been described from Crestmore, all as primary or secondary constituents

of the contact zones. These minerals are wilkeite, crestmoreite, riversideite, plazolite,

jurupaite, merwinite, foshagite, tilleyite and ellestadite."

In the limestone beyond the contact zones, disseminated brucite grains are locally

abundant and graphite flakes are more rarely present.

"The pegmatites, especially tho.se associated with the relatively small masses of
intrusive tjuartz monzonite porphyry, have some unusual constituents, such as lau-

montite and other zeolites, andradite garnet, axiuite, thulite, the rare-earth mineral
allanite, and the thorium-bearing 'Mineral L.'

"Something as to the nature and intensity of the metamorphism is indicated by the
close association of the silicate contact rocks with pegmatites, by the contamination
of the fine-graned porphyry at and near limestone contacts, by the absence of dolo-

mite and tremolite from the cry.stalline limestone, and by the presence in the contact
zones of diopside, wollastonite, monticellite, spurrite, and merwinite.
"A cement plant was started in 1909 at Crestmore, near Riverside, 50 miles east

of Los Angeles. Crystalline limestone and other rocks were quarried from the twin
Crestmore Hills for use in the manufacture of cement and for other purposes.

"In 1914 Professor A. S. Eakle of the University of California called the attention
of mineralogists to the numerous contact minerals which were being found at this

promising locality. In the next two or three years Professor Eakle, Professor A. P.
Rogers of Stanford, Mr. R. M. Wilke of Palo Alto, and especially Mr. L. J. Childs
of Rialto, collected many fine specimens of grossularite, diopside, wollastonite, ido-

crase, and other minerals from the limestone contact zone. In 1914 Eakle and Rogess
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described the complex new mineral wilKeite. in 1"J17 Eakle imblished a seneral paper
on the locality, and in 1018 Rogers reported periclase. The first period of good
collecting came to an end in 191G or 1917.

"Important Crostmore discoveries were made by W. F. Foshag and E. S. Larsen
in the twenties, inclnding spnrrite, thaumasite, centrallasite and the new minerals

merwinite and plazolite. In the thirties M. A. Peacock distinguished parawollastonite,

using Crestmore material, Ilnncan JlcConnell reported on members of the apatite

group, recognizing ellestadite as a new end-member, and Larsen and Dunham de-

scribed the new mineral tilleyite.

"In 103S new quarrying in the principal contact zone exposed not only minerals
previously listed from the locality, but also many others. Part of the new finds are

from the limestone contact and" part are from the white dikes of intrusive pegmatite.

A report on these finds was made in the American Mineralogist (Woodford, Crippen,
and Garner, 1041)''.

The following is a list, complete to date, of known minerals from this

locality, not inchidino^ a number of new, and as yet incompletely
described species.

1 Actinolite

2 Afwillite

3 Alhite

4 Allanite (Treanorite)
5 Andradite garnet
6 Andesine
7 Anglesite

8 Apatite
9 Apophyllite
10 Aragonite
11 Arsenopyrite
12 Augite
13 Axinite
14 Azurite
15 Biotite

16 Bornite
17 Bultfonteinitc

18 Brucite
19 Bytownite-anorthite
20 Calcite

21 Centrallasite

22 Cerussite

23 Chalcedony
24 Chalcocite

25 Chalcopyrite
26 Chondrodite
27 Chrysocolla
28 Chrysotile

29 Chlorite
30 Clinochlore

31 Clinozoisite
* Crestmoreite

(see tobermorite)

32 Cuprite
33 Custerite

34 Danburite
35 Datolite

36 Deweylite
87 Diallage

38 Diopside

39 Dolomite

40 Ellestadite

41 Epidote

42 Forsterite

43 Foshagite
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PEGMATITE GEM AREA OF SOUTHERN CALIFORNIA

Over a considerable area in southern California, extending from

San Jacinto Mountain to the Mexican line, the pegmatite dikes are in

many cases distinguished by a relatively high concentration of lithium,

with the result that many lithium minerals are present, such as spodu-

mene, amblygonite, lepidolite, and the lithia-rich variety of tourmaline.

This variety of tourmaline is typically more or less transparent, color-

less, blue, pink, or green, and when clear becomes of value as a source

of gem material. A relatively small percent of the pegmatites in this

area are lithia-bearing, but even so, there are a considerable number
which have produced gem tourmaline, sometimes in fairly large amount.

Associated with the tourmaline are other gem minerals, such as beryl,

topaz, kunzite (the transparent lilac spodumene) and occasionally clear

garnet, and some of the not inconsiderable gem production has come

from these varieties.

In general, the pegmatites are more or less irregular dikes in form,

intruded into igneous rocks of the granodiorite type, or into schists

closely associated with such rocks. They are not large, at least in the

case of the gem-bearing dikes. Fifteen feet or so is probably near the

maxinnim thickness, and many are considerably narrower. Mineralogi-

cally, they are composed mainly of quartz, albite and microcline, with

minor amounts of garnet, muscovite or biotite, and occasional concen-

trations of lithia minerals. Those carrying gem minerals are often

characterized by cavities, in which quartz, tourmaline, topaz, etc., have
had opportunity to cr.vstallize freely. It is suggested by various writers

that these gem-bearing dikes have been re-worked by later lithia-rich

solutions, after their original intrusion as common pegmatites. In a few
cases, notably at Pala, Rincon, and Ramona, the pegmatites show a

curious "line" .structure, which gives the effect of stratification roughly
parallel to the dike walls. This pattern has not been satisfactorily ex-

plained as to its origin, but it is produced by the concentration of tiny

garnet crystals in sheets in a fine-grained faeies of the dikes.

The details of individual pegmatites have been well treated by Kunz
(24), and the following has largely been quoted or abstracted from
this source.

The gem-producing localities are as follows: near the summit of the

San Jacinto Range, in Riverside County; Coahuila Mountain, Aguanga
Mountain, Pala, Mesa Grande, and Ramona; also minor occurrences
east of Julian, and in the Chihviahua Vallej^. In addition, gem-quality
garnet was foiind in the Jaeumba area.

"Tli(> first discovery of colored gem tourniuline in tlie State goes hack as far as
1872, wlien Mr. Henry Hamilton, in .Tune of tlnit year, obtained and recognized this
mineral in Kivcrside County, on the southeast slope of Thomas Mountain. These
colored tourmalines, now found at a numl>er of points, were not encountered by Pro-
fessor (ioodyear, who particularly noted the black tourmalines in the pegmatite veins,
in his geological tour through San Diego County, in the same year, referred to above ;

but his reconnaissance was a little south of the gem-tourmaline belt. Some mining
was done at this point, and fine gems were obtained. In the course of years, three
localities were opened and more or less worked in this vicinity ; so that in the au-
thor's report on American gem-production for l.SD.'i, the following statement appeared :

" 'Tourmalines are mined at the California gem mine, the San Jacinto gem mine,
and the Columbian gem mine, near Riverside, California. These three mining claims
cover the ground on which the tourmaline is found, and are situated in the San
Jacinto range of mountains in Riverside County, California, at an altitude of 6500
feet, overlooking Hemet Valley and Coahuila Valley, and 27 miles from the railroafl.
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The formation in which the crystals are found is a vein from 40 to 50 feet wide

running almost north and south through the old crystalline rocks which make up the

mountain range. The vein in some places consists of pure feldspar, or else feldspar

with quartz, in others all mica, and in others rose-quartz and smoky quartz. The
tourmalines vary in size from almost micrograins to crystals 4 inches in diameter.

They are most plentiful in the feldspar, but are found in other portions of the vein,

sometimes in pockets and sometimes isolated. The larger crystals generally have a

green exterior and are red or pink in the center. Some of the crystals contain green,

red, pink, black, and intermediate colors ; others again are all of uniform tint—red,

pink, colorless, or blue. Associated with the tourmalines are rose-quartz, smoky

quartz, asteriated quartz, and fluorite, and some of the quartz was penetrated with

fine, hair-like crystals of tourmaline, strikingly like a similar occurrence of rutile.'

"It may seem remarkable that this locality of gem-tourmalines should have been

unrecorded in the earlier lists of California minerals given by such authorities as

Professor Blake and Mr. Hanks in the reports of the State Mining Bureau for 1882

and 1884. But the parties who knew of the occurrence did not make it public for

some year.s, and the earlier specimens were taken out quietly and their locality not

divulged. The writer had positive knowledge as to the facts, however, and possesses

a fine specimen obtained prior to 1873.

"The second important discovery in this region was made, or at least announced,

twenty years later, in 1892, by Mr. C. R. Orcutt—the great locality of lithia minerals

at Pala. Some allusions to red tourmaline from uncertain sources in this part of the

State had appeared before, but nothing very specific. In the list of California minerals

prepared by Prof. William P. Blake in 1880-82, and also quoted in that of Mr.
Henry G. Hanks, published in 1884, references are made to the recent discovery of

rubellite, for the first time in the State, associated with lepidolitc, 'in the San
Bernardino range, southern California.' The general description is precisely that of

the Pala specimens, but the location is very indefinite. Mr. Hanks refers to the same
association under lepidolitc, and mentions a specimen in the State Mineral Bureau,

from San Diego County, and remarks that 'this may at some future time be found

profitable to extract lithium from it'—a prediction abundantly verified now. Mr.

Orcutt, however, was the first to make the locality known. It was noted by the

author in his report for 1893 where the following account was given :

" 'Mr. Charles Russell Orcutt has announced a new and remarkable occurrence of

pink tourmaline in lepidolite, similar to that of Rumford, Maine, 12 miles south

of Temecula, near San Luis Rey River, in San Diego County, the southern county of

California, and it has already become celebrated from the abundance and beauty of

the specimens yielded, as much as twenty tons having been sent East for sale.'

"In regard to the early history of this locality, Mr. F. M. Sickler, who grew up
in the vicinity and has explored for mines and minerals thereabout a great deal,

relates the following curious and somewhat romantic circumstances, in an article in

the Kansas City Jeweler and Optician, of May, 1904. He states that the Pala
lepidolite deposit had very long been known to the Indians, but that it was first

brought to the notice of the whites by an Indian deer-hunter named Vensuelada.

He found the spot while hunting and broke off pieces showing the beautiful pink

rubellite in its matrix of pearl-colored lepidolitc, and brought them to Pala. Henry
Magee, an old miner and prospector, took the rubellite crystals for cinnabar, and

located the property as a quicksilver mine. Failing to get any mercury from it, he
nevertheless believed that the peculiar mineral must have some value, and sent

samples to various chemists, but no one recognized it as a lithia compound of any
importance. Weary of his poor success, Magee gave it up and failed to do the annual

assessment work on the claim. Later, one Thomas Alvarado relocated the property

as a marble quarry ! Magee claimed that some interest in the mine was rightfully

due to himself, but Alvarado refused to give him any. Upon this, Magee pointed

eastward to the ridge now called Heriart Mountain, and said, 'If this stuff is of any

value, I know where there are thousands of tons of it over there.' Magee died, how-
ever, and his secret died with him ; but certain it is that several mines, with

lepidolite and tourmaline, have lately been located on that very ridge. * * •

"In Pala, a little west of Smith's Mountain, in the Peninsula range, * * * a ledge

of lepidolite containing rubellite has been traced for over half a mile. It consists

of a coarse granite, penetrating a norite rock, and including masses of pegmatite.

Small garnets occur in the granite, and black tourmaline, with a little green tourma-
line. The lepidolite appears in the southern portion, finally forming a definite vein

which at one point is twenty yards wide. The rubellite is chiefly in clusters and
radiations, several inches in diameter, also occasionally as single crystals, and the
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specimens of deep pink tourmaline in the pale lilac mica are remarkably elegant.

About eighteen tons were mined during lSt)2.

"The next imi)ortant discovery was made six years later, in 1S9S ; this was the

wonderful Mesa (Jrande locality, some 20 miles southeast of Pala. There are various

stories almut the Indians having known it for many years, and the most familiar

account follows

:

"The first discovery in San Diego County is thought to have been made about

twenty-five years ago [1880], when some Indian children, at play in a camp near

what is now Mesa Grande postoffice, picked up an oddly shaped stone, six-sided

like a quartz crystal, about three inches long and a little thicker than a common
lead-pencil. On cleaning it off and rubbing it with a bit of hide, it was seen to be of

a beautiful blue color, bright and partially clear, almost like a sapphire. The natives

had no idea of its nature, but were attracted by its beauty and singularity. Subse-

quently, other highly colored stones of like character—some blue, others green, others

red—were picked up in the same vicinity by Indians and cowboys, but no one

realized that they had any actual value. * * *

"The fact that some of the highly colored crystals are found in Indian graves in

the vicinity, suggests that they may have been known and valued perhaps for a very

long time. The ledge in which they occur is exposed by erosion on the side of the

mountain : and the natives had certainly learned where to find crystals, and had
them in their possession for some years before the whites knew anything about them.

It is even said that they had learned to do a little rude blasting, and thus to reach

the cavities in which the minerals occur. It was not until 1898, however, that this

now famous locality was made known to the world. * • *

"For several years, these above noted were the only gem mines of this region, and
their product was highly esteemed. But in 1902 began a succession of new discov-

eries that have attracted great attention. On Pala Chief Mountain and on Heriart
Mountain began to be found not only fine-colored tourmalines, but the novel and
remarkable gem-spodumene, designated as kunzite. This last-named mineral was
found by Mr. Frederick M. Sickler, at which is now known as the White Queen
mine, on Ileriart Mountain, east of Pala, early in 1902; it is claimed, indeed, that

he had obtained one or two pieces some time before, but it was not identified. In
July 1902, Jlr. Sickler visited San Diego and Los Angeles, and showed specimens to

local jewelers and collectors, none of whom recognized it. The first determination
was made by the writer, from specimens sent by Mr. Sickler early in 1903.

"The great Pala Chief mine, which has given its name to the middle one of the

three ridges or mountains at Pala, and has yielded magnificent tourmalines and the

largest and finest gem-spodumene crystals, was located in May, 1903, by Frank A.
Salmons, .Tohn Giddens, Pedro Peiletch, and Bernardo Heriart. The actual discov-

erers were probalily the two last named, the Basque prospectors who had already
been working and locating claims with the two Sicklers, father and son, on Heriart
Mountain, the ridge a little to the east. Mr. Salmons has been the principal oper-
ator, however, of this very notable mine."

CERRO GORDO
The Cerro Gordo district lies near the summit of the Inyo Range, 5^

miles by air line and 8 miles by a steep mountain road from Keeler, on
the shore of Owens Lake. The district was discovered by Mexican pros-

pectors in the early sixties (1861 or 1866), but no great production was
reached until the area was taken over by Americans in 1869. During
the next eight years the total production was estimated at anywhere
from $6,.'300,000 to $20,000,000, with the probable truth somewhat
near the lower figure. In this period, the bonanza silver-lead ores were
worked out, and mining lapsed until the discovery of extensive zinc-

carbonate ores about 1911, which led to a revival of activity. It is inter-

esting to note that in 1871-72 a small steamer on Owens Lake (?)
carried bullion from the Swansea smelter across to the south .shore,

thus saving a long trip around by road, R. W. Raymond (6) p. 21. The
region consists of a series of westward-dipping Carboniferous rocks

(mainly limestone) with intrusive dikes of diorite and monzonite,

nearly parallel to the bedding. An underlying mass of monzonitfe
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porphyry outcrops to tlie north of the mines. At Cerro Gordo itself, the

mines are the Union and Santa Maria. Other nearby mines in the

district include the Ignacio and Ventura, to the west and south.

The primary ores were mainly argentiferous galena, with a very

little dark sphalerite. The rich ores worked in the early da.vs consisted

of lenticular masses of ma.ssive cerussite, 5 or 6 feet across, in the lime-

stone. These masses were concentrically banded, and usually had a

small core of unaltered galena. The zinc from the sphalerite was con-

centrated as large masses of relatively pure smithsonite, also in the

limestone. In one primary vein, tetrahedrite and pyrite were prom-
inent.

The uncommon minerals for which the area is noted were formed by

the oxidation of the original minerals. Some of these secondary min-

erals, such as linarite, azurite, and caledonite are bright colored and

showy. Others, including some of the rarer varieties, are less conspicu-

ous. A good description of the geology and minerals of the area may be

found in A. Knopf (5) and (8).

The following list includes all species recorded from the Cerro Gordo
mines

:

Anglesite Ceru.^ssite Jlimetite

Anhydrite Chrysocolla Plumboj;unimite ( ?)

Argentite Galena Pyrite

Atacamite Halloysite Quartz

Anriclialcite Ilemimorphite Silver

Azurite Hydrozincite Smithsonite

Barite LeafUiillite Sphalerite

Bindheimite I^imoiiite Stihnite

Calcite I/inarite Tetrahedrite

Caledonite liirooDuite ( ?) Willemite

Cerargyrite Malachite

The following list includes occurrences in the other mines of the

Cerro Gordo district:

Bournonite Goethite Stromeyerite

Cervantite GreeuDrkite ( ?) Tetradymite
Pufrenoysite Jamesonite Wulfenite
Fluorite Pyromorphite

Cinnabar and metaeinnabar were wrongly reported from this Cerro

Gordo mine through confusion with another Cerro Gordo mine in San
Benito County.
Some of the minerals supposedly from this locality may have been

from some distance away, since the smelter treated ores from outside

the district, and specimens of these may easily have been confused with

true Cerro Gordo material.

THE GLAUCOPHANE SCHISTS

Throughoitt the Coast Ranges of California, from Mendocino County
in the north to San Diego County in the south, the rocks of the Fran-

ciscan formation are charactei'ized by the occurrence of numerous small

areas of rock rich in glaucophane, the so-called "glaucophane schists".

This rock type occurs in other parts of the world, but probably no-

where as extensively as in California.

The glaucophane schists are usually more or less strongly schistose,

thus justifying the name ; less commonly, they are granulose in texture

and are more typical eclogites. Mineralogically they are exceptionally
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rich, some 30 minerals haviri'j been identified in greater or less abund-

ance. The more common of these include aetinolite, glaucopliane, gas-

taldite, erossite, jadeite, erocidolite, and lawsonite. In addition garnet is

locally abundant in the eclogites, accompanied by ompliacite. Sphene
is widespread in small amounts, and is occasionally in considerable

concentration.

The glaucophane rocks are distributed in discontinuous areas along
the Coast Kanges, apparently always bordering serpentine or similar

ultrabasic intrusives. Their occurrence is not uniform even around
these intrusives, but irregularly localized along the contact. The prob-

lem of their origin has received considerable attention in a number of

papers, of which those by J. P. Smith (1), Taliaferro (5), Switzer (5)
and Brother.s (1) are the most important. In the earlier days it was
considered probable that they had been formed by regional metamorph-
ism, but fuller investigation has shown that this origin is highly

improbable. A much more plausible explanation of their origin is indi-

cated by the following series of characteristics: (1) they occur sporadi-

cally; (2) they have a rather consistent character regardless of the
kind of rock in which they are formed; (3) the local distribution of
minerals is irregular, often veinlike in appearance; (4) chemical and
mineralogic evidence of the addition of extra elements, notably sodium,
to the deposits. These features point quite conclusively to a hydro-
thermal origin, and it seems quite safe to assume this is the ease, even
for those occurrences where there are no intrusive rocks in the immedi-
ate vicinity.

The principal localities for the individual minerals occurring in these
schists are listed under the several species in the main part of this

volume. It has been considered impracticable to attempt the listing of
all occurrences.

URANIUM AND RARE-EARTH MINERALS
The great increase in interest and importance of radioactive and

rare-earth minerals makes desirable a section on these occurrences. Oc-
currences in California are being reported with such rapidity, with new
and unconfirmed reports of discoveries of uranium minerals appearing
almost weekly in the public press, that any section on these minerals,

if it more than lists the names and occurrences would be hopelessly out-

dated before this bulletin could be off the press. Accordingly, listed

below are the confirmed occurrences of minerals of the radioactive

group as of December 30, 1954.

liare-earth mineral occurrences of California.

Allanite Hyblite (thorogumniite) Thorite
Autunite Hydrothorite (thorogummite) Thorogummite
Bastnaesite Mackintoshite (thorogummite) Torbernite
Betafite Maitlandite (thorogummite) Treanorite (allanite)
Brannerite Meta-autunite (autunite) Uraconite
Curite (gummite) Nicolayite (thorogummite) Uraninite
Cyrtolite Orangoite (thorite) llranthorite (thorite)
Euxenite Parisite Xenotime
Fergiisonite Perovskite Yttroora.site

Gummite Sahamalite Samarskite

For information of a general nature directed toward California oc-

currences the reader is referred to Mineral Information Service, vol. 1;

no. 7, for July 1, 1954, published by the California Division of Mines.
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The U. S. Atomic Energy Commissiou and the United States Geological

Survey publication Prospecting for Uranium offers general information.

Information on the status of reported California occurrences subse-

quent to this publication may be obtained by inquiry to the California

Division of Mines, Ferry Building, San Francisco 11, California.

THE DANA CLASSIFICATION OF CALIFORNIA MINERALS

Gold
Electrum
Maklonite (bismuth-gold)

Silver

Copper
Lead
Mercury
Gold amalgam

Tetradymite
Nagyagite
Argentite
Naumannite
Eucairite

Hessite
Petzite

Chalcocite
Stromeyerite
Bornite
Galena
Altaite

Alabandite
Sphalerite
Metacinnabar
Tiemannite

Polybasite
Stephanite
Pyrargyrite
Proustitc

Pyrostilpnite
Tetrahedrite
Tennantite

Cuprite
Water
Periclase

Tenorite
Montroydite
Litharge
Massicot
Minium
Corundum
Hematite
Turgite
Ilmenite
Ar.senolite

Senarmontite
Claudetite
Valentiuite

Braunite
Rutile
Chromrutile
Pyrolusite

NATIVE ELEMENTS
Platinum
Platiniridium
Iridosmine
Siserskite

Iron
Awaruite (nickel-iron)

Tin
Zinc

SULPHIDES
Coloradoite
Chalcopyrite
Staunite
Wurtzite
Greenockite
Pyrrhotite
Troilite

Hydrotroilite

Niccolite

Millerite

Pentlandite
Cubanite
Covcllite

Cinnabar
Realgar
Violarite

SULFOSALTS
Famatiuite
Enargite
Geocronite
Meneghinite
Bournonite
Boulangerite
Miargyrite

OXIDES
Cassiterite

Anatase
Brookite
Cervantite
Stibiconite

Stctefeldite

Partzite

Bismite
Stibioferrite

Ilsemannite
Tungstite

Uraninite
Gummite
Brucite
Pyrochroite
Manganite
Sassolite

Gibbsite (bauxite)
Psilomelane
Diaspore

Arsenic
Antimony
Bismuth
Tellurium
Sulphur
Diamond
Graphite

Orpiment
Stibnite

Metastibnite
Bismuthinite
Kermesite
Pyrite
Cobaltite

Gersdorffite

Loellingite

Mareasite
Arsenopyrite
Molybdenite
Calaverite

Sylvauite
Melonite
Smaltite

Dufrenoysite
Kobellite

Jamesonite
Berthierite

Franekeite

Goethite
Limonite
Spinel
Magnesioferrite
Magnetite
Chromite
Hausmannite
Chrysoberyl
Crednerite
Coronadite
Microlite

Pyrochlore
Fergusonite
Stibiotantalite

Brannerite
Columbite (tantalite)

Tttrocrasite

Samarskite
Betafite

J
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Halite
Cerargyrite
Bromyrite
Salammoniac

HALIDES
Calomel
Fluorite

Chloromagnesite
Cocoinite

Eglestonitc

Atacamite
Kempite
Creedite

CARBONATES
Nahcolite
Trona
Calcitc

Magnesite
Sidoi-ito

Rhodochrosite
Smithsonite
Aragonite
AVitherite

Strontianite

Cerussite

Dolomite

Ankerite
Alstonlte

Tliermonatrite

Nesquehonite
Natron
Pirssonite

Gaylussite

Zaratite
Hydrozincite
Aurichalcite

Malachite
Phosgenite

Bismutite
Artinite

Azurite
Hydromagnesite
Dawsonite
Northupite
Beyerite
Parisite

Bastnaesite
Tychite
Leadhillite

Sahamalite

Soda niter

Niter

NITRATES
Nitrocalcite

Darapskite
Nitroglauberite

Ludwigite
Paigeite

Hulsite

Kernite
Tincalconite

Borax

BORATES
Priceitc

Probertite

Ulexite

Veatchite
Colenianite

Hydroboracite

Bechilite = ulexite

Vonsenite = Paigeite

Camsellite = Szaibelyite

Meyerho£ferite
Inyoite

Howlite
Bakerite
Teepleite

Szaibelyite

Mascagnite
Arcanite
Aphthitalite

Thenardite
Barite
Celestite

Anglesite

Anhydrite
Glauberite

Mirabilite

Kroehnkite
Bloedite

Leonite
Boussingaultite
Ferrinitrite

Krausite
Voltaite

Mendozite
Potash alum

SULPHATES
Tschermigite
Szomolnokite
Gypsum
Chalcanthite
Pentahydrite
Siderotile

Melanterite
Pisanite

Boothite
Bieberite

Kpsoraite

Goslarite

Morenosite
Roemprite
Pickeringite

Ilalotrichite

Redingtonite
Coquimbite
Alunogen

Brochantite
Schairerite

Sulphohalite

Linarite
Alunite
Natroalunite
Jarosite

Plurabojarosite

Amarantite
Hohmannite
Fibroferrite

Botryogen
Metavoltine
Copiapite
Magnesiocopiapite
Hanksite
Caledonite

Burkeite

SELENITES AND TELLURITES
Einmonsite

Crocoite

CHROMATES
Vauquelinite
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PHOSPHATES, ARSENATES,
Triphylite Scorodite

Lithiophilite Sletastrengite

Ferrisicklerite Jezekite

Sieklerite Descloizite

Heterosite Ciiprodcscloizite

Purpurite Calciovolborthite

Beryllonite Amblysonite
Xenotime Pliimtidgummite
Monazite Triplite

Hureaulite Adamite
Stewartite Augelite

Salnionsite Dufrenite
Anapaite Fhiorapatite

Vivianite Chlorapatite

Erythrite Hydroxylapatite

Annabergite Carbonate-apatite

Variscite Pyroniorphite

Strengite Mimetite
Koninckite Vanadinite

AND VANADATES
Dehruite
Wilkeife
Ellestadite

Lazulite

Scorzalite

Bayldoiiite

Wardite
Turquoise
Arseniosiderite

Vauxite
Torbernite
Autunite
Metatorbernite
Meta-autunite
Woodlioiiseite

Diadochite
Pitticite

ANTIMONATES
Bindheimite

Huebnerite
Wolframite
Ferberite

Scheelite

MOLYBDATES AND TUNGSTATES
Powellite Ferrimolybdite
Stolzite (molybdite)

Wulfenite
Cuprotung.stite

Napalite
Curtisite

(Aragotite)

Quartz
Tridymite
Cristobalite

Lechatelierite

Opal
Pollucite

Nepheline
Danburite
Dumortierite
Bavenite
Petalite

ORGANIC
Amljer
Idrialite

COMPOUNDS

SILICATES*
Tectosilicates

Feldspar group
Orthoclase
Celsian
Microcline
Albite

Oligoclase

Andesine
Laliradorite

Anorthite

Posepnyte
Gilsonite

Zeolites

Analcime
Chabazite
Thomsonite
Gonnardite
Edingtonite
Clinoptilolite

Ptilolite

Natrolite
Scolecite

Mesolite
Laumontite
Phillipsite

Stilbite

Stellerite

Epistilbite

Brewsterite
Heulandite

Haiiyne
Lazurite
Helvite
Scapolite

Datolite

• Listing of the silicates follows the classification based on crystal structure used
by Winchell, A. N., Elements of optical mineralogy, pt. 2, 4th ed., 1951.
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Gillesiiite

Sanbornite
OUenite
Prchnite
Bemcntite
Pyrophyllite
Knolinite

Talc
Muscovite
Alurgite
Damourite
Scricite

Giimlielite

Fuchsite
Mariposite
Roscoelite

Phyllosilicates

Lepidolite

I?iotite

IMiIojiopite

Lepidomelane
Glauconite
Celadonite
Cookcite
Chrysotile
Dewey lite

Garnierite

Serpentine
Chlorite

Antifforite

Penninite
C'linochlore

Prochlorite

("lialcoflite

Stilpnomelane
(Janophyllite

Xaiithopliyllite

Mnr^arite
Chloritoid

Ottrelite

Scawtite

Ajjopliyllite

Gyrolite

Centrallasite

Vermiculite
Tohprinorite
Montinorillonite

Beidcllite

CJiloropal

Saponite
Anauxite
Ilalloysite

Inosilfcates

( Pi/rOTenr ijioiii))

Hnstatite

Hypersthene
Piopside
Diallase
Hedenbergite
Aiigite

Acniite

Jadeite

AoKerite

Spodumene

( H 1/(110 II s

)

Cbrysocolla

Riversideite

Orcstmoreite
Jurupaite
Searlosite

Inesite

Ncotocite
Sepiolite

Zoisite

C^linozoisite

Eiiidote

Piedmontite
Allanite

(Aliijihiholr grniip)

Anthopliyllite

Ciimniinstonite

Tremolite
Aetinolite

Hornblende
Edenite
Glaucophane
Crossite

Riebeckite
Arfvedsonite
Barkevikite
Crocidolite

{Cyclosilirates)

Benitoite

Dioptase
Xonotlite
Wollastonite
Rhodonite
Peclolite

.ToaqiiiMite

Neptunite
Beryl
Tourmaline
Cordierite

Sorosilicates

Gehlenite
Afwillite

Nasonite
Custerite
Tilleyite

Hemimorphite
Lawsonite
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Nesosilicates

(Gttrnct (/roup)

Pyrope
Almandite
Spessartite

Uvarovite
Grossularite

Aiulradite
Plazolite

Zircon
Cyrtolite

Thorite
Tliorogummite
Willemite
Forsterite

Olivene
Fayalite

Tpphroite
Monticellite

Merwinite
Axinite
Hillebrandite (foshagite)
Iddingsite

Vesuvianite
Topaz
Ilvaite

Chondrodite
CliiKiluimite

Alleglianyite

Spurrite
Bultfonteinite

Pumpellyite
Sillimanite

Andalusite
Staiirolite

Spheno
Serendibite
Kyanite
Allophane



DESCRIPTION OF CALIFORNIA MINERALS AND
MINERAL LOCALITIES

ACANTHITE
See argentite

ACMITE
See pyroxene, soda pyroxene

ACTINOLITE
See amphibole

ADAMITE
Basic zinc arsenate, Zn3As30s-Zn(0H)2

Orthorhombic. Small crystals, crusts, or granular agKregates. Brittle.

Luster vitreous. Colorless, honey-yellow, violet rose-red, green. StreaU
white. H. = 3i. G. = 4.24-4.35.

Fusible. Soluble in hydrochloric acid.

hiyo County: 1, Adamite occurs as small, colorless equant crystals on
fracture surfaces of limestone, at Chloride Cliff in the Amargosa Range
(T. 30 N., R. 1 E., S. B.). Crystals measured by Murdoch (5) p. 811.

San Bernardino County: 1, Colorless, yellow and green crystals have
been reported from the Mohawk mine, Crippen (p.c. '51).

ADULARIA
See feldspar, orthoclase

AEGIRITE
See pyroxene, soda pyroxene

AENIGMATITE
A titano-silicate of Iron and sodium

Triclinic, prismatic; most crystals minute. Color black. G. =; 3.8.

Occurs in syenitic igneous rocks.

Sonoma County: 1, Aenigmatite is found as minute prismatic pheno-
crysts in lavas, sec. 13, T. 7 N., R. 8 W., M.D., and sec. 17, T. 7 N., R.
7 W., M.D., Rose (p.c. '50).

AFWILLITE
Hydrous calcium silicate, 3CaO-2Si02-3H20

Monoclinic. Prismatic habit. Perfect basal pinacoidal cleavage. Color-

less or white. G. = 2.63.

Riverside County: 1, Crystals and massive afwillite occur in veins in

complex contact rocks composed largely of merwinite, gehlenite, spur-

rite, calcite, etc., on the 910 level. Commercial Quarry, Crestmore,
Switzer and Bailey (8) p. 629, Murdoch (30) p. 1347.

AGALMATOLITE
See muscovite; pyrophylllte

AGATE
See quartz, chalcedony

• Species first discovered in California are marked by an asterisk and followeti by date
of first published description.

(35)
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ALABANDITE
Manganese sulphide, MnS

Isometric. Usually gmnular massive. Perfect cubic cleavage. Sub-

metallic. Iron black to dark brown. Streak green. H. = 3i-4. G. = 3.95-

4.04.

The roasted mineral gives a manganese bead with borax. Soluble in

hydrochloric acid with the evolution of hydrogen sulphide.

Manganese occurs usually as oxides or oxygen compounds, but the

sulphide is found occasionally as a vein mineral in metallic sulphide

deposits, especially with sulphides of copper.

San Diego County: 1, Specimens of alabandite have come from this

county, perhaps from the Julian district (N. R.).

Santa Clara Comity: 1, Alabandite was one of the manganese min-

erals in the boulder at Alum Rock Park, associated with hausmannite,

tephroite, and others. A. F. Rogers (27) p. 206.

ALABASTER
See gypsum

ALBITE
See feldspar

ALLANITE—Orthite

Basic calcium-iron-aluminum-cerium silicate

(Ca,Ce,La,Na)2(AI,Fe,Mn,Be,Mg)3(Si04)30H

Monoclinic. Flat tabular crystals, also massive and in imbedded grains.

Cleavage in two directions. Brittle. Pitchy luster. Color brownish black.

H. = 5^6. G. = 3.5-4.2.

Fuses easily with intumescence to a dark slag. Soluble in hydrochloric

acid, yielding gelatinous silica.

Allanite is a minor constituent of granitic rocks. Treanorite is prob-

ably identical with allanite.

Calaveras County: 1, Microscopic brown crj"stals of allanite were
found on the 300-foot level of the Ford mine, half a mile east of San
Andreas, A. Knopf (11) p. 35.

Los Angeles County: 1, Abundant rough tabular crystals and grains

of allanite as much as 2 to 3 inches in size occur in a pegmatite with
zircon and apatite, in Pacoima Canyon, sec. 17, T. 3 N., R. 13 W., S.B.,

Neuerburg (2) p. 833.

Riverside County: 1, Microscopic crystals and grains of allanite

occur in the gneiss of the Eagle Mountain iron deposit, Harder (6)

p. 28. 2, It is also found with serendibite and associated minerals in

the new city quarry 2 miles south of Riverside, Richmond (1) p. 725.

3, Treanorite occurs in tabular, black crystals at Crestmore in pegma-
tites, Woodford et al. (10) and in black needles, Murdoch (p.c. '54).

San Bernardino County: 1, Found in the bastnaesite occurrence at

Mountain Pass, Pray (p.c. '51). 2, Allanite is found in the border of

a quartz mass in the Pomona Tile quarry on the road between Old
Woman Spring and Yucca Valley, Hewett and Glass (3) p. 1048.

San Diego County: 1, Found as black masses in quartz veins about 2

miles northwest of Pala on the hill about half a mile west of the road,

Schaller (p.c. '25). 2, Found in large rough crj-.stals in a pegmatite on
the N. S. Weaver ranch 3 miles north of Pala, R. M. Wilke (p.c. "36).
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Santa Barbara Coitvfy: 1, Reported from Santa Barbara and tlm

Channel Islands by Irelan (4) p. 47, S.M.B. (10974). 2, From an

unspecified locality in the county, L. G. Yates (2) p. 11.

Tulare Co%nit\i: 1, Found in pe<rmatite, with rose quartz on the D. F.

Gassenberger Ranch, northeast of Exeter, S.M.B. (19659).

Tuolumne County: 1, Found in small amount in talus blocks from a

peg^matite at the foot of Eafrle Peak, on the northwest side of Yosemite

Valley, Ries (1) p. 229. 2, Crystals as much as 15 mm in size occur in

a pegmatite in Lang Gulch, Hutton (3) p. 233. 3, Crystals as much as

45 mm in size have been found in talus blocks of the Ragged Peak scree,

ibid. (3) p. 236.

ALLEGHANYITE
Basic manganese fluosilicate, MnsCSiOjjaCOHjFjj

Orthorhomhic. In irregular grains. H. = 5.5. G. = 4. Color bright to

gra.visb pinli.

May be identical with tephroite.

Santa Clara County: 1, Reported by A. F. Rogers (21) p. 443 from
the Alum Rock Park manganese boulder; identity with tephroite sug-

gested by C. S. Ross and Kerr (2) p. 13.

ALLOPHANE
Hydrous aluminum silicate, AljSiOs-nHzO

Amorphous. Incrustations. Very brittle. Vitreous luster. Pale sky blue,

green, brown, colorless. Streak uncolored. H. = 3. G. = 1.85-1.89.

Infusible. Solulile in hydrochloric acid, yielding gelatinous silica. When
he.Ttod with cobalt nitrate, assumes a blue color.

San Bernardino County: 1, Allophane occurs in the veins of the Cali-

fornia Rand silver mine, Ilulin (1) p. 97.

San Luis Obispo County: 1, A specimen has come from Arroyo
Grande. (X. R.)

ALMANDITE
See garnet

ALSTONITE
See witherite; bromlite

ALTAITE
Lead tellurlde, PbTe

Isometric. Small octahedrons and massive. Metallic luster. Sectile.
Color tin white to dark gray, with a yellowish tinge tarnishing to bronze
yellow. H. = 8. G. = 8.16.

The yellow coating of lead and the violet solution for tellurium serve
to determine it.

Altaite is found associated with hessite, petzite, and gold tellurides

in a few localities.

Calaveras County: 1, In large masses with calaverite and hessite in

the Stanislaus mines on Car.son Hill (T. 2 N., R. 13 E., M. D.), Geuth
(5) p. 312. 2, Also reported from the Morgan mine, Hanks, (12) p. 68,

and 3, the Freuchwood mine near Robinson's Ferry (sec. 25, T. 2 N.,

R. 13 E., M. D.), Hanks (12) p. 388, with other tellurides.

Madera County: 1, About 200 yards east of the Chiquito trail and
half a mile north of Fish Creek, in the North Fork mining district,

AY. AY. Bradley (29) p. 311.
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Nevada County: 1, One of the minerals at the Providence mine,

Nevada City, occurring in bunches in the Ural vein intergrown with

native gold and associated with quartz, pyrite, and galena, Lindgren

(12) p. 117. 2, Found in the ore of the Champion mine, W. D. Johnston

Jr. (3) p. 27. 3, On the 5000-foot level of the Empire mine, in Grass

Valley, W. D. Johnston, Jr. (4) p. 44.

Tuolumne County: 1, Occurred in the Golden Rule mine near Tuttle-

town. Hanks (12) p. 68. 2, Crystals cemented by gold came from the

Barney pocket mine. Sawmill Flat near Columbia, Eakle (1) p. 324.

3, Clusters of crystallized gold and altaite in parallel grouping were

found in the Bonanza and O'Hara mines near Sonora, Sharwood (5)

p. 26. 4, Reported from the Adelaide mine by Hanks (12) pp. 68, 388,

and from the Sell mine (sec. 30, T. 2 N., R. 15 E., M. D.) as gray

crystals on crystallized gold, Foshag (p.c. '35).

ALUNITE
Basic hydrous sulphate of aluminum and potassium, K2Alo(OH)i2(S04)4

Hexagonal-rhomhohedral. Small crystals and ma.ssive. Basal cleavage
distinct. Brittle. Vitreous luster. Color white, sometimes reddish. Streak
white. H. = 3i-4. G. = 2.58-2.75.

Infusible and decrepitates. Turns blue when moistened with cobalt

nitrate and intensely heated. Gives water in a closed tube. Slowly soluble
in sulphuric but insoluble in hydrochloric acid.

Calaveras County: 1, Small crystals found at Railroad Flat, W. W.
Bradley (32) p. 565.

Colusa County: 1, Massive alunite carrying gold collected at Sulphur
Creek, Woodhouse (p.c. '46).

Inyo County: 1, Soda-bearing alunite has been analyzed from a de-

posit in the Funei-al Range, Wherry (1) p. 83. 2, A specimen, S.M.B.

(20833) comes from the Cactus Range, W. W. Bradley (26) p. 85.

Kern County: 1, In rather abundant stringers of coarsely crystalline

material, collected by J. W. Bradley (p.c. '45) at Middle Buttes, near
Mojave.
Mariposa County: 1, Constituent of a quartzite at Tres Cerritos,

southwest of Indian Gulch, Turner (19) p. 424.

Mono County: 1, Massive pink and brown alunite occurs with anda-
lusite at the great andalusite deposit in the White Mountains, 7 miles

east of Mocalno, Kerr (3) p. 629. An analysis by A. Rautenberg, D. M.
Lemmon (p.c. '36) shows that tlie fle.sh-colored material is natroalunite.

Orange County: 1, As chalky nodular masses associated with gypsum
in schist, exposed in a road cut at San Juan Capistrano Point, Wood-
ford (p.c. '36).

San Bernardino County: 1, Abundant with krausite and other sul-

phates in the "sulphur hole," below the old borax mines. Calico Hills,

Foshag (19) p. 352. 2, Minor greenish-j'ellow crusts occur on limestone

in a barite deposit southwest of Lead Mountain (T. 10 N., R. 1 W.,

S. B.), Murdoch (p.c. '45).

Shasta County: 1, Common in the muds of the hot springs south of

Lassen Peak as isolated crj'stals and aggregates, A. L. Dav and Allen

(1) p. 120, C. A. Anderson (8) p. 242.

Sonoma County: 1, Common at The Geysers, Vouseu (6) p. 290. 2,

Abundant in Hooker Canyon (E^ sec. 1, T. 6 N., R. 6 W^, M. D.), in a

breccia, and filling seams up to several feet in width, Laizure (9) p. 56.
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ALUNOGEN
Hydrous aluminum sulphate, Al2(S04)3-16H20

Monocliiiie. Fibrous masses, crusts, powder. Vitreous to silky luster.

Color white. H. = lJ-2. G. = 3.(5-1.8.

In a closed tube yives water. Soluble in water and has an alum taste.

Ammonia precipitates aluminum hydroxide.

Alameda County: 1, Occurred as white powder at Alma mine, Leona
Heights, Sehaller (1) p. 216.

hiyo County: 1, Occurs in fibrous masses with epsomite in clay at the

mine of the American Magnesium Company near Ballarat, Hewett et al.

(1) p. 96.

Marin County: 1, Fibrous tufts found with gypsum in shale at the

road tunnel near Fort Barry, Vonsen (p.c. '32).

Mariposa County: 1, As fibrous masses with graphite on quartzite at

the P and L mine, 2 J miles south of El Portal, W. W. Bradley (28)

p. 343.

Nevada County: 1, Colored blue by copper, it occurs in the Provi-

dence mine, Nevada City, Lindgren (12) p. 120.

Placer County: 1, At the Kilaga mine, 3 miles east of Lincoln, W. W.
Bradley (29) p. 107.

San Luis Ohispo County: 1, As a white powder near Paso Robles,

Schrader et al. (1) p. 42.

Shasta County: 1, Incrustations of alunogen appear around the hot

springs in the Mount Lassen area, A. L. Day and Allen (1) p. 118.

Sonoma County: 1, Present in abundance at The Geysers, near

Cloverdale, A. L. Day and Allen (2) p. 45, Vonsen (6) p. 290.

ALURGITE
See muscovite

AMALGAM
See gold amalgam

AMARANTITE
Hydrous iron sulfate, Fe:;03-2S03-7H2O

Triclinic. Crystals slender prismatic. Usually columnar or bladed aggre-

gates, sometimes radiated. Cleavage perfect, pinacoidal. Brittle. H. = 2.5.

G. = 2.11. Color orange to brownish red, streak lemon yellow.

Riverside County: 1, Amarantite occurs with magnesian copiapite in

the Santa Maria Mountains near Blythe, E. S. Dana (6) p. 612,

Schairer and Lawson (1), p. 242.

AMAZONITE
See feldspar, microcline

AMARGOSITE
See montmorillonite

AMAZONSTONE
See feldspar, microcline

AMBER
An oxygenated hydrocarbon

In irregular masses, with conchoidal fracture. Transparent to trans-

lucent. Luster resinous. Color yellow, sometimes reddish or brownish.

H. = 2-2i. G. = 1.096.

Easily fusible.
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Vent^tra County: 1, The occurrence of amber in minor amounts in

Eocene beds on the northeast side of Simi Valley has been described by
Murdoch (1) p. 309.

AMBLYGONITE
Lithium-aluminum fluo-phosphate, LiAI(F,OH) PO4

Triclinic. Crystals large and coarse. Geuerall.v massive. Cleavage per-

fect basal. Brittle. Vitreous to pearly luster. Color white to pale bluish.

Streak white. H. = 6. G. = 3.01-3.09.

Easily fusible, giving the red flame of lithium. Fused with sodium
carbonate and then boiled with nitric acid, the phosphate reaction is

obtained on the addition of the solution to ammonium molybdate. Soluble

in sulphuric acid.

Aniblygonite is an important lithia mineral, but only a few deposits

are known in the state.

Riverside County: 1, At the Fano mine (sec. 33, T. 6 S., R. 2 E.,

S. B.), on the north side of Coahuila Mountain in a pegmatite with

kunzite, tourmaline, and lepidolite, Kunz (24) p. 122, (25) p. 968.

San Bernardino County: 1, White, massive aniblygonite has been

found on Turtle Mountain, W. W. Bradley, (26) p. 106.

San Diego County: 1, A large mass of white massive aniblygonite

occurred at the Stuart mine, Pala, in a pegmatite carrying rubellite and
lepidolite, Kunz (18) p. 259, (24) p. 125, Schaller (8) p. 122. 2, It

occurs also in the Caterina mine and others near Pala, Kunz (24) p. 86.

3, On Aguanga Mountain, at the Mountain Lily mine, it is a.ssociated

with cassiterite and blue tourmaline, S. M. B. (18625). 4, Some white

cleavable fragments were found at the Victor mine at Rincon, A. F.

Rogers (4) p. 217. 5, Kunz (24) p. 135, reported it from the Himalaya
mine at Mesa Grande. 6, It occurs with lejiidolite at the Royal mine, on

the northeast .slope of Granite Peak, (probably ^\Yi sec. 18, T. 13 S.,

R. 5 E., S. B.), Kunz (23) p. 314. Further reference for the Pala dis-

trict, Jahns and Wright (5) pp. 19, 40.

AIVIETHYST
See quartz

AMIANTHUS
See serpentine

AMMONIA ALUM
See tschermigite

AMPHIBOLES
In this group are a series of complex silicates of magnesium, iron,

calcium, and aluminum, or varying combinations of these elements.

They are very common rock-forming minerals, and are found in both
igneous and metamorphic rocks. They are so common that only the most
interesting occurrences can be mentioned.
The following is a common classification of the amphiboles giving

species (S) and varietal (V) names:
Anthophyllite (S)
Griinerite (S)
Cummingtonitp (S)
Tremolite (S)

Nephrite (in part) (V)
Actinolite (S)

Nephrite (in part) (V)
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Hornblende (S)
Eilonite (V)
ParKiisitc (V)
Common iKirnlilcnde (V)
Basaltic liornMciKle (V)

Soda aniphiboles

Arfvcdsonite (V)
Barkevikite (V)

Glaucopliane (V)
Crossite (V)
Gastaldite (V)

Riebeckitc (V)
Crocidolite (V)

ACTINOLITE

Basic silicate of calcium, magnesium, and iron,

Ca..(Mg,Fe).,Si8022(0H) =

Very abundant in the schists of the Coast Ranges and of the Sierra

Nevada. Generally in bright-green prisms or prismatic aggregates.

G. = 3-3.2.

Alameda and Contra Costa Counties: 1, Actinolite schists are common
in the district around Berkeley and San Pablo. Boulders have been

found with radiating crystals up to 10 centimeters in length, Hanks

(12) p. 69, Blasdale (1) pp. 328, 333.

Kern County: 1, Actinolite schists are common in the Rand forma-

tion, Ilulin (1) p. 24. 2, Crystals have been found in a contact deposit

a quarter of a mile east of Hobo Hot Springs, W. D. O'Guinn, (p.c.

'35), associated with molybdenite and garnet.

Madera County: 1, Coarsely crystalline actinolite occurs in a contact

deposit with epidote and garnet on Shadow and Johnston Creeks, at the

Iron Mountain magnetite deposit, in the Ritter Range, Erwin (1) p. 67.

Marin County: 1, Actinolite occurs with lawsonite in the schists half

a mile east of Reed Station, F. L. Ransome (3) p. 311, and 2, in large

nests of crystals in talcose rocks east of Sausalito Harbor, J. D. Dana
(2) p. 634.

Mendocino Coiinty: 1, Ijarge and beautiful prisms of actinolite were
found in a road cut on the Cloverdale Highway, 3 miles northwest of

Pieta Creek, Von.sen (p.c. '45). 2, Large masses of good actinolite

prisms occur near Potter Valley (N. R.).

8a7i Benito County: 1, Actinolite is one of the vein minerals at the

benitoite locality, near the headwaters of San Benito River, Louderback
and Blasdale (6) p. 360.

San Bernardino County: 1, Actinolite has been found in the Hillis

marble quarry 17 miles east of Victorville, The Mineralogist (3) p. 20.

2, It is found in the gravels at Cajon Pass, as pebbles of actinolite schist,

Webb (p.c. '45).

Siskiyo2i County: 1, Massive bladed actinolite occurs near the mouth
of Black Gulch on the South Fork, Salmon River, Goudey (p.c. '36).

ANTHOPHYLLITE
Basic silicate of magnesium and Iron, (Mg,Fe)7Si8023(0H)2

Ortborhombic. Prismatic. Commonly lamellar or fibrous massive.
Cleavage perfect prismatic. Vitreous luster. Color brownish gray, brown-
ish green. Streak uncolored or grayish. H. = 5^-6. G. = 2.85-3.2.

B.B. fuses to a black magnetic enamel. Insoluble in acids.

Anthophyllite is a metamorphic mineral that occurs in schists aud
gneisses.
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Contra Costa County: 1, Fibrous masses of anthophyllite occur in the

schists near San Pablo, and the mineral has been analyzed by Blasdale

(1) p. 343.

Riverside County: 1, It occurs with tremolite and aetinolite in the

Eagle Mountains, (N. R.)-

San Bernardino Coimty: 1, It occurs in the Slate Range, Hanks (12),

p. 67.

Shasta County: 1, The mineral at the Stock Asbestos mine, 3 miles

east of Sims Station, is apparently anthophyllite asbestos, E. Sampson

(2) p. 317.

Trinity County: 1, At Coffee Creek, 1 mile north of Carrville, dark,

soda-rich anthophyllite occurs as cross-fiber asbestos veins up to 5 centi-

meters in width in serpentine, Laudermilk and Woodford (1) p. 259.

CUMMINGTONITE

Basic silicate of magnesium and iron, (Mg,Fe)7Si802a(0H)z

Occurs in brown fibrous or lamellar masses, and is similar to antho-

phyllite. G. = .8.1-3.4.

Sa7i Bernardino County: 1, Cummingtonite has been reported from
Daggett, S. M. B. (11381).

HORNBLENDE
Edenite, Pargasite, Common Hornblende, Basaltic Hornblende

Ca4Na2(Mg,Fe")8(AI,Fe"',Ti)6Sii=044(0,0H)4

Vari.nble in composition and rather rich in aluminum. Usually dark
green to black.

Hornblende is an extremely common constituent of igneous rocks,

gneisses, and schists. In only a relatively few places does it occur in a

fashion of any particular interest.

Calaveras County: 1, Coarsely crystalline rock, made up almost

exclusively of hornblende, has been found in considerable volume at

Carson Hill, Moss (1) p. 1011. 2, A large mass of hornblende rock

occurs just west of Vallecito on the road to Angels Camp, Wilke

(p.c. '36).

El Dorado County: 1, Large cleavage masses of black hornblende

occur with orthoelase, sulphides, and axinite at the old Cosumnes copper

mine near Fairplay, (N. R.).

Fresno County: 1, Pargasite in fine light-brown prisms, occurs in

crj'stalline limestone with spinel and diaspore, Chesterman (p.c. '51).

Mono County: 1, Long, slender crystals of hornblende have been

found with tridymite in cavities of lava 8 miles west of Bridgeport,

Sehaller (8) p. 128.

Plumas County: 1, The variety edenite is one of the constituents of

the plumasite at Spanish Peak, Lawson (5) p. 225.

Riverside County: 1, Good, dark-green crystals of hornblende up to

1 inch in length were found in a pegmatite just west of the Jensen
quarry, 4 miles west of Riverside, J. W. Clark (p.c. '36).

San Bernardino County: 1, Poorly formed crystals of basaltic horn-

blende are found in the volcanic ash deposits at Siberia Crater, near

Amboy. Occasionally these hornblendes form the cores of small volcanic

bombs, Brady and Webb (1) p. 406.

Sishiyou County: 1, Hornblende occurs as prominent black crystals in

andesite at Sugar Loaf, Diller et al. (15) p. 61.
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Tulare County: 1, C. Durrell (p. c. '35) reports hornblende crystals

up to several inches in length, in a hornblende nabl)ro near "Woodlake

(sec. 9, T. 17 S., R. 26 E., M. D.), and 2, crystals up to 10 inches in

Yokohl Valley (NW^ sec. 17, T. 18 S., R. 28 E., M. D.).

NEPHRITE

The variety nephrite is tremolite or actinolite in compactly fibrous

form, very similar in appearance to jadeite.

Marin County: 1, Veins and lenses of nephrite have been found in

massive serpentine at Massa Hill, sec. 19, T. 5 N., R. 7 W., M. D.,

Chesterman (3) p. 3, (4) p. 1517.

Mendocino County: 1, Nephrite occurs in boulders at "Williams Creek,

about 6 miles east of Covelo, Chesterman (p.c. '51). 2, Nephrite with

crocidolite and jadeite has been reported from boulders in the stream
bed, on the north fork. Eel River, near Mina, Anon. (12) p. 2.

Monterey County: 1, Nephrite of good jade quality has been found in

serpentine in the western Santa Lucia Range, between Point Sur and
Salmon Creek Ranger Station, mostly as rolled pebbles and boulders,

A. F. Rogers (47) p. 1941. 2, Beach boulders and nodules of nephrite

in mvlonite occur at Plaskett and Willow Creeks, sec. 19, 31, T. 23 S.,

R. 5 E., M.D., Crippen (2) pp. 1-14.

Santa Barbara County: 1, A boulder of nephrite was found near

Los Olivos in a creek bed, on the south slope of Figueroa Mountain,
C. D. Woodhouse, (p.c. '51).

Siskiyou County: 1, Nephrite was found at Chan Jade Mine, Indian
Creek, near Happy Camp, some with flecks of gold, Kraft (1), p. 34, 35.

S.M.B. 21119 from this locality, misidentified in 1943 as California jade,

is nephrite of good quality, containing flecks of gold, Crippen
(p.c. '55).

Trinity County: 1, Stream boulders of jadeite with nephrite are

reported from the north fork of the Eel River, Anon. (8), p. 16.

Tulare County: 1, Masses of nephrite, some of cutting quality occur
in serpentine at Lewis Hill, 2 miles north of Porterville, Anon. (11)

p. 1; Anon. (12), p. 2. Crippen (2) p. 4.

TREMOLITE
Basic silicate of calcium and magnesium, Ca2lVlg5Si80a2(OH)a

Common as a motamorijliic mineral in schi.sts and crystalline lime-

stones, occurring as white or gray long prismatic and fibrous aggregates,
often as a.sbestos. G. = 2.9-3.2.

Mountain leather and mountain cork are flexible sheets of interlaced
fibers of tremolite.

Amador County: 1, Fibrous sheets of tremolite in the form of moun-
tain leather and mountain cork have been found at the Little Grass
Valley mine, Pine Grove district. Hanks (12) p. 70.

Contra Costa County: 1, Tremolite is abundant, with actinolite, in

the schists near San Pablo, Blasdale (1) p. 333.

Fresno County: 1, One- to two-inch crystals have been found in

contact zones in crystalline limestones in the Twin Lakes district,

Chesterman (1) p. 254.

Inyo County: 1, Occurs in altered carbonate rocks in the Quartz
Spring area, McAllister (3) p. 36.

Kern County: 1, Large columnar, brittle tremolite occurs at Tollgate
Canyon, north of Tehachapi, (N. R.).
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Madera County: 1, White fibrous asbestos is found in piedmontite

schist near Shadow Lake, A. M. Short (1) p. 493. 2, An extensive area

of asbestos occurs at the Savannah mine, near Grub Gulch, Bradley and
McLaughlin (3) p. 538. and 3, another at the Baker mine near Coarse

Gold (N. R.).

Marin County: 1, Found with wollastonite in the schists on the shore

of Tomales Bay, F. M. Anderson (1) p. 132.

Placer County: 1, White "slip-fiber" asbestos up to 8 inches was
found a quarter of a mile east of Iowa Hill (sec. 28, T. 15 N., R. 10 E.,

M. D.) (N. R.). 2, In long gray-green, silky fibres at the Morgan mine
south of Towle (sec. 12, T. 15 N., R. 10 E., M. D.), C. A. Waring (4)

p. 321 ; 3, Large masses of asbestos are reported at Wisconsin Hill and
Arizona Flat, (N. R.).

Plumas County: 1, Asbestos is found on the west slope of Fales Hill,

(sec. 25 ?, T. 25 N., R. 7 E., M. D.) Logan (20) p. 85; 2, At the Fire-

proof asbestos mine, near Sloat (N. R.). 3, Tremolite occurs at Rich
Bar, Indian Creek, northwest of Meadow Valley, E. S. Dana (5)

p. 1096.

Riverside County: 1, Slip-fiber asbestos has been reported southwest
of Palm Springs, a quarter of a mile southwest of Benchmark 3871,

sees. 4, 5, T. 7 S., R. 6 E., S. B., .southwest of Pinon Flat, F. J. H.
Merrill (2) p. 550. 2, Small amounts of white asbestiform tremolite

occur in the crystalline limestone at the Jensen quarry, 4 miles west of

Riverside, E. H. Peebles (p.c. '45). 3, Prismatic aggregates of tremolite

occur in the contact limestone at the new city quarry, Riverside, Rich-

mond (1) p. 725. 4, Well-formed small crystals occur in limestone, with
phlogopite, etc., at the Midland mine of the U. S. Gypsum Company, in

the Little Maria Mountains, Campbell (p.c. '36). 5, Mountain cork is

reported in whitish, eorklike masses from Blythe, Anon. (5) p. 496.

6, Amjihibole asbestos in fibers sometimes over a foot in length, is found
in an extensive zone li miles due east of Toro Peak, sec. 31, T. 7 S.,

R. 6 E., S. B., Durreir(p.e. '54).

San Bernardino County: 1, It occurs as residual grains in a large
talc deposit 7 miles northeast of Silver Lake, Wicks (1) p. 319. 2, Crys-
tals up to several inches in length occur in the Furnace limestone.
Furnace Canyon, Baker (1) p. 337, Woodford and llarriss (4) p. 268.

3, A pale blue soda-tremolite occurs with diopside near the mouth of
Cascade Canyon, ilerriam and Laudermilk (1) p. 716. 4, Coarse-fibered
tremolite occurs at the Scorpion mine, 2i miles from the Mojave River
and 14 miles north fi-om Oro Grande, Grossman (2) p. 236. 5, Gold-
bearing tremolite was found in the Wild Rose group, 30 miles southeast
of Victorville, Turner (31) p. 835.

San Diego County: 1, Asbestos fibers up to 6 inches in length come
from 3 miles east of Warner Hot Springs, Goodyear (5) p. 148.

Santa Cruz County: 1, Mountain leather is reported from near Santa
Cruz, Fitch (1) p. 9.

Sierra County: 1, Fibers 5 to 6 inches long come from Goodyear
Creek, half a mile from Goodyear Bar, Crawford (1) p. 406. 2, Long
slip-fiber asbestos occurs at the Green and Fair prospect (sec. 33, T. 20
N., R. 12 E., M. D.), Logan (13) p. 154. 3, Leathery asbestos came from
the Plumbago mine, Alleghany district, Ferguson and Gannett (6)
p. 48.
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Sonoma Coiinfy: 1, Lenticular masses of slender prisms occur in the

Culver-Baer area, Kramm (1) p. 844.

Trinity County: 1, Asbestos occurs at several localities—near Castella,

Triuity Center and Weaverville, G. C. Brown (2) pp. 876, 877.

Tulare County: 1, Small occurrences of asbestos are found near

Porterville, Frazier Valley, etc., Tucker (3) p. 905.

Tuolumne County: 1, White fibrous tremolite occurs in the marble
near Columbia, Hanks (12) p. 70.

Yuba County: 1, Small amounts of slip-fiber asbestos occur south

of Challenge, and in T. 19 and 20 N., R. 7 and 8 E., M. D., C. A.
Waring (4) pp. 423, 424.

SODA AMPHIBOLES
Barkevikite

A lionilikMuIe rich iu ferrous iron and alkalies.

Fresno County: 1, Barkevikite occurs near the head of White Creek,

(SEJ sec. 4, T. 19 S., R. 13 E., M. D.) northwest of Coalinga, as crystals

in cavities of a soda-syenite, accompanied by analcime, albite and
aegirite, Arnold and Anderson (8) p. 158.

Los Angeles County: 1, Abundant barkevikite occurs in small dikes

along South Riverside Drive at the north end of Griffith Park, Neuer-
burg (p.c. '50).

San Benito County: 1, A mass of barkevikite svenite occurs near the

gem mine, sec. 25, 26, T. 18 S., R. 12 E., M. D., Eckel and Meyers (2)

p. 91.
CROSSITE

Intermediate between glaucophane and riebeckite

Contra Costa County: 1, Cro.ssite was found in a boulder north of
Berkeley, and described by Palache (3) p. 185, as a new amphibole.
Analy.sis by Blasdale, Washington (1) pp. 49, 50.

Los Angeles County: 1, Crossite was discovered as microscopic crys-

tals in schist, in the San Pedro Hills near Malaga Cove, Woodford (1)
p. 54, 2, and from Santa Catalina Island, ibid.

Mendocino County: 1, Prismatic grains of crossite occur in the Fran-
ciscan schist near the headwaters of Jumpoff Creek, near Covelo, S. G.

Clark (p.c. '35).

San Dieyo County: 1, Crossite occurs in schist boulders of the San
Onofre breccia, with glaucophane, Woodford (2) p. 186, Reed (5)

p. 347.
GLAUCOPHANE

Na4MgoAl4Sii6044(0H,F)4

Glaucophane is a widespread constituent of the schists in the Coast
Ranges, from Mendocino County to San Diego County.
Alameda County: 1, General .study of glaucophane bearing schists

of Berkeley Hills. IBrothers (1), p. 614.

Calaveras County: 1, A specimen from the Collier mine, 6 miles

northeast of Murphys was identified as glaucophane by Michael-Levy,
Hanks (12) p. 183; S.M.B. (4259).

Lake County: 1, Glaucophane was described from Sulphur Lake by
Becker (4) p. 102, and 2, from the Wall Street quicksilver mine. Hanks
(12) p. 183, S.M.B. (4720).

Los Angeles County: 1, Glaucophane was found with crossite at

Malaga Cove, near Redondo Beach, Reed (5) p. 347. 2, At Little Har-'

bor, on Santa Catalina Island, W.S.T. Smith (1) p. 1.
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Marin Couniy: 1, Glaiioophane occurs with lawsonite near Keed Sta-

tion, on the Tiburon Peninsula, F. L. Ransome (3) p. 311. 2, On Angel
Island as extremely fine blue needles, F. L. Ransome (2) p. 206.

San Benito County: 1, Glaucophane occurs at the benitoite locality,

near the headwaters of the San Benito River, Louderback and Blasdale

(5) p. 360.

San Diego County: 1, Glaucophane is found in schist boulders of the

San Onofre breccia, with crossite, Woodford (2) p. 186. 2, Glaucophane
(gastaldite) occurs as silky fibers in diorite at the contact of a pegmatite
dike at Rincon (sees. 25, 36, T. 10 S., R. 1 W., S. B.) Murdoch and
Webb (6) p. 353.

Santa Clara County: 1, Glaucophane occurs in eclogite and schists at

the north end of Calaveras Valley, Nutter and Barber (1) p. 742. 2, In
the Oak Hill area, Carey and Miller (1) p. 166. 3, As seams and segrega-

tions in eclogite on Coyote Creek 6 miles north of San Martin, Holway
(1) p. 347.

Sonoma County: 1, Glaucophane is found 2 miles southwest of

Healdsburg, Nutter and Barber (1) p. 740. 2, At Camp Meeker, in

crystalline schists, ibid. (1) p. 74. 3, It occurs with lawsonite near Val-
ley Ford (T. 6 N., R. 10 W., M. D.), and near Petaluma, Vonsen (p.c.

'45). 4, Blue crystals of glaucophane occur with cliuozoisite, 2h miles

east of Valley Ford, S.M.B. (21318). Confirms Vonsen (p.c. '45).

RIEBECKITE

Basic silicate of sodium and iron, NaoFe"6Fe"'4Sii60«(OH)2

Crocidolilc is the finel.v fibrous form ("blue asbestos").

Lake County: 1, S.M.B. (11464), from near Lakeport is crocidolite.

Mendocino County: 1, Crocidolite, with nephrite and jadeite, occurs
in boulders on the north fork, Eel River, near Mina, Anon. (12),' p. 2;
Chesterman (p.c. '51).

Santa Clara County: 1, Crocidolite is reported by A. F. Rogers (7)

p. 377, from a locality east of Hamilton.
Sonoma County: 1, A specimen of crocidolite S.M.B. (19626) is from

Pine Flat. 2, Reibeckite is found with aegirite in cavities of soda rhyo-

lite near Glen Ellen on the east side of Sonoma Valley, Chesterman (p.c.

'51).

Tulare County : 1, Clusters of riebeckite needles as much as a quarter
of an inch in length, are found along a serpentine contact, in quartz-

albite schist, southeast of Rocky Hill, Durrell (2) p. 93.

Tuolumne County: 1, Microscopic radiating tufts of riebeckite

needles are found in albitite, at the Clio mine half a mile east of Jack-

sonville, A. Knopf (11) pp. 21, 40.

ANALCITE—Analcime
Hydrous sodium and aluminum silicate, NaAISi206H20

Lsometrie. Cr.vstals usually traiiezohedrons. Also massive Rranular;
compact. Brittle. Vitreous luster. Colorless to white. H. — S-SJ. G. = 2.22-

2.29.

Fuses to a clear slass aud shows bright-yellow flame of .sodium. Gela-
tinizes with hydrochloric acid. Gives a small amount of water in a closed

tube.

Analcime is a zeolite occurring as a secondary mineral in volcanic

rocks and often in large, well-formed crystals. It is also found as an
original constituent in some diabases and basalts.

i
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Alameda County: 1, Occurs in brilliant crystals, and massive, in

amvgdules of andesite in the Berkeley Hills, Lawson and Palaehe (4)

p. 418.

Fresno County: 1, Found with albite, aegirite, and barkevikite in

cavities in a soda-svenite near the head of "White Creek (SE^ sec. 4, T.

19 S., R. 13 E., m! D.), Arnold and Anderson (8) p. 158; it appears
that this may be the occurrence referred to under San Benito County
as White Creek.

Inyo County: 1, Occurs as crystals in amygdules of a basalt near the

Russell borax mine, Mt. Blanco district, associated with radiating natro-

lite, Poshag (10) p. 10.

Kern County: 1, The lava flows of Red Rock Canyon carry associated

analcime, natrolite, calcite, and occasionally opal, in the amygdules,
Murdoch and Webb (14) p. 330.

Los Angeles County: 1, Crj-stals up to f-inches in diameter appear
in seams of basalt near Lake Malibu, Schwarz (1) p. 414. 2, Analcime
occurs with natrolite in cavities of "dolerite" on Mulholland Drive,

Schiirmann (1) p. 12. 3, Analcime, with natrolite, prehnite, and apoph-
yllite, is found in veins and cavity fillings in basalt in the Pacific Elec-

tric quarry in Brush Canyon, locality 3, Neiierburg (1) p. 158, 4, Small
crystals occur with natrolite in cavities in lava at the head of Tick
Canyon, near Lang, Anon. (20), p. 382.

Mono Comity: 1, Small crvstals are found in volcanic rock from
Leavitt Meadows, W. W. Bradley (32) p. 565.

Plumas County: 1, Occurs in druses of the pegmatites, and as an
accessory mineral in the igneous rocks at the Engels mine. Turner and
Rogers (32) p. 373, Graton and McLaughlin (4) p. 18.

San Benito County: 1, Crystals of analcime occur in seams of barke-

vikite syenite on White Creek (San Benito River?), sec. 25, 26, T. 18

S., R. 12 E., M.D., Watters (p.c. '51) (See Fresno County, 1).

San Mateo County: 1, Occurs as glassy crystals in amygdules of

basaltic rock at Langley Hill, Haehl and Arnold (1) p. 39.

San Luis Obispo County: 1, Occurs in cavities in augite-tesehinite

dikes on the north side of the Cuyama Valley and also as water-clear

grains up to 6 millimeters disseminated through the rock, Fairbanks

(12) p. 277.

Santa Barbara County: 1, Occurs in large grains, and as inclusions

in augite grains, in an augite-tesehinite rock at Point Sal, Fairbanks

(14) p. 21.

Shasta County: 1, Occurs with chabazite, natrolite, and tridymite in

an amygdaloidal basalt 7 miles east of Round Mountain, Melhase (3)
No. 6, p. 1.

Trinity County: 1, Reported in ciystals more than 1^ inches in di-

ameter from a placer mine in this county, Bixby (2) p. 168.

Ventu7-a County: 1, Found with natrolite in amygdules of basalt in

the Frazier Mountain borax district, II. S. Gale (11) p. 439.

ANAPAITE
Hydrous calcium and iron phosplnate, (CaFe)3(P04)2-4H20

Tricliuic. Usually in tabular crystals. Two cleavages. Vitreous. Color
pale green. H. = 3|. G. = 2.8.

Soluble in nitric acid ; a yellow precipitate is obtained by adding the .

acid solution to ammonium molylidate. Anapaite becomes magnetic on
beating. Gives water in a closed tube.
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Kings County : 1, Layers of pale green crystals were found at a depth
of 500 feet in core from the Lewis well (sec. 23, T. 21 S., R. 21 E.,

M.D.), Melhase (3) No. 7, p. 7.

ANATASE—Octahedrite

Titanium dioxide, TiOz

Tetragonal. Small pyramidal crystals. Cleavage perfect basal and
pyramidal. Brittle. Adamantine to metallic luster. Color brown. Streak
uncolored. H. = 5i-6. G. = 3.82-3.95.

Same reactions as rutile.

This form of titanium oxide is rarer than rutile, and is found only

in miniate crystals.

El Dorado County: 1, Minute crj'stals with brookite were found on
quartz crystals near Placerville, Kunz (5) p. 329, (6) p. 395, (7) p.

207, (15) p. 394.

Nevada County: 1, Crystals of anatase have been reported in placer

gravels near North Bloomfield, Crippen (p.c. '51).

Riverside County: 1, Anatase occurs as a minor constituent of tona-

lite, in the tunnel south of Val Verde, R. W. Wilson (1) p. 124.

San Benito County: 1, A few minute pale-brown crystals were found
in the benitoite vein, Palaehe (6) p. 398, Louderback and Blasdale (5)

p. 380.

San Bernardino County: 1, Niobian anatase, in numerous flat tet-

ragonal cr3'stals, occurs in masses of soft greenish mica in a pegmatite

in the Cady Mountains, north of Hector, Hewett & Glass, (3) p. 1044.

ANAUXITE
Hydrous aluminum silicate, Al8(Si40io)3(0H)i2-3H2O

Monoclinic. In crystal plates witb he.\agonal outline. Perfect ba^al
cleavage. Luster pearly. Color white or pale brown. H. = 2i. G. = 2.524.

Alameda County: 1, A constituent of the sedimentary rocks near
Tesla (sees. 11, 12, T. 3 S., R. 3 E., M. D.), V. T. Allen (5) p. 274.

Amador County: 1, A characteristic constituent of the lone sand-
stone, especialty on the Mokelumne River, 1 mile west of Lancha Plana,
V. T. Allen (2) p. 145. 2, Material from the Newman pit near lone was
analyzed by Fairchild, R. C. Wells (3) p. 97.

Contra Costa County: 1, Some sedimentary layers in the Brentwood
area, east of Mount Diablo (T. 1 N., R. 2 and 3 E., M. D.) carry up to

60 percent anauxite, V. T. Allen (5) p. 280.

Fresno County: 1, Occurs in occasional layers of the sediments in the
Panoche Hills, V. T. Allen (5) p. 277.

Fhnnas County: 1, Identified by A. F. Rogers (38) p. 160 as minute,
pale-brown, thin tabular crj'stals in cavities of a pyroxene andesite.

Tuolumne County: 1, Thin brown crystals occur in cavities of an
augite andesite, near Jamestown, A. F. Rogers (36) p. 160.

ANDALUSITE
Aluminum silicate, AbSiOs

Orthorhombic. In coarse i)rismatic forms. Massive, columnar. Cleavage
prismatic distinct. Brittle. Vitreous luster. Colorless, gray, pink, rose
red, violet, green. Streak uncolored. H. = 7i. G. = 3.16-3.20.

Infusible. Jloistened with cobalt nitrate and heated, yields the alumina
blue color. Insoluble.

Chiastolite is andalusite with symmetrically arranged black inclusions.

{
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Andaliisite oecurf? as a constituent of gneisses and schists, and is

usually associated with kyanite, sillimanite, and staurolite.

Alpine County: 1, Found in some abundance, with lazulite, ihueuite,

and rutile, in metaiuorphic rocks about 10 miles south-southwest from

Markleeville, Woodhouse (p.e. '45).

Butte Counltj: 1, Andalusite crystals as juuch as 2 cm in size occur in

andalusite schists, li miles southeast of Big Bear Lookout (locality

415), Ilietanen (1) p. 575.

Fres7io County: 1, Large crystals were found in i)egmatite in Clarks

Valley 9 miles east of Sanger, Melhase (6) p. 22. 2, Radiating masses

and prismatic crystals up to 10 by 15 centimeters, of a pink to dark-

reddish-violct color, were found in a narrow pegmatite about li miles

southeast of Sharpsville (Si see. 20, T. 11 S., R. 22 E., M. D.), Mae-
donald and Merriam (1) p. 588.

Kern County: 1, Chiastolite schists occur on Walker Creek southeast

of Bakersfield, Sampson and Tucker (4) p. 453.

Los Angeles County: 1, The "spotted" (cordierite) slates at the junc-

tion of Franklin and Coldwater Canyons, Santa Monica Mountains,

carry fair-sized chiastolite crystals. Funk (1) p. 33. 2, Chiastolite crys-

tals are prominent in the Santa Monica "slate" at localities 14, 15, 16,

17, in Nichols, Coldwater, and Franklin Canyons, Neuerburg (1)

p. 159.

Madera County: 1, Chiastolite was first noted by W. P. Blake (7)

p. 304, along the Cliowchilla River, notably at Chowchilla crossing on

the old Fort Miller road, Hanks (12) p. 70. 2, Crystals of andalusite up
to 1 centimeter in length, in a muscovite matrix, were found half a mile

below the junction of Bench Creek and the North Fork, San Joaquin
River, Erwin (1) p. 29. 3, Large crystals (3 inches by | inch) were
found at the Ne Plus Ultra mine, near Daulton's Ranch (sec. 35, T. 9 S.,

R. 18 E., M. D.), Hanks (12) p. 70, Turner (4) p. 455, Logan (24)

p. 42. 4, Fine specimens, in size up to 3 by 1^ inches showing a rich

black cross ])attern on white or salmon-colored background were de-

scribed by W. W. Jefferis from this county, but the exact locality is

not known, Kunz (24) pp. 88-89.

Mariposa County: 1, Small crystals in slate are found at Miller's

Ranch near Hornitos, Hanks (12) p. 70. 2, Chiastolite is found on
Moores Flat, ibid. p. 70.

Mono County: 1, A large commercial deposit of andalusite, which
carries corundum, pyrophyllite, and many other minerals in small
amounts, is worked at the mine of Champion Sillimanite Incorporated,
on the western slope of the White Mountains about 7 miles east of
Mocalno, A. Knopf (7) p. 550, Peck (1) p. 123, Jeffery and Woodhouse
(3) p. 461, Kerr (3) p. 621, Woodhouse (5) p. 486. 2, Andalusite occurs
with lazulite, etc., in metamorphic rocks 1 mile west of Green Lake
(sec. 28?, T. 3 N., R. 24 E., M. D.), Woodhouse (p.e. '45).

Nevada Cottnty: 1, It has been reported from Gra.ss Valley by Lind-
gren (12) p. 92.

Riverside County: 1, Opaque pink andalusite occurs near Coahuila,
Kunz (24) p. 99. 2, Pink crystals in a small pegmatite cutting the mag-
nesite deposit near Winchester have been described by Murdoch (3)
p. 68. 3, Giant pink crystals occur in pegmatite on Coahuila Mountain
(.sec. 29, T. 6 S., R. 2 E., S. B.), and 4, north of Winchester (.sec. 12, T.-

5 S., R. 2 E., S. B.) Webb, (11) p. 581.
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San Diego Couniif: 1, Pink radiating masses in a quartz vein are

found about 3 miles northeast of Pala (sec. 12, T. 9 S., R. 2 W., S. B.),

Sehaller (p.c. '46). 2, Masses of andalusite as much as 3 inches in diam-

eter are found in the northern parts of the Queen and Chief mines at

Pala, Jahns and Wright (5) p. 42.

Tulare County: 1, Cry.stals up to 5 centimeters long were found on
the west side of the valley of Sheep Creek (NWi sec. 84, T. 11 S., R. 28

E., M. D.), Durrell (p.c. '35).

ANDESINE
See feldspar

ANDRADITE
See garnet

ANGLESITE
Lead sulphate, PbSOi

Orthorhombic. Prismatic and tabular crystals ; massive, granular to

compact. Brittle. Adamantine luster. Color white, yellow, gray, green.

Streak uncolored. H. = 2^-3. G. = 6.3-6.39.

Easily fusible. Can be reduced on charcoal with soda to metallic lead.

Slightly soluble in nitric acid.

Anglesite is a common oxidation product of galena, and is often

found in lead districts in small amounts.

Inyo County: 1, At the Modoc mine, anglesite is associated with

bindheimite and azurite, as an oxidation product of galena, Hanks (12)

p. 71. 2, In the mines of the Cerro Gordo district it occurred as large

masses and crystalline crusts enclosing cores of galena, Silliman (12) p.

131 ; R. W. Raymond (5) p. 30. 3, In the Ubehebe district it occurs with
cerussite as alteration from galena, C. A. Waring and Huguenin' (2) p.

109. 4, Sparingly present in the Darwin mines, A. Knopf (4) p. 7.

5, In the Panamint district. Murphy (2) p. 322. 6, Abundant as an ore

mineral iu the Miuietta and Modoc districts, Argus Range. Woodhouse
(p.c. '54).

Madera Comity: 1, Reported as alteration of galena in the Minaret
district on Shadow Creek, and with linarite in the Bliss claims. North
Fork Basin, Erwin (1) pp. 67, 70.

Mono County: 1, Widely distributed in moderate quantity in the

Blind Spring Hill area, A. L. Ransome (2) p. 192. Crystals a third of

an inch in diameter were reported from this area by Hoffman (1)

p. 732.

Plumas County: 1, With wulfenite in gold ores from the Granite
Basin district. Turner (12) p. 589.

Riverside County: 1, A very small amount of anglesite has been
found at the Crestmore quarry, Eakle (15) p. 353. 2, It occurs with
carbonates and vanadates, at the Black Eagle mine, in northern part

of the Eagle Mountains, Tucker (8) p. 195.

Sail Bernardino County: 1, Anglesite, massive and in crystals occurs

at the Ibex mine in the Black Mountains 6 miles south of Saratoga
Springs, Cloudman, et al. (1) p. 821. 2, It occurs in small amounts in

the West Calico district. Weeks (2) p. 762. 3, In the Imperial lode.

Lava Beds district, with wulfenite. Tucker and Sampson (17) p. 351.
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ANHYDRITE
Anhydrous calcium sulphate, CaS04

Ortliorhoinbic. Crystals tliick talmlar. also prismatic. Vsually massive,

lamiMlar, granular. Throe pcrfpct rcctaiiKular clpavages. Urittle. Luster

vitreous to pearly. Color white, sometimes with a grayish, bluish, or

reddish tinge; also brick red. Streak grayish-white. H. =:3-3J. G. = 2.89-

2.98.

B.B. fuses at 3, coloring the flame reddish yellow, and yielding an
enamel-like bead which reacts alkaline. Soluble in hydrochloric acid.

Imperial County: 1, Anhydrite is reported from the Fish Creek
Mountains, Min. Inf. Serv. (22) p. 1.

Inyo County: 1, Reported from St. Ignaeio and Cerro Gordo mines

(N. R.). 2, Found in small amounts in the Panamint and Funeral

Ranges, Kunz (24) p. 103.

Mono County: 1, Anhj-drite occurs in the mountains south of Mono
Lake, Kunz (24) p. 103.

Orange County: 1, Anhydrite was foimd sparingly near Anaheim,
probably half a mile south of Santa Ana, Hanks (12) p. 72, Goodyear

(3) p. 339.

Riverside County: 1, Anhydrite occurs interlayered with gypsum in

the Palen jMountains, A. F. Rogers (14) p. 134. 2, Massive white

crystalline anhydrite occurs at the Midland mine in the Little Maria
Mountains; S.M.B. (20112), Anon. (23) p. 1.

San Bernardino County: 1, Anhj^drite is one of the many minerals

found in small amounts at Searles Lake, De Groot (2) p. 537. 2, It

occurs in the Owl Mountains near Owl Springs; 3, in the Ayawatz
Mountains near the Amargosa Riyer, Kunz (24) p. 103; 4, in the

"sulphur pit" with krausite and other sulphates near Borate, in the

Calico Mountains, Foshag (19) p. 352.

Shasta County: 1, In the deep levels of the Bully Hill and Rising

Star mines, it is found partly altered to gj^psum, A. F. Rogers (14)

p. 132.

ANKERITE
Carbonate of calcium, magnesium, iron, and manganese, CaCOs- (Mg,Fe,IVln)C03

IIoxaKonal-rlioiiil)i>h('dral. In rhomboliedral crystals. Also crystalline

massive, granular. Cleavage like calcite. Luster vitreous to pearly. Color
white to brown. H. = 3i-4. G. = 2.95-3.1.

B.B. like dolomite, but darkens in color ; with the fluxes reacts for iron
and manganese. Soluble with effervescence in the acids.

Amador County: 1, Ankerite occurs as incrustations on slate in the
Plymouth mine, A. Knopf (11) p. 35.

Calaveras County: 1, It is abundant at Carson Hill, A. Knopf (11)

p. 35 ; 2, occurs at the Golden Gate mine, 1 mile north of San Andreas,
Tucker (1) p. 82.

El Dorado County: 1, It is one of the gangue minerals in gold quartz
veins at the Larkin mine, 1 mile east of Diamond Springs, Logan (16)

p. 30.

Mariposa County: 1, It was first reported as an associate of maripo-
site on the Mariposa Estate, Silliman (7) p. 350. 2, It occurs in many
of the Mother Lode mines in this county. 3, As an enormous, massive
belt of coarse white carbonate 300 to 500 feet wide, just west of Coulter-

ville, A. Knopf (11) p. 35.
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Nevada County: 1, It is abundant in tho veins of the mines at Grass
Valley, W. D. Johnston, Jr. (4) p. 34.

riumas County: 1, Plat crj-stals, with pj-rite and associated with fine

albite crystals in vugs, occur at the Shady Run mine, 8 miles east of

Dutch Flat, Reid (1) p. 280.

San Bernardino County: 1, It is found in the scheelite veins, as part
of the gangue, in the mines at Atolia, Hulin (1) p. 73.

Tuolumne County: 1, Ankerite is widespread as a gangue mineral in

the Mother Lode mines of this county. Storms (9) p. 131.

ANNABERGITE—Nickel Bloom

Hydrous nickel arsenate, NisAs^Os-SHaO

Monoclinic. In capillary crystals and finely fibrous incrustations. Vit-

reous luster. Color apple green. H. = 2i-3. G. = 3.

Reacts similarly to erythrite, but tbe borax bead of nickel is brown in

the oxidizing flame, and cloudy gray in the reducing flame.

Coatings of annabergite are an indication of the presence of nickel

minerals that have been oxidized, and it is often associated with eryth-

rite.

Inyo County: 1, It Avas found associated with erythrite, smaltite, and
argentite in the claims of the Bi.shop Silver and Cobalt Mining Com-
pany, just east of Long Lake (sec. 14, T. 9 S., R. 31 E., M. D.), Tucker
and Samp.son (25) p. 378.

Lassen County: 1, A specimen, associated with smaltite and erythrite

(?), from this county is in the State Mining Bureau Museum (9981),
but no detail of locality is available.

Los Angeles County: 1, It has been found with siderite and pyrrho-

tite in Pacoima Canj-on, D'Arc.y (3) p. 269. 2, It occurs with erythrite,

smaltite, and native silver at the old Kelsey mine in San Gabriel Can-
yon, Storms (4) p. 244.

Tulare Cotinty: 1, Specimens of annabergite have come from near
Porterville, Noren (p.e. '54).

ANORTHITE
See feldspar

ANTHOPHYLLITE
See amphibole

ANORTHOCLASE
See feldspar

ANTIMONITE
See stibnite

ANTIMONY
Native antimony, Sb.

Hexagonal-rhombohedral. Generally massive, lamellar. Perfect basal
cleavage. Brittle. Metallic luster. Color and streak tin white. H. = 3-3^.

G. = 6.7.

B.B. on charcoal fuses very easily, and is wholly volatile giving a
white coating. The white coating tinges the R.F. bluish green. Crystal-
lizes readily from fusion.

Native antimony occurs in metal-bearing veins with silver, antimony,
and arsenic ores, especially with stibnite.
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Native antimony has been found at a few localities in the state. Many
references to

'

' antimony '

' in the literature, are to the sulphide, stibnite,

but there are some authentic occurrences.

Butte County: 1, Native antimonj' is reported with bournonite in the

gold ores of the Surcease mine, T. 21 N., R. 4 E., M.D., O'Brien (6)
•p. 431.

El Dorado County: 1, Native antimony has been reported from
Pleasant Valley. (N. R.)

Kern County: 1, Antimony has been found in a number of localities

in the Ilavilah and Kernville areas, associated with stibnite. Notable
occurrences are as follows: 1, On Erskine Creek 4 miles south of Hot
Springs, nodular masses up to 300 pounds have been foimd, "Watts (2),

p. 237. 2, The Rayo mine (sec. 36, T. 26 S., R. 33 E., M. D.) and 3,

Erskine Creek (Tom Moore) mine (sec. 24, T. 27 S., R. 33 E.. M. D.),

have furnished specimens associated with stibnite, W. W. Bradley (11)

pp. 21, 22, Behre (1) p. 332. 4, It was found at Little Caliente Spring,
south of Piute, with stibiconite; S. M. B. (11671). 5, It has also been
reported from the old San Emif;dio mine (N. R.). 6, From Antimony
Peak, 12 miles southwest of Sunset and 5 miles northwest of Cuddy
Valley, Tucker (p.c, '36). 7, In Jawbone Canvon (sees. 5, 6, T. 30 S",

R. 36E., M. D.), (N. R.).

APATITE
Calcium phosphate, with other elements

Fluorapatite, Ca3(P04)3F

Chlorapatite, Car,(P04)3CI

Hydroxylapatite, Ca^( P04)3(OH)
Carbonate apatite, Ca5(P04)3(C03) H2O

Hexagonal. Prismatic and tabular crystals. Massive, granular to com-
pact. Brittle. Vitreous to greasy luster. Colorless, green, yellow and
brown. Streak white. H. = 4i-5. G. = 3.17-3.23.

Practically infusible, but easily soluble. Ammonium molybdate precipi-

tates much canary-yellow granular powder. Calcium can be determined by
dissolving apatite in hydrochloric acid, adding ammonia to precipitate the
calcium phosphate, re-dissolving this precipitate with just enough acid,

and then adding ammonium oxalate, which will precipitate the calcium as
oxalate. Some varieties give a fluorine test, or effervesce, showing CO2.

Voelckerite, francolite, and fluor-collophane, are fluorapatite.

Dahtlitc and most coUophane are carbonate apatite.

A variety of voelckerite with little fluorine seems to be characteri.stic

of the glaucophane schists in the Coast Ranges.
CoUophane is the chief constituent of phosphorite and bone phosphate.

Its general occurrence in Pacific coastal waters has been discussed by
Emery and Dietz (3) p. 8.

Apatite has been observed as small crystals in many of the rocks of the
.state.

Amador County : 1, Apatite was the principal gangue mineral in some
of the deep-level ore of the Kennedy mine at Jackson, Hulin (3) p. 348.

Contra Costa County: 1, The variety voelckerite was found in tabular
honey-j'ellow crystals, in a boulder of glaucophane schist just west of

the Berkeley Country Club, Coats (p. c, '36).

Fresno County: 1, Apatite, in crystals up to 1 inch, was reported
with andalusite in a pegmatite in Clarks Valley, 9 miles east of Sanger,
Melhase (6) p. 22. 2, Galliher (1) p. 258 has analyzed impure granular
coUophane from sediments penetrated by Pacific Western well KOC
No. 27,

5—33804
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Humboldt County: 1, Collopliane occurs with dahllite near Yager
(Stanford Museum specimen).

Inyo County: 1, A small amount of apatite has been found in the

contact zone in the Darwin district, Kelley (4) p. 540. 2, Pound 9

miles southeast of Keeler, W. W. Bradley (29) p. 106.

Mono County: 1, Small white tabular crystals are associated with
lazulite and pyrophyllite at the andalusite deposit in the White Moun-
tains, Peacock and Moddle (1) p. 105.

Monterey County: 1, Collophane occurs in beds of phosphate rock in

Vaquero Canyon, Eeed (3) p. 196. 2, As concretionary pellets in shale

in Reliz Canyon, Galliher (1) p. 266.

Plumas County: 1, Large crystals, accompanying abundant sphene,
occur in the country rock of the Superior mine near Engels, Graton and
McLaughlin (4) p. 34. 2, It is also found at the Engels mine, with mag-
netite, ibid, p. 11. 3, White apatite with black tourmaline is reported
from Thompson Peak, Williams (p.c. '49).

Riverside County: 1, Greenish-blue apatite occurred as granular
masses in white calcite, at the Crestmore quarry, Eakle (15) p. 348.

2, A small amount was found in the contact zone at the new city quarry
in Riverside, Richmond (1) p. 725. 3, It occurs in a scapolite-pyroxene
dike at the eastern end of the iron-ore belt, in the Eagle Mountains,
Harder (6) p. 54.

San Bernardino County: 1, Small opaque crystals were found in
limestone at the eastern end of the Kingston Range, Kuuz (24) p. 102.

2, Apatite is a minor constituent in the bastnaesite occurrence at Moun-
tain Pass, Pray (p.c. '51).

San Diego County: 1, It was a minor constituent of the dumortierite
pegmatite near Dehesa, Schaller (7) p. 211. 2, Violet and pale-pink
tabular crystals occurred at the old Mack mine, and pale dirty green
crystals at the Victor mine, both near Rincon, A. P. Rogers (4) p. 217.

3, Thick tabular yellowish-green crystals, up to 1 centimeter occur in

spodumene-petalite rock in the Clark dike, in the same locality, Murdoch
(p.c. '45). 4, Apatite occurs in pegmatite on Smith Mountain, Schrader
et al. (1) p. 42. 5, It occurs at Mesa Grande, sometimes colored red-
violet due to the presence of neodymium. Wherry (2) p. 146. 6, Apatite
from the Gem mine No. 1 near Aguanga is in tabular ci-ystals up to 1

inch across, Wilke (p.c. '36), and pure violet in color from the Moun-
tain Lily, Wherry (2) p. 146. 7, It is found in pegmatite at Dos Cabezas
mine near Jacumba, Kunz (24) p. 102. 8, Near Grapevine Camp
(see. 26, T. 11 S., R. 4 E., S. B.), P. J. H. Merrill (1) p. 717. 9, It has
been reported from the pegmatites of Pala, Kunz (23) p. 942, and
tabular crystals, as much as a quarter of an inch in diameter, pink
violet, or purple have been found in the Queen mine and on Heriart
Mountain at Pala, Jahns and Wright (5) p. 41. 10, Minute prisms of
francolite, pale flesh colored, occur filling fractures in massive am-
blygonite at the Stewart mine, Pala, Murdoch (p. c. '45). 11, Francolite
is abundant in nodules dredged from the sea bottom off the southern
California coast, Dietz and Emery (1) p. 1878, Dietz et al. (2) p. 818.

Santa Barbara County: 1, Occurs as small concretionary masses in

shale near Santa Barbara, Galliher (1) p. 266.

Santa Clara County: 1, The variety voelckerite occurs as veinlike

patches in glaucophane rock in Calaveras VaUey, A. P. Rogers (9)

p. 160.
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Sierra Coitnty: 1, "White prismatic crystals up to three-q\iarters of

an inch in length occur in cavities in the magnetite ore of the Sierra

iron mine at Upper Spencer Lake, Durrell (p.c. '45).

APHTHITALITE—Glaserite

Sulphate of potassium and sodium, (K,Na)2S04

Ilexagoniil-rlionibohodral. T;ilnilar crystals ; massive and in crusts.

Prismatic cleav.isc. Brittle. Vitreous luster. Color white. H. = 3. G. = 2.7.

Fuses with yellow flame which shows violet throuf,'h blue glass. Soluble

in water. Barium chloride preciiutates barium sulphate.

San Bernardino County: 1, Colorless tabular crj'stals, of trigonal

aspect, associated with octahedral halite and massive borax, came from

weU G. 75 at Searles Lake, Foshag (5) p. 367.

APLOME
See garnet

APOPHYLLITE
Hydrous calcium and potassium fluosilicate, Ca4K(Si40io) FzSH^O
Tetragonal. Square prisms, pyramids, ma.ssive. Cleavage perfect basal.

Brittle. Pearly to vitreous luster. Colorless, white, grayish, pale violet,

greenish, yellowish. H. = 4i-5. G. = 2.3-2.4.

Fuses with swelling to white enamel and shows the violet flame of

potassium. Gives much water in a closed tube. Soluble in hydrochloric

acid, but without gelatinization.

Apophyllite is a secondary mineral found in cavities of volcanic rock.

Los Angeles County: 1, Thin tabular crj'stals tip to the size of a silver

dollar, associated with natrolite, analcime, and prehnite occur as coat-

ings on joints of basalt, in the Pacific Electric quarry. Brush Canyon
(sec. 35, T. 1 N., R. 14 W., S. B.), Murdoch (p.c. '45), Neuerburg (1)

p. 158.

Marin County: 1, Clear glassy crystals 1 to 2 millimeters in size occur
with wollastonite and calcite in fissures of a quartzite, 1| miles north-

west of Inverness on the west side of Tomales Bay, Vonsen (p.c. '37).

Plumas County: 1, Crystals of apophj'llite occur in cavities in basalt

at the Buckeye mine, near Onion Valley, Kuuz (24) p. 97.

Riverside County: 1, Cavities in limestone or in massive wollastonite

in the Crestmore quarrv are lined with small clear pj-ramidal crystals

of apophyllite, Eakle (15) p. 350, Woodford et al. (1) p. 370. 2, Skeletal

crystals, up to 3 millimeters across have been found in the new city

quarry, Riverside, E. H. Bailey (3) p. 565. 3, Similar skeletonized
crystals were also found with prehnite at Crestmore, ibid.

San Francisco Coxinty: 1, Very minute colorless crystals were found
with gyrolite at Fort Point, in San Francisco, Schaller (8) p. 126.

San Blafeo County: 1, A little apophyllite was found near La Honda,
Sanford and Stone (1) p. 24.

Santa Clara County: 1, Well-developed crystals, with gyrolite and
bituminous matter, were found lining crevices in the rock at the New
Almaden mine, Clarke (4) p. 22.

AQUAMARINE
See beryl
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ARAGONITE
Calcium carbonate, CaCOs

Orthorhombic. Slender prisms, columnar, fibrous, stalactitic, massive,
and coralloidal. Cleavage poor. Brittle. Vitreous luster. Colorless, white,
brown, yellow, green. Streak uncolored. H. = 3J-1. G. = 2.!»3-2.95.

Di-stinguished from caleite by its action with cobalt nitrate. The powder
boiled in a solution of cobalt nitrate turns violet, and the solution also

assumes this color, whereas caleite has no effect on the solution. Other
reaction.s the same as for caleite.

Flos-ferri is a fine snow-white branching stalactitic form of aragonite.

Much of the banded onyx marble of the state has been erroneously
called aragonite.

Alameda County: 1, Coarsely crystalline aragonite in radiating pris-

matic masses occurs in a limestone quarry on the Patterson grade, 7

miles east of Livermore, A. P. Rogers (p.c. '36).

Calaveras County: 1, Stalactites of flos-ferri have come from a cave
near Murphy, S. M. B. (13702). 2, S. M. B. (13684) is from Coyote
Creek, near Valleeitos.

Colusa County: 1, Rich, deep-brown veins up to 5 inches across, and
banded masses, occur at the head of Sulphur Creek, Fairbanks (6) p.

120, Goodyear (4) p. 159. 2, Beautiful snow-white and transparent
crystals have come from the Caudace copper mine. Hanks (12) p. 73.

3, Aragonite has come from Stony Ford, S. M. B. (12796). 4, It occurs

near Smithville, Hanks (12) p. 74.

Fresno County: 1, Showy clusters of acicular crystals of aragonite

have been found coating fracture surfaces of serpentine at the Holman
chrome mine, sec. 34, T. 18 S., R. 13 E., M. D., Murdoch (p.c. '54).

Inyo County: 1, Showy aggregates of crystals have been collected

from an abandoned mine in Titus Canyon, W. W. Bradley (24) p. 253.

2, Aragonite has also been found at the Whiteside mine, Mazourka Can-
yon (T. 12 S., R. 36 E., M. D.), D'Arcy (2) p. 74. 3, Aragonite associ-

ated with halite has been collected at Bad Water in Death Valley,

Vonsen (p.c. '45).

Ker7i County: 1, Concretionary crystalline masses occur with gypsum
in a bed near the south end of the Kettleman Hills (sec. 10, T. 25 S.,

R. 10 E., M. D.), Reed (2) p. 830.

Lal'e County: 1, Acicular crystals occur with opal in basalt at Sul-

phur Bank, C. A. Anderson (9) p. 650.

Los Angeles County: 1, It was found in Silver Canyon, on Santa
Catalina Island, S. M. B. (12415). 2, Rosettes of aragonite prisms occur

on fractures in basalt, accompanied by natrolite and analcime. Locality

7, west of Laurel Canyon, Neuerburg (1) p. 151.

Madera County: 1, Acicular crystals occur in the copper deposit at

Beck's Lakes, Goudey (1) p. 7.

Monterey County: 1, Aragonite specimens from the cliff north of the

mouth of Willow Creek are in the Division of Mines Museum, S. M. B.

(21307).

Orange County: 1, A specimen, S. M. B. (12658) comes from Coal

Canyon, on the west side of Mount Downey (Sugarloaf Mountain).

Placer County: 1, It has been doubtfully reported from Gold Run,
Hanks (12) p. 73.

Riverside County: 1, A small amount of fibrous aragonite occurred

at Crestmore, Eakle (15) p. 348 and prismatic crystals occur on frac-

ture surfaces of contact rock Commercial quarry. Murdoch (p.c. '54).
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San Benito County: 1, Aragonite occurs as bunches and stringers in

the country rock of the benitoite vein near the headwaters of the San
Benito River, Louderback and Blasdale (5) p. 363.

San Bernardino Connty: 1, It was reported by Silliman (12) p. 130,

as probably near Calico. It is likelj' that this is really strontianite, which
occurs here rather abundanth'. 2, Clusters of prismatic crj-stals have
been found in the upper quarries near Ore Grande (T. 6 N., R. 4 W.,
S. B.), Huguenin et al. (3) p. 878.

San Diego County: 1, A cluster of slender prisms, associated with
ealcite and stilbite, was found in a cavity of the volcanic rock at the

Calavera quarry, Murdoch (p.c. '45).

San Francisco County: 1, Slender colorless prisms of aragonite were
found in seams of the serpentine at Fort Point, Eakle (1) p. 316.

Siskiyou County: 1, Aragonite has come from a mineral spring near
the Soda Springs Hotel, Hanks (12) p. 73.

Solano County: 1, It was reported at Tolenas Springs, Watts (1)
p. 668.

Sonoma County: 1, Keedle-like crystals and crusts were found in the
Helen mine, Kramm (1) p. 345.

Tehama County: 1, Crystals occur on fracture surfaces of chromite
at the Grau pit, on Elder Creek, S. M. B. (21143). 2, S. M. B. (11876)
is from Tuscan mineral spring.

Tulare Comity: 1, From near Tulare, S. M. B. (11643) and 2, Three
Rivers, S. M. B. (9907).

Tuolumne County: 1, It is reported from Table Mountain (N. R.),

*ARAGOTITE, 1873

A hydrocarbon

Bright scales. Transparent. Color lionev yellow. Streak white. Volatile.
H. = 1. G. = 1.1.

This material, no longer recognized by Dana as a mineral species,

has been reported from several cinnabar mines. It is related to idrialite.

Napa County: 1, Aragotite oecured on cinnabar at the Redington
mine, Knoxville, Durand (2) p. 218, Hanks (12) p. 289, (20) p. 674.
Hanks (20) p. 674 reports it also from the Aetna mine, .^ntl gives a
partial analysis.

Santa Clara County: 1, It was first observed at the New Almaden
mine impregnating siliceous dolomite, and was described by Durand
(2) p. 218, Hanks (12) p. 289, (20) p. 674.

Yolo County: 1, A specimen from the California mine is reported by
Hanks (12) p. 289.

*ARCANITE, 1908

Potassium sulphate, K2SO4
Orthorhombie. Thin plale.s. Vitreous luster. Colorless, ycllowi.sh. H. = 2.

G. = 2.66.

Like thenardite in its reactions, except that the flame is violet.

Orange County: 1, As yellow crystals from Tunnel No. 1 of the Santa
Ana Tin Mining Company in Trabuco Canyon, Eakle (9) p. 233. These
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were pseudo-liexagonal due to twinning, and apparently are actually

orthoriiombic, so that the mineral is different from aphthitalite, which
it closely resembles.

This is the first recorded natural occurrence of this mineral, although

the artificial compound was known earlier.

ARGENTIAN GOLD
See gold, variety argentian (electrum)

ARGENTITE
Silver sulphide, AgsS

Isometric. Octahedral crystals, often distorted. Commonly in arbores-

cent and reticulated shapes. Sectile. Metallic luster. Color dark lead gray

to black. Streak black. H. = 2-2i G. = 7.2-7.36.

Heated on charcoal, it gives a slight odor of sulphur and is readily

reduced to a bead of metallic silver. Acautbite is the orthorbombic form
of Ag2S and is the stable form at ordinary temperatures. It is quite

possible that most so-called argentite is acanthite, pseudomorphous after

argentite.

Alpine County: 1, Argentite occurs sparingly in a number of mines

in the Monitor district, south of Markleeville, associated with poly-

basite, pyrargja-ite, and other sulpho-salts, Conkling (1) p. 184, Eakle

(16) p. 13.

Imperial County: 1, Reported in a gold quartz vein, with some
silver, in the Mary Lode mine (sees. 14, 15, T. 12 S., R. 18 E., S. B.),

Sampson and Tucker (18) p. 122. 2, In several mines in the Paymaster
district, 3 miles southeast of Midway Well, Tucker (11) p. 267.

Inyo County: 1, It was found with tetrahedrite and stephanite in the

Belmont mine, Cerro Gordo district. Tucker (4) p. 283. 2, Occurred
with stephanite at the Oriental mine in Deep Spring Vallej', Hanks
(15) p. 93. 3, Found at the Cliff mine, Goodyear (3) p. 237. 4, It was an
important mineral in the Miuietta Belle mine. Hanks (15) p. 93. 5,

Found with native silver on the southwest border of Saline Valley, T.

Warner (1) p. 938. 6, Masses of argentite are reported from the Darwin
district, Kelley (4) p. 543. 7, Crystals were reported by Aaron from
the Kearsarge area, Hanks (12) p. 75. 8, Ragged masses, matted with

quartz crystals and gold, came from the Silver Sprout vein in the same
district, W. P. Blake (14) p. 125. 9, It is found with cerargj^rite in the

Wild Rose district, De Groot (2) p. 213. 10, Found in the Lee mine 18

miles east of Keeler, Tucker (11) p. 488. 11, At the Sunrise mine iu the

Pauamint district, Stetefeldt (1) p. 259. 12, Small amouuts of argentite

occur with the nickel and cobalt minerals at Long Lake (sec. 14, T. 9 S.,

R. 31 E., M. D.), Tucker and Sampson (25) p. 378.

Kern County: 1, Argentite occurs with tetrahedrite and pyrargyrite
at the Amalie mine, Crawford (2) p. 605. 2, It is found in several mines
on Soledad Butte, in the Mojave mining district, Bateson (1) p. 176,
Hamilton and Root (5) p. 157, Tucker and Sampson (21) p. 298.

Los Angeles County: 1, It occurred with native silver and arsenates
at the Kelsey and 0. K. mines, in San Gabriel Canyon 8 miles from
Azusa, Irelan (4) p. 47, Storms (4) p. 244.

Mariposa County: 1, With pyrargyrite at the Silver Bar (Bryan)
mine 6 miles southeast of Mariposa (sec. 15, T. 6 S., R. 19 E., M. D.),
Laizure (6) p. 123, (8) p. 44.
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Mono County: 1, Argentite occurs in small amounts in the Bodie

district, Wliiting (1) p. 389; 2, in the Benton district, Hanks (12) p.

75, with native silver and gold. 3, In the Patterson district, Sweetwater

Range, it occurs with gold, native silver and cerargyrite in quartz,

"Whiting (1) p. 359.

Napa County: 1, It is reported at the Palisade mine (sec. 24, T. 9 N.,

R. 7 W., M. D.), northeast of Calistoga, W. W. Bradley (1) p. 270.

2, At the Mount St. Helena mine in the same district, with cerargyrite,

Boalich (4) p. 159.

Nevada County: 1, It occurs with pyrargyrite and stephanite at the

Allison Ranch mine, 24 miles south of Grass Valley, Lindgren (12) p.

119. 2, It was found at the Banner mine, 5 miles east of Grass Valley,

Chandler (1) p. 4.

Orange County: 1, Argentite is reported with argentiferous galena

at Silverado (N. R.).

Placer County: 1, Argentite occurs in gold quartz with a little galena

and tellurides, at the Alabama mine 1 mile east of Penryn, Logan (17)

p. 11. 2, The Eclipse mine, (N^^ sec. 17, T. 12 N., R. 8 E., M. D.),

ibid, p. 22.

Riverside County: 1, It was found with carbonates in the Palen

Mountains, F. J. H. Merrill (2) p. 526.

San Bernardino County: 1, It occurs, usually with cerargyrite, in

the mines in the New York Mountains, Tucker and Sampson (16) p.

276. 2, In the Lava Bed district (T. 7 N., R. 4 and 5 E., S. B.), De Groot

(2) p. 529. 3, In the mines at Calico, Weeks (2) p. 762. 4, Pound with

sulphides in the Goklstone district, 33 miles north of Barstow, Cloud-

man et al. (1) p. 805. 5, "With cerargyrite at the "War Eagle mine 9

miles north of Bagdad, Tucker (4) p. 366.

Shasta County: 1, It is found with native silver, freibergite, etc.,

at the Big Dike mine, in the South Fork district (sees. 17, 18, T. 31 N.,

R. 6 "W., M. D.), Laizure (1) p. 526. 2, At the Silver King mine, Mid-

dletown district (sec. 8, T. 31 N., R. 5 "W., M. D.), Laizure (1) p. 528.

Tuolumne County: 1, Argentite occurs with sphalerite in quartz at

Frazer's mine, J. B. Trask (1) p. 23.

ARSENIC
Native arsenic, As

Hexagonal-rhombohedral. Generally granular massive ; sometimes retic-

ulated, reniform, stalactitic. Perfect basal cleavage. Brittle. Metallic.

Color and streak tin white, tarnishing to dark gray. H. = 3^. G. = 5.7.

Heated on charcoal, very volatile white fumes are obtained similar to

antimony, but more difficult to catch on the coal ; fumes have strong

garlic odor.

Inyo County: 1, Riehthofen (3) p. 46 reported native arsenic from
the Owens River.

Monterey County: 1, It was recorded from the old Alisal silver mine,

about 8 miles southeast from Salinas, by W. P. Blake (7) p. 301.

Nevada County: 1, S.M.B. (19841), from the Alcalde mine at Dead-
man Flat, 4 miles southwest of Grass Valley, carries native arsenic and
gold in ealcite. 2, W. D. Johnston, Jr. (2)' p. 340, (4) p. 36, observed
botryoidal pieces of arsenic, some with free gold, on the 1600 level of

the Empire mine at Grass Valley.
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ARSENIOSIDERITE
Basic calcium and iron arsenate, Ca3pe{As04)3-3Fe(0H)3

Tetragonal or orthorhombic. In fibrous concretions. Basal cleavage.

Luster silk.v. Color yellowish brown. H. = 1^. G. = 3.5-3.9.

Easily fusible. Soluble in acid.

San Bernardino County: 1, Found by B. N. Moore at the Gallinger-

Root mines 2 miles northwest of Ludlow, and analj'zed by Charles Mil-

ton, R. C. Wells (3) p. 117.

ARSENOLITE—White Arsenic

Arsenic oxidei As:;03

Isometric. Commonly in fibrous crusts and earthy. Octahedral cleavage.

Silky or vitreous luster. Colorless or white. H. = l^. G. = 3.7.

Fusible, yielding white fumes and garlic odor.

Alpine County: 1, Arsenolite crystals up to half an inch in diameter
were formed on the dumps of the Exchequer mine in the Monitor dis-

trict, by the addition of water to burning enargite ore. Hanks (12) p.

76. 2, Arsenolite was also found in small white octahedrons with realgar

at the Monitor mine, ibid. p. 344.

San Bernardino County: 1, Large masses of arsenolite were found at

the Amargosa mines, in the sink of the Amargosa River (T. 18 N., R. 7

E., S. B.), W. P. Blake (9) p. 8, (30) p. 292.

Trinity County: 1, Re-examination shows claudetite reported from
here [Landon (1) p. 279] to be in all probability arsenolite; some of

the octahedral crystals are as much as 1 mm. in size, Switzer (p.c. '49).

ARSENOPYRITE
Sulpharsenide of iron, FeAsS

Monoclinic, pseudo-orthorhombic. Common in crystals. Generally coin-

pact to granular massive. Brittle. Metallic luster. Color silver white to

steel gray. Streak grayish black. H. = 5^-6. G. = 5.9-6.2.

Copious white volatile fumes of arsenic oxide and a strong garlic ordor

are obtained when ar-senopyrite is roasted on charcoal. Residue becomes
magnetic. Borax bead is yellow to pale green. Decomposed by nitric acid

with the separation of sulphur.

Danaite is cobalt-bearing arsenopyrite.

Arsenopyrite is very widespread in the gold-quartz veins of the state,

usually as one of the minor gangue minerals, and associated with pyrite

and ehalcopyrite. It is impracticable to list all occurrences, but the min-

eral is common in the Mother Lode ores, and in the gold deposits of

Siskiyou, Shasta, and Trinity Counties. Only those occurrences of pe-

culiar interest or importance can be mentioned.

Alpine County: 1, Well-formed crystals are reported from the old

Morning Star mine, near IMarkleeville, Nichols (1), p. 172.

Amador Coitnty: 1, At the Gwin mine, near Jackson, it was found
".

. . in both large and small ciystals. The former are particularly

prized as they enclose arborescent masses of crystallized gold," F. L.

Ransome (9) p. 8.

Calaveras County: 1, A cobaltiferous variety occurs on the Hauselt
Patent, 2 miles southeast of Sheepranch (NWi NWi sec. 22, T. 4 N.,

R. 14 E., M. D.). It is tine grained, and on exposure to the air becomes
coated with erythrite, Iless (19) p. 451. It is found in many other mines
in the county.
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Del Norte Countif: 1, Found in the gold-quartz veins of several mines
along Shelley Creek and upper Monkey Creek, Maxson (1) pp. 143, 144.

El Dorado County: 1, Many of the Mother Lode mines carry some
arsenopyrite, Logan (16) pp. 34, 35, etc.

Fresno County: 1, It is abundant in the Jenny claim (NWi sec. 16,

T. 13 S., R. 27 E., M. D.), W. W. Bradley (2) p. 446.

Imperial County: 1, Arsenopvrite is found in the Cargo Muchacho
district, Hanks (12) p. 240.

Ini/o County: 1, It occurs with lollingite, pyrrhotite, and other sul-

phides in the "Wilshire gold mine at the headwaters of Bishop Creek,
Schroter (2) p. 53. 2, With cobalt and silver minerals at Long Lake,
Tucker and Sampson (25) p. 378. 3, In the Panamint district at the

head of Happy Canyon, Murphy (2) p. 317.

Kern County: 1, Numerous localities in and near the Green Mountain
district carry arsenopyrite, Tucker and Sampson (21) pp. 299, 304, 310,

325. 2, It is common at the Yellow Aster and neighboring mines near
Randsburg, Ilulin (1) p. 83. 3, A vein 6 to 12 inches in width was
mined for ar.senic at the Contact mine (sec. 10, T. 10 N., R. 15 W., S.

B.), Tucker (8) p. 368.

Mariposa County: 1, The cobaltiferous variety, danaite, occurs with
erythrite and mariposite at the Josephine mine, in Bear Valley, Turner
(12) p. 679. 2, The common variety is found in many other mines in the
county.

Mono County: 1, It is common in the gold ores of the Sierra area.

Mayo (4) pp. 83, 85.

Monterey County: 1, Arsenopyrite occurs in gold-quartz veins in

Los Burros district, Hill (4) p. 327. 2, At the head of Chualar Canyon,
Laizure (3) p. 28.

Napa County: 1, It is found at the Palisades mine 2 miles north of

Calistoga, Hulin (p.c. '36).

Nevada County: 1, The variety danaite occurs in well-formed, bril-

liant crystals up to a quarter of an inch in size, at Meadow Lake, W. P.
Blake (14) p. 298. 2, Arsenopyrite is common but irregularly distri-

buted in the gold veins of Grass Valley and Nevada City, Lindgren (12)
p. 118. 3, Laur (1) p. 1099 observed "pyrite blanche" in radial con-
cretions at Gra.ss Valley.

Placer County: 1, Arsenopyrite occurs in the Ophir district, Lind-
gren (7) p. 273. 2, Canada Ilill and Dutch Flat district, C. A. Waring
(4) p. 340, 350. 3, At the Metallic mine near Cisco, it is associated with
cobaltite, S. M. B. (1901).

Riverside County: 1, Arsenopj^rite occurs in crystals replacing lol-

lingite at Crestmore, Kelley (2) p. 141. 2, It is found in the ore with
barite and fluorite at the Cajalco tin mine. West (3) p. 132.

San Bernardino County: 1, Arsenopyrite occurs at the Grand View
and other mines in the Ord ^Mountains, Gardner (1) p. 261. 2, Some-
times in considerable amount in the California-Rand mine, just east of

the Kern Countv line, Hulin (1) p. 83. 3, At the American mine (sec.

19, T. 4 N., R. 11 E., S. B.), Tucker and Sampson (27) p. 54.

San Diego County: 1, It is found with quartz and pyrrhotite in the

gold veins of the Julian district, Donnelly (1) p. 359. 2, Abundant
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arsenopyrite occurs in quartz veins of the Willhite group 9 miles east

of Descanso, Tucker and Reed (26) p. 12. 3, Lenses of massive arseno-

pyrite occur in veins at the Black Mountain mine (sec. 5, T. 14 S., E.

2W., S. B.), Tucker (10) p. 329.

Santa Clara County: 1, Minor amounts are found in the mercury ores

of the New Almaden mine, W. P. Blake (1) p. 439.

Santa Cruz County: 1, Small crystals are abundantly disseminated in

crystalline limestone, at the Pacific Limestone Products quarry at Santa

Cruz, Vonsen (p.c. '36).

Shasta County: 1, Arsenopyrite is found in the gold ores at a number
of localities near the western edge of the county, Averill (4) pp. 12, 50,

57 (cf. Trinity County).

Sierra County: 1, It is the principal vein sulphide in the gold ores of

the Alleghany district, Ferguson (2) p. 163. 2, Arsenopyrite rich in gold

comes from "the Eagle mine, Kanaka Creek, S. M. B. (7768). 3, It is

associated with tellurides at the North Fork claim, Forest City, Hanks

(12) p. 77. It is common in many other mines in the county.

Siskiyou County: 1, Arsenopyrite is plentiful with pyrite in the

massive ore of the Dewev mine near Gazelle, Mining and Scientific Press

(29) p. 9.

"

Trinity County: 1, Along the eastern edge of the county, near the

Weaverville area, arsenopyrite is a moderately common mineral in the

gold ores, Averill (10) pp. 28, 42, 64 (ef. Shasta County).

Tulare Coiinty: 1, It is a minor ore mineral in the mines of the Min-
eral King district, Goodyear (3) p. 646, Franke (1) p. 436.

Tuolmnne County: 1, The variety danaite is found with erj^hrite at

the Josephine mine, Logan (16) p. 189.

Yuia County: 1, Arsenopyrite occurs in a gold vein, with chalcopyrite

and tellurides at the California M Lode, in the Indiana Ranch district

2 miles northwest of Dobbins (T. 18 N., R. 7 E., M. D.), C. A. Waring
(4) p. 446.

Additional references to minor occurrences are as follows: Amador,
F. L. Ransome (9) p. 8 ; Calaveras, Tucker (1) p. 74, Franke and Logan
(4) p. 239; Kern, Goodyear (3), p. 321; Tucker and Sampson (21) pp.

299, 304, 310, 325; Uariposa, R. W. Ravmond (8) p. 52; Nevada, J. B.

Trask (5) p. 86; Placer, Hanks (12) p. 77, W.W. Bradley (22), p. 18;
Riverside, R. J. Sampson (9) p. 513; Siskiyou, Averill (5) p. 280;
Trinity, Averill (4) p. 26.

ARTINITE
Hydrous basic magnesium carbonate, Mg2(C03) (OH)2-3H20

Monoclinic. As crusts of acicular cr.vstals. Botryoidal masses of silky

fibers, as spherical aggregates of radiating fibers and as cross-fiber vein-

lets. Pinacoidal cleavage (100) perfect, basal pinacoidal (001), good.

Brittle. H. = 2J. G. = 2.02. Color and streak, white. Luster of fibrous ag-

gregates, silk.v, of individual crystals, vitreous. Transparent.
B.B. whitens but does not fuse. Easily soluble with effervescence in

cold acids.

San Benito County: 1, Acicular crystals of artinite occur on fractures

in serpentine at a chrome prospect near New Idria, Dickson and Mur-

doch (p.c. '54).
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ASBESTOS
See serpentine; amphibole

ASBOLITE
See psilomelane

ASCHARITE
See szaibelyite

ATACAMITE
Hydrous copper oxychloride, Cu;CI(OH)3

Orthorhombic. Slender needles and fibrous reticulated masses. One
cleavage higbly perfect. Brittle. Luster adamantine to vitreous. Color
bright to black green. Streak apple green. H. = 3-3J. G. = 3.7.

Fuses and imparts an azure-blue color to the flame. Readily reduced
on charcoal to metallic copper. Gives much acid water in a closed tube,

aud forms a gray sublimate. Easily soluble in acids.

Inyo County: 1, J. D. Dana (4) p. 786 recorded atacamite from this

county. As the Cerro Gordo mine was the best known for rare minerals,

it may perhaps have come from this mine.

Kings County: 1, It has been reported from Avenal Creek (T. 23 S.,

K. 16 E., M. D.'), W. W. Bradley (29) p. 456. This is a doubtful occur-

rence.

San Bernardino County: 1, A specimen from 2 miles southeast of

Goffs, carried small crystals of atacamite in a vug. This is represented
by S. M. B. (19428), and was identified by Foshag (p.c. '46).

AUGELITE
Hydrous aluminum phosphate, 2Al203P;;05-3H20

Monoclinic. In tabular crystals aud massive. Good prismatic cleavage.

Luster vitreous, pearly on cleavage surfaces. Colorless to white. H. = 5.

G. = 2.5-2.7.

B.B. infusible. Little affected by acids. Yields much water in a closed

tube.

Mono County: 1, CrJ^stals of this rare mineral up to three-quarters of

an inch or more in size have been found in tlie great andalusite ore body
of the Champion Sillimanite Company, on the west slope of the White
Mountains, Lemmon (1) p. 664. Complex crysstals have been described

by Pough (1) p. 536, and tlie x-ray structure has been worked out by
Peacock and Moddle (1) pp. 111-113.

AUGITE
See pyroxene

AURICHALCITE
Basic carbonate of zinc and copper, 2(Zn,Cu)C03-3(Zn,Cu) (0H)2

Slonoclinio. Plumose, tabular, laminated ; in drusy incrustations. Pearly
luster. Color and streak pale green to sky blue. H. = 2. G. = 3..^4-3.64.

On charcoal, when mixed with sodium carbonate, it gives yellow coat-

ing of zinc and globules of copper. Easily soluble with effervescence. In
a closed tube blackens and gives water.

Inyo County: 1, It occurs with hemimorphite and hydrozincite at the

Cerro Gordo mine, A. F. Rogers (7) p. 374. 2, It is found in the Defiance

mine, in the Darwin district, as fibrous radiating clusters aud coatings,

with linarite, and often coated with hemimorphite, Murdoch and Webb
(14) p. 323. 3, Specimen S. M. B. (21321) came from one mile east of
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Dodd Spring, Ubeliebe mining district. 4, It occurs in blue spherulitic

globules on matrix from the War Eagle mine, near Tecopa, Woodhouse
(p.e. '54).

Mono County: 1, It is found as pale-green fissure fillings in magnetite
containing sphalerite, near Topaz. There is no written record of this

occurrence except a statement by Eakle (22) p. 143, but it is probably
an authentic occurrence.

AUTUNITE
Hydrous uranium and calcium phosphate, CaO-2U03P20s-8HaO
Orthorhombic. In thin tabular crystals ; also foliated, micaceous. Cleav-

age perfect basal. Brittle. Luster pearly, subadamantine. Color lemon
yeUow. Streak yellow. H. = 2-2^. G. = 3.1.

Fuses easily to a black mass giving a pale-greenish flame. Gives green
bead with phosphorous salt. Soluble in nitric acid.

Meta-autunite I and II are not known in nature, but appear in

laboratory specimens after exposure to air.

Inyo County: 1, Autunite is reported as occurring disseminated in

clay beds, on the Green Valley claim, N^ see. 25, T. 19 S., R. 37 E.,

M. D., Anon. (27) p. 5.

Kern County: 1, A specimen showing crusts of autunite from Summit
Diggings is in the University of California collections at Berkeley,

and is probably the same as the one referred to by Hanks (15) p. 8

as from the Rand.sburg district; see also Anon. (25) p. 14. 2, Autunite
and meta-autunite occur at the Rosamond prospect, N-J sec. 25, T. 10 N,
R. 13 W., S.B., 10 miles south of Mohave, Walker (1), p. 3. 3, Autunite
and torbernite have been found on the property of the Miracle Mining
Company, near Miracle Hot Springs, in Kern Canyon, Anon. (26) p. 18.

San Bernardino County: 1, Specimens of yellow autunite with green

plates of torbernite are reported to have come from the northeastern

part of the county. There is no written record of this occurrence beyond
a statement in Eakle (22) p. 238, but it is probably authentic.

AWARUITE—Terrestrial Nickel-Iron

Native alloy of nickel and iron, near FeNiz

Isometric. Grains and nuggets. Tin-white to steel-gray color. Magnetic.
H. = 5. G. = 8.1.

Del Norte County: 1, It has been found as small (0.15-1.5 mm)
rounded grains in the heavy residues of sands of the South Fork, Smith
River, Jamieson (1) p. 414.

AXINITE
Aluminum and calcium borosilicate, with iron and manganese,

H(Ca,Mn,Fe),-.BAk.(Si04)4

Triclinic. Thin wedge-shaped crystals. Sometimes granular massive.

One cleavage distinct. Vitreous luster. Color clove brown, yellow, plum
blue, violet, white. Streak uncolored. H. = 6J-7. G. = 3.27-3.29.

Fuses with swelling and intumescence, and ma.y show slight greenish

flame. Powder mixed with potassium bisulphate and fluorite, and held on
platiuum wire in the Bunsen flame, will give a momentary green flame of

boron. Insoluble in acid.

Amaclor County. 1, Crystals to 1 inch long found in vein cutting

limestone in quarry on Allen Ranch, 4 miles west of Martell. Bowen,
(p.e. '55).
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Butte County: 1, Abundant loose crystals and clusters of crystals,

])lum colored and of the usual platy habit were found in the gold placers

at Yankee Hill, Wilke (p.c. '36).

El Dorado Count ij: 1, Small clear crystals with many faces, and
brown in color, were found on epidote at the old Cosumnes copper

mine 3 miles northeast from Fairplay, Schaller (18) p. 42. 2, Thin-

bladcd masses of violet-colored axinito occur in veins on the northeast

side of Lily Lake (T. 12 N., R. 17 W., M. D.), Clark (p.c. '36).

Inyo County: 1, Axinite was reported from the Funeral Range,

Kunz (24) p. 96. 2, Perfectly formed small white crystals were found
with smithsonite at the Ubehebe mine, Eakle (22) p. 188. A specimen of

axinite, with well-developed crystals in epidote, S. M. B. (21320), from
the south end of Butte Valley, Ubehebe mining district, probably
represents this same loealitv. 3, It has been doubtfully reported from
Sheppard Canyon 14 miles'west of Ballarat, S. M. B. (21192).
Kern County: 1, Bladed subhedral crystals, plum color to brownish

blue occur in a contact zone on the south fork of Erskine Creek (see. 6,

T. 28 S., R. 33 E., M. D.), Murdoch and Webb (11) p. 552. 2, Small
plum-colored crystals with massive wollastonite, are found in a contact
deposit on the Radeniacher-Terese siding of the Owens Vallev Branch
of the Southern Pacific Railroad (T. 27 S., R. 39 E., M. D.), "Murdoch
and Webb (11) p. 553.

Madera County: 1, Large violet-colored crystals, some of gem quality,

with accessory sphene, occur in a small pegmatite about 5 miles north-
east of Coarse Gold, W. W. Bradley (29) p. 310, Over (p.c. '45).

Marin County: 1, Crystals, with associated prehnite are found in the
hills around the Stinson ranch, Vonsen (p.c, '45).

Mono County: 1, Plum-colored crystals up to 1 inch in size occur in
vugs and fissures in metamorphic rock 200 yards northwest of the
southern shore of a large unmapped lake at the southeast base of Mount
Baldwin, Chelikowsky (p.c, '36).

Monterey County: 1, Pale lavender crystals of axinite occur with
epidote and quartz in metamorphosed serpentine, at Lime Kiln Creek,
Chesterman (p.c, '51).

Placer County: 1, Massive crystalline axinite in epidote rock has
come from the north summit point of a ridge south of Five Lakes (sec.

7 (?), T. 15 N., R. 16 E., M. D.), Wood (p.c, '36).

Riverside County: 1, Very large purple crystals have been collected

from the old city quarry. North Hill, Riverside, A. F. Rogers (7) p. 378.

2, Thin purple blades of axinite have been found in some of the Crest-

more pegmatites, Woodford et al. (10) p. 358.

San Bernardino County: 1, Axinite has been collected in the Owl
Mountains, Kunz (24) p. 96. 2, Axinite occurs with zoisite in the

Henshaw quarry, SEi sec. 33, T. 1 S., R. 5 W., S. B., Cooney (p.c, '53).

San Diego County: 1, Smoky pink crystals, brilliant and perfectly

transparent occurred in pockets of a pegmatite (?) with crystalline

quartz, at the Freeman mine, near Bonsall (E^ sec. 27, T. 10 S., R. 3 W.,
S. B.), Schaller (18) p. 37.

Siskiyou County: 1, Big, pale-pinkish crystals occur in a 2- to 6-inch

vein, in a road cut near the crossing of the Klamath River, between

Yreka and Hornbrook, Vonsen (p.c, '45). 2, S. M. B. (20825), is from

the Humbug mining district, just northwest of Yreka, W. W. Bradley

(23) p. 85.
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Tulare Counfy: 1, Crj'stals of axinite up to three-quarters of an inch

across occur with epidote at the Consolidated tungsten mine, Drum
Valley, Noren (p.c, '54).

AZURITE
Basic cuprio carbonate, 2CuC03Cu(OH)2

Monoclinic. Good crystals, massive, earthy. Cleavage, one perfect.

Brittle. Vitreous to adamautiue luster. Color deep azure blue. Streak
light blue. H. = 3i-4. G. = 3.77-3.89.

Similar to malachite in reactions, but easily distinguishable by color.

Although not as common as malachite, azurite is nevertheless wide-
spread in its occurrence, often merely as blue stains or coatings in

deposits of copper, or other ores containing even traces of copper
minerals. Only those occurrences of reasonable importance or interest

are listed.

Calaveras County: 1, Fine specimens of azurite and malachite have
come from the Hughes mine, W. P. Blake (9) p. 8. 2, It has been found
in the mines at and near Copperopolis, Hanks (12) p. 77, Reid (3),

p. 398, and in other mines of the county.

El Dorado County: 1, Good specimens have been found at the Ala-
baster Cave, Cosumnes, and other mines in the Foothill copper belt.

Anbury (4) p. 213, Tucker (3) pp. 276-278.

Imperial County: 1, It occurs with malachite at the Volunteer and
Cave Man mines (sees. 23, 26, T. 12 S., K. 20 B., S. B.), Tucker (11)

p. 252. 2, Found in the Cargo Muehacho district, Henshaw (1) p. 185.

Inyo County: 1, Azurite has been found with oxide, silicate and
green carbonate of copper in the Greenwater district. Black Mountains,
south of Furnace Creek, C. A. Waring and Huguenin (2) p. 70.

2, A little was found in the Panamint district, Murphy (2) p. 322.

3, Occurs with anglesite, bindheimite, and malachite at the Modoc mine.
Hanks (12) p. 71. 4, In the Cerro Gordo district, ibid. p. 71.

Kern Coitnty: 1, Found with sulphides and oxides at the Green-
back mine in the Woody district. Storms (13) p. 635. 2, It has also been
reported with oxidation minerals in the Cinco district (N.R.), and 3,

from San Emigdio Canyon (N. R.).

Lake County: 1, Azurite occurs with malachite at the Copper Prince
mine 4 miles northwest of Middletown (see. 19, T. 11 N., R. 7 W., S. B.),

Anbury (1) p. 138.

Los Angeles County: 1, It was early discovered on the east end of

Santa Catalina Island, Mining and Scientific Press (5) p. 263.

Madera County: 1, Found at the old Buchanan and ^s'e Plus Ultra
mines near Daulton (T. 8 and 9 S., R. 18 E., M. D.), Anbury (1) pp.
218, 220.

Mariposa County: 1, Many mines in the county carry minor amounts
of azurite, J. R. Browne (4) p. 27, Anbury (1) pp. 204-213, Liebenam

(1) p. 543. 2, Fine crystals have been reported from the Hawlington
district (N. R.).

Mendocino Covnty: 1, Reported from the Redwood Copper Queen
(sees. 17, 20, T. 12 N., R. 13 W., M. D.), Anbury (1) p. 137.

Modoc Counfy: 1, Found at the Seitz mine, 7 miles southwest of Fort
Bidwell, Tucker (3) p. 241.

Mono County: 1, Aggregates of small crystals came from the Diana
mine, A. W. Jackson (3) p. 371. 2, It was reported from the Detroit

i

I
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mine, Jordan district, with malachite and cuprite, Whiting (1) p. 364.

3, It occurs sparingly at the Kerrick mine, Blind Spring Hill, A. L.

Kansome (2) p. 190, and 4, at Copper Mountain, 16 miles southwest of

Bodie, ibid. p. 120.

Monterey County: 1, Found with arsenopyrite on the Riley ranch at

the head of Chualar Canyon, Laizure (3) p. 28.

Nevada Comity: 1, Occurs with malachite at the Zinc House mine,
near Empire Ranch, Anbury (1) p. 27.

Placer County: 1, Reported from the Algol mine (sec. 9, T. 13 N.,

R. 7 E., M. D.), near Auburn, Anbury (1) p. 173. 2, It was found by
Silliman (7) p. 351 with oxides and sulphates in the Valley View mine
at Whiskey Hill, near Lincoln.

Plumas County: 1, Found at various properties near TaylorsviUe

(sees. 1, 11, 12, T. 24 N., R. 11 E., M. D.), Averill (8) p. 93.

Riverside County: 1, It is found at Crestmore in small amount,
Eakle (15) p. 353. 2, In the McCoy Mountains and Palen ]\Iountains,

F. J. H. Merrill (2) p. 525. 3, At the Black Eagle mine. Eagle Moun-
tains, Tucker (8) p. 195. 4, At the Lost mine, Pacifie mining district,

Orcutt (2) p. 903.

San Bernardino County: 1, Azurite is abundant with chrysocolla in

the silver ores of the Calico district. Weeks (2) p. 762. 2, It occurs in

many of the mining districts of the county, in small amounts : Clark
Mountains, Tucker (4) p. 339; Ord Mountain district. Tucker and
Sampson (28) p. 237; Signal district, Old Dad Mountain, and Bumper
gi'oup, Cloudman et al. (1) p. 785; Whipple Mountain district, Calari-

vada, Halloran Springs, Tucker and Sampson (17) pp. 266, 269, 273;
Shadow Mountain, Tucker (4) p. 341.

San Diego County: 1, Azurite occurs with chalcopyrite and malachite
at the Daley mine (sec. 11, T. 13 S., R. 1 E., S. B.), Tucker (8) p. 370.

Santa Barbara County: 1, A small amount was found at the Laguna
Ranch mine, (3 miles west of sec. 5, T. 7 N., R. 29 W., S. B.), Cloudman
et al. (1) p. 735.

Santa Clara County: 1, Occurs at the Hooker Creek mine, 7 miles
south of Los Gatos, Huguenin and Castello (4) p. 184. 2, It occurred
with crystallized cinnabar in caleite at the Guadalupe mine, Kunz (24)
p. 107.

j

Shasta County: 1, Found with native copper and sulphides in the
Greenhorn mine, French Gulch mining district (sec. 6, T. 32 N., R. 7 W.,
M. D.), Tucker (9) p. 433. 2, At Bullv Hill, Diller (7) p. 128. 3, At the
Peck mine, Copper Hill, S. M. B. (800).

Siskiyou County: 1, Found in minor amounts in gold veins of the
Bonanza mine near Honolulu, Logan (8) p. 433. 2, In the cliffs above
the glacier on the north side of Mount Caesar, at the head of Little

South Fork, Salmon RiA'er, Goudey (p.c, '36).

Sonoma County: 1, Small amounts are present at the Cornucopia
mine (sees. 33, 34, T. 12 N., R. 9 W., M. D.), W. W. Bradley (1) p. 320.

2, At Altamont (sec. 17, T. 7 N., R. 10 W., M. D.), Anbury (4) p. 167.

3, Small perfect crj-stals have been reported 8 miles northeast of Caza-
dero (N. R.)

Trinity County: 1, Occurs in small amount at Island Mountain,
Vonsen (p.c., '45).

Tulare County: 1, It was found with "silver sulphides" at the Deer
Creek silver mine 11 miles south of Porterville, Franke (1) p. 462.
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2, At the Hart prospect (sec. 2, T. 15 S., R. 28 E., M. D.) in the Red-
wood Canyon district, ibid. p. 435.

Tuolumne County: 1, Found at the McKay Ranch (sec. 28, T. 1 N.,

R. 14 B., M. D.), Anbury (1) p. 201.

Ventura County: 1, Reported from the Prospect mine near Triunfo,

Carter (p.c, '36). 2, In the Ventura mine (T. 1 N., R. 18 W., S. B.) at

the foot of the south slope of Simi Peak, associated with millerite and
pentlandite, Tucker and Sampson (20) p. 257.

* BAKERITE, 1903

Hydrous calcium silico-borate, 03464(604) (Si04)3H20

Amorphous. Massive. Color white to faint green. H. = 4\. G. = 2.7-2.9.

Reactions the same as for howlite.

Inyo County: 1, Bakerite has been found in a small prospect hole at

the entrance to Corkscrew Canyon, in Death Valley, Larsen (11) p. 43,

and in many of the side gulches in Corkscrew Canyon, Murdoch
(p.c. '54.).

Los Angeles County : 1, A finely crystalline crust on cavities in shale

at the Sterling borax mine, Tick Canyon, has been shown by x-ray

examination to be bakerite, Murdoch (p.c. '50). The bakerite is covered

in part by celestite crystals.

San Bernardino County: 1, At the Borax Consolidated Company
mines, at Borate, in the Calico Mountains, bakerite, associated with

howlite, was described and named by Giles (2) p. 353.

Analyses

BaOa CaO
White 27.74 34.88

Faint green 26.85 35.22

BARITE—Heavy Spar

Barium sulphate, BaS04
Orthorhombic. Tabular and prismatic crystals, massive, lamellar,

granular, concretionary. Cleavage perfect basal and good prismatic.

Brittle. Vitreous luster. Color white, yellow, brown. Streak white.

H. = 2i-3i. G. = 4.3-4.6.

Fuses with decrepitation and colors the flame green. Fused with sodium
carbonate and the fused mass leached with boiling water, gives the sul-

phate in solution, which can be tested with barium chloride, giving a
precipitate of barium sulphate. Insoluble in acids.

Barite is a very common gangue mineral in vein deposits, and occurs

widely throughout the state. Only the more important or interesting

occurrences can be listed.

Alameda County: 1, Crystals of barite from the Leona Heights deposit

are in the Stanford University Collections.

Alpine County: 1, It is a minor gangue mineral in the Morning Star

mine. Monitor district. Hanks (12) p. 78.

Butte County: 1, Auriferous barite was found at the Pinkston mine
half a mile south of Big Bend (sec. 8, T. 21 N., R. 4 E., M. D.), Turner

(12) p. 588.

Calaveras County: 1, It is found in a number of the gold mines of

the county. Hanks (12) p. 78. Granular ma.sses occur at Quail Hill,

Silliman (7) p. 351 and as gangue of the copper ores, Huttl (1) p. 62.

Contra Costa County: 1, S. M. B. (10330) is from Mount Diablo.

SiOg
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El Dorado County: 1, Barite "10 miles above Georgetown" is repre-

sented by S. M. B. (5991).

Humboldt County: 1, Occurs in white crystalline veins up to a foot

in width at Liscom Hill 8 miles northeast of Areata, Laizure (3) p. 300.

2, Occurs near Hoopa, S. M. B. (20938).
Imperial County: 1, In the Paymaster district (T. 12 S., R. 20 E.,

S. B.), it occurs as the principal gangue mineral, with argentite, Tucker
(11) p. 267. 2, Small concretions of barite, sometimes hollow and lined

with crystals, come from Coolidge Spring, a few miles south of Fish
Springs and west of the old highwaj', Murdoch (p.c. '45).

Inyo County: 1, Veins of barite occur in the Alabama Hills, near In-
dependence, Hanks (12) p. 78, W. W. Bradley (12) p. 6. 2, Barite oc-

curs with free sulphur at the Defiance mine, Darwin, S. M. B. (7601).

3, S. M. B. (7201) came from Bishop Creek. 4, Barite occurs as pure
white veins 2 to 5 feet wide in schists and slates in Gunter Canyon,
6 miles northeast of Laws, Tucker (11) p. 512, W. W. Bradley (12) p. 6.

5, Occurs as gangue in the copper ores of the Greenwater district, with
one 40-foot ledge at Ramsey, Zaliuski (1) pp. 81, 82. 6, Occurs in 6- to

8-foot veins in Warm Springs Canyon, Tucker and Sampson (25) p. 482.

7, Occurs with quartz as gangue of the Fiirnace Creek copper mine,
Nicholas (1) p. 1087. 8, Found at the American mine, west of Zabriskie,

C. A. Waring and Huguenin (2) p. 71. 9, Occurs with tetrahedrite in

Indian Valley, Hanks (12) p. 78. 10, Found as gangue in a vein with
sulphides and arsenates, on Long Lake (sec. 14, T. 9 S., R. 31 E., M. D.),
Tucker and Sampson (25) p. 378.

Kern County: 1, Good crystals have been collected from Pine Canyon,
north of Mojave, Murdoch (p.c. '45).

Los Angeles County: 1, Barite is the gangue of the silver-cobalt ore

in the Kelsey mine, San Gabriel Canyon, Storms (4) p. 244. 2, A large

outcrop occurs in sec. 23, T. 1 N., R. 9 W., S. B., on the west fork of

San Dimas Canyon, F. J. H. Merrill (2) p. 480. 3, It is found at the

Ronton and Black Jack mines on Santa Catalina Islands, Gieser (1)

p. 245. 4, It is present in minor amounts in the Felix fluorite mine
north of Azusa S. M. B. (13031). 5, Extensive veins of barite, with
many small crystals and aggregates appear in the sea cliffs of the Palos

Verdes Hills, Rocks and Minerals (1) p. 120, Schwartz (2) p. 8.

Mariposa County: 1, Barite with tetrahedrite and triboluminescent

sphalerite occurs in the Fitch mine, (sec. 9, 10, T. 4 S., R. 15 E., M. D.),

Eakle (5) p. 30. 2, A large deposit of barite has been mined about 2

miles west of El Portal, Fitch (2) p. 461. 3, A large deposit occurs near
Jerseydale (sec. 17, T. 4 8., R. 20 E., M. D.), W. W. Bradley (12) p. 7.

Mono County: 1, A 4-foot outcrop of barite occurs in the Mammoth
Lake area (T. 4 S., R. 27 E., M. D.), R. J. Sampson (14) p. 132.

2, Large handsome crj-stals have been found at the great andalusite

deposit in the White Mountains, Woodhouse (p.c. '45). 3, At the ex-

treme northern tip of the county, near Coleville, is a considerable

deposit of barite, Eakle and McLaughlin (17) p. 141.

Napa County: 1, Pseudomorphs of quartz after barite have been
found at the Redington mine, Durand (1) p. 211.

Nevada County: There are several large deposits of barite in the

county, as well as numerous occurrences in gold veins. 1, A 15-foot vein

has been mined commercially at the Democrat barytes mine (see. 24, T.
6—33804
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16 N., K. 10 E., M. D.), B. M. Boyle (1) p. 71. 2, Massive white to

creamy barite occurs at the Spauish barite deposit (NW^ sec. 19,

T. 18 N., R. 11 E., M. D.), Logau (20) p. 378. 3, A large deposit occurs

north of the old Spauish mine, 6 miles from Washington, Logan (7)

p. 12. 4, An extensive deposit is found on the Maguire property at

Liberty Hill, 5 miles from Alta, Stose (1) p. 338. 5, Auriferous barite

has been found at the Malakoff mine. Hanks (12) p. 78. 6, It occurs at

Pine Hill, as seams in diaba.se, E. M. Boyle (1) p. 59.

Orange County: 1, A large deposit of crystalline barite occurs as the

gangue mineral of the cinnabar deposit at Red Hill, Fairbanks (4)

p. 118, F. J. H. Merrill (2) p. 516, W. W. Bradley (12) p. 8.

Placer County: 1, It occurs as one of the gangue minerals at Whiskey
Hill, near Lincoln (sec. 26, T. 13 N., R. 8 E., M. D.), Silliman (7) p. 351.

Plumas County: 1, Several large lenses of barite occur in slate 5 miles

from Almanor (Ohio mine) (sec. 5, T. 26 N., R. 8 E., and sec. 32,

T. 27 N., R. 8 E., M. D.), Averill (8) p. 92. 2, Barite was reported by
Edman in lead and copper ores in the north arm of Indian Valley,

Hanks (12) p. 78. 3, A vein 2 to 3 feet wide of fine granular barite

occurs at the Pinkstowu Ledge, half a mile south of the highest point

of Big Bend Mountain, in the Bidwell Bar area, Turner (12) pp. 558.

4, From the Diadem lode, ibid. p. 587.

Riverside County: 1, Barite is one of the gangue minerals, with

fluorite and arsenopyrite, in the tin ores at the Cajaleo tin mine, West
(3) p. 132.

San Benito County: 1, Veins up to 6 feet in width have been ex-

ploited at the Bardin Ranch, on the southwest flank of Gabilan (Fre-

mont) Peak, W. W. Bradley and Logan (7) p. 624.

San Bernardino County: 1, It occurs as gangue in the silver ores

of the Calico district. Tucker and Sampson (17) p. 358, Lindgren (1)

pp. 721, 725. 2, It is abundant in veins in and around Lead Mountain,

(T. 10 N., R. 1 W., S. B.), near Barstow, Tucker (4) p. 334, (8) p. 199,

Durrell (7), p. 7. 3, Barite occurs north and northwest of Barstow,

Tucker and Sampson (17) p. 371, (9) p. 254. 4, Microscopic crystals

have been found in the bones of the fossil beds, 6 miles northeast of

Barstow, Howard (1) p. 120. 5, A series of parallel veins occurs in

basalt 3 miles north of Ludlow in the Hansen deposit, (T. 8 N., R. 8 E.,

5. B.), W. W. Bradley (12) p. 54. 6, A 3-foot vein occurs in limestone

12 miles east of Victorville (T. 6 N., R. 2 W., S. B.), Tucker and Samp-
son (17) p. 279. 7, Nodular barite with celestite in claj^ shales comes

from Owl Holes (sec. 23, T. 18 N., R. 3 B., S. B.), Murdoch and Webb
(11) p. 550. 8, Stringers up to 12 inches occur at Foshay Pass, 26 miles

southeast of Kelso, Tucker (4) p. 334. 9, Occurs with calcite as the

gangue of lead ores in the Lava Beds district. Tucker and Sampson

(17) p. 351. 10, Two- to six-inch stringers on limestone-schist contact

are found 2 miles southeast of Afton, Tucker (4) p. 334. 11, Barite,

largely massive, forms a large proportion of the minerals of the bast-

naesite locality at Mountain Pass, Pray (p.c. '51).

San Francisco County: 1, Tabular crystals occur in seams in the

serpentine of Fort Point, San Francisco, Eakle (1) p. 316.

San Luis Ohispo County: 1, A 1- to 2-foot vein of barite occurs on

the Fugler Ranch, 6 miles southeast of Arroyo Grande, Franke (2)

p. 410. 2, Rosettes of "sand barite" crystals have been found in limy
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sandstone in the Cuyama Valley, J. W. Eggleston (p.c. '36). A speci-

men from the Caliente Range about 10 miles south of Taylor Springs,

S.M.B. (21298), is from this occurrence.

Santa Barbara Covnty: 1, A 20-foot vein of white barite occurs on
the north fork of La Brea Creek (sees. 5, 6, T. 10 N., R. 30 W., S. B.),

about 20 miles northeast of Sis(|Uoc, "W. W. Bradley (12) p. 55. 2, An-
other deposit has been reported on the Sisquoc about 15 miles south-

east of Santa Maria, Crawford (1) p. 406.

Santa Clara Countxj: 1, Barite crj-stals of unusual habit occurred in

seams in the manganese boulder of Alum Rock Park, A. P. Rogers (21)

p. 447. 2, It occurs in veins in an old cinnabar mine on Llagas Ci-eek

near Gilroy. 3, In the Solis district, (N. R.)

Shasta County: 1, It occurs as a gangue mineral in the mines of the

Bully Hill district (T. 34 N., R. 4 W., M. D.), Anbury (1) p. 60, Logan

(7) p. 7, Tucker (8) p. 429. 2, At the Glidden (Loftus) barytes, Tom
Neal Creek (see. 19, T. 38 N., R. 3 W., M. D.), Laizure (1) p. 515. 3, 12

miles north of Montgomery Creek (sec. 33, T. 36 N., R. 1 W., M. D.).

4, Near Baird (sec. 29, T. 34 N., R. 3 W., M.D.), Logan (9) p. 129.

Siskiyou County: 1, Barite is one of the vein minerals with galena, 3

miles from Callahan on Boulder Creek, Logan (7) p. 181.

Trinity County: 1, Dark-gray barite comes from about 15 miles

below Hay Fork Postoffice on the Hay Fork of Trinity River, S. M. B.

(1371C>). 2, At the Five Pines mine it occurs as small crystals associated

with pink ealcite (N. R.). 3, It also is found at the Delta mine, Ferguson

(1) p. 43.

Tulare County: 1, An extensive deposit occurs at the Paso-Baryta
Mines, Ltd., deposit in the southeastern part of the county (sees. 23, 24,

T. 24 S., R. 36 E., M. D.), Tucker and Sampson (25) p. 481. 2, It is

found on the Bowman ranch, 15 miles east of Exeter, Franke (1) p. 431.

3, At the Bald Mountain deposit -near Rattlesnake Creek on the upper
Kern River, Franke (1) p. 431. 4, It was found near Springville, Stod-

dard (5) p. 1129.
BARKEVIKITE

See amphibole, EOda amphibole

BARYTOCELESTITE
See celestite

BASSANITE
Hydrous calcium sulphate, 2CaS04-H20

Monoclinic, pseudo-hexagonal. Snow-white, fibrous. G. = 2.7. H. unde-

termined.

Inyo County: 1, Bassanite occurs as thin layers in unconsolidated

beds at a depth of 360 feet, in the dry lake near Ballarat, Panaraint

Valley, in long, snow white fibers, Allen and Kramer, (1) p. 1266.

San Bernardino County: 1, Bassanite, in snowy white, long fibers,

is found in drill holes at depths of 365 and 510 feet, in unconsolidated
sediments in Dauby Dry Lake, T.l, 2 N., R. 17, 18 E., S. B. Allen

and Kramer (1) p. 1266.
BASTNAESITE

Rare earth fluo-carbonate, essentially (Ce.La) (C03)F

Hexagonal, usually massive, occasionally tabular crystals. Cleavage in-

distinct. Luster vitreous to grea.sy. H. — 4-4^. G. = 4.9-5.2. Color wax
yellow to reddish brown. Transparent to translucent.
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San Bernardino County: 1, Bastnaesite occurs in relative abundance,
largely in dolomitic breccias associated with sj'enitic intrusives, along
an extensive zone at Mountain Pass, Pray and Sharp (1) p. 1519, Olson
and Sharp (1) p. 1467, Anon. (15), p. i and (13), p. 2. A comprehen-
sive report on the minerals of the Mountain Pass region is found in
Olson et al, (3).

BASTITE
See serpentine

BAUXITE
See gibbsite

BAVENITE
Hydrous berylium, aluminum, and calcium silicate, Ca4BeAl3Si903o(0H)2

Monoelinic. In fibrous-radiated groups of prismatic crystals. One
cleavage. Colorless to white. H. = 5i. G. = 2.7.

San Diego Couniy: 1, Occurs as a pseudomorph after beryl; a cavity

in the pseudomorph is lined with bavenite crystals, Sehaller and Fair-

child (48) p. 409. Bavenite is reported as occurring very sparingly

in the Pala district, Jahns and "Wright (5) p. 31. This is presumably
the same locality reported by Sehaller and Fairchild.

BAYLDONITE
Basic arsenate of copper and lead, (Cu,Pb)2(AsA4)4(0H) (?)

Monoelinic ( ?). Minute mammillar.v concretions with fibrous structure

and drusy surface. Also massive and as crusts. H — 4J. G. = 5.5. Luster

resinous. Color siskin green to apple green and yellow green. Subtrans-

parent to transparent.

Easily fusible. In C. T. loses water and blackens. Soluble with diffi-

culty in HCl.

San Bernardino County: 1, Some thin crusts of a yellowish green

mineral on limestone, associated with barite veins 1 mile southwest of

Lead Mountain, suspected of being hedyphane, have been shown by
X-rav study to be bayldonite, Murdoch and "Webb (14) p. 327, Murdoch
(p.c.*1954).

BECHILITE
Hydrous calcium borate, CaO-2B203-4H20

Shasta County: 1, An incrustation at Lick Springs, was called "boro-

calcite of Hayes," by J. B. Trask (7) p. 61. It may be bechilite, or

perhaps ulexite.

BEIDELLITE
Hydrous aluminum silicate, Al8(Si40io)3(OH)i2-12H20

Orthorhorabic? In thin crystal plates. One cleavage. Waxy to vitreous

luster. Color white, reddish, or brownish gray. H. = 1*. G. = 2.6.

Infusible. Becomes plastic iu water.

Los Angeles County: 1, It occurs in graphitic schists with sillimanite

in the upper part of Elizabeth Lake Canyon, near its .junction with the

San Andreas rift valley, as patches and fracture fillings in feldspar,

Beverly (1) p. 352.

Sierra County: 1, Occurs as gray, clayey, microscopically crystalline

masses in cavities in veins in the Alleghany district, Ferguson and Gan-
nett (6) p. 45.
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BEMENTITE
Hydrous manganese silicate, IVIn5Si40io(OH)o

Ortborhombic. Fine fibrous masses aud granular. Luster vitreous to

pearly. Color pale gra.vish yellow to light brown. II. = 4-6. G. = 2.98.

Fuses easily to a dark-brown glass. Soluble in hydrochloric acid with-

out gelatinization. Gives green bead of manganese with sodium carbonate.

"It is found with both rhodoehrosite aud rhodonite, and is in some
deposits the main manganese mineral. This mineral varies in color from
dark honey yellow to reddish brown to straw color. When coarsely

crystalline it is bladed, but most California bementite is finely crj'stal-

liue and has a waxy luster, which is characteristic, but which inexperi-

enced persons may have difficulty recognizing:. The best way to find

bementite is to look for weathered fragments of a waxy yellow or brown
rock that cannot be scratched with a knife and that grades outward
into black oxide," P. D. Trask et al. (4) p. 70. It has been reported as

one of the chief minerals in primary manganese ore from 19 counties

in the State, ibid. p. 68, and the following specific localities are noted

:

Alameda County: 1, In the Arroyo Mocho manganese ore (N. R.).

2, At the Bailey mine with inesite and gray rhodoehrosite (N. R.).

Calaveras County: 1, Occurs with rhodoehrosite at the Big Little

Bear (sec. 24, T. 3 N., R. 11 E., M. D.) and Kellosrg (sec. 4, T. 2 N.,

R. 12 E., M. D.) properties, P. D. Trask et al. (4) p. 60.

Humboldt County: 1, Occurs with browTi neotocite and rhodoehrosite,

at the Woods mine, 12 miles north of Bloeksburg (N. R.).

Mariposa County: 1, Occurs with oxides and carbonates near Coulter-

ville, P. D. Trask et al. (4) p. 80.

Mendocino County: 1, Granular pale-brown bementite occurs with

neotocite at the Thomas mine, 6 miles northeast of Redwood (N. R.).

2, It was found with inesite and neotocite at the Mount Sanhedrin
deposits, especially in the Rhodoehrosite claim at Impassable Rock
(N. R.).

Riverside County: 1, Occurs at the Beal-McClellan (SW^ sec. 23,

T. 5 S., R. 4 W., S. B.) and Elsinore (same, sees. 23, 24) properties,

P. D. Trask et al. (4) p. 83.

San Benito County: 1, Found in manganiferous chert at the Hawkins
mine (see. 35, T. 11 S., R. 6 E., M. D.), P. D. Trask et al. (4) p. 83.

San Joaquin County: 1, The old Ladd mine at Corral Hollow, (sees.

2, 11, T. 4 S., R. 4 E., M. D.), carries bementite and hausmannite,

W. W. Bradley (32) p. 98.

Santa Clara County: 1, Bementite occurs at the Jones (NW^ sec. 27,

T. 6 S., R. 5 E., M. D.) and other properties, mostly in the northeastern

portion of the county, with rhodoehrosite and oxides, P. D. Trask
et al. (4) p. 87.

Stanislaus County: 1, It is a constituent of the ore from the Cum-
mings lease on the Winship property, where it occurs as granular

ma.sses, mixed with gray rhodocrosite and rose-red inesite (N. R.).

Trinity County: 1, Bementite occurs at the Hale Creek mine (NW^
sec. 23, T. 1 S., R. 1 E., H.) in Mad River Valley with inesite, P. JD.

Trask et al. (4) p. 59. 2, At the Manganese Queen, Spider, and Lucky
Bill properties (see. 27, T. 30 N., R. 12 W., M. D.), ibid. p. 60. 3, (sec.

9, T. 26 N., R. 11 W., M. D.) with rhodonite and rhodoehrosite, ibid,

p. 60.
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Tuolumne County: 1, Bementite occurs with rhodochrosite at the

Hughes mine (see. 17, T. 2 S., R. 15 E., M. D.), P. D. Trask et al. (4)

p. 91.
*BENITOITE, 1907

Barium titano-silfcate, BaTiSisOg

Hexagonal; ditrigonal-bipyratnidal. Trigonal pyramids with prisms. Vit-

reous luster. Colorless to deep blue. Transparent. H. = 6i. G. = 3.64-3.67.

Fusible. Gives the green flame ot barium. Sufficiently soluble to give

the titanium reaction when the hydrochloric acid solution is boiled

with tin.

Kern County: 1, Small grains of benitoite were found in the heavy
grains from a drill-hole in the Lazard area, Lost Hills (southeast corner
T. 27 S., R. 20 E., M. D.), with some piedmontite, dumortierite etc.,

Reed and Bailey (4) p. 363.

San Benito County: 1, Colorless and sapphire-blue crystals of this

mineral were discovered in 1907 near the headwaters of the San Benito
River (sec. 25, T. 18 S., R. 12 E., M. D.). They were originally thought
to be sapphire, but were found to be a new mineral and named by
Loudei-back and Blasdale (2) p. 149, (5) p. 331. The crystals occur in

a zone of narrow veins of natrolite in serpentine, and are associated with
neptunite and joaquinite. The mineral represents the first natural
occurrence of the trigonal class, hexagonal system, and has been studied
and measured by various authors: A. F. Rogers (2) p. 616 ; Palache (6)

p. 398; HIawatsch (1) p. 178, (3) p. 602, (4) p. 293; Baumhauer (2)

p. 592; Valetou (1) p. 92. 2, A second locality for benitoite, close to the

original discovery, has been reported, Mineral Notes and News (1)

p. 3, Pabst (11), p. 479.
Analyses htj Blasdale

Si02 Ti02 BaO
43.56 20.18 36.34 = 100.08%
43.79 20.00 36.31 = 100.10%

BENTONITE
See montmorillonite

BERTHIERITE
Iron-antimony sulphide, FeSbi-S4

Orthorhombic. Long prismatic. Usually fibrous massive. Metallic luster.

Color dark steel gray. Streak grayish black. H. = 2-3. G. = 4-4.3.

A slight coating of white oxide of antimony and a slight odor of sul-

phur can be obtained by roasting on charcoal. The roasted mineral be-

comes magnetic.

Tuolumne County: 1, A dark-colored ore from the southeast slope of

Mount Gibbs may contain an impure berthierite with galena and other

sulphides. Turner (12) p. 714. This is a rather dubious occurrence, and
it is more than possible tliat it is not authentic.

BERTRANDITE
Silicate of beryllium, H:!Be4Si209

Orthorhombic hemiraorphic. Small tabular or prismatic crystals, perfect

prismatic cleavage. H. = 6-7. G. = 2.6. Colorless to pale yellow. A rare

pegmatite mineral associated with beryl.

San Diego County: 1, Tabular white to light-gray crystals of ber-

trandite are reported as very rarely occurring on Heriart and Chief

Mountains, in the Pala pegmatites, Jahns and Wright (5) p. 31.
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BERYL
Beryllium and aluminum silicate, BesAljSioOis

Hexagonal. Prismatic crystals. Brittle. Vitreous luster. Color green,
lilue. rose, .yellow. Stroal; white. II. ~ 7i-S. G. = 2.63-2.80.

Whitens and is very difficult to fuse, yielding an enamel. Insoluble in

acid.

Aquamarine is a pale-blue to pale-green beryl. Emerald is a trans-
parent green beryl. Morganite is pink.

Beryl is found as crystals, some of wliieh attain a great size, in

granite pegmatites. Synthetic emerald has been made in California,

A. P. Rogers (49) p. 762.

Fresno County: 1, It has been reported 5 miles northeast of Trimmer,
(sec. 34, T. 11 S., R. 25 E., M. D.) with topaz, apparently in a peg-

matite, W. W. Bradley (2) p. 438. 2, It has been found in pegmatite
just east of Academy. '(T. 12 S., R. 22 E., M. D.), Noren, (p. c. '45).

Inyo County: 1, Narrow veins with small crystals of opaque blue

beryl ai'e found cutting granite about 1^ miles southeast of Lone Pine
Station, Webb and Murdoch (p. c. '45). This is probably the same
locality reported by Sterrett (10) p. 312 as "in the desert between
Barstow and Lone Pine," in pale to darli blue crystals up to half an
inch in diameter. 2, It has also been found with fluorite 3 miles west of

Lone Pine, W. W. Bradley (23) p. 396, S. M. B. (20687).

Lassen County: 1, Beryl is found with tourmaline and mica at the
Mount Thompson gem mine (T. 28 N., R. 13 B., M. D.) north and east

of Milford, Melhase (p. c. '40).

Riverside County: 1, Yellow and pale-green beryl haye been found at

the Fano mine (NW^SWi sec. 33, T. 6 S., R. 2 B., S. B.), on the north

side of Coahuila Mountain, Kunz (24) p. 49, Fisher (1) p. 68, Tucker
and Sampson (35) p. 165. 2, The rose colored yarietj', morganite, was
found near Hemet, Kuoz (25) p. 942. 3, Blue and green crystals up to

half an inch in length occur in a small pegmatite just west of the Jensen
quarry 4 miles west of Riverside, Clark (p. c. '36). 4, A considerable

quantity of blue-green beryl, some of gem quality, is found 2 miles

east of Riverside on the Hears propei-ty at the base of Box Springs
Mountain, Sterrett (3) p. 799.

San Diego County: Beryl, sometimes in large and beautiful crystals

has been found in the most of the gem-pegmatite dikes of this county. 1,

A pale rose crystal (morganite) came from a pegmatite mine on Agu-
anga Mountain near Oak Grove (probably the Mountain Lily), and
measured 11 by 7i by 6| centimeters, Kunz (24) p. 49. Pink beryl from
here showed 1.60 percent cesium oxide on analysis, Clarke (10) p. 309.

2, Morganite was found in the Katrina (Catherina) and other mines on
Heriart Hill at Pala, Kunz (23) p. 942, (24) p. 81, (26) p. 1345. This
beryl carried 0.57 percent of cesium oxide, Ford (6) p. 128. Jahns
and Wright (5) p. 37. 3, At Mesa Grande, the Himalaya and Esmeralda
mines produced pink, golden, and aquamarine beryl, Kunz (24) p. 49.

One group of pink beryl from tlie Esmeralda mine showed tabular
crj-stals 11 inches across, Kunz (26) p. 1340. 4, At the Mack mine,
Rincon (.sec. 25, T. 10 S., R. 1 W., S. B.), there were pink and deep
opaque blue beryls, Kunz (24) p. 49, and some clear, complexly etched
crystals, Eakle (7) p. 89, A. F. Rogers (4) p. 212, Hanley (3) p. 14. 5,

At Ramona, in the A. B. C, Surprise, and other mines, variously colored
beryl has been found, including morganite, Kunz (24) p. 49, Eakle (6)
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p. 89. Ford (4) p. 217, has observed some remarkable etcliing on yellow

crystals from this locality. 6, Pink and green beryls associated with
essonite garnets are reported from the Crystal mine 8^ miles northwest
from Jacumba, Kunz (24) p. 49.

Trinity County: 1, Pink crystals have been found in placer deposits

near Hamburg, Smith (p. c. '36) S.M.B (20685), and identified by
Sperisen and Melhase. 2, Emerald-green crystals have come from
J. Carr's mine, Coffee Creek district, S.M.B. (15550).
Tuolumne County: 1, Several small green crystals, one doubly termi-

nated, were found 3 or 4 miles from Jamestown, W. P. Blake (3) p. 84,

Petar (1) p. 90.

BETAFITE
Hydrous oxide of uranium, calcium, columbium, tantalum, and titanium,

(U,Ca) (Cb,Ta,Ti)30!.nH20

Isometric, crystals usually octahedral. H. = 4-5.5. G. = 3.7-5. Luster
waxy to vitreous to semi-metallic. Color greenish brown to yellow to
black. Nearly opaque.

Strongly radioactive. Difficultly decomposed by acids.

San Bernardino County: 1, Betafite occurs as small octahedral crys-
tals, associated with cyrtolite, in a mass of dark minerals, mostly biotite

and magnetite, in a pegmatite in the Cady Mountains, north of Hector,
Hewett and Glass (3) p. 1048. The crystals, some of which are 6 mm in
diameter, are partially altered, with a crust of an unidentified mineral.

BETA—ASCHARITE
See szaibelyite

BEYERITE
Carbonate of bismuth and calcium, Ca(BiO)2(C03)3

Tetragonal. Thin rectangular plates flattened parallel to the basal pina-

coid. Compact earth.v masses. Fracture conchoidal in crystals. H. = 2-3,

G. = 6.56, but less in massive, porous material. Luster vitreous in crys-

tals. Color bright yellow to lemon yellow ; in massive material, yellowish
white to grayish green and gray.

San Diego County: 1, Compact masses of greenish-gray beyerite, as

alteration product of an earlier bismuth mineral, were found in the

Stewart mine, at Pala, Frondel (3) p. 533.

BIEBERITE
Hydrous cobalt sulphate, CoS04-7H20

Monoclinic. Stalactites and crusts. Vitreous luster. Color flesh and rose

red. H. = 2. G. = 2.

Gives a blue bead with borax. Sulphate is precipitated by barium
chloride. Yields water in a closed tube and has an astringent taste.

Trinity County: 1, Small amounts of bieberite as a pale rose-red

powder, occur with other alteration products on pyrrhotite at the Island

Mountain deposit, Landon (1) p. 279.

BINDHEIMITE
Pyroantimonate of lead, PbsSbsOeCO.OH)

Isometric. As cryptocrystalline masses, dense to earthy ; incrustations.

Nodular and reniform masses with concentric layering ; sometimes
opaline. Pseudomorphous. Fracture earthy to conchoidal. H. ^ 4-4i.

G. — 4.6-5.6. Luster resinous to dull or earthy. Color yellow, brown.
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reddish brown, gray, white, greenish. Streak white to yellowish. Opaque
to translucent.

Dis.solvcs leaving a residue to antimonic oxide in HXO» and of lead

chloride in HCl.

Bindheimite is very -widely distributed in oxidized ores and is much
more abundant than was commonly believed in autimonial ores of lead

and silver, Shannon (1) p. 88.

Fresno County: 1, Brown bindheimite has been described from this

county, Larscu (11) p. 47, and a green opal-like specimen is in the Uni-
versity of California collections at Berkelej-.

Inyo County: 1, It is a common oxidation product in lead ores at the

Cerro Gordo mine, Hanks (12) p. 71, A. Knopf (8) p. 114. 2, Murphy
(2) p. 322, has found it in the Panamint district.

San Bernardino County: 1, Indistinctly fibrous material from this

county, probably pseudomorphous after jamesonite, was analyzed by
Shannon (1) p. 93. No detail of locality is given.

BIOTITE
Hydrous potassium, magnesium, iron, and aluminum silicate^

K(Mg,Fe",AI)3(Si,AI)40,o(0,OH)2.

Monoclinic. Tabular or short prismatic. In hexagonal plates. Foliated,

scaly, micaceous. Cleavage perfect basal. Vitreous to pearly luster. Black,

dark brown, green. Streak uncolored. H. = 2i-.3. G. = 2.7-3.1.

Very difficult to fuse. Iron-rich varieties become magnetic on heating.

Gives a little water in a closed tube. Decomposed by hydrochloric acid.

Biotite is the commonest of all the micas. It is a prominent constitu-

ent of many igneous rocks, and also of pegmatites, gneisses, and schists.

It is present as a rock-forming mineral in every county. Only a few
occurrences are of sufScient interest to record.

Riverside County: 1, Large blade-like plates of biotite make a spec-

tacular showing on the wall of the Southern Pacific silica quarry near
Nuevo, Murdoch (p.c. '45.).

San Diego County: 1, Occasionally large plates of biotite are found
in the gem pegmatites at Pala. Schaller (p.c. '36). Some of the biotite

from Pala shows cesium and rubidium on analj'sis, Stevens and Schaller

(3) p. 528. 2, Broad plates of biotite are present in the pegmatites at
Rineon, A. P. Rogers (4) p. 216.

BISMITE
Bismuth ocher, BiaOs.

Monoclinic. Massive ; compact granular to earthy and pulverulent.

H. = 4i (or less in earthy materi.il). G. = 8.64-9.22.

Luster sub-adamantine to dull. Color grayish green, greenish yellow to

bright yellow. Streak grayish to yellow.

San Diego County: Bismite has been reported at Pala, Kunz (20)

p. 398, but Schaller (25) p. 230 considers yellow material from the

Stewart mine to have been a mixture of BiV04 and Bi(0H)2, while the
gray material is bismuth hydroxide, BiaO.i.SHaO.

A yellow oxidation product of bismuth, at the Victor mine. Rineon,

was described by A. F. Rogers (4) p. 208 as including some microscopic

crystals. These crystals were shown by Frondcl (3) p. 523 to be Bi203,

or true bismite, although the presence of vanadium in the ocherous

material here too, was shown by Schaller (25) p. 165, indicating the

presence of pucherite, Palache et al. (10) p. 600.
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BISMUTH
Native bismuth, Bi

Hexagonal-rhomboliedral. Usually iu arborescent-reticulated shapes.

Brittle. Metallic. Color aud streak silver white with reddish hue, tarnish-

ing dark brown. H. = 2i. G. = 9.8.

Heated on charcoal, it gives a lemon-yellow coating. Mixed with a flux

of potassium iodide aud sulphur, and fused on charcoal, the coating is

.bright red, which distinguishes it from that of lead, which is yellow.

Crystals and veinlets of metallic bismuth sometimes accompany ores

of bismuth, cobalt, silver, and gold. Bismuth is also occasionally found
in pegmatitic veins.

Inyo County: 1, Bismuth was found at Antelope Springs, Deep
Spring Valley (N. R.). 2, Doubtfully, at Big Pine Creek (N. 11.).

Mono County: 1, Possibly found at Oasis (N. R.).

Nevada County: 1, A notable amount of bismuth was detected in the

coueeutrates of the Providence mine, Nevada City district, Liudgren

(12) p. 117.

Riverside County: 1, It has been reported from veins southeast of

Banning, Sanford and Stone (1) p. 25. Doubtful.
San Diego County: 1, Long irregular crystals, sometimes capping

tourmaline, have been found at the Stewart mine, Pala, Kunz (20) p.

398. 2, Small bright cleavages occur in lepidolite at the Victor mine,
Riucon, A. F. Rogers (4) p. 208. 3, It has been reported from a locality

near Jacumba, P. J. H. Merrill (1) p. 670.

Sierra County: 1, A specimen in the Stanford University collections

is from Slug Canyon.

BISMUTH-GOLD—Maldonite

Au:;Bi

Isometric. Massive, granular, and in thin coatings. Malleable and
sectile. Luster metallic. Color pinkish silver white on fresh fracture,

tarnishing copper red to black. H = li-2. G. = 15.40.

On charcoal easily fusible giving a while bismuth sublimate and leaving

a gold button. Soluble in aqua regia.

El Dorado County: 1, A natural alloy, 60 percent gold and 40 percent
bismuth came from the Coon Hollow hydraulic mine near Placerville

in 1899. S. M. B. (15391).

BISMUTHINITE
Bismuth sulphide, 81283

Orthorhombic. Usually fibrous massive. Metallic. Color and streak lead

gray. H. = 2. G. = 6.4-6.5.

Heated on charcoal, it gives a yellow coating and sulphur odor. Coating
assumes a bright-red border when the mineral is fused with potassium
iodide aud sulphur.

Bismuth has frequently been detected in the concentrates from
several of the gold and copper districts, but the form in which it occurs

has not iu general been determined. Bismuthinite as a distinct mineral

has been noticed in only a few localities.

Fresno County: 1, Some small pieces of bismuthinite were found
at the Second Sierra and Lot One mines, iu the Kings Creek district

S. M. B. (12856, 12857). 2, It is reported from about 20 miles north of

Trimmer on the Kings River (N. R.).

Inyo County: 1, A specimen has come from the Kearsarge Moun-
tains, near Independence, S. M. B. (14253). 2, It occurs with barite and
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seheelitc, in bismiitite from the Fernando mine, Darwin district, L. K.
Wilson (1) p. 553. 3, Also with Insniutite from the Tungsten Hills, west

of Bishop, Woodhoiise (p.e., '46). 4, Occurs as ocherous masses in a

prospect on the west side of Panamint Valley in the Argus Range, near
mouth of Surprise Canj'on. Alteration to oxides and carbonates is

almost complete, Woodhouse (p.e. '54).

Kern Couvty: 1, It has been found in the Big Blue group of mines
near Kernville (T. 25 S., R. 33 E., M. D.), Prout (1) p. 413.

Madera County: 1, It is recorded by Turner (12) p. 714, as occurring
in the Sierra gold and silver mine in the Minaret district.

Mono County: 1, A specimen from Oasis, S. M. B. (11467), is bis-

muthinite with bismutite. 2, A little bismuthinite occurs in cpiartz veins
with brannerite, 7 miles south of Ooleville, in the canyon of the West
Walker River, Pabst (13) p. 109.

Riverside County: 1, It is found at the Lost Horse mine (N. R.).

San Bernardino County: 1, A few pounds of bismuthinite were
found in the United Tungsten copper mine, in the Morongo district

(sec. 27, T. 2 N., R. 3 E., S. B.), Hamilton and Root (5) p. 114, New-
man (1) p. 241. 2, It occurs in quartz at the Gold Eagle mine, Morongo
district, Tucker and Sampson (17) p. 297.

San Diego County: 1, A 5-pouud mass was found at Pala, G. A.
Waring (2) p. 363.

BISMUTH OCHER
See bismutite; bismutosphaerite

BISMUTITE
Bismuth carbonate, (BiO)2C03

Incrusting fibrous, or earthy and pulverulent. Vitreous to dull luster.

White, green, yellow and gray. Streak greenish gray. II. = 4. G. = 7.

Fused on charcoal with potassium iodide and sulphur, it gives a red

coating. A small amount of water is obtained by heating in a closed tube.

Effervesces in acid.

Bismutite is of secondary origin, being derived chiefly from the

alteration of bismuthinite and native bismuth. Sometimes called bis-

muth ocher.

Bismutosphaerite, originally described as a separate species has been
shown to be identical with bismutite, Frondel (3), p. 521.

Fresno County: 1, Some small specimens of bismuthinite and bismut-

ite came from the Second Sierra and Lot One mines in the Kings Creek
district, S. M. B. (12856, 12857).

Inyo County: 1, A little bismutite was found in the gold placers

of Big Pine Creek, Hanks (12) p. 79. 2, "Rich ores of bismuth, chiefly

carbonate" come from Antelope Spring, on the northwest side of Deep
Springs Valley, Goodyear (3) p. 236, Irelan (4) p. 46. 3, Fibrous to

crypto-crystalline specimens were found near Lone Pine, Larsen (11)

p. 48. There is a specimen from this locality in the University of Cali-

fornia collections at Berkeley. 4, It occurs on bismuthinite at the Fer-

nando mine, Darwin district, L. K. Wilson (1) p. 553. 5, It has been

found with tetradymite in a brecciated quartz vein in the Cerro Gordo
district, Webb (2) p. 399. 6, It occurs with bismuthinite from the

Tungsten Hills west of Bishop, Woodhouse (p.e, '46).

Los Angeles County: 1, White earthy bismutite from somewhere in

this county is represented by S. M. B. (16343).
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Mono County: 1, It occurs with bisinutliinite near Oasis, S. ]M. B.

(11467).

San Bernardino County: 1, Green needles of bismuth carbonate, up
to I by I of an inch were found at the United Tungsten copper mine,

in the' Morongo district (sec. 27, T. 2 N., R. 3 E., S. B.), Hess and
Larsen (17) p. 261. Tucker (4) p. 374.

San Diego County: 1, Bismutite was found at Pala as an alteration

product of bismuth, Schaller (5) p. 267. 2, At the Victor mine, Rincon,

it was found with bismite and pucherite, Sanford and Stone (1) p. 25,

Palache et al. (10) p. 600.

BISMUTOSPHAERITE
See bismutite

BLACK JACK
See sphalerite

BLACK LEAD
See graphite

BL6DITE
Hydrous magnesium and sodium sulphate, MgS04- Na3S04-4H20

Monoclinic. Prismatic cr,v,stals, granular niassire. Vitreous luster.

Colorless to greenish, yellowish, red. H. = 3. G. = 2.2.3.

Fuses, giving a strong yellow flame. Barium chloride precipitates

barium sulphate from an acid solution. Magnesia is determined by precipi-

tation with sodium phosphate from an ammonia solution. Easily soluble

in water. Gives water in a closed tube.

Imperial County: 1, A layer of blodite, 6 to 12 inches thick, occurs

inter-stratified with thenardite and clav at the Bertram sodium sulphate

deposits CNi sec 19, S^ sec. 13, T. 9 S., R. 12 E., S. B.), R. J. Sampson

and Tucker (18) p. 140.

San Luis Ohispo County: 1, Very large crystals were found in the

mud of Soda Lake, Carrizo Plain (T. 31 S., R. 20 and 21 E., M. D.),

H. S. Gale (10) p. 430. The crystals were described by Schaller (32)

p. 148.

BLOODSTONE
See quartz, chalcedony

BLUE VITRIOL
See chalcanthite

BOEHMITE
Basic oxide of aluminum, AIO(OH)

Microscopic orthorhombic plates, with good cleavage in one direction.

Riverside County: 1, Boehmite occurs at the Alberhill clay pits,

associated with gibbsite, V. T. Allen (7) p. 1173.

* BOOTH ITE, 1903

Hydrous cupric sulphate, CuS04-7H20

Monoclinic. Fibrous, massive. Vitreous. Greenish blue. H. = 2-2J.

G. = 1.94.

Same reactions as for chalcanthite.
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Alameda County: 1, Discovered as a new mineral with other sulphates

of iron and copper at the Alma mine, Leona Heights, Sehaller (1)

p. 207. Purer material was analyzed by Sehaller (8) p. 123.

CuO FeO MgO SO3 at 110° above 110° Insol.

26.13 0.81 0.64 27.25 36.76 4.91 3.96 = 100.46%

Calaveras Cotinty 1, Massive material and crystals came from Campo
Seco, Sehaller (3) p. 192, (8) p. 122.

BORACITE
Magnesium borate with chlorine, Mg6Cl2Bi402a

Isometric-tctrahodr.il. Crystals culiic and tctrahcdral ; massive. H. = 7.

G. — 2.9-3.0. Color white, inclining to gray.

San Bernardino County 1, Boracite has been reported from Otis,

Wainewright (1) p. 158.

BORAX
Hydrous sodium borate, Na:B407lOH20

Monoelinic. Cry.stals prismatic. Powder, incrustations. One cleavage
perfect. Vitreous to dull luster. Colorless, white, grayish, bluish. Streak
white. H. = 2-2i. G. = 1.691.72.

Fuses with strong yellow flame to a clear glass. Turmeric paper dipped
in a hydrochloric acid solution turns deep red on drying. Solulile in

water. Gives much water in a closed tube. Sweetish allialine taste.

Changes rapidly on exposure to white powdery tincalconite.

The mineral borax, usually accompanied by sulphates of lime and
soda, is common at many of the depressions or sinks of the deserts.

Inyo County: 1, It occurs in many of the playas of the Death Valley
area at and near Furnace Creek. 2, Resting Springs (T. 21 N., R. 6

and 8 E., S. B.). 3, Tecopa (approximately T. 20 N., R. 9 E., S. B.),

G. E. Bailey (2) pp. 48, 49, Hanks (11) pp. 36, 37. 4, It also is found
at Ash Meadows, close to the Nevada line in the southwest corner of

the county, Yale (2) p. 1022. 5, To the north, it was found in Saline

Valley, in 1874, as a borax cnist 6 to 24 inches in thickness, Fleming

(1) p. 248, "Waring and Huguenin (2) p. 62. 6, Near Fish Slough, in

the Bishop Creek area (T. 6 S., R. 33 E., M. D.), 5 to 6 miles from
the bridge across the Owens River, Engineering and Mining Journal

(5) p. 183. 7, Some of the muds near Big Pine were reported to carry
borax crystals, Yale (2) p. 1023.

Kern County: 1, Abundant and valuable deposits of massive borax,

in layers up to 10 feet in thickness, are found in the Suckow mine at

Kramer, and in the mines of the Pacific Coast and Western Borax
Companies, associated with colemanite, ulexite, probertite (kramerite),

etc., and occasional particles of realgar, Sehaller (45) p. 164. 2, At
Indian Springs, which is probably the same as Indian Wells (T. 26 S.,

R. 38 E., M. D.), described as "near Walker's Pass," borax has been

found in the playa, G. E. Bailey (2) p. 50, Silliman (12) p. 130. 3, It is

reported from Rodriquez Lake (Rogers Lake, or Muroc Lake) in the

southeast corner of the county, Yale and Gale (4) p. 840. 4, Also in

China Lake (T. 25 S., R. 40 and 41 E., M. D.) partly in San Bernardino
County, G. E. Bailey (2) p. 50.

Lake County: 1, Although the first published record of borax in

California was from Borax Lake in 1865, as crystals in the lake muds,
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Harris (1) p. 450, the compound was detected iu the waters of Tuscan
Spring in Tehama County, near the mouth of the Pit River, and in the

waters of Borax Lake, as early as 1856, by Dr. John A. Veatch, reported

by him in a letter to the Borax Company of California dated June 28,

1857, and quoted in J. R. Browne and Taylor (1) p. 179. Here he states

that in March, 1857 he had found crystals of borax in the underlying

muds of the lake bed, ibid., p. 184. 2, Abundant borax was also found,

in solution in the waters of Lake Haehinhama, 4 miles west of Borax
Lake, G. E. Bailey (2) p. 52.

San Bernardino County: 1, A very important source of borax is the

basin of Searles Lake, where the mineral is found as an efflorescence on

the surface, and in large crystals in drill cores, associated with many
unusual saline minerals, H. S. Gale (13) p. 285. 2, It has also been

detected at Soda Lake, in the sink of the Mojave River (T. 11, 12, and
13 N., R. 8 and 9 W., S. B.), G. E. Bailey (2) p. 62. 3, A little occurs

in the playa of Palma Lake 6 miles from 29 Palms (sees. 5, 6, 29, 31, 32,

T. 22 N., R. 9 E., S. B.), 6. E. Bailey (2) p. 62. 4, It was found at

Borate, in the Calico Hills, G. E. Bailey (2) p. 56.

Siskiyou County: 1, It occurs as an efflorescence, and also in solution,

at Antelope Creek iu the upper Sacramento Valley (T. 44 N., R. 1 W.,

M. D., approximate), J. B. Trask (7) p. 22.

BORNITE— Erubescite—Peacock Ore

A sulphide of copper and iron, Cu5FeS4

Isometric. Crystals very rare. Generally compact massive. Metallic lus-

ter. Color reddish brown, generally tarnished to iridescent colors. Streak
grayish black. H. = 3. G. = 4.9-5.4.

Reduced on charcoal with sodium carbonate, it yields globules of metal-
lic copper and a magnetic residue. Dissolved in nitric acid and ammonia
added, much ferric hydrate is precipitated, while the solution becomes
blue.

Bornite is not so widespread as chaleopyrite, but does occur abun-
dantly in some copper ores, and in minor amounts in many localities.

Calaveras County: 1, It is found in small amounts in the ores at

Copperopolis and Campo Seco, Hanks (12) p. 94.

Contra Costa County: 1, A little occurs with chaleopyrite and gold

in Mitchell Canyon, IMouut Diablo, Turner (1) p. 391.

Del Norte County: 1, Occurs sparingly iu the mines at the head of

Copper Creek, Laizure (3) p. 288, Maxson (1) p. 148. 2, With enargite

at French Hill (N.R.)

El Dorado County: 1, In the old Cosumnes mine, near Fairplay (see.

25, T. 9. N., R. 12 E., M.D.) massive boruite occurred with molybdenite
in a coarse pegmatite, Aubury (1) p. 180. 2, Small amounts were found
at the Alabaster Cave mine, near Pilot Hill, Aubury (4) p. 211, 3, A
specimen S.M.B. (7470) from the Boston mine at Latrobe, shows born-

ite pseudomorphous after picrolite. 4, Small flakes of bornite occur

scattered through serpentine near Shingle Springs, C. Y. Knight (1)

p. 242. 5, Small amounts of bornite are found at the Pioneer (Lilyama
Extension) mine, Aubury (4) p. 213. 6, The Voss (Camel Back) mine,

(sec. 11, T. 11 N., R. 8 E., M. D.), ibid. p. 407. 7, U miles west of

Placerville (sec. 15, T. 10 N., R. 10 E., M. D.), Mining and Scientific

Press (42) p. 840.
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Fresno County: 1, It occurs with magnetite and free gold in the

Uncle Sam mine, on the Kingrs River opposite Tehipite Dome, Hanks
(12) p. 94. W. W. Bradley (2) p. 438.

numholdf County: 1, IBornite with native copper was recorded as

float at the Red Cap Creek mine (sec. 29, T. 10 N., R. 6 E., H.), Craw-
ford (1) p. 66. 2, It occurs in schist at the Horse Mountain mine (sees.

33, 34, T. 6 N., R. 4 E., H.), Laizure (3) p. 306.

Inyo County: 1, It is found sparinsrly in the mines of the Ubehebe
group, Anbury (1) p. 245. 2, Minor amounts are associated with other

suljihides at the Bishop Creek mine, Schroter (2) p. 53. 3, Bornite

occurs with tetrahedrite at the Ashford (Golden Treasure) mine west
of Shoshone on the east side of Death Valley, Tucker and Sampson (25)

p. 383. 4, Some was reported from the New Discovery mine (T. 20 S.,

R. 44 E., M. D.), in the Panamint Range, ibid. p. 413. 5, Minor amounts
of bornite occur in the Pine Creek tungsten mine, Bateman (1) p. 238.

Kern County: A little bornite was found with other sulphides at

the following properties: Greenback. Woody district. Storms (13) p.

635; Exposed Treasure, Mojave district, Simpson (1) p. 409; Yellow
Trea.sure, and in the Rademacher district, 5^ miles north of Searles,

Tucker and Sampson (21) p. 339.

Lake Counts/: 1, A little bornite has been found at the T. B. M. pros-

pect, (see. 16, T. 12 N., R. 9 W.. M. D.), L. L. Root (2) p. 85.

Loa Angeles County: 1, Occurs with molvbdenite, etc., in the Winter
Creek group (T. 1 N.. R. 11 W., S. B.) on Santa Anita Creek, R. J.

Sampson (10) p. 176. 2, It was reported with fine garnet crystals from
the Meadow Valley district (N. R.).

Madera County: 1, A little bornite occurs in the Minaret district,

Erwin (1) p. 70.

Mariposa County: 1, Found sparingly in Cowan and Victoria mines,

Her.shey (5) p. 592.

Mendociiw County: 1, Considerable bornite was found with lawsonite,

etc., in a road cut on the new Covelo road, Vonsen (p.c, '36).

Mono County: 1, Minor amounts of bornite occur in the Tioga, Ben-
ton, Lake, and Sweetwater districts, Whiting (1) pp. 373, 374, 378.

Nevada County: 1, 2V little bornite occurs with chalcoeite and eovel-

lite in the Mineral Hill district. Dry Creek (T. 15 N., R. 6 E., M. D.),
Forstner (4) p. 745. 2, Minor amounts are found at the Great Eastern
(California) mine (T. IS N., R. 13 E., M. D.) in the Meadow Lake
district, Logan (7) p. 359.

Plumas County: 1, Important amounts of bornite, some forming a
microscopic "graphic iutergrowth" with chalcoeite, are present in the

ore of the Engels and Superior mines, Diller (9) p. 47, Turner and
Rogers (32) p. 377, A. F. Rogers (17) p. 587. 2, A narrow vein of

massive bornite was found on A. J. Ford's claim, in Lights Canyon,
Hanks (12) p. 94. 3, Minor amounts of bornite occur at a number of

other localities in the countv : Bornite occurs near Portola (N. R.) ; at

Surprise Creek, etc. (T. 24,' 27 N., R. 10 to 12 E., M. D.), Hanks (12)
p. 94, Logan (4) p. 462.

Riverside County: 1, Bornite is one of the many minor minerals at

Crestmore, Eakle (15) p. 352.

San Bernardino County: Small occurrences of bornite are widely
distributed through the county. The following districts are represented

:
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1, Calico, Weeks (4) p. 534; 2, Lava Beds, Storms (4) p. 356; 3, Ord
Mountain, 4, Monumental, and 5, Ivanpah Range, Tucker and Sampson
(17) pp. 275, 277, 267; 6, Signal, and 7, Oro Grande, Cloudman et al.,

(1) pp. 785, 878; 8, Dale, Tucker and Sampson (27) p. 79; 9, Fremont,
L. L. Root (2) p. 172; 10, Wright et al. (5), p. 62.

Santa Clara County: 1, Hanks (12) p. 94 reports bornite from near

Lexington.
Shasta County: 1, A little bornite has been found in the Bully Hill,

Afterthought, and other mines of the county, Diller (10) p. 12, Tucker

(9) p. 426.

Siskiyou County: 1, Some bornite was found at the Richie mine on
Boulder Creek, 3^ miles southwest of Callahan, Crawford (2) p. 64.

2, Bornite occurs with minor amounts of covellite and some chalco-

pyrite at the Preston Peak mine (sec. 22, T. 17 N., R. 5 E., H.), J. C.

O'Brien (4) p. 428.

Trinity County: 1, Some bornite occurs in the pyrrhotite body at

Island Mountain (N. R.).

Tulare County: Several small occurrences of bornite are noted in the

county: 1, Hart prospect (sec. 2, T. 15 S., R. 28 E., M. D.), Pranke

(1) p. 435; 2, Powell copper (sec. 30, T. 19 S., R. 31 B., M. D.), Tucker

(3) p. 909; 3, Round Valley, 2i miles east of Lindsay, ibid. p. 910;

4, Oakland mine, Copper Canyon, 12 miles north of Mineral King,

ibid. p. 910.

Tuolumne County: 1, Bornite occurs with cinnabar on the slope of

the ridge east of Horseshoe Bend, Turner and Ransome (15) p. 7.

2, Bornite occurs with other sulphides in the lower levels of the Oak
Hill mine, sec. 30, T. 2 S., R. 14 E., M. D., Logan (23) p. 54.

BORT
See diamond

BOTRYOGEN
Hydrous iron and magnesium sulphate, Fe^OaSiVlgO^SOa-ISHaO

Monoclinic. Very small crystals. Reniform and botryoidal. One perfect

cleavage. Vitreous luster. Color brick red, hyacinth red, ocher yellow.

H. = 2-2*. G. = 2.04-2.14.

Fusible. Becomes magnetic on heating. Presence of magnesia distin-

guishes it from other iron sulphates. Partly soluble in water. Soluble

in acid.

Napa County : 1, Minute aggregates of small bright-red crystals with

eopiapite, were discovered at the Redington mine, and described by
Eakle (3) p. 231 as a new mineral, "palacheite." He later established

its identity as crystallized botryogen, Eakle (4) p. 379. 2, Hulin (p.c,

'36) found it also at the Palisades mine, 2 miles north of Calistoga.

BOULANGERITE
Lead antimony sulphide, Pb5Sb4Sii

Monoclinic. Prismatic or tabular crystals ;
plumose masses, granular.

Cleavage good. H. = 2.5-3. G. = 5.7-6.3. Luster metallic. Color bluish

lead gray. Streak red brown.

Inyo County: 1, What has been tentatively identified as boulaugerite

from the Defiance mine, Darwin district, is represented by a specimen

in the University of California collections at Berkeley.
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Mo7io County: 1, It is found as slender prismatic crystals, with
wollastonite and idocrase. in a crystalline limestone on the property

of Elias Bushati, (see. 13, T. 1 N.,'R. 25 E., M. D.), on the north side

of Leevining Canyon, Milton (p.c, '44).

BOURNONITE
A lead, copper, antimony sulphide, PbCuSbSa

Orthorhombic. Short prismatic and tabular rrystaKs; massive. Metallic

luster. Color and streak lead Kray. H. = 2^-;{. G. = 5.7-.5.9.

Fuses casil.v and on charcoal gives a white coating, at first of antimony
oxide, followed by a yellow coating of lead oxide nearer the assay. Dis-

solved in nitric acid and ammonia added, the solution turns blue ; .soluble

in hydrochloric acid with odor of hydrogen sulphide.

Butte County: 1, Bournonite is reported with native antimony at the

Surcease mine T. 21 N., R. 4 E., M. D., O'Brien (6) p. 431.

Inyo County: 1, Massive bournonite was found at Cerro Gordo, in

the Inyo Range, Reid (2) p. 81.

Kern County: 1, A mineral doubtfully identified as bournonite has

been found in the Mojave district, Schroter (1) p. 187. The finder sug-

gests this might be jamesonite rather than bournonite.

BOUSSINGAULTITE
Hydrous ammonium and magnesium sulphate, (NH4)2S04-MgS04-6H20

JIonocHnic. Fibers, crusts, vermiform aggregates and stalactites. Cleav-

ages one perfect, another distinct. Silky luster. Color pure white. H. = 2.

G. = 1.68-1.72.

Easily fusible, and easily soluble in water. Barium chloride precipitates

barium sulphate, and sodium phosphate precipitates the magnesia. Gives
water in a closed tube. Heated in closed tube with lime, it gives odor of

ammonia. Tastes saline-astringent.

Sonoma County: 1, Abundant among the sulphate minerals as crusts

and stalactites at The Geysers near Cloverdale, Goldsmith (7) p. 264,

Day and Allen (2) p. 45,' Vonsen (6) p. 289.

Ventura County: 1, It was found at South Mountain coating crevices

of sandstones and shales ; formed by the escape of heated gases, Larsen
and Shannon (9) p. 127.

BOYDITE
See probertite

BRANNERITE
A rare earth oxide (U,Ca,Fe,Y,Th)3Ti50i6(?)

Orthorhombic ( ?) slender prisms. Black with dark greenish-brown
streak. H.= 4*. G. = 4.5-5.45.

Radioactive. Decomposed by hot concentrated HzSOi.

Mo7io County: 1, A few grains of this mineral have been found dis-

tributed in quartz veins, on the border of sees. 4 and 9, T. 7 N., R. 23 E.,

M. D., 7 miles south of Coleville, in the canyon of the "West Walker
River, Pabst (13) p. 109. The mineral occurs as slender prismatic

crystals up to 10 cm in length, solidly embedded in quartz.
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BRAUNITE
3Mn203,IVlnSi03

Tetragonal. Small pyramids and massive. Cleavage, pyramidal perfect.

Brittle. Submetallic luster. Color and streak brownish black. H. = 6-6^.

G. = 4.75.

B.B. Infusible. Soluble in hydrochloric acid and leaves a residue of

silica. Gives all the reactions for manganese similar to hausmannite.

This mineral is probably rather widespread in the siliceous man-
ganese ores of the State. It has been recognized from the following

localities:

Hicniholdt County: 1, It forms the primary ore mineral at the Fort
Seward mine (sec. 15, T. 3 S., R. 4 E., H.), p". D. Trask et al. (4) p. 59.

Plumas Comity: 1, It has been found in the Braito mine (sec. 27,

T. 26 N., R. 9 E.^ M. D.), P. D. Trask et al. (4) p. 71.

Santa Clara County: 1, Braunite was identified by x-ray study of

"psilomelane" from Santa Clara, Ramsdell (1) p. 147.

Stanislaus County: 1, A specimen from the Buckeye mine (sees. 2, 3,

T. 5 S., R. 5 E., M. D.) was studied by Fleischer and Richmond (1)

p. 283.

Trinity County: 1, Vonsen (p. c. '45) reported braunite with rhodo-

chrosite from the Shellview mine (sec. 17, T. 4 S., R. 6 E., H.).

BREWSTERITE
(Sr,Ba,Ca)OAb03-6Si02-5HaO

Monoclinic. Prismatic crystals. One perfect cleavage. H. = 5. G. = 2.45.

Color white. Easily fusible.

Mendocino County: 1, It was found with edingtonite on Ash Creek, 1

mile northeast of the highway. The locality is not certain, and may be
in Sonoma County, Vonsen (p. c, '45).

BRITTLE MICA
See margarlte

BRITTLE SILVER ORE
See stephanlte

BROCHANTITE
Basic sulphate of copper, CuS04-3Cu(0H)a

Orthorhombic. Small prismatic aeicular crystals and drusy crusts. One
cleavage perfect. Vitreous luster. Color emerald green, dark green. Streak
pale green. H. = 3}-4. G. = 3.9.

Easily fusible. Reduced on charcoal with sodium carbonate, yields

metallic copper. Barium chloride precipitates barium sulphate from a
hydrochloric acid solution. Ammonia added to solution gives a blue color.

Gives water in a closed tube.

Calaveras County: 1, Brochantite was found as druses of small dark-

green crystals at Copperopolis, A. F. Rogers (7) p. 376.

Inyo County: 1, It occurs with caledonite and linarite at the Cerro
Gordo mine, Eakle (9) p. 228. 2, Bottle-green, radial crystals in brown
jasper and chrysocolla were found near the headwaters of Cottonwood
Creek in the Panamint Mountains, Ball (2) p. 211.

Plumas County: 1, Crystals have been reported from the Engels
mine (N. R.).
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San Bcrnardhw County: 1, It was observed as coatings on breccia at

Stagg (X. R.)- 2, Brochautitc occurs in oxidized ores witb linarite at a
prospect in the Soda Lake Mountains near Balder, Murdoch (p.c. '49).

3, Small crj-stals and crusts found in veins with chrysocolla 2 miles

southwest of the Sidewinder mine, Bowen (1) p. 123.

BROMLITE—Alstonite

Carbonate of barium and calcium, (Ba,Ca)C03

Orthorhombic. In pseudo-hexagonal pyramids.

Mariposa County: 1, Alstonite reported from the sanbornite locality

near Incline, may be witherite, A. F. Rogers (39) p. 171.

BROMYRITE
Silver bromide, AgBr

Isometric. Color bright yellow to amber yellow ; slightly greenish.

G. = 5.8-6.

Kern County: 1, Bromyrite was reported as abundant in the Karma
vein, at Soledad Mountain, near Mojave, but this occurrence is dubious,

Bateson (1) p. 173.

BRONZITE
See pyroxene, enstatite

BROOKITE
Titanium dioxide, TiOz

Orthorhombic. Crystals tabular or pyramidal. Brittle. Adamantine
luster. Color reddish brown to black. Streak uncolored to grayish. H. =
5i-6. G. = 3.87-4.01.

Reactions the same as for rutile. Distinguished by form.

El Dorado County: 1, Small tabular crystals associated with anatase,

occur on quartz, at Placerville, Kuiiz (5) p. 329, (15) p. 394, (24)
p. 106.

Kern County: 1, Minute spearlike crystals of brookite have been
found in cavities of lava east of the highway in Red Rock Canyon,
J. Murdoch (p.c. '47).

BROWN HEMATITE
See limonlte

BRUCITE
Magnesium hydroxide, Mg(0H)2

Hexagonal-rhombohedral. Crystals usually broad tabular. Foliated
plates and iibrous masses. Cleavage perfect basal. Sectile. Pearly luster.

Color white, gray, pink, blue, green. 11 = 2i. G. = 2.38-2.4.

B.B. infusible. Yields a small amount of water in a clo.sed tube. Easily
soluble in dilute hydrochloric acid, and magnesium is precipitated by
sodium phosphate. Gives a pink color characteristic of magnesia when
intensely heated with cobalt nitrate.

Fresno County: 1, In irregular masses and rounded pellets in contact
metamorphic limestone in the Twin Lakes region, Chesterman (1)
p. 272.

Riverside County: 1, It is a product of alteration of perielase in the
predazzite rock at Crestmore, Eakle (15) pp. 327, 332, A. F. Rogers
(31) p. 463. 2, It was found similarly in the new city quarry, 2 miles

south of Riverside, Richmond (1) p. 725. 3, A. F. Rogers (19) p. 581
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reports brucite as alteration of periclase, at the old city quarry at

North Hill, Riverside. 4, Brucite, pseudomorphous after periclase, is

abundant at the Jensen quarry, Murdoch (p.c. '47).

San Bernardino County: 1, Brucite altering to hydromagnesite is

found in marbles in Lucerne Valley (SE^ SEi sec. 15, T. 6 N., R. 1 W.,

S. B.), Ian Campbell (1), p. 3.

San Francisco County: 1, Brucite and xonotlite in serpentine, were

found in cuts made by the Western Pacific Railroad on Army Street,

San Francisco, Pabst (p.c, '44). 2, Fibrous brucite in fine stellated

white crystals is reported from the serpentines of the San Francisco

peninsula, Gibbs, quoted in Mining and Scientific Press (19) p. 28.

BULTFONTEINITE
Basic calcium fluorine silicate, 2Ca(0H,F)aSi02

Triclinic. Crystals are colorless to pink. Basal and side pinacoidal

cleavages fairly good. H. = 4.5. G. = 2.73. Occurs in radiating spheru-

lites and groups of small radiating acicular crystals.

Difficultly fusible.

Riverside County: 1, Minute grains of bultfonteinite have been found

as sugary streaks in veins of massive afwillite and scawtite on the 910

level of the Commercial quarry, Crestmore, Murdoch (30) p. 1347.

* BURKEITE, 1935

2NajS0iNa2C03
Orthorhombic. Tabular cry.stals, twins. No cleavage. Brittle. Luster

vitreous. Colorless. H. = 3J. G. = 2.57.

Easily fusible. Soluble in water.

San Bernardino County: 1, Cross-shaped crystals of this new mineral,

up to 4 millimeters in diameter, were found at a depth of 115 to 130

feet in well G 75, at Searles Lake, and described and named by
Foshag (21) p. 50.

Analysis

NbjO KsO SOj COa CI H:0 Insol.

47.89 none 39.96 11.72 0.09 0.04 0.04 = 99.74%

BYTOWNITE
See feldspar

CAIRNGORM
See quartz

CALAMINE
See hemimorphite

CALAVERITE, 1868

Gold telluride, AuTea

Monoclinic. Crystals with striated faces ; also mas-sive granular.

Brittle. Metallic luster. Color pale bronze yellow to yellowish silver gray.

Streak yellowish gray. H. = 2^ G. = 9.04.

Similar to sylvanite in its reactions.

Calaveras County: 1, Calaverite was discovered at the old Stanislaus

mine on Carson Hill, analyzed and named by Genth (5) p. 314. 2, Also

found in the Melones mine, ibid. p. 314. 3, At the Morgan mine on

Carson Hill, with sylvanite and petzite, ibid. p. 314. 4, It occurs with
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altaite, petzite, etc., at the Frenehwood mine, Robinsons Ferry (sec. 28,

T. 2 X., R. ]3 E., M. D.), Hanks (12) p. 68.

Analysis
Au Ag Te
40-70 3.52 55.89 = 100.11 percent

El Dorado County: 1, Calaverite was reported from the Darling
mine near Rock Creek, about 3 miles northeast of American Flat,

Palaehe et al. (10) p. 336.

Siskiyoti County: 1, It was doubtfully reported with gold and petzite

from the northern part of the county (N. R.).

Tuolumne County: 1, It occurred at the Golden Rule mine, Hanks
(12) p. 104.

CALCIOVOLBORTHITE
Copper calcium vanadate, (Cu.CajsVzOs- (Cu.Ca) (OH)j

Monoclinic (?) Kosettes and hexagonal scales. Color yellow green.

Luster pearly. H. = 3i. G. = 3.5-3.9.

San Bernardino County: 1, It has been reported to occur at Camp
Signal, near Goffs, Schrader et al. (1) p. 46.

CALCITE
Calcium carbonate, CaCOs

Hexagonal-rhombohedral ; scaleuohedral. Cry.stals common, rhombo-
hedrons and scalenohedrons. Also massive, fibrous, granular, stalactitic,

challiy. Cleavage perfect rhombohedral. Vitreous luster. Colorless, white,

gray, red, green, blue, yellow, brown, black. Streak white or grayish.

H. zz 3. G. = 2.71.

B.B. infusible. The carbonates are all characterized by their efferves-

cence with hydrochloric or nitric acids. Calcite effervesces freely in cold

dilute acid and gives a tlame test that is bright red at first, fading into a
yellow red. The calcium can be precipitated by ammonium oxalate as a
white granular calcium oxalate.

The perfectly colorless, transparent form is called Iceland spar.

Calcite is so widespread as limestone, and in veins, or spring deposits,

that only the most important or interesting occurrences are listed. For
commercial occurrences of limestone and marble, the reader is referred

to Bulletin 38 of the California State Mining Bureau, Forstner

et al. (3).

Alameda County: 1, Pseudomorphs after aragonite are found near

Patterson Pass, east of Livermore, A. F. Rogers (3) p. 18. 2, A fine

grade of lithographic limestone occurs on the Crocker-Winship prop-

erties, south of Danville (N. R.).

Alpine County: 1, Fine groups of calcite rhombohedrons have come
from the Pennsylvania mine (N. R.).

Cal<iveras County: 1, Fine stalactites occur in Mercers Cave, 1^ miles

northwest of Murphy (N. R.).

El Dorado County: 1, Fine stalactites occur at the Alabaster Cave
(N. R.). 2, Good crystals were found at the Cosuranes mine (N. R.).

Fresno County: 1, Veins of fluorescent calcite with cinnabar, were
found on Aveual Creek, Jlelhase (4) p. 38.

Imperial County: 1, Calcite occurs as inverted "stalactites" origi-

nally identified as aragonite, in the area surrounding the mud vol-

canos near Niland, Hanks (9) p. 232.
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Inyo County: 1, Good iceland spar has been found in the Darwin
district, Hanks (12) p. 114, S. M. B., (3709). 2, Blue calcite with
idocrase has been sent to the State Mining Bureau, reportedly from
the North Fork of Shepard Creek, half a mile north of the Crystal
Dome mine (T. 22 S., R. 42, 43 E., M. D.), W. W. Bradley (26) p. 195.

This locality is questionable, but the material does not look like that from
Crestmore. 3, Fine crystals and stalactites have come from the Cerro
Gordo and Union mines, and from the Lane mine (N. R.).

Kern County: 1, "Sand calcite" crystals are found just north of

Ricardo, at the junction of the highway and the Dove Springs road,

Murdoch and Webb (11) p. 551. 2, Fluorescent calcite is reported at the

Hercules mine, in the Randsbnrg district, The Mineralogist, (2) p. 23.

3, Blue rliombohedrons occur in Grizzlv Canvon, 3 miles southwest of

Tehachapi (N. R.).

Los Angeles County: 1, "Well-formed crystals occur in the borate

deposit in Tick Canyon, Eakle (10) p. 189. 2, Rhombohedral crystals

are found in veins in Franklin Canyon, Funk (1) p. 33. 3, At the Small
Hill mine, on Santa Catalina island, S. M. B. (4069). 4, Crystal-lined

viigs are found in dikes of limestone and breccia half a mile north of

Vicente Point, San Pedro Hills, Macdonald (2) p. 331.

Madera County: 1, Abundant crystals come from the Kaiser Moun-
tain di.strict, li miles from Huntington Lake road, Laizure (2) p. 102.

Marin County: 1, Flat, thin-edged rliombohedrons of manganocalcite
occur in a trachyte on the Burdell ranch. They turn black on weathering
or on being heated (N. R,).

Mercecl County: 1, Strontianocaleite is reported from Delhi, S. M. B.

f 16326).

Modoc County: 1, Optical quality Iceland spar in masses up to 60

or 80 pounds occurred in veins in basalt near Cedarville in the Warner
Range. This deposit produced some commercial material but is now
worked out, Hughes (1) p. 6.

Mono County: 1, Pseudomorphs of calcite, called "thinolite," after

original steep tetragonal pvramids of an unknown mineral, have been
found about Mono Lake, E.'S. Dana (1) p. 19, 1. C. Russell (1) pp. 315,

316. These pseudomorphs are frequently formed of imbricated groups
of pyramids, packed one within the other to make prismatic forms up
to 8 or 10 inches in length. 2, Large lenses or druses of iceland spar,

some of optical quality, showing cleavage fragments up to 1 foot, occur

in the upper Convict Basin, near Mammoth Lakes, Mayo (4) p. 84.

Monterey County: 1, "Sand-calcite" crystals have been described bj'

A. F. Rogers and Reed (28) p. 23, from" the Cholame Hills (sec. 14,

T. 23 S., R. 13 E., M. D.). In these the proportions are 65 percent sand,

35 percent calcite. 2, Large perfect crystals have been reported from
near Soledad (N. R.).

Nevada County: 1, Fine scalenohedrons (dog-tooth spar) have come
from the Pittsburg mine (N. R.). 2, Crystals are associated with

kJimmererite at the Red Ledge mine near Washington (N. R.).

Riverside County: 1, Coarsely crystalline blue calcite is very abun-

dant at Crestmore, Eakle (15) p. 334. The blue color of calcite at

Crestmore is discussed by Rosenholtz and Smith (1), p. 1049. 2, Iceland

spar occurs with fluorite and clear quartz at the Fluorspar group, 1 mile

southwest of Packards Well, Palen Mountains, Anbury (1) p. 258.
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San Bernardino County: 1, Minute, ivory-colored crystals were found
in well G 75 at Searles Lake, at a depth of 125 to 130 feet, associated

with pirssonite, burkeite etc., Foshag (21) p. 51. 2, Nodular concretions

with radiating structure are found in a clay sliale half a mile north

of Mojave "Water Camp, east of Daggett, Rocks and Minerals (1) p. 140,

Murdoch and AYebb (11) p. 551. 3, Iceland spar is found in the Cave
Canyon district (N. R.).

San Diego County: 1, At the mine of Calcite Operators, Inc., (sec.

14, T. 10 S., R. 8 E., S. B.), broad flat plates of calcite, up to one foot

across, and of optical qualitv, have been mined for gun-sights, Bramlette

(p. c, '43), Durrell (p. c. ''44).

/Saw Francisco County: 1, Calcite showing uncommon faces, in crystals

up to several centimeters in size, came from Fort Point, San Francisco,

Schaller (17) p. 103. They were associated with pectolite, datolite, and
gyrolite.

Santa Cruz County: 1, Well-developed calcite crystals have been
found in the Vicente Creek tunnel near Davenport (N. R.).

Shasta County: 1, Stalactitic and tubular forms have been found in

Potters Cave, near Baird, Eakle (7) p. 89. 2, Fossil pearls, altered from
the original aragonite, occur along the north side of the road in Oak
Run Vallev, near the contact of the Chico and lone formations, R. D.
Russell (1) p. 419.

Tulare County: 1, Massive blue crystalline calcite, associated with
seheelite, has been reported from the Consolidated tungsten mine. Drum
Valley, C. Knowlton (p.c. '46).

Tuolumne County: 1, Calcite showing scarlet triboluminescense occurs

near Columbia, Melhase (4) p. 38. 2, Fine crystals were found at the

Keltz mine (N. R.).

CALEDONITE
Basic sulphate of lead and copper, (Pb,Cu)SOj- (Pb.Cu) (0H)2

Orthorhomliic. Small prismatic crystals. Cleavage perfect basal. Resin-

ous to vitreous luster. Color bluish green and dark emerald green. H. =
2i-3. G. = G.4.

lOasil.v fusible. Fused on charcoal with sodium carbonate, it becomes
reduced to metallic lead globules and coats the coal yellow near the assay.

Barium chloride added to the hydrochloric-acid solution precipitates

barium sulphate ; ammonia added to the solution gives the blue color due
to copper. Gives a small amount of water in a closed tube.

Inyo County: 1, Caledonite was found with linarite and leadhillite

at the Cerro Gordo mines, A. F. Rogers (1) p. 46, Eakle (9) p. 227.

Guild (1) p. 330, described bright-green crystals from this locality.

2, It was found with linarite, etc. at the Wonder prospect, Darwin dis-

trict, A. Knopf (4) p. 17. 3, It occurs with linarite and ciystallized

cerussite in the Monster mine, northwest of Saline Valley, on the east

flank of the Inj-o Range, A. Knopf (5) p. 111. 4, Caledonite and linarite

came from the Reward mine, 2 miles east of Mauzanar, A. Knopf (5)

p. 118.

Mono County: 1, It was reported in the Blind Spring Hill district,

Huliu (p. c, '36).

San Bernardino County: 1, Caledonite occurs with linarite and diop-

tase at a mine in the Soda Lake Mountains near Baker, Murdoch
(p.c. '49), (S.M.B. 31250).
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CALIFORNIA IRIS

See spodumene

CALIFORNIA JADE
See vesuvianite

CALIFORNITE
See vesuvianite

CALOMEL
Mercurous chloride, HgCI

Tetragonal. Small crystals. Sectile. Adamantine luster. Color white,

gray, brown. Streak pale yellowish white. H = 1-2. G. = 6.48.

Volatilizes easily on charcoal and coats the coal white. Calomel is

easily reduced to mercury globules by fusion with soda.

Napa County 1, White coatings of calomel on metacinnabar were
found in the Boston quicksilver mine on Oat Hill, S. M. B. (16284).

Orange County: 1, A persistent amount of chlorine in analyses of

metacinnabar from Red Hill, indicates the presence of calomel, al-

though this mineral was not otherwise recorded from this locality,

Genth and Penfield (10) p. 383.

San Mateo County: 1, Small amounts of calomel, native mercury, cin-

nabar and eglestonite occur on the Corte de Madera Rancho (?) 5

miles west of Palo Alto, A. F. Rogers (5) p. 48.

CAMSELLITE
See szaibelyite

CARBONADO
See diamond

CARNELIAN
See quartz, chalcedony

CASSITERITE—Tin Stone

Tin dioxide, SnOa

Tetraj,'onal. Crystals low iiyijiiiidal ; twins common. Massive. f,'raiuilar;

in rolled grains. Brittle. Adamantine luster. Color brown, black ; some-

times red, gray, white, yellow. Streak white, grayish, brownish. H.= 6.7.

G. = 7.1.

Infusible and insoluble. With sodium carbonate on charcoal can be re-

duced to globules of metallic tin. These globules, intensely heated with

cobalt nitrate, will give a bluish-green coating.

Amador County: 1, A 5-foot "vein of tin" on the Mokelumne River

below Big Bar, W. P. Blake (28) p. 615, is most probably garnet.

Butte County: 1, Cassiterite was reported from Goat Plat, Engineer-

ing and Mining Journal (19) p. 855.

Inyo County: 1, There is an unverified report in the Mining and
Scientific Press for 1901, of cassiterite nuggets from Bishop Creek,

Segerstrom (1) p. 550.

Kern County: 1, Nodules and stringers of cassiterite, some up to 3

tons weight, in limonite gossan, occur at the Meeke (Hogan) tin mine

4 miles north of Quail Lake, near Gorman, Mallery (2) no. 2, p. 8,

Wiese and Page (1) p. 39, Page (3) p. 202, Wiese (2), p. 46.

Napa County: 1, Cassiterite was doubtfully reported from the lower

end of Chiles Valley, L. L. Palmer (1) p. 28.
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Orange County: 1, Cassiterite was found at the Trabiico tin mine,

Trabueo Canyon, Mining and IScieutific Press, (30) p. 117, Segerstrom

(1) p. 550.

Placer County: 1, One nugget was fonnd in the Middle Fork, Feather

River, 3 miles above Big Bar, W. P. Blake (23) p. 376, (24) p. 208.

Riverside County: 1, The most important deposit of cassiterite in the

state was discovered in the Temescal district (sees. 2, 3, 10, 11, T. 4 S.,

E. 6 W., S. B.), C. T. Jackson (1) p. 152. According to Benedict (1)

p. 450, the Indians knew of the presence of tin here as early as 1840.

There are many references to this deposit, of which the more important

are: Hanks (12) p. 120, Kunz (24) p. 105, Fairbanks (18) pp. 39-42.

Besides the principal occurrences, there were other smaller deposits in

the general vicinity. One of the more important of these is the Chief of

the ilills (see. 4, T. 6 S., R. 4 W., S. B.), 2 miles northeast of Elsinore,

R. J. Sampson (9) p. 516, Segerstrom (1) p. 551.

San Bernardino County: 1, Crj-stals of cassiterite occur with scheelite

in a vein in dolomitie limestone at the Evening Star mine (sec. 30,

T. 15 N., R. 14 E., S. B.), Tucker and Sampson (34) p. 498.

San Diego County: 1, It occurs with other pegmatite minerals in the

Himalaya mine at Mesa Grande, Schaller (36") p. 352. 2, With topaz in

the Little Three mine near Ramona, ibid. p. 352. 3, A little cassiterite

was found with columbite, tourmaline, etc.. in a pegmatite in the

Chihuahua Valley (SW^ sec. 12, T. 9 S., R. 3 E., S. B.), ibid. p. 351.

4, It is found in a pegmatite with lepidolite and amblygonite, on Granite

Mountain, about 3 miles southeast of Banner (NWl sec. 18, T. 13 S.,

R. 5 E., S. B.), Schaller (p.c., '46). 5, Sanford and Stone (1) p. 26,

report cassiterite from Pala [doubtful]. 6, Placer tin was supposedly

found on the east slope of Laguna Mountain, F. J. H. Merrill (1) p. 669.

Merrill al.so reports other possible occurrences in Pine Valley ; 7, at the

south end of Viejas Mountain east of Alpine; and 8, in the Defiance

copper district, west of the Santa Margarita grant. These are all rather

doubtful.

Santa Bariara County: 1, Some cassiterite was found as float by
Captain Stoddon in the San Rafael Mountains, Angel (2) p. 596.

Santa Clara County: 1, Fine large crystals were found in the

eelogites, quartzite, and diorite of Oak Hill, near San Jose, Sehrader
et al. (1) p. 46.

Siskiyou County: 1, Cassiterite was found as float in Hungry Creek,

Hess and Graton (1) p. 165. 2, Stream tin is found in the gravels at

Sawyers Bar (N. R.).

Sonoma County: 1, A sample of stream tin, S. M. B. (18306), came
from this county.

Trinity Comity: 1, One large specimen was found in the soil near

Weaverville, J. D. Whitney (6) p. 181, and several other small nuggets

have been found near by, Segerstrom (1) p. 552.

CASTANITE
See hohmannite

CELADONITE
Hydrous iron, magnesium, and potassium silicate, close to glauconite

Earthy or in minute scales. Color deep olive green or apple green.

Greasy feel. H. = 1. G. = 2.7.

Fusible. Soluble in hydrochloric acid.
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Kern County: 1, Green crystalline linings of cavities in basalt, have

been identified by X-ray photographs as this mineral. It had previously

been tentatively called "Corundophilite" Murdoch (p.e. '53).

San Mateo County: 1, S. M. B. (8961) comes from the San Gregorio

Eanch, near San Mateo, Irelan (4) p. 46.

CELESTITE
Strontium sulphate, SrSOi

Orthorhombic. Crystals commonly tabular or prismatic ; also fibrous

and radiated. Cleavage perfect basal. Vitreous luster. Colorless, pale

bluish. Streak white. H. = 3-3i G. = 3.95-3.97.

Similar to barite in its reactions, except that the flame is deep carmine
red. Insoluble in acids.

"Baryto-celestite" is barium celestite.

Inyo County: 1, Slender bluish crystals occur with colemanite in

Death Valley, Eakle (9) p. 230.

Los Angeles County: 1, Minute celestite crystals occur on a crust of

bakerite at the Sterling borax mine, Tick Canyon, Murdoch (p.c. '49).

San Benito County: 1, A 3-inch vein of celestite was found in old

workings of the Butts quicksilver mine near Pine Rock, Tucker (11)

p. 247.

San Bernardino County: 1, Geodes in the colemanite ores at Borate,

in the Calico Hills, are lined with strontianite and light-blue to color-

less celestite crystals up to 4 cm in length, Eakle (9) p. 230, Foshag

(9) p. 208; D. J. Henry (1) p. 231, reports pseudomorphs of celestite

after satin spar. 2, Slender pointed crystals occur in open fissures in

the old Owens borax mine, at the north base of Lead Mountain, near

Barstow, H. S. Gale (17), p. 10. and Durrell (8), p. 9. 3, In the Mud
Hills, and Strontium Hills, north of Barstow, (T. 11 N., R. 1, 2 W.

;

sec. 20, T. 11 N., R. 1 W., S. B.), it occurs with strontianite in .glassy

aggregates or slender prismatic crystals, A. Knopf (9) p. 263, Durrell

(8) p. 23. 4, An extensive zone of impure celestite associated with gyp-

sum is found in T. 17, 18 N., R. 4, 5, 6 B., S. B., 10 miles northwest of

Silver Lake in the Avawatz Mountains, Phalen (3) p. 526, B. N. Moore

(1) p. 359. 5, Extensive beds of massive celestite, 10 to 20 feet thick,

occur 4 miles northwest of Ludlow (sees. 29, 30, T. 8 N., R. 7 E., S.B.),

Mallery (1) p. 952, Tucker (4) p. 367, B. N. Moore (1) p. 357, DurreU

(8), p. 37. 6, An extensive deposit of celestite as concretions of massive

material is found on the southwest margin of Bristol Dry Lake, south

of Amboy (Si sec. 6, T. 4 N., R. 12 E., S. B.), H. S. Gale (17), p. 10,

confirming Durrell (p.c. '45). 7, It is one of the minerals occasionally

found at Searles Lake, Hanks (17) p. 63, DeGroot (3) p. 537. 8,

Celestite occurs in shales with nodular barite at Owl Holes (sec. 23,

T. 18 N., R. 3 E., S. B.), Murdoch and Webb (11) p. 550, DurreU (8)

p. 15. 9, Barian celestite (baryto-celestite) has been tentatively identi-

fied in the bastnaesite occurrence at Mountain Pass, Pray and Sharp

(1) p. 1519.

San Diego County: 1, Finely crystalline celestite underlain by
gypsum occurs in the Fish Creek area, described as "Pish Mts. " by
Moore (1), p. 365, and located in Imperial County. Durrell (8), p. 5,

corrects the location and describes the deposit.

CELSIAN
See feldspar
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CENTRALLASITE
Hydrous calcium silicate, Ca4SiaOi3(OH)a'5H20

Platy or lamellar to compact. Color white. H. = 2i. G. — 2.51.

Fuses easil.v with intumescence. Soluble in hydrochloric acid with sepa-

ration of silica.

Riverside County: 1, Centrallasite was described by Foshag (12)

p. 8S, as occurring in plat}' to compact masses between feldspars, aud
associated with prehnite and datolite, in a pegmatite in the Wet
Weather quarry at Crestmore. Analysis by Foshag:

HjO SiOa AI2O3 CaO MgO
11.88 07.00 0.26 30.80 0.20 = 100.20%

CERARGYRITE—Horn Silver

Silver chloride, AgCI

Isometric. Usually in crusts, resembling wax or horn ; sometimes co-

lumnar. Highly sectile. Luster, resinous to adamantine. Color gray, but
darkens readily on e.xposure to the air. H. = 1-lJ. G. = 5.55.

Easily reduced on charcoal to metallic silver. Mixed with copper oxide

it imparts to the flame the azure-blue color of copper chloride. Insoluble

in acids, but soluble in ammonia.

Calaveras County: 1, Thin crusts of cerargyrite on quartz were i-e-

ported by W. P. Blake (14) p. 124, from the Morgan mine at Carson
Hill.

Inyo County: It was fairly abundant in some of the mines of the

Argus aud Coso Ranges, aud iu the Inyo Range, with lesser occurrences

in the Panamints and ranges to the southward. 1, Argus Range : Tucker
aud irfampson (25) p. 445, iu fine microscopic crystals at the Modoc
mine (sec. 34, T. 19 S., R. 42 E., M. D.). 2, Coso Range: De Groot (2)

p. 213, Crawford (1) p. 374, Tucker (11) p. 488, Murphy (2) p. 322.

3, It was abundant in the upper workings at the Darwin mines. Tucker
aud Sampson (25) p. 54(3. 4, Inyo Range: Massive cerargyrite was
fairly abundant in the upper levels of the Cerro Gordo mine, Wood-
house (p.c, '45). 5, It was found associated with argentite and wul-
fenite in the Kearsarge district, 8 miles from Independence, Wheeler
(1) p. 45. 6, Found as crusts in the Tecopa district, Woodhouse (p.c,

'45). 7, It was reported from the Chrysopolis district, Engineering and
Mining Journal (15) p. 1176. 8, It was also reported from the Slate

Range, Hanks (12) p. 124. 9, At the Minietta miues, Argus Range,
Woodhouse (p.c, '54).

Kern County: 1, It occurred at the Amalie mine with proustite and
argentite (T. 31 S., R. 36 E., M. D.), Dyke (1) p. 764. 2, Several of the
mines in the Mojave district carried a little cerargyrite with argentite
in the gold veins, Bateson (1) p. 171, Tucker and Sampson (21)

p. 298; Lodestar or Morning.star mine. Tucker (37) p. 221.

Los Angeles County: 1, A little cerargyrite was associated with silver,

argentite, and cobalt minerals at the Kelsey mine in San Gabriel
Canyon, Irelan (4) p. 208.

Mono County: 1, It was found sparingly in the Blind Spring Hill

district near Benton, Whiting (1) p. 378. 2, With native silver near
Bodie, ibid. p. 389. 3, At the Silverado mine (sec 19, T. 7 N., R. 25 E.,

M. D.), in the Patterson district, Sweetwater Range, ibid. p. 359, Eakle
and McLaughlin (17) p. 166. 4, A little was fouud with cuprite and
chrysoeoUa at Lundy, Hanks (12) p. 139. S. M. B. (5158).
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NajM County: 1, "Silver chlorides" were reported from the Mount
St. Helena (Silverado) mine, with sulphides and free gold, Boalich (4)

p. 159.

Placer County: 1, A mass of ore with wire silver and eerargyrite was
discovered in 1871 in the Elizabeth Lode in the Ophir district, Mining

and Scientific Press, (14) p. 241. 2, Cerargyrite was found abundantly

in other veins in the district, Lindgren (7) p. 272. 3, Beautiful speci-

mens have come from the Whitlach mine in Marshall Canyon, Engineer-

ing and Mining Journal (1) p. 66.

San Bernardino County: Many localities in this county have pro-

duced small amounts of cerargyrite, and it has been found abundantly

in several places. 1, It was the principal silver ore in the old Calico

district, associated with embolite, wulfenite, etc., Cloudman et al. (1)

p. 829, Lindgren (1) pp. 721-728, Storms (2) p. .382. 2, It was the most

important mineral in the oxidized zone of the California Rand mine,

and others in that district, Hulin (Dp. 98. 3, Small deposits of rich ore

were found in the Ord district (T. 7 N., R. 2 E., S. B.), Cloudman et al.

(1) p. 809. 4, Crystals came from the Silver Reef district 40 miles east

of Victorville, Storms (4) p. 366. 5, Other minor occurrences are as

follows: Trojan (Providence) district, De Groot (2) p. 532; Lava Bed
district (T. 7 N., R. 4, 5 E., S. B.), ibid. p. 528; Dale district. Tucker
and Sampson (27) p. 61; Kingston Range (T. 18 N., R. 13 E., S. B.),

Tucker (8) p. 94; Grapevine district (T. 10 N., R. 1 W., S. B.), Tucker

and Sampson (28) p. 245; 9 miles north of Bagdad, Tucker (8) p. 97;

Halloran Springs (T. 14 N., R. 10 E., S. B.), Tucker and Sampson (17)

p. 273; Ivanpah district, Loew (2) p. 186, Tucker (8) p. 94; Old

Woman Mountains (T. 1 N., R. 21 E., S. B.), Irelau (4) p. 217; 3 miles

east of Cima, New York Mountains, Tucker and Sampson (16) p. 276;

at the Black ]\Ietal mine, 3 miles west of the Colorado River and 50 miles

southeast of Needles, Tucker and Sampson (17) p. 266; Calarivada

mine (T. 18 N., R. 13 E., S. B.), ibid. p. 266; a little was found at

Searles Lake, De Groot (2) p. 537; Waterman mine (sec. 13, T. 10 N.,

R. 2 W., S. B.), Wright et al. (5) p. 139.

San Diego County : 1, Cerargyrite was found 3 miles south of Julian,

in ore with copper minerals, S. M. B. (9979).

Shasta County: 1, Small perfect crystals were found at the Silver

King mine, 4 miles west of Redding, Hanks (15) p. 98.

CERUSSITE—White Lead Ore

Lead carbonate, PbCOa

Orthorbombic. Platy crystals. Generally massive. Two cleavages dis-

tinct. Fracture conchoidal. Very brittle. Adamantine to vitreous luster.

Color gray, creamy wbite, brown. Streak uucolored. H. = 3-3i. G. = 6.46-

6.57.

Easily fusible. Fused on charcoal with sodium carbonate, reduces to

metallic globules of lead and gives yellow coating. Soluble in nitric acid

with effervescence.

Imperial County: 1, Cerussite was found with argentiferous galena,

in small veins and pockets at the Mayflower mine (sec. 11, T. 14 S.,

E 22 E , S B.), F. J. H. Merrill (1) p. 732. 2, It was also found in the

PajTnaster district (T. 11 S., R. 19, 20 E., S. B.), Tucker (11) p. 262.

Inyo County: More than 30 occurrences are recorded from this

county, most of them relatively unimportant. 1, Large crystals came
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from the Union mine in the Russ district (sec. 14, T. G S., R. 30 B.,

M. D.), Hanks (12) p. 124. 2, It wis an important mineral at the Cerro

Gordo mine, ibid. p. 124. 3, Cerussite was relatively common in the

Darwin district, A. Knopf (4) p. 7. 4, It was the principal ore mineral

at the Carbonate mine near the base of the east slope of the Panamint
Mountains, C. A. "Waring and Ilugnenin (2) p. 89. 5, Fine crystals

came from the Modoc mine (see. 34, T. 19 S., R. 42 E., M. D.), Hanks
(12) p. 124. 6, Well-crystallized cerussite with linarite and caledonite

were found in the Monster mine, northwest of Saline Valley, A. Knopf
(5) p. 111. 7, Cerussite with wulfenite was found at the Empire mine
(T. 21 S., R. 45 E., M. D.), W. P. Blake (14) p. 125. 8, Minor occur-

rences are reported from the Panamint Range, Argus and Slate Ranges,
northern end of the Inyo Range, Tecopa and Resting Springs area,

Chloride Cliff, etc.: Stetefeldt (1) p. 259; Ball (1) p. 73; Tucker (4)

pp. 286, 291, etc.; Tucker (11) pp. 453-530; McAllister (2) and others.

Madera County: 1, Reported in some of the lead ores on Shadow and
Johnson Creeks, Minaret district, Goudey (1) p. 7.

Mono County: 1, Occasionally common in veins rich in galena, in the

Blind Spring Hill district. Whiting (1) p. 378, A. L. Ransome (2) p.

190. 2, It was found on the west slope of the White Mountains, between
Coldwater and Piute Canyons (T. 5 S., R. 33 or 34 E., M. D.), R. J.

Sampson (14) p. 139.

Monterey County: 1, A little cerussite came from the Alisal Rancho,
in cavities of galena, associated with a small quantity of native arsenic,

W. P. Blake (4) p. 301.

Orange County: 1, Occurs sparingly at "Carbonate Hill" in Santiago
Canyon, Bowers (4) p. 403.

Riverside County: 1, Occurs with galena in the Free Coinage mine,
Hodges Mountain district (T. 7, 8 S., R. 21 E., S. B.), F. J. H. Merrill

(2) p. 541. 2, Also in the Steele mine, Pinaeate district (SEi sec. 32, T.

4 S., R. 4 W., S. B.), ibid. p. 532. 3, Found with vanadinite and sul-

phides at the Black Eagle mine, (sec. 30, T. 3 S., R. 14 E., S. B.),

Tucker (8) p. 195.

San Bernardino County: 1, Massive cerussite occurs with chrysocolla

in the Total Wreck mine and Langtry Lode half a mile west of Calico.

It occurs sparingly elsewhere in the district, Lindgren (1) p. 727, Storms

(3) p. 383. 2, It is prominent in the Silver Mountain district, 5 miles

west of Oro Grande, Storms (4) p. 364. 3, It occurs with linarite, smith-

sonite etc., in the Ibex mine, 6 miles north of Saratoga Springs, Cloud-

man et al. (1) p. 821. 4, Found with smithsonite and hydrozincite at

the Carbonate mine (see. 32, T. 16 N., R. 14 E., S. B.), Ivanpah district,

Tucker (4) p. 363, Tucker and Sampson (33) p. 128. 5, It occurs in the

Lava Beds district with wulfenite, anglesite etc., Tucker and Sampson

(17) p. 351. 6, It was found with vanadinite and cuprodescloizite at

Signal, near Goffs, Schaller (24) p. 149. 7, Cerussite was also reported

in small amounts from the following districts: Grapevine (T. 10 N.,

R. 1 W., S. B.), Tucker and Sampson (28) p. 245; Lead Mountains (T.

4 N., R. 10 E., S. B.), Tucker (8) p. 95; Resting Springs, Tucker (4)

p. 366; Oro Grande, Cro.ssman (1) p. 233; Old Woman Mountains, ibid,

p. 217; Clark Mountain, (T. 17 N., R. 13 E., S. B.), Tucker (4) p. 340;

Dale, Tucker and Sampson (27) p. 61; Holcomb Valley, Tucker (4)

p. 362.
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Shasta County: 1, Cerussite occurs with pyromorphite, tetrahedrite

etc., at the Chicago claim, 3 miles west of Igo, W. P. Blake (14) p. 125.

Sonoma County: 1, It is found as a heavy yellow concentrate in sands

near Healdsburg^ W. W. Bradley (26) p. 608.

Ttilarc County: 1, It occurs in the Silver Crown group (sec. 7, T. 23

S., K. 33 E., M.D.), Tucker and Sampson (29) p. 331.

CERVANTITE
Antimony oxide, Sb304(?)

Orthorhombie. Acicular cr.v.stals rare ; usually a crust or powder. Some-
times massive. Color yellow to white. H. = 4i. G. = 4.

Infusible. The antimony oxide coating on charcoal is obtained only with
the aid of a flux like sodium carbonate.

Cervantite occurs as an alteration product of stibnite or native

antimony.

Inyo County: 1, Wliite or light-yellow cervantite is associated with
valentinite in Wild Eose Canyon, D. E. Wliite (1) p. 317, Mining and
Scientific Press (38) p. 368. 2, A specimen S. M. B. (8584) shows prob-

able cervantite from Cerro Gordo. 3, Cervantite was found as an altera-

tion product of stibnite in the Darwin district, Kelley (4) p. 544. 4, It

was reported with metastibnite and valentinite ii miles south of Bishop,

Woodhouse, (p. c., '45).

Kern County: 1, Reported from "San Amedio" Mountain by Hanks
(12) p. 124. A specimen from this county in the American Museum of

Natural History, is a pseudomorph of cervantite after antimony,

Frondel (1) p. 407.

Mono County: 1, It was recorded from the Blind Spring Hill district,

Loew (1) p. 654.

San Bernardino County: 1, Clear yellow, colorless, or white coatings

on vugs in ore, with pyrostilpnite, was found in the California Eand
mine. Red I\Iountain, Murdoch (12) p. 131.

Snn Luis Obispo County: 1, Found with stibieouite on antimony ores

at the Marquart mine (T. 26 S.. R. 9 E., M. D.), Eckel et al. (1) p. 537,

543.
CHABAZITE

Hydrous calcium, sodium, and aluminum silicate,

(Ca,Na,K),Alic(AI,Si)=Si3oO8o-40HsO

Hexagonal-rliombohedral. Crystals nearly cubic. Rhombohedral cleav-

age very poor. Brittle. Vitreous luster. Color white, flesh red. Streak un-

colored. H. = 4-5. G. = 2.08-2.16.

Fuses with light swelling. Decomposed by hydrochloric acid, but with-

out gelatinization. Gives much water in a closed tube.

Chabazite is a zeolite occurring as a secondary mineral in cavities of

basic volcanic rock.

Mono County: 1, Minute colorless or whitish crystals of chabazite line

narrow fissures in biotite schist near the head of McGee Creek (approx.
lat. 37° 10' N, long. 118° 50' W), Mayo (p. c, '32).

Nevada County: 1, Colorless crystals several millimeters across form
coatings of fi.ssures in diabase at the Star mine, Grass Vallev, Lindgren
(12) p. 120.

Phimas County: 1, Pseudocubic crystals occur in basalt at the Dod-
son mine, Mooreville Ridge, Turner (4) p. 490.

Shasta County: 1, Chabazite is found with natrolite. tridymite, and
aualcime in amygdaloidal basalt on Round Mountain, Melhase (3) no.

6, p. 1.
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CHALCANTHITE—Blue Vitriol

Hydrous cuprlc sulphate, CuS04-5H20
Triclinic. Crystals commonly flattened. Massive, stalactitic, and fibrous.

Brittle. Vitreous luster. Color greenish blue to sky blue. Streak uneol-

ored. H. = 2J. G. = 2.12-2.30.

Fusible. In a closed tube yields water. Soluble in water. Gives the blue

solution of copper when ammonia is added.

Chalcanthite is common in mine workings where it results from the

oxidation of copper sulphides.

Alameda County: 1, Abundant as massive coatings and crystals with

melanterite etc., at the Alma pyrite mine, Leona Heights, Sehaller (1)

p. 212.

Alpine County: 1, In considerable amounts in mine openings at the

Leviathan sulphur mine, 7 miles east of Markleeville, Gary (1) p. 488.

Calaveras County: 1, "Cyanosite" (chalcanthite) was reported by
Silliman (7) p. 351, from Quail Hill.

Fresno County: 1, Chalcanthite was found at the Nieper copper mine
(sec. 34, T. 11 S., R. 23 E., M. D.), Goldstone (1) p. 194.

Mono County: 1, Chalcanthite was found in the Masonic district,

W. W. Bradley (26) p. 606.

Nevada County: 1, It was reported from Sweetland, Mining and
Scientific Press (3) no. 13, p. 5, Hanks (12) p. 124.

Placer County: 1, It occurs with native silver, coquimbite, etc. at the

Vallev View mine, Whiskey Hill, 6 miles north of Lincoln, Silliman (7)

p. 351, Logan (17) p. 40.

Shasta County: 1, Common at the Peck mine. Copper City, Hanks
(12) p. 124.

Trinity County: 1, Found with other sulphates at the Island Moun-
tain copper mine, Vonsen (p.c, '45). 2, Considerable amounts were
found with chalcopyrite etc. in the New River district, Aubury (4)

p. 144.

CHALCEDONY
See quartz

CHALCOC ITE—Copper Glance—Redruthite
Cuprous sulphide, Cu^S

Ortborhonibic. Crystals rare with deeply striated faces. Generally com-
pact massive. Metallic luster. Color dark lead gray to black. Streak black.

Sectde. H.= 21-3. G.= 5.5-5.8.

Chalcocite is easily reduced to metallic copper on charcoal. When dis-

solved in nitric acid and ammonia is added, produces a blue solution.

Some reddish ferric hydrate is apt to be precipitated as an impurity.

Chalcocite is common in many of the copper mines of the state, but
large bodies of this valuable copper mineral are rare. Bornite and chal-
copyrite are often intermixed with the chalcocite, and malachite com-
monly coats the surfaces of specimens.

Alpine County: 1, Some chalcocite occurs in the ore from the old
Billy Rogers claim in Hope Valley, reputed to be the earliest copper
claim in California [1855], Woodhouse (p.c, '45). 2, Chalcocite from
the Globe mine. Monitor district (SW^ sec. 31, T. 10 N., R. 21 E.,
M. D.) carried some gold and silver values, Logan (4) p. 404.

Calaveras County: 1, Chalcocite was reported from Quail Hill, Silli-

man (7) p. 351. 2, SmaU amounts of massive chalcocite have been found
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at Campo Seco and Copperopolis, also at Angels Camp and Hog Hill

(N.R.).

Cohisa County: 1, It was found massive at the American mine
(N.R.).

Del Norte County: 1, It was found abundantly with magnetite in

serpentine at the Cleopatra mine 18 miles east of Smith Eiver, in the
Diamond Creek District, Ilershey (4) p. 429. 2, At the Alta mine, Cop-
per Creek, Maxson (1) p. 148. 3, Near Low Divide, in the Rockland dis-

trict, J. D. Whitney (7) p. 362. 4, With carbonates and oxides in the
Higgins Mountain group on the Siskiyou Fork, Smith River, 5 miles

from North Monkc}- Creek, Anbury (1) p. 116.

El Dorado County: 1, Chaleocite occurred with bornite and chal-

copyrite in the old Cosumnes copper mine near Fairplay (N. R.). Also

2, at the Boston mine, Latrobe (N. R.).

Fresno County: 1, A little chaleocite was found at the Fresno copper

mine (T. 12 S., E. 21 E., M. D.), Anbury (1) p. 226.

Ilumholdt County: 1, A vein up to 1 foot wide in schist occurs in

the Horse Mountain mine (sec. 33, 34, T. 6 N., R. 4 B., H.), Averill

(10) p. 508. 2, It was found also in the Iron ]\Iountain mine. Mad
River district, S.M.B. (15686). 3, Chaleocite, with cuprite and native

copper occur as float at the Red Cap mine, 50 miles north of Eureka,

on the divide between Red Cap and Boise Creeks, Hershey (4) p. 429.

Imperial County: 1, Some secondary chaleocite is found in the Cargo
Muchacho district, Henshaw (1) p. 185.

Inyo County: 1, It occurs in all mines of the Ubehebe district, and
some handsome specimens have been collected. Anbury (4) p. 302. 2, A
small amount occurs in the Pauamint district, Murph^y (2) p. 323.

3, Some chaleocite was found with tetrahedrite and other sulphides at

the Ashford (Golden Treasure) mine on the east side of Death Valley,

Tucker and Sampson (25) p. 383. 4, Chaleocite was found with' oxides

and carbonates in the Greenwater district, Black Mountains, Zalinski

(Dp. 81.

Kern County: 1, A little chaleocite is found with chalcopyrite, in

veins in granodioi'ite at the Greenback copper mine (see. 1 etc., T. 26 S.,

R. 29 E., M. D.), Tucker (4) p. 308.

Lake County: 1, Some chaleocite occurs with malachite at the Langtry
ranch (T. 10 N., R. 7 W., M. D.), 7 miles south of Middletown, S. M. B.

(15727).

Lassen County: 1, Fine material has come from the Lummis mine,

Woodhouse (p.e. '45).

Los A^igeles Comity: 1, Irregular masses occur in syenitie granite at

the Maris mine, Soledad district, W. P. Blake (9) p. 12. This may be the

same locality described by W. P. Blake (7) p. 291, as "7 miles below

the summit of Williamson's Pass, almost 90 feet above the bed of the

stream. '

'

Madera County: 1, Clialcocite occurs with chalcopyrite in a small

vein north of the Jessie Bell mine near Daulton, Forstner (4) p. 747,

and is reported from the old Buchanan mine in the same locality

(N.R.).

Mariposa County: 1, Small amounts of a "dark blue or blue black
sulphide," presumablv chaleocite, were found in the Pocahontas mine
(T. 7 S., R. 17 E., M.' D.), Anbury (1) p. 210. 2, It occurs at La Vic-
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toria mine (T. 4 S., R. 16 E., M. D.), ibid. p. 213. 3, With native copper

at the Copper Queen mine (T. 5 S., R. 19 E., M. D.), ibid. p. 216.

Mo7io County: 1, Chalcoeite is found sparingly as secondary veinlets

in the mines at Blind Spring Hill, A. L. Ransome (2) p. 172.

Napa County: 1, "With covellite at the Jumper Mines (N. R.).

Nevada County: 1, With bornite and covellite in the enriched zone,

Mineral Hill district near Spenceville (T. 15 N., R. 6 E., M. D.),

Forstner (4) p. 745. 2, Also at Cisco, and 3, at Meadow Lake (N. R.).

Placer County: 1, Small amounts of chalcoeite occur at the Valley
View mine. Whiskey Hill, with sulphates, Silliman (7) p. 350.

Plumas County: 1, Rich chalcocite-bornite ore has been mined in the

Genesee Valley district, J. D. Whitney (7) p. 309, Hanks (15) p. 100.

2, It was abundant in the Engels mine, iutergrown with bornite. Turner
and Rogers (32) p. 379. 3, Found with bornite and chalcopyrite from
the Gruss copper mine, Portola, Engineering and Mining Journal (25)

p. 543. 4, Chalcoeite shows microscopic "graphic" intergrowth with

bornite from Surprise Creek, A. F. Rogers (17) p. 593.

Riverside Comity: 1, A little chalcoeite is present in the limestone

at Crestmore, Eakle (15) p. 353. 2, It occurs with cuprite in the Palen

Mountains (sees. 29, 30, T. 4 S., R. 20 E., S. B.), F. J. II. MerriU (2)

p. 526.

San Benito County: 1, Small crystals of chalcoeite occur scattered

through the natrolite of the benitoite vein, near the headwaters of the

San Benito River, Louderback and Blasdale (5) p. 359.

San Bernardino County: 1, A considerable amount of pyrite-chalco-

cite ore came froin the Pacific Mines Corp., 7 miles south of Ludlow,

Cloudman et al. (1) p. 790. 2, A little chalcoeite is associated with

bornite, chalcopyrite, and tetrahedrite in the Calico district, Weeks (4)

p. 534. 3, It is found in the Ivanpah and Ord districts, Loew (2) p. 186,

Tucker and Sampson (17) p. 267. 4, Chalcoeite occurs as a secondary

mineral in the new American Eagle mine (sec. 31, T. 3 N., R. 24 E.,

S. B.), Wright et al. (5) p. 65. 5, It is found in many other mines in

the county, in small amounts. No specific references are available.

San Diego County: 1, Massive chalcoeite comes from Potrero, S. M. B.

(10037).

Shasta County: 1, It is widespread but not abundant in the copper

mines of the county: Bully Hill, Afterthought, Copper City, Iron

Mountain, Balaklala, Silver King, Greenhorn, etc. Reported in Aubury
(1) p. 65; Laizure (1) p. 528; Tucker (9) pp. 427, 445; Averill (9)

p. 127.

Sierra County: 1, Chalcoeite occurs in very minor amounts in the

Alleghany district, E. M. Boyle (3) p. 4.

Siskiyou County: 1, It has been repoi-ted from the Yellow Butte mine
12 miles northeast of Weed, the Copper King mine, and the Bonanza
mine near Honolulu (N. R.).

Trinity County: 1, It occurs as local enrichment in the Copper Queen
lode, in the Carrville district, MacDonald (2) p. 17. 2, A small amount
of "sooty chalcoeite" is found in the Island Mountain mine, Vonsen
(p.e. '45). 3, It occurs with native copper and carbonates on the North
Fork, Trinity River, near the main stream, J. B. Trask (1 ) p. 24.

Tuolumne County: 1, A considerable amount of chalcoeite was found
in the upper levels of the Oak Hill mine, Aubury (4) p. 250.
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CHALCODITE
See stilpnomelane

CHALCOPYRITE—Copper Pyrites

A sulphide of copper and iron, CuFeSa
Tetragonal ; scalenohedral. Generally massive. Metallic luster. Color

deep brass yellow, often with iridescent tarnish. Streak greenish black.

H. = 3J-4. G. = 4.1-4.3.

Fusible and soluble. Ammonia added to a nitric-acid solution precipi-

tates reddish ferric h.vdrate and turns solution blue. Becomes magnetic
after roasting and small globules of copper are obtained b.v reduction with
soda. Distinguished from pyrite by deeper color and presence of copper

;

from bornite by its brass color ; from gold by its ready solubility in nitric

acid.

Chaleopyrite is the universal copper mineral, abundant in prac-

tically all copper ores, and present in nearly every mineral vein, and
therefore in almost every county in the state. Only the most important
occurrences can be listed in detail. Good general references to copper
ores are A. Knopf (2), and Anbury (1) and (4).

Ala7neda Cotnify: 1, Small amounts of chaleopyrite are present in

the massive pyrite at the Alma mine, Leona Heights, Schaller (1)

p. 194.

Alpine County: 1, Found with enargite and other sulphides in the

Mogul district, Eakle (16) p. 13.

Amador County: 1, It is the chief ore mineral at the Jackson (New-
ton) mine 3 miles uortlieast of lone, Storms (9) p. 87. 2, It occurs in

minor amounts in some of the other mines of the county : Copper Hill

(sees. 34, 35, T. 8 N., R. 9 E., M. D.), lone City, Bull Run, etc. Aubury
(1) pp. 185, 186.

Calaveras County: 1, Many tons of chaleopyrite ore were mined in

this county. The principal producers were the Copperopolis, Campo
Seco, Lancha Plana, Union, and Keystone mines, Reid (3) p. 398,

Anbury (1) p. 190. Minor amounts occur in the gold ores, Moss (1)

p. 1011, Franke and Logan (4) p. 239.

Colusa County: 1, Associated in small amount with cinnabar, gold,

and stibnite at the Manzanita mine, Becker (4) p. 367.

Contra Costa County: 1, Occurs with gold and bornite at a prospect

in a ravine tributary to Mitchell Canyon on Moiuit Diablo, Turner (1)

p. 391.

Del Norte County: 1, Many mines in the Low Divide and Shelly

Creek areas carrj^ some chaleopyrite, Aubury (1) p. 27.

El Dorado County: 1, Good specimens of chaleopyrite, with bornite,

molybdenite, garnet, epidote, and axinite have come from the old Cos-
umnes mine near Fairplay, Tucker and Waring (2) p. 276. 2, Consider-
able chaleopyrite has been produced from other mines in the Foothill
copper belt in this county: Alabaster Cave (sees. 10, 15, T. 11 N., R. 8

E,. M. D.), Lilyama (sec. 3, T. 11 N., R. 9 E., M. D.), Cambrian (see.

23, T. 11 N., R. 9 E., M. D.), Boston (see. 22, T. 4 N., R. 9 E., M. D.),
etc., Aubury (1) pp. 176-181.

Fresno County: 1, Chaleopyrite is abundant in the Copper King
mine (sec. 3, T. 12 S., R. 23 E., M. D.), Crawford (1) p. 66. 2, At the
Fresno copper mine, Aubury (4) p. 281. 3, Ma.ssive at the Nieper cop-
per mine (sec. 34, T. 11 S., R. 23 E., M. D.), Goldstone (1) p. 194.
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Humboldt County: 1, Boulders of massive pyrite and clialeopyrite

occur on the seashore at Patrick's Point, 6 miles north of Trinidad,

Aubury (4) p. 155. 2, It occurs on Horse Mountain (T. 6 N., R. 4 E.,

H.), Lowell (1) p. 397. 3, A vein up to 7 feet in width was reported on
the lloopa Indian Reservation (sec. 2, T. 8 N., R. 4 E., H.) Averill

(10) p. 508.

Imperial Count;/: 1, Small amounts of chalcopyrite are present in

the gold veins of the Picacho, Cargo Muchacho, and other districts in

the county, Tucker (11) p. 252, Tucker and Sampson (27) pp. 16, 17,

R. J. Sampson and Tucker (18) pp. 115, 125.

Inyo County: 1, Chalcopyrite is found in many of the gold and lead-

silver deposits, in the Darwin, Argus, Coso, Inyo, Panamint, and other

areas in the county, nowhere in considerable amount. Specific localities

may be found listed in Aubur.y (1) p. 245, Tucker (11) pp. 469-473,

Tucker and Sampson (25) pp. 383-413, Kelley (4) p. 543.

Kern County: 1, Some chalcopyrite is found in most of the gold

mines of the county : Valley View, Rademacher, Goler, Woody, Mojave,
and other districts: Tucker (4) p. 308; Tucker and Sampson (21) pp.
314, 360; Simpson (1) p. 409; Tucker and Sampson (29) pp. 323, 329.

2, It was reported with wolframite near Woody (N. R.).

Los Angeles County: 1, Pound with pyrrhotite, galena, and sphaler-

ite in veins in schist, at the property of the Denver Mining and Milling

Company, 12 miles from the mouth of Pacoima Canyon, Tucker (4) p.

318. 2, Found as veins and stringers in quartz, 7 miles below the summit
of Soledad Pass (New Pass), 90 feet above the creek bed, W. P. Blake

(3) p. 81. 3, Found with marcasite and sphalerite on Mill Creek, near
the Monte Cristo mine, R. J. Sampson (10) p. 187.

Madera County: 1, It was found in small masses at the Buchanan
mine (see. 33, T. 8 S., R. 18 E., M. D.), Aubury (1) p. 218. 2, At the
Ne Plus Ultra and others near Daultou, ibid. 3, Chalcopyrite occurred
as thin seams in massive pyrrhotite at the Heiskell (Fresno copper)
mine (N. R.). 4, Found also in the Minaret district, W. W. Bradley

(9) p. 548, Erwin (1) pp. 66-71.

Marin County: 1, It occurs with pjrite in a number of veins in ser-

peutine, near Bolinas Bay (sec. 1, T. 1 N., R. 8 W., M. D.), Aubury (1)

p. 143.

Mariposa County: 1, Abundant as massive chalcopyrite with pyrite
in the Green Mountain copper group (sees. 31, 32, T. 7 S., R. 18 E.,

M. D.). 2, Pocahontas (see. 14, T. 7 S., R. 17 E., M. D.). 3, Baretta
(T. 3 S., R. 16 E., M. D.). 4, Near Ilornitos (sec. 13, T. 3 S., R. 15 E.,

M. D.), and at other mines in small amounts. Aubury (1) pp. 206-215,

(4) p. 268.

Mendocino County: 1, Found with tetrahedrite at the Redwood
Copper Queen (sees. 17, 20, T. 12 N., R. 13 W., M. D.), Aubury (1)

p. 137.

Merced County: 1, Small amounts occur in the Jose copper mine (sec.

4, T. 14 S., R. 9 E., M. D.) and Victor Bonanza (T. 13 S., R. 9 E.,

M. D.) Aubury (1) p. 146.

Modoc County: 1, A little chalcopyrite is found in gold-quartz veins

in the extreme northeast corner of the state, Iloag district (T. 47, 48 N.,

R. 15, 16 E., M. D.), Stines (2) p. 386, Averill (6) p. 453.
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Mono County: 1, It occurs sparingly on Blind Spring Hill, A. L.

Ransome (2) p. 172. 2, With scheelite, molybdenite, etc., on the slope

of Bloody Mountain above Laurel Lake, Mayo (4) pp. 83, 84.

Napa County: 1, High-grade chalcopyrite was found 13 miles south
of Middletown (sec. 17, T. 10 N., R. 5 W., M. D.), Aubury (1) p. 140.

Nevada County: 1, Chalcopyrite has been mined in the Spenceville

district, Aubury (1) p. 164. 2, Good masses of pure chalcopyrite, asso-

ciated with arsenopyrite, galena, etc., are found in the Meadow Lake dis-

trict, Wisker (1) p. 194. 3, It was reported with pyrrhotite carrying

platinum (?) values in the Liberty Hill district, in greenish siliceous

rock. Hill (3) p. 8. 4, It is widespread but not abundant in the Grass
Valley mines, Lindgren (12) p. 118.

Placer County: Small amounts of chalcopjTite in pyrite are found at

many localities in the county. Nowhere is it of much importance : Cen-
tennial (sec. 17, T. 12 N., R. 8 E., M. D.), Logan (4) p. 443; Valley

View, Aubury (1) p. 174; Dairy Farm, Aubury (4) p. 208, and Baker
(Whiskey Hill) near Lincoln, W. P. Blake (12) p. 290; Eclipse (sec. 17,

T. 12 N., R. 8 E., M. D.), and Elder (sec. 4, T. 13 N., R. 8 E., M. D.),

Aubury (4) pp. 207, 210; Colfax district (sec. 33, T. 15 N., R. 9 E.,

M. D.), C. A. Waring (4) p. 349.

Plumas County: 1, Commercially valuable bornite-chalcopyrite ores

have been mined at the Walker mine. Hanks (12) p. 94 and 2, the

Engels and Superior mines. Turner and Rogers (32) p. 377. These have
been the leading copper producers in the state since 1915. 3, It occurs
with bornite and ehalcocite at the Gruss copper mine, near Portola,

Engineering and Mining Journal (25) p. 543. 4, It is present also in

lesser amounts at a number of other properties, Logan (4) p. 470,

Averill (8) pp. 93-95.

Riverside County: 1, It is one of the minor minerals at the Crestmore
quarry, Eakle (15) p. 352.

San Benito County: 1, A little chalcopyrite is found on Lewis Creek
(sees. 2, 3, 4, T. 19 S., R. 10 E.. M. D., W. W. Bradley and Logan (7)

p. 633. 2, At Copper Mountain (T. 16 S., R. 7 E., M. D.), L. L. Root

(4) p. 233.

San Bernardino County: Chalcopyrite occurs in small amounts in

practically all of the mining districts in the county: Aubury (1) pp.
249-255, (4) pp. 325-329, Cloudman et al. (1) pp. 774-899, Tucker and
Sampson (27) pp. 67, 69, (28) pp. 234-239.

San Diego County: 1, Masses of chalcopyrite occur 8 miles east of

Encinitas (T. 13 S., R. 3 W., S. B.), Aubury (1) p. 259. 2, Also at the

Barona copper claims (T. 14 S., R. 1 E., S. B.) 12 miles northeast of

Lakeside, ibid. p. 260. 3, The massive pyrrhotite of the Friday mine, 4

miles south of Julian, carries small amounts of chalcopyrite, with pent-

landite and violarite. Calkins (2) p. 79, Hudson (1) p. 217.

San Luis Obispo County: Minor occurrences of chalcopyrite ores

are scattered through the county; 1, near Cayucas, and 2, on Chorro
Creek, Aubury (1) p. 148. 3, A few miles south and west from Santa
Margarita at the summit of the Santa Lucia Mountains, Logan (3)

p. 686.

Santa Barbara County: 1, Small deposits carrying chalcopyrite occur

northeast of Los Olivos (sec. 5, T. 7 N., R. 29 W., S. B.), Huguenin (2)

p. 735.
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Santa Clara County: 1, A little chalcopyrite occurred in the New
Almaden quicksilver mine, Randol (2) p. 180. 2, It is recorded from the

Hooker Creek mine, 1 mile from Eva (T. 9 S., R. 1 W., M. D.), Hanks
(14) p. 97, Huguenin and Castello (4) p. 184.

Shasta County: 1, Chalcopyrite is the predominant mineral in the

Shasta County copper belt, which includes the Iron Mountain, Bully
Hill, Afterthought, Balaklala and other mines, Diller (7) pp. 126-132,

(10) p. 12, Tucker (9) pp. 425-433. 2, It was prominent in some of the

veins in the Delta mine (T. 35 N., R. 5 W., M. D.), Ferguson (1) p. 72.

Sierra County: 1, Chalcopyrite occurs in small amounts in the gold

veins of the countj^ E. M. Boyle (3) p. 88, Averill (11) p. 17.

Siskiyou County: Some chalcopyrite, occasionally in considerable

amount, is found, usually associated with pyrite and pyrrhotite, in

nearly every ore deposit in the county. The occurrences are mostly in

the western part of the county, near Callahan, Dutch Creek, Happy
Camp, Honolulu, and other areas. The principal source of detailed

information as to localities is Aubury (1) pp. 105-111, and (4) pp.
122-133.

So7ioma County: A few small occurrences are known from this

county: 1, Cornucopia mine (sees. 33, 34, T. 12 N., R. 9 W., M. D.), W.
W. Bradley (1) p. 320; 2, Sonoma copper mine half a mile east of

Tyrone, where small crystals have been found (N. R.).

Tehama County: 1, Pyrite and chalcopyrite form the ore of the Cali-

fornia and Massachusetts copper mines (sec. 25, T. 27 N., R. 9 W.,
M. D.), Tucker (3) p. 261.

Trinity County: Chalcopyrite ores have been mined at a number of

localities: 1, Lambert group at the mouth of Rattlesnake Creek and
2, on the Cold Fork of Indian Valley Creek, Aubury (1) pp. 118, 119;

3, in the Copper Queen mine, Carrville district, MacDonald (2) p. 17;

4, with considerable chalcanthite in the New River district, Aubury (4)

p. 144; 5, in the pyrrhotite mass at Island Mountain, S. M. B. (15710) ;

6, at the Ralston mine (see. 32, T. 35 N., R. 10 W., M. D.), Averill

(10) p. 55.

Tulare County: 1, Small amounts of chalcopyrite occur in the Min-
eral King area. 2, Chalcopyrite is also found near Kearsarge Peak
(sec. 34, 35, T. 14 S., R. 31 E., M. D.). 3, 7 miles northeast of Visalia,
Tucker (2) p. 908. 4, In Round Valley 2| miles east of Lindsay. 5,

With pyrrhotite on the north fork of the midlde fork, Tule River (sees.

30, 32, T. 19 S., R. 31 E., M. D.), ibid. p. 909. 6, Also at the Hart (sec.

2, T. 15 S., R. 28 E., M. D.) and Powell (T. 19 S., R. 31 E., M. D.),
properties, Franke (1) p. 435.

Tuolumne County: 1, Considerable chalcopyrite ore was found at the
Washington mine (sees. 20, 21, T. 2 N., R. 17 E., M. D.). 2, It occurs at
the Oak Hill mine, Aubury (4) pp. 250, 251. 3, In the mines at Big Oak
Flat, and 4, at the Mann copper mine 3 miles south of Jamestown, and
others (N. R.).

Ventura County: 1, It occurs in the White Mule group (sec. 13,

T. 8 N., R. 20 W., S. B.), in gold quartz veins with marcasite and
pyrite, Tucker (10) pp. 231, 232.

Tuha County: 1, Chalcopyrite is a minor constituent in the gold-
quartz veins at the Golden Mary (Wi sec. 34, T. 19 N., R. 6 E., M. D.),
C. A. Waring (4) p. 445. 2, It occurs at the Ayer mine (see. 35, T.
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16 N., R. 5 E., M. D.), ibid. p. 424. 3, In the Dobbins district (sec. 23,

T. 18 N., R. 7 E., M. D.), ibid. p. 447.

CHALCOTRICHITE
See cuprite

CHIASTOLITE
See andalusite

CHILE SALTPETER '

See soda niter

CHLORITES
The ehlorites are a group of soft micaceous alumino-silicates of iron

and magnesium. The species below grade into one another by continu-

ous variations in composition. The ehlorites are common constituents

of metamorphie rocks and as such are often referred to by group name.
It is frequently impossible to distinguish variety, or even species, with-

out extensive chemical and optical examination.

A common classification of the chlorite group with the ordinary
specific (S) and varietal (V) names is as follows:

Chlorite (untlistinguished)

Penninite (S)
Kammererite (V)
Rhodophyllite (V)
Rhodochrome (V)
Pseudophite (V)

Clinochlore (S)
Leuehtenbergite (V)
Kotschubeite (V)
Mangauchlorite (V) •

Sheridanite (V)

Proclilorite (S)
Corundophilite (V)
Rumpfite (V)
Amesite (V)
Kossmatite (V)

CHLORITE

Sierra County: 1, Crystals of chlorite associated with magnetite as
replacement of dolomite occur at the Sierra iron mine at Upper Spencer
Lake, Durrell (p.c, '45).

CLINOCHLORE

Hydrous magnesium and aluminum silicate, HsMgsAlzSiaOis
Monoclinic. Plates, scaly, earthy, compact. Cleavage perfect basal.

Pearly luster. Deep grass green, olive-green, rose-red. Streak greenish-
white to uncolored. Plates are flexible but inelastic, thus differing from
the micas. H. = 2-2i. G. = 2.65-2.78.

Practically infusible. Decomposed by boiling sulphuric acid. Gives
water in a closed tube when intensely heated.

Clinochlore occurs as an alteration product of magnesium-iron minerals
and is common in schists. Kotschuheite is a rose-red variety containing
chromium, and is associated with chromite in serpentine rocks.

Amador County: 1, Specimens from near Jackson are reported as
probably kotschubeite, Lindgren (2) p. 5, although the material may
be kammererite.
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El Dorado County; 1, Coarsely crystalline chlorite, probably clino-

chlore is found on the Stifle claim on Traverse Creek near Georgetown,
Durrcll (p.c, '44).

Fresno Comity: 1, Large pseudo-hexagonal plates of elinochlore with
some penninite occur in 1- to 6-inch veins (E^ sec. 11, T. 12 S., R. 23
E., M. D.) and also in road cuts along the highway on the north side

of the noi-th fork, Kings River, near Piedra, Durrell and Macdonald
(1) p. 4.52. 2, Clinochlore occurs as micaceous crusts of nodular masses
near Humphreys (sec. 22, T. 11 S., R. 23 E., M. D.), Pabst (8) p. 582.

3, Tabular crystals of clinochlore (3) as much as f\r of an inch in size

are reported to be associated with andradite garnet in White Creek
near the Archer mine, Watters (p.c, '51). Murdoch (p.c. '54).

Los Angeles County: 1, Chlorite, probably clinochlore, occurs with
clinozoisite and tourmaline on the north side of Sierra Pelona Valley
(center sec. 2, T. 5 N., R. 14 W., S. B.), Neuerburg (p.c, '44).

Placer County: 1, Rose-red kotschubeite occurs on chromite in the ser-

pentine of Green Yalle.y on the American River below Towle, Lindgren
(2) p. 904. Analysis by Melville, in Melville and Lindgren (1) p. 27.

Riverside County: 1, Clinochlore occurs in pale-green flakes with
idocrase in the limestone of the "Wet Weather quarry at Crestmore,
Ealde (15) p. 348, Woodford et al. (10) p. 370.

PENNINITE

Hydrous magnesium, iron, and aluminum silicate,

H8(Mg,Fe)„Si,0,8 to H8(IVIg,Fe)5AI..Si30i8

Monoclinie. Plates, scales, scaly massive. Cleavage iierfect basal. Pearl.v

to vitreous luster. Color emerald green, grass green, violet, rose red.

H. = 2-2J. G. = 2.6-2.85. Fusibility 5-5*. Completely decomposed by sul-

pburic acid.

I'enninite is similar to clinochlore but has more iron in its composition.
KammererUe is a peach-blossom red variety associated with chromite.
Rhodoohrome is similar to kiimmererite.

Alameda County: 1, Reddish-violet kammererite occurs with chromite
on Cedar Mountain at the Mendenhall mine, A. P. Rogers (7) p. 380.

Amador Couyity: 1, Kiimmererite (?) or kotschubeite occurs near
Jackson, Lindgren (2) p. 5.

Calaveras County: 1, Rather abundant kiimmererite is found in the

chromite ores of the Mayflower property (NW] sec 9, T. 1 N., R. 13 E.,

M. D.), and in minor amounts in neighboring deposits. Cater (2) p. 50.

Bel Norte County: 1, Kiimmererite with uvarovite has been observed
coating chromite at the Camp 8 group (sec. 19, T. 16 N., R. 3 E., H.),
J. E. Allen (2) p. 123. 2, Kiimmererite has come from the Brown mine
at High Plateau (sec. 28, T. 18 N., R. 2 E., H.), Vonsen (p.c. '45).

El Dorado County: 1, Kiimmererite occurred with uvarovite at the
Pilliken mine (sec. 21, T. 11 N., R. 8 E., M. D.), Averill (12) p. 90.

2, Kiimmererite has been found at Latrobe, S. M. B. (20511).
Monterey County: 1, Kiimmererite witli uvarovite and chromite

occurs west of King City, W. W. Bradley (26) p. 354.

Nevada County: 1, Rhodochrome is abundant at the Red Ledge
chrome mine near Washington (sec. 13, T. 17 N., R. 10 B., M. D.),
E. M. Boyle (1) p. 77.

Placer County: 1, Kiimmererite occurs in chromite in Green Valley,
above Dutch Flat, S. M. B. (9900). 2, Shannon (3) p. 377, has analyzed
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a pale grayish-lavender cbromiferous chlorite from the mine of the

Placer Chrome Company, 6 miles south of Newcastle.
San Benito County: 1, Red kammererite occurs on chromite associ-

ated with uvarovite at New Idria, Brush (1) p. 268. 2, Coarse flakes of

kammererite occur in massive chromite near the headwaters of the

San Benito River (SW^ see. 21 T. 18 S., R. 12 E., M. D.), Murdoch
(p.c. '45).

Shasta County: 1, Kammererite coats chromite in the Little Castle

Creek mine, near Dunsmuir (N. R.).

Siskiyou County: 1, Kammererite occurs with chromite and uvarovite

at the Martin McKean mine near Callahan, Melhase (6) p. 2.3. 2, Kam-
mererite occurs with uvarovite at the Youngs Valley group (T. 17 N.,

R. 5 B., H.), Rynearson and Smith (1) pp. 304, 306, J. E. Allen (2) p.

123. 3, Kammererite with uvarovite occurs north of Seiad (T. 46, 47 N.,

R. 11, 13 W., M. D.), Rynearson and Smith (1) pp. 304, 306, J. E.
Allen (2) pp. 123, 124. 4, Penninite is found with uvarovite at the Peg
Leg mine, 14 miles southeast of Yreka, Symons (4) p. 101.

Tehama County: 1, Kammererite is found with chromite and uvaro-
vite on North Elder Creek (T. 25 N., R. 7 W., M. D.), Rynearson (3)

p. 200.

Yuba County: 1, Kammererite is found with uvarovite and chromite
at the Red Ledge mine, Melhase (6) p. 23.

PROCHLORITE

Hydrous iron-magnesium and aluminum silicate,

HsdVlg.FejsAljSiaOis to He(Mg,Fe)4Al2Si30i8

Monoplinic. Scaly, foliated, granular, massive. Clenvase porfeot basal.

Pearly luster. Color green, blackish green, brown. Streak uncolored or
greenish. H. = 1-2. G. = 2.78-2.06.

Like clinochlore in its reactions. Iron-rich varieties become magnetie
after heating.

Proehlorite forms large flaky masses in schists.

Butte County: 1, Proehlorite is a constituent of the schists at Forbes-
town, specimens coming from the Gold Bank mine, Irelan (4) p. 47.

Contra Costa County: 1, Proehlorite was described and analyzed
from the schists near San Pablo by Blasdale (1) p. 341.

CHLORITOID
Hydrous iron, magnesium, manganese, and aluminum silicate,

(Fe,Mg,IVIn)2Al4SisO,o(OH)4

Monoclinic or triclinic. Foliated, massive, scales. Cleavage perfect basal.

Plates flexible but not elastic. Pearly to vitreous luster. Color dark gray,

grayish black, grass green. Streak uncolored or grayish. H. = 6J.

G = 3.52-3.57. Infusible and insoluble. Gives much water in a closed tube.

Ottrelite is used as a synonym for ehloritoid and as a name for va-

rieties rich in manganese.

Inyo County: 1, The variety ottrelite occurs in dark-green oblong

plates in schists on the west side of the Panamint Range, 5 to 10 miles

east of Ballarat. The mineral comprises a considerable proportion of

the schists in localized areas. Murphy (4) p. 347.

Ke7-n County: 1, Dark-green ehloritoid occurs abundantly in schists,

2i miles northwest of Garlock, El Paso Mountains, Chesterman
(p.c. '51).
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Siskiyou Couniy: 1, A specimen of ottrelite schist has come from near

Yreka, S. M. B. (12121).

CHLOROMAGNESITE
Magnesium chloride, MgCb

As an efflorescence. Color white. Soft. Solulile in water. Easily fusible.

Magnesium chloride exists in solution in the waters of some springs

and lakes, but its solubility prevents it from forming as a mineral

except in the driest places.

San Bernardino County: 1, White efflorescences of ehloromagnesite

occur at Saratoga Springs, near the south end of Death Valley, G. E.

Bailey (2) p. 106.

CHLOROPAL
Hydrous iron silicate, Fe"'4Si40io(OH)8-5H20

Compact massive, opal-like. Dull luster. Color pistachio green, greenish

yellow. H. = 2i-44. G. = 1.72-2.49.

Infusible. Heated intensely, becomes magnetic. Gives water in a closed

tube. Gelatinizes with hydrochloric acid.

Nontronite is a varietal name for chloropal.

Alpine County: 1, Chloropal is reported from this county, S. M. B.

(18857).
El Dorado County: 1, Nontronite altering to limonite occurs near

Georgetown, S. M. B. (1613).
Inyo County: 1, A yellowish-green mineral identified as a ferric

silicate, doubtfully classed as chloropal, is reported from the Green
Monster mine, li miles north of Citrus (Kearsarge), A. Knopf (5)

p. 120.

Kern County: 1, Nontronite occurring as veinlets in garnet-pyroxene
rock near Woody postoffice has been analyzed by Steiger, Larsen and
Steiger (6) p. 4, R. C. Wells (3) p. 108, Storms (13) p. 635. 2, It is

briefly described (variety nontronite) from Kelso Creek near Weldon
from a contact zone with scheelite, Hess and Larsen (17) p. 266.

Mariposa County: 1, Nontronite is reported from Hites Cove, Hanks
(15) p. 100.

Modoc County: 1, A specimen S. M. B. (19569) from near Alturas
is recorded, Hamilton (4) p. 129.

Mono County: 1, Nontronite has been tentativelj' identified from
oxidized scheelite ore bodies from the Black Rock mine in the Benton
Range, Lemmon (6) p. 590.

Nevada County: 1, S. M. B. (8215) is chloropal from the Blue Gravel
lead.

Placer County: 1, Reported from Bath, Hanks (15) p. 100.

Riverside County: 1, Nontronite from the new city quarry, 2 miles

south of Riverside, occurs as an alteration product of pyroxene in a
labradorite-hedenbergite rock. The material is greenish yellow, earthy,

fibrous and micaceous, Riclimond (1) p. 726. 2, Also at Crestmore,
Woodford et al. (10).

CHONDRODITE
Magnesium fluosilicate, Mgr.(Si04)2(0H,F)2

Monoclinic. Usually in grains. Vitreous luster. Color yellow to brown.
H. = 6-6*. G. = 3.1-3.2.

Infusible. Soluble with gclatinization. ,
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Riverside County: 1, From Crestmore this mineral occurs in two
environments: (a) in contact rock with briicite and periclase as

rounded, but somewhat tabular colorless crystals, A. F. Kogers (19)

p. 583, (31) p. 463, Woodford et al. (10) p. 367; (b) more rarely in

dark-green crystals up to 1 millimeter in size, in contact rock in Lone
Star quarry, Woodford et al. (10) p. 367. 2, Chondrodite was also found
in the old city quarry, Riverside, A. F. Kogers (19) p. 582. 3, Deep
amber grains of chondrodite are rather abundant in some of the con-

tact zone limestones of the Jensen quarry, jMurdoch (p.e. '47).

San Bernardwo County: 1, It is reported from the limestone quar-

ries at Colton, Eakle (15) p. 333.

CHROMITE
Oxide of chromium and iron, FeCr204

Isometric. In octahedrons. Generally massive ; fine granular to compact.

Brittle. Metallic luster. Color black. Streak brown. H. = 51. G. = 4.1-4.9.

Infusible. Gives an emerald-green bead o£ chromium with borax.

Insoluble.

Magnesium-chromite is a common variant, in which magnesium in

part replaces chromium. Trauttvinite is an impure chromite.

Chromite is an exceedingly widespread mineral in the state, notably

in the Coast Ranges from Santa Barbara County northward, especially

in the serpentine areas, Diller (18). Distribution of some of the locali-

ties is described in Bulletin 76 of the State Division of Mines, W. W.
Bradley et al. (4). Chromite occurs commonly as disseminated grains

in basic and ultrabasic rocks, as irregular boulder-like masses, and

seldom as individual crystals.

Alameda County: 1, Massive chromite occurs in manj^ mines in the

Cedar Mountain district, 16 miles southeast of Livermore, Hanks (12)

p. 136, (15) p. 100, Aubury (3) p. 267, W. W. Bradley et al. (4) p.

115. Analysis by Kramm (1) p. 341.

Amador County: 1, It is found near Jackson, 1 mile south of Moun-
tain Spring House, Hanks (12) p. 136, (15) p. 100. 2, Some ore was
shipped from properties near lone (sec. 34, T. 6 N., R. 10 E., and see 2,

T. 5 N., R. 10 B., M. D.), W. W. Bradley et al. (4) p. 116. 3, Shipments

have also been made from various properties occurring in serpentine on
Cosumnes River 8 miles northeast of Carbondale (sees. 6, 29, T. 7 N.,

R. 10 E., M. D.), Hanks (12) p. 117. 4, Many small deposits of chro-

mite occur throughout the county (T. 5, 6, 7, 8, N., R. 10 E., M. D.),

Cater (2) pp. 33-38.

Butte County: Placer chromite is common and has been reported

by Engineering and Mining Journal (12) p. 1259, (23) pp. 511, 597,

807, Diller (14) p. 11, Averill (13) p. 71. Deposits in situ are very

numerous, in small pockets in serpentine. Localities are mentioned or

described by Hanks (12) p. 136, Aubury (3) p. 267, W. W. Bradley

et al. (4) pp. 105, 118-121.

Calaveras County: Chromite is widespread in this county, mostly
in lode but occasionall.y in placer deposits. Occurrences are reported
from 1, Tower Ranch, 9 miles east of Milton, and Wright Ranch in Salt

Spi-ings Valley, 10 miles northeast of Milton, by Aubury (3) p. 267.

2, From the Big Pine chrome mine, (sec. 20, T. 4 N., R. il E., M. D.),

Aubury (3) p. 267. 3, Near Murphj-s and at Campo Seco, Hanks (12)
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p. 136. 4, 5 miles southeast or Valley Sprinj^s and 4 miles north of

Coppcropolis on the road to I\Iilton, Tucker (14) pp. 55, 56. 5, Reported
by W. W. Bradley et al. (4) p. 121, 8 miles southwest of Angels Camp
(sees. 3, 7, 10, T."2 N., R. 12 E., M. D.). 6, From 4 miles west of Fos-
toria (sees. 23, 30, T. 5 N., R. 10, 11 E., M. D.) ibid. p. 122. 7, From 14
miles east of Milton Station (sec. 15, T. 2 N., R. 12 E., M. D.) ibid. p.

123. 8, From 10 miles northeast of Angjels Camp at True Blue mine,
ibid. p. 123. 9, Large masses were reported from south side of San Diego
Gulch near Noble copper mine, J. R. Browne (4) p. 225. Other occur-
rences too numerous to list are all in the serpentines of this county.
Details of location of the manv chroraite deposits, mostly small, in the

county (T. 1, 2, 3, 4, 5 X., R.' 10, 11, 12. 13 E., M. D.)', are given bv
Cater (2) pp. 33-58.

Colusa County: 1, Minor amounts were shipped from Chrome Won-
der mine, near Stonyford. W. "W. Bradley et al. (4) p. 123. 2, Near
Wilbur Sprinus, ibid. p. 123. 3, From li miles northwest of Cook
Springs (T. 16 N., R. 6 W., M. D.) ibid. p.'l24.

Contra Costa County: 1, Chromite prospects were located in T. 1 N.,

R. 1 W., M. D., L. L. Root (5) p. 12, and 2, occurrences have been
reported from 1 mile northeast of North Peak, in the Mount Diablo
range; 3, also from east of San Antonio in the Contra Costa Hills,

J. D. Whitney (7) p. 19.

Del Norte County: 1, Black sands along Smith River carry chromite,

Hanks (12) p. 136, and 2, beach sands near Crescent City carry abun-
dant chromite, Horner (1) p. 35. 3, Lode occurrences are very numerous.
Some important deposits occur in T. 15, 16, 17, 18 N., R. 2, 3 E., M. D.

;

these and other localities are described by Maxson (1) pp. 123-160 and
J. C. O'Brien (1) pp. 77-84. Other references to chromite in this

county are Hanks (12) p. 136; McGregor (1) p. 167; Anbury (1)

p. 114, (3) p. 267, 268; W. W. Bradley et al. (4) p. 125, and Diller

(18) p. 32.

El Dorado County: Serpentine rocks in this county carry chromite

in disseminated irregular masses. Concentrations from which some
sample shipments of ore were made, are found in some parts of the

county. Many localities are grouped about the following places : Vol-

canoville, Cummings, Newcastle, Clarksville, Georgetown and Folsom,

W. W. Bradley et aL (4) pp. 132-143; near Coloma and Latrobe,

W. W. Bradley et al. (4) p. 131, Hanks (12) p. 136, (15) p. 100;

a 15-inch vein in .slate is reported by Fairbanks (9) p. 479 from near

the Fort Yuma mine. Occurrences in the Pilliken area (sec. 28, T. 11

N., R. 8 E.. M. D.) are described by Page et al. (1) p. 433, and are

mentioned by W. W. Bradley et aL (4) p. 137, and Tucker (3) p. 274.

Analysis of chromite from the Donnelly deposit, 10 miles northeast of

Folsom (sec. 21, T. 11 N., R. 8 E., M. D.) is given by W. W. Bradley
et al. (4) p. 133.

Fresno County: Deposits of chromite occur in the Mount Diablo
Range in the western part of the countj\ Many occurrences are men-
tioned in W. W. Bradley et al. (4) pp. 144-145 and Goldstone (1)

p. 189. J. D. Whitney (7) p. 59 reported chromite as a "*** block

4'x7'4"x5'6" thought to be silver ore at first***" from near the

New Idria mine.
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Glenn County: Occurrences are found 1, near Millsaps (sec. 25,

T. 22 N.. R. 7 W., M. D.). Anbury (3) p. 268 and W. W. Bradley et al.

(4) p. 198. 2, On Big Stony Creek (T. 19 N., R. 6 W., M. D.) J. H.
Rogers (1) p. 324. 3, Claims are located 30 miles west of Orland (sec. 3,

T. 22 N., R. 7 W., M. D.), W. W. Bradley et al. (4) p. 147. 4, Chromite
also occurs near Newville, Boalich (1) p. 25. 5, 19 miles from Fruto
(T. 19, 20 N., R. 5, 6 W., M. D.) Mining and Scientific Press (39)

p. 454.

Eumholdf CoiinUj: 1, Occurrences in sec. 24, T. 10 N., R. 5 E., and
sees. 11, 13, T. 11 N., R. 4 E., H., have been recorded by J. C. O'Brien

(1) p. 78. 2, Float was reported from Hoopa Indian Reservation and
Little Wilder Creek, Averill (10) pp. 505, 506. 3, Ore was shipped from
deposits on Horse Mountain, 25 miles northeast of Eureka (sec. 33, 34,

T. 6 N., R. 4 E., H.) W. W. Bradley et al. (4) p. 148.

Kings County: 1, Float chromite has been found in the serpentine
area at Table Mountain, W. W. Bradley (2) p. 527.

Lake County: Two general areas have the larcest number of reported

prospects. 1, east of Middletown, (T. 10, 11, 12 N., R. 6, 7 W., M. D.),
in decomposed serpentine, W. W. Bradley (1) p. 204, W. W. Bradley
et al. (4) p. 148, 149 ; 2, in sec. 36. T. 19 N., R. 10 W., M. D., near
Hullville, W. W. Bradley (1) p. 204, Laiznre (9) p. 54. The serpentine
rocks of the county carry disseminated chromite in many other areas.

Los Angeles County: 1, Chromite is reported to occur 13 miles north
of Sangus in Bouquet Canyon, in serpentine. Tucker (13) p. 288.

2, Reports of occurrences from near Acton and Harold in Soledad
Canyon, F. J. H. Merrill (2) p. 471, W. W. Bradley et al. (4) p. 151,

are undoubtedly due to mis-identification of ilmenite which is so abun-
dant as float and lode in this section.

Madera County: 1, Chromite is found near Madera in masses, coated

with zaratite. S. M. B. (13414).

Blarin County: 1, Chromite is reported from the Maillard Ranch in

San Geronimo Township, 8 miles northwest of San Rafael, Watts (2)

p. 253.

Mariposa County: 1, Chromite ore was shipped from Purcell-Griffin

mine, southeast of Coulterville near Pleasant Valley Station, W. W.
Bradley et al. (4) p. 151. 2, Many small chromite deposits are in the

region eovere'd by T. 2 S., R. 16 E.', M.D., Cater (1) pp. 1-32.

Mendocino County: 1, Chromite coated with uvarovite garnet is

found 12 miles north of Willits, Melhase (6) p. 23, S. M. B. (12248).

2, Manv claims have been filed in vicinitv of Big and Little Red Moun-
tains (T. 24 N., R. 16 W., M. D.), W. W. Bradley et al. (4) p. 152.

3, 1^ miles west of Uldah (see. 24, T. 15 N., R. 13 w'., M. D.), McGregor
(1) p. 312. 4, Several occurrences in the hills west of the Russian River
are reported, Anbury (3) p. 268, and Crawford (2) p. 49. 5, The ser-

pentine belts in the county carry chromite in many other places.

Monterey County: 1, Chromite is common in the serpentine belts of

this county, reported occurrences being principally in the vicinity of

Parkfield," Hanks (12) p. 136, W. W. Bradley (1) P- 527, W.' W.
Bradley and Waring (6) p. 599—analysis by Goldsmith (2) p. 365.

Xapa County: 1, Several prospects are reported on the Knoxville
road 12 miles from Middletown (sees. 32, 36, T. 10 N., R. 5 W., M. D.),

Hanks (12) p. 136, Crawford (2) p. 50, W. W. Bradley et al. (4) p.



1956] DESCRIPTIONS 113

156, 157, Boalich (4) p. 158. 2, 900 tons of chromite were shipped from
Graves lianch mine, 8 miles northwest of Monticello, Boalich (4) p. 158.

Nevada County: Chromite is found in the concentrates of many
gold mines in this county. 1, Fine octahedrons are reported to occur

in serpentine near Indian Springs (N. R.). 2, High grade ore has been
shipped from the Red Ledge and other mines, near Washington (T. 16,

17 N., R. 8, 9, 10 E., M. D.). The ore of the Red Ledge is commonly
coated with uvarovite and kammererite, J. B. Trask (1) p. 25, Hanks
(12) p. 137, E. M. Boyle (1) p. 63, Averill (11) p. 141.

Placer County: Chromite is widespread in serpentine in this county.

Many occurrences have been reported. Some references are: Hanks (12)

p. 137, (15) p. 441; Aubury (3) p. 268; W. W. Bradley et al. (4) pp.
160-163; C. A. Waring (4) p. 326; Logan (4) p. 441; E. Sampson (3)

p. 107; Averill (13) p. 75. 1, 7 miles southeast of Newcastle nodular
masses coated with penninite, kiimmererite, and good crystals of

uvarovite are found, Melhase (6) p. 23. 2, In Green Valley, 9 miles

southeast of Towle, chromite occurs with uvarovite and clinochlore

(kotschubeite) Liudgren (2) p. 5, Melville and Lindgreu (1) p. 27.

Plumas County: 1, Chromite occurrences in this county- are similar to

those of the other Mother Lode counties, in serpentines and as concen-

trates in placers. References are found in Hanks (15) p. 101; Turner

(12) p. 590, (17) p. 6; W. W. Bradley et al. (4) p. 165, 166; E. M.
Boyle (2) p. 54; J. C. O'Brien (1) p. 79; Logan (21) p. 85.

Sacramento County: Chromite is reported 1, in black sands of Sacra-

mento River bars (N. R.) ; 2, from 7 miles east of Polsom on the South
Fork of the American River, Hanks (12) p. 137.

San Benito County: 1, Stream placers near HoUister have yielded
chromite boulders with zaratite ( ?) coatings, W. W. Bradley et al. (4)

p. 166. 2, Chromite also occurs in the serpentine belts near Hernandez,
L. L. Root (4) p. 228. 3, Southeast of New Idria, Aubury (3) p. 269,
W. W. Bradley and Logan (7) p. 630.

San Bernardino County: 1, Chromite is reported from 28 miles west
of Hesperia, Dillcr (14) p. 9, Dolbear (6) p. 358. (The writers suspect
that this is another erroneous reference, based on the widespread
ilmenite occurrences of the San Gabriel Mountains.)
San Francisco County: 1, Chromite is found in the sands of Ocean

Beach below outlet of Lake Merced, S. M. B. (686), Hanks (12) p. 137.

San Luis Obispo County: Chromite occurs widespread in the serpen-

tine of the county. 1, Many marginal occurrences that have produced
ore shipments from time to time are located around San Luis Obispo.

Descriptions of some properties and localities are found in Hanks (12)

p. 137; Irelan (3) p. 531; Crawford (1) p. 37; Aubury (3) p. 270;
Harder (2) p. 167; analysis by Pemberton (1) p. 241.

San Mateo County: 1, Scattered masses of chromite occur near Crys-

tal Springs Lake west of San Mateo on the Pacific slope of the redwoods,
in serpentine. Hanks (12) p. 137, Huguenin and Castello (4) p. 172.

Santa Barbara County: 1, A small deposit of chromite occurs in the

hills southwest of Point Sal, Huguenin (2) p. 735. 2, Chromite also

occurs in T. 8 N., R. 30 W., M. D. near Santa Ynez, Tucker (4) p. 387.

Saiita Clara County: As in other counties of the Coast Ranges,
chromite occurs in the widespread serpentine rocks. Localities are nen-

tioned by Hanks (12) p. 137, Irelan (3) p. 549, Crawford (1) p. 38,
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Carey and Miller (1) p. 162, Diller (20) p. 666, and Huguenin and
Castello (4) p. 183, Davis and Jennings (6) p. 39.

Santa Cruz County: 1, 70 tons of chromite were produced from this

county in 1925, Furness (1) p. 139.

Shasta County: 1, On Little Castle Creek (sec. 2, T. 38 N., K. 4 W.,
M. D.) occurs what is described as the largest chrome ore body on the

Pacific Coast, at the Brown mine, 3 miles south of Dunsmuir, G. C.

Brown (2) p. 755, W. W. Bradley et al. (4) pp. 183-188, and Diller

(16) p. 28. 2, There are also deposits on Shotgun Creek (T. 37 N., R.

4 W., M. D.) in serpentine, Crawford (2) p. 50. 3, On Boulder Creek,

4 miles west of Gibson (see. 33, T. 37 N., R. 5 W., M. D.), Mining and
Scientific Press (40) p. 66. 4, Hich-quality ore is reported 3 miles east

of Sims Station (sees. 13, 24, T. 37 N., R. 5 W., M. D.), McGregor (1)

p. 638, and Anbury (3) p. 270. 5, Occurrences are mentioned near
Round Bottom (see. 5, T. 26 N., R. 10 W., M. D.), J. C. O'Brien (1)

p. 81.

Sierra County: 1, Dozens of placer and lode prospects have been
explored in this county. Specific references are Hanks (1) p. 137; Craw-
ford (1) p. 38, (2) p. 50; Turner (14) p. 8; Anbury (3) p. 271; E. M.
Boyle (3) p. 29; Averill (11) pp. 14-16, (13) p. 76.

Siskiyou County: Chromite is widespread in serpentine rocks of the

count.y. Prospects are too numerous to be recorded. Details, including

an analysis of a chromite ore of unusual structure from Seiad Creek
near junction with Klamath River (see. 33, T. 47 N., R. 11 W., M. D.)

appear in W. D. Johnston Jr. (1) pp. 417-427. Other occurrences are

described by: Hanks (12) p. 137; Anbury (3) p. 272; W. W. Bradley
et al. (4) p. 190; Laizure (1) p. 530; Logan (8) p. 424; J. C. O'Brien

(1) p. 82. For additional reference for numerous small occurrences

throughout the county, see J. C. O'Brien (4) p. 419.

Solano Cou7ity: Chromite is reported 1, from near Fairfield S. M. B.

(2772), Hanks (12) p. 137, and 2, from near Culver-Baer quicksilver

mine, Boalich (4) p. 248.

Sonoma County: This county is underlain in a large measure by the

Franciscan serpentine rocks, in whieli chromite is widespread. Occur-

rences are reported from dozens of localities: Tyson (1) p. 19; Hanks
(12) p. 137; Crawford (1) p. 38; W. W. Bradley (1) p. 319; W. W.
Bradley et al. (4) pp. 201-203; Huguenin and Castello (1) p. 248;

L. L. Root (4) p. 333; Laizure (9) p. 56.

Stanislaus County: 1, Small deposits from which some ore has been

shipped occur in Arroyo del Puerto, W. "W. Bradley et al. (4) p. 204,

Hawkes and Wheeler (1) p. 1950. 2, 1 mile east of Camp Jones, Engi-

neering and Mining Journal (23) p. 807.

Tehama Coimty: Large deposits of chromite occur on the North Fork
of Elder Creek (sec. 16, T. 25 N., R. 7 W., M. D.) and are described by
several writers: Crawford (1) p. 38; Auburv (3) p. 121; W. W.
Bradley et al. (4) pp. 206-209; Tucker (3) p. 260; L. L. Root (4) p. 12;

J. C. O'Brien (1) p. 84. For additional reference to occurrences

throughout the county, see J. C. O'Brien (3) pp. 186, 187.

Trinitij County: 1, Relatively unimportant but numerous occurrences

are described bv G. C. Brown (2) p. 877; Engineering and Mining
Journal (23) p."511; L. L. Root (4) p. 12; J. C. O'Brien (1) p. 84.
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Tulare County: 1, Several prospects are reported near Porterville and
Lindsay in and" about T. 1!) S.. R. 27 E., M. D., Hanks (12) p. 138;
W. AV. Bradley et al. (4) p. 213; and Tucker (3) p. 907.

Tuolumne County: The serpentine of the county carries much dis-

seminated chromite. 1, Localities are mentioned by Hanks (12) p. 138;
Turner and Ransome (15) p. 7; W. W. Bradley et al. (4) p. 213;
Averill (13) p. 76. 2, Additional localities (mostly small), in the county
are in the area T. 1, 2, S., 1 N., R. 13, 14, 15 E., M. D., Cater (1) pp. 1-

32, Logan (23), p. 52.

Yuba County: 1, Placer chromite occurs in black sands along the

Yuba River (N. R.). 2, Also found at the "Woodleaf (Woodville) Canyon
mine, Mining and Scientifie Press (39) p. 569.

*CHROMRUTILE, 1928

Perhaps chromian rutile mixed with a silicate

Tetragonal. Crystals pri-siiiatif or 0(HKint. Color black, brilliant.

Nevada County: 1, Chromrutile, a new mineral from California,

occurs as .small brilliant black crystals with kammererite on chromite at

the Red Ledge mine in the "Washington district, Gordon and Shannon
(1) p. 69, W. W. Bradley (29) p. 69, Palache et al. (10) p. 560.
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(3) p. 20, A. Knopf (5) p. 118. 2, Pseudomorphs of chrysocolla after

cerussite are reported from the Aries mine iu the Ccrro Gordo district,

Kunz (24) p. 101.

Eern County: 1, Beautiful crystals (presumably pseudomorphs) mis-

taken for turquoise are supposed to occur near Randsburg, Kunz (24)

p. 101.

Mono County: 1, Chrysocolla was formerly the chief ore mineral of

deposits now worked for gold and silver, at the Goleta Consolidated

mine on Copper Mountain, Anbury (1) p. 243.

Plumas County: 1, Banded chrysocolla and malachite are important

ore associates at the Eugels mine in Copper Canyon, Kunz (24) p. 102,

Graton and McLaughlin (4) p. 20.

San Bernardino County: 1, Chrysocolla is the principal mineral in

the Horn mine (see. 32, T. 2 N., R. 21 E., S. B.), Wright et al. (5) p.

64. 2, It also occurs abundantly in the Bagdad Chase gold mine, ibid,

p. 60. 3, It is abundant, with malachite, at the Blue Bell mine, 7 miles

west of Baker (sec. 27 (?), T. 14 N., R. 7 E., S. B.), ibid. p. 101.

Santa Clara County: 1, A. P. Rogers (3) p. 20 has described pseudo-
morphs of chrysocolla after cuprite from the Santa Margarita mine
near New Almaden.

Chrysocolla is mentioned from other counties. Some references are:

Humboldt, Laizure (3) p. 306; Imperial, Henshaw (1) p. 185; Inyo,

Hanks (12) p. 139; Ball (2) p. 211, Zalinski (1) p. 81, A. ICnopf (5) p.

119, 120, C. A. Waring (4) p. 69, Tucker and Sampson (25) p. 399; Los
Angeles, Storms (4) p. 244; Madera, Goudey (1) p. 8; Mariposa, J. R.

Browne (4) p. 213, Anbury (1) p. 213; Mendocino, S. M. B. (15689) ;

Mono, Hanks (12) p. 139, A. L. Ransome (2) p. 190; Nevada, Lindgren

(4) p. 201; Riverside, Orcutt (2) p. 901; San Benito, Louderback and
Blasdale (5) p. 359; San Bernardino, Hanks (12) p. 139, Lindgren (1)

p. 724, Crawford (1) p. 69, (2) p. 60, Storms (8) p. 579, Anbury (1) p.

255, Kunz (24) p. 102, Tucker and Sampson (17) p. 344; Tulare,

S. M. B. (14169).

CHRYSOLITE
See olivine

CHRYSOPAL
See opal

CHRYSOPRASE
See quartz, chalcedony

CHRYSOTILE
See serpentine

CINNABAR
Mercuric sulphide HgS

Hexagonal-rhombohedral. Small cr.vstals common ; also granular mas-

sive. Cleavage perfect prismatic. Adamantine luster. Color cochineal red,

to brownish red and lead gray. Streak scarlet. H. = 2-2i. G. = 8.0-8.2.

Volatilizes completel.v and yields a sulphur odor on heating before the

blowpipe.

Cinnabar was known iu the state long before the discovery of gold,

and the old mine at New Almaden had been in operation when Lyman
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(2) p. 270 visited it in 1848. The most important quicksilver deposits

lie in the Coast Kanjres, extending from Del Norte County to Santa

Barbara County. Those in the Sierra Nevada are of minor value. Lake,

Napa, Santa Clara, and San Benito counties have been most important

in the mining of cinnabar.

The quicksilver deposits of California have been described in Mono-
graph XIII of the United States Geological Survey, Becker (4), and
Bulletin 78 of the State Division of Mines, W. W. Bradley (5). The
important producing areas arc briefly described.

Lake-Napa-Sonoma area: The Mayacmas-Sulphur Bank districts in-

clude hundred of occurrences of cinnabar as well as other less important

mercury minerals. The significant geological facts regarding occurrence

and mineralogv, are described by C. P. Ross (3) and summarized as

follows (pp. 327-328) :

"The Ma.vaomas and Sulphur Bank quicksilver districts, in northern Califdriiia.

have been active intermittently since the fifties and together have .vielded al)out half

a million flasks of quicksilver—more than a fifth of the total production of the State.

Both districts are curreutl.v productive, * *.

"In both districts the oldest formation is the Franciscan, whose beds are greatl.v

deformed and are locall.v metamorphosed. Much ultraba.sic rock, which has mainl.v

been converted to serpentine, has been inlruded into the Franciscan formation, most
of it in irregular hut more or less sill-like masses. The serpentine has locall.v been

further changed to a silica-carbonate rock. Other intrusive rocks occur in small

amount. The Franciscan formation and the intrusive rocks are overlain b.v Pliocene

and later volcanic rocks.

"Most of the quicksilver deposits lie near the footwalls of the serpentine bodies,

where the.v ma.v be enclosed in serpentine, in silica-carbonate rock, or in the Fran
ciscan formation; but the largest deposit, the Oat Hill, is in the Franciscan far fro

any exposed serpentine. Some deposits are in .vounger intrusive rocks, and a few are

in Recent lava. The ore is localized where relatively abundant openings have been

accessible to the solutions. Concentration under impermeable bodies has locally aided

in the formation of ore shoots, but in several mines no evidence of such a process

has been recognized. Deposition may have been confined to the zone in which ascend-

ing solutions of magmatic origin mingled with ground water. This zone, though
geologically shallow, probably extends beyond the deptlis to which it would he profit-

able to mine ore shoots that are so small and erraticall.v distributed as those hitherto

found in the area."

Santa Clara-San Benito area: Santa Clara and San Benito counties

carry the two most famous cinnabar properties of the state—the New
Almaden and the New Idria mines. The New Almaden, oldest of the

many prospects now known in the Coast Ranges, is the oldest from
which production has come. The New Idria, located farther south,

though some 80 miles distant, has a similar geologic setting.

New Almaden, W. W. Bradley (5) p. 154

"The first known occurrence of quicksilver within the area of the United States,
was that found at the New Almaden mine in Santa Clara County in 1824 by Antonio
Sufiol and Louis Chaboya. Though some occurrences had apparently been earlier
noted in Mexico, the New Almaden was the first producing quicksilver mine in North
America. Sunol and Chaboya built a mill nearby and endeavored to extract silver
from the cinnabar. Late in 1S4.">, the ore was shown to Andreas Castilleio [Anon.\-
mous (5)], a Mexican officer, who identified it as cinnabar, and under whose direc-

tion development work was immediately begun. Gun barrels were utilized as their

first retorts. The output was small, however, until after California became part of

the United States, since which time more than a million flasks have been produced
in this county, * * * the greatest portion of which came from the New Almaden
mine * * »
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"The quicksilver deposits of Santa Clara County are confined, with one exception,

to what is known as the New Almaden district. This district lies past of south from

San .Tose, extending from the northeasterly foothills of the Gabilan Range on the

west to the low foothills that lie between Coyote and Dry Creeks on the east. It also

embraces the Santa Teressa Hills, a low spur ridge which lies between and in general

parallel to the other two. The principal deposits are 8 to 13 miles from San Jose, on

the ridge which forms the southwestern boundary of the Santa Clara Valley at this

place, having a general NW-SE direction, and locally called the New Almadeu Ridge.

"The geology of this district and particularly of the New Almaden Ridge and its

orebodies has been described in considerable detail by various writers, especially by

Becker (4) and by Forstner (1) p. 160, the latter of whom says:

'The three ridges in which the deposits occur are to a great extent formed by
serpentine, especially the two first named. The serpentine is associated with meta-
morphic sandstone and jaspilites. Large bodies of croppings can be found in each
of these ridges, having also a general northwestern trend, but not coinciding with
the backbone of the ridges.

'In the New Almaden ridge the most extensive orebodies have been found in and
close to Mine Hill, the highest peak ot the ridge, lying in its southeastern part.

From tliis point going northwestward the croppings, while not continuous, can be
traced along the ridge into the territory of the Guadalupe mine, a distance ot about
3 J miles. At the surface the serpentine shows in large detaclied bodies surrounded
by the sandstones and shales of the Franciscan series and having a general north-
western trend. This general direction of the serpentine exposures is important in

connection with Its occurrence underground, proven in the New Almaden mine. The
line ot ore croppings runs from Mine Hill to the American shaft, passing about 600
feet southwest ot the Randol shaft. The underground workings in this territory

have shown that the fissures wherein the orebodies have formed have invariably a
serpentine footwall ; hence the serpentine must be considered to occur underground
in a continuous body through this entire territory and to be in places covered by
overlying sandstones and shales. Southwest of Capitancillos Creek lies another par-
allel exposure of serpentine, contiguous to which the outcrops of tlie Costello mines
are found. The Santa Teresa and Bernal mines ai-e located in the serpentine of the

Santa Teresa hills, and the North Almaden or Silver Creek mine close to those of
the most northern ridge. In tlie latter a great part of the serpentine is very highly

altered by silicification, as also the sandstones, a great portion of the rocks bemg
jaspilites. The western slope of the adjoining Mount Diablo range is nearly exclu-

sively formed of shales.' "

New Idria, R. G. Yates and Hilpert (2) p. 12

"Most of the quicksilver deposits descrilied in this report lie in a fairly compact
group about Panoche Valley in central San Benito County, California. One mine, the

Merc.v, is 5 miles north of this valley in northwestern Fresno County, and another,

the Cerro Gordo, is about 9 miles to the west. Quicksilver was discovered In the

region about 18."iO. Since then mining has been sporadic and the total output of

quicksilver small. Discoveries since 1038 reawakened interest in the district and
1,741 flasks of quicksilver were produced between 1038 and 1044. This brought the

total known production of the district to about 3,840 flasks.

"The quicksilver deposits are in a part of the Diablo Range characterized by
northwestward-trending folds and by faults of diverse trends. Sedimentary rocks

involved in these structures range in age from Jurassic to Recent, and the move-
ments that produced the structures were probably recurrent during that time. In-

trusive and extrusive igneous rocks formed at several periods. All but two of the

quicksilver deposits are in the Jurassic Franciscan formation, which is the oldest,

most widespread, and most diverse group of rocks in the area. Although the quick-

silver deposits are of late Tertiary age, none have been found in the Tertiary rocks,

and only two have been found in the Cretaceous rocks.

"The quicksilver deposits consist of irregular veins and disseminations of cinna-

bar or metacinnabar in silicified or kaolinized sandstone and fault breccia, and silica-

carbonate rock formed by the liydrothermal alteration of serpentine. Prominent fault

zones enclose, or are near, all the deposits except one. Most of the orebodies are

irregular and of little horizonal or vertical extent and their positions and forms
were controlled by minor faults and fractures or by the character of the wall rock.

The deposits are characteristically spott.y, consequently the grade of the ore varies

between wide limits. Ore reserves in the district are not amenable to measurement.
It is probable, however, that a small but wavering production will be maintained as

long as the price of quicksilver exceeds $175 a flask.

"Further prospecting may disclose new deposits. Their universal association with

faults and zones of hydrothermally altered rocks should be a valuable guide in

prospecting."

San Luis Ohispo area: Many prospects occur concentrated north of

San Luis Obispo in the Coast Ranges east of and between Cambria and
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San Simeon. The deposits are described b.v Eckel, Yates, and Granger

(1) p. 515 as follows:

"Most of the deposits * * * lie within an clonfrated area of about 75 square

miles in northwestern San Luis Obispo County. Other deposits, most of them small,

are scattered southeastward from soutli western Montere.v Count.v to the soutliern

border of San Luis Obispo Count.v. Quicl;silver was first discovered in the region in

1862. Though mining since then has been intermittent, the output has been rela-

tivel.v large during or immediatel.v after the periods of high quiclisilver prices.

Montere.v Count.v has produced ver.v little quicksilver, but San Luis Obispo Count.v,

which ranks sixth among the quicksilver-producing counties of the State, produced

00,204 flasks between 1870 and the end of 1939, 70 percent of which came from the

Oceanic and Klau mines.

"All but one of the known quicksilver deposits are in or closel.v associated

with the Franciscan formation, of Jurassic (?) age. This formation, embodying the

oldest and most widely distributed group of rocks in the mapped areas, consists

mainly of highly contorted and metamorphosed shale, sandstone, and conglomerate

and is overlain by Cretaceous and Tertiary sediments. Extrusive and intrusive

igneous rocks, most of them basic in composition, were formed at several periods

after the Franciscan formation was deposited. Many of the intrusive bodies are now
represented by serpentine.

"This part of the Coast Range province is characterized by numerous strong,

complex, northwestward-trending fault zones, many of which have been intermit-

tently active since late Jurassic time. Bodies of silica-carbonate rock (quicksilver

rock), composed of dense quartz and mixed carbonates, were formed in many places

by solutions that rose along the major faults and replaced the country rocks. Most
of the igneous rocks also are closely associated with these faults.

"The quicksilver deposits comprise not only irregular and discontinuous cinnabar-

bearing veins but also rock masses that contain disseminated cinnabar. All are within

or very near northwest-trending fault zones, and nearly all are intimately associated

with silica-carbonate rock. Most of the ore shoots are small and irregular, though a

few are several hundred feet in length and height and as much as 40 feet wide. The
.shoots are structurally controlled by local gouge zones or by changes in dip or

strike of the enclosing vein matter. The quicksilver content of the ore has a wide

range, but most of the ore mined in the past has probably contained 5 to 10 pounds

of quicksilver to the ton."

Onl.v oeeurrences of special mineralogical interest, and some com-

mercial occurrences outside of the three districts discussed above, will

be itemized by county.

Colusa County: 1, Cinnabar is found with free gold at the Oriental

mine, a quarter of a mile west of Simmins Spring near Sulphur Creek,

]\Iiiiing and Scientific Press (8) p. 287. 2, At the JIanzanita mine (see.

29, T. 14 N., R. 5 W.. M. D.), sufficiently important percentages of

leaf and wire gold intergrown with cinnabar, calcite, mareasite, chal-

copvrite, and stibnite to warrant mining for gold have been described,

Becker (4) p. 367, Goodyear (4) p. 160, Fairbanks (6) p. 120, Anbury
(2) p. 44, W. W. Bradley (1) p. 189. 3, Near Wilbur Springs, according
to Hanks (19) p. 284, cinnabar was observed in actual process of deposi-

tion as crystals forming by sublimation on walls of orifices.

Contra Costa County: 1, Indians for years knew of deposits of cinna-
bar on the east side of Mount Diablo that they used for paint, Mining
and Scientific Press (6) p. 280. What is probably the .same occur-
rence is described in see. 29, T. 1 N., R. 1 E., M. D. bv J. D. Whitnev
(7) p. 24, Irelan (3) p. 162, Anbury (2) p. 195, Becker (4) p. 378,
C. P. Ross (2) p. 41. The mercury mineral in the Mount Diablo de-
posits is dominantly metacinnabar.

Inyo County: 1, Cinnabar is found witli metacinnabar at the Chlo-
ride Clitf mine in the Funeral Range west of Rhj-olite, Nevada, Hu-
guenin and Waring (1) p. 121. 2, Fumaroles of the Coso Springs area
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near Little Lake show interesting mineral deposition including that of

cinnabar and metacinnabar, T. Warner (2) pp. 59-63, A. L. Eansome
and Kellogg (1) p. 378, C. P. Ross and Yates (6) p. 395. 3, Cinnabar
from Last Chance Mountain was used for paint by the Piutes, Steward

(1) p. 276.

Kern County: 1, Cinnabar crystals disseminated in a rhyolite dike

occur in the Cuddebaek mine (sec. 27, T. 31 S., R. 32 E., S. B.) 3 miles

from Woodford, Gillan (1) p. 79, W. W. Bradley (5) p. 47, and Tucker

(4) p. 314. 2, A similar deposit occurs 2i miles west of Cinco, a quarter

of a mile west of Los Angeles aqueduct, W. W. Bradley (5) p. 49.

Lake County: 1, The mineral was reported adhering to nuggets of

gold from Sulphur Springs in Bear Valley 10 miles northeast of Borax
Lake, J. A. Phillips (1) p. 326.

Mariposa County: 1, Crystals of cinnabar in plates and bunches are
reported by Becker (4) p. 383, Turner (12) p. 678, and Lowell (1)

p. 602, from the north shore of the Merced River at Horseshoe Bar,

S. M. B. (12120).
Mendocino County: 1, Cinnabar is reported with platinum, gold,

iridium, and zircon from Anderson Valley jilacer along Navarro River,

Hanks (12) p. 310.

Mono County: 1, Beautiful crystals have come from 4 or 5 miles

northeast of Bodie, 3 miles west of a volcanic cone in this region, W. W.
Bradley (5) p. 72, Whiting (1) p. 356, S. M. B. (10340).
Monterey County: 1, Cinnabar is reported as occurring iu ealcite

southeast of Jamesburg, (SEj sec. 31, T. 18 S., R. 5 E., M. D.), W. W.
Bradley (p.c. '46).

Napa County: 1, Cinnabar pseudomorphous after barite crystals has
been described from the Redington mine, Durand (1) p. 211. 2, Fix
and Swinney (1) pp. 31-46, report on occurrence of cinnabar in the

Oakville district.

Nevada County: 1, Cinnabar with amalgam is found in small quanti-

ties at the Odin drift mine, near Nevada City, Lindgren (20) p. 75.

2, Other occurrences are described by W. P. Blake (10) p. 11, and
Lindgren (14) p. 6.

San Bernardino County: 1, Cinnabar occurs in quartz veins 4 to 6

feet wide 9 miles northeast of Danby, W. W. Bradley (5) p. 123,
Tucker (4) p. 356. 2, Cinnabar occurring as inclusions in bluish-gray
chalcedony near the southern end of Death Valley, 15 miles northeast
of Lead Pipe Springs and 30 miles northeast of Johannesburg, colors

the chalcedony with reddish blotches and streaks, forming the gem
stone known as "mj-rickite," W. W. Bradley (5) p. 123. 3, Cinnabar
occurs in the Jack mine in the Clark Mountains in thin veins of wolfra-
mite, Hess (14) p. 47, and W. W. Bradley (5) p. 123.

San Luis Obispo County: 1, Cinnabar replaces fossil shells in the
Oceanic mine (sees. 15, 21, T. 27 S., R. 9 E., M. D.), Aubury (2) p.

149, A. L. Ransome and Kellogg (1) p. 441.

San Mateo County: 1, Cinnabar is reported with chlorides of mer-
cury from the Corte de Madera Rancho near SearsviUe, west of Palo
Alto, W. W. Bradley (5) p. 149.

Santa Barbara County: 1, First California discovery of cinnabar was
apparently in this county as early as 1796, Hittel (3) vol. 2, p. 549.

2, Cinnabar is described from the Cachuma district 23 miles northeast
of Solvang, Everhart (5) pp. 509-532.
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Sania Clara Coinify: 1, Cinnabar pebbles have been recovered by
panning from the gravels of Deep Gulch, close to the New Almaden
mine, E. H. Bailey and Everhart (8) p. 27.

SisMyou County: 1, Perfect small crystals of cinnabar were found

in plaeer gravels, Bixby (1) p. 154. 2, Semi-transparent crystals were

found in the Minnehaha mine on the Klamath River 4 miles west of

Oak Bar, (sec. 22, T. 46 N.. R. 10 W., M. D.). G. C. Brown (2) p. 870,

Averill (3) p. 64. 3, Cinnabar occurs at the Cowgill mine (sec. 34, T.

48 N., R. n AV., M. D.), 12 miles from Gottville, as coarsely crystalline

aggregates with metacinnabar, Hnhson (1) p. 658, Aubury (2) p. 196,

W. "W. Bradley (5) p. 160. 4, Small amounts of cinnabar occur in seams

of hornblende schist at the Horse Creek mereurv mine, (see. 15, 16,

T. 46 N., R. 10 W., M.D.), J. C. O'Brien (4) p.'460.

Sonoma. County: 1, From the Culver-Baer mine in fine crystals with

native mercury and metacinnabar, Auburt^ (2) p. 102. 2, Crystals from
the Great Eastern mine were described by Sachs (1) p. 17, and men-
tioned by Aubury (2) p. 108. 3, Cinnabar from Skaggs Springs occurs

with curtisite, metacinnabar, and realgar, P. E. Wright and Allen (3)

p. 169. Report on geology of the Skaggs Springs occurrences of

cinnabar, was made by Everhart (4), p. 385; 4, An additional and
recent report on the Mavacmas district, was made bv E. H. Bailev (6)

pp. 199-230.

Stanislaus County: 1, Cinnabar occurs in Del Puerto area, at the

Adobe Vallev, Summit and Winegar properties, (T. 6 S., R. 5 E.,

M.D.) Hawkes et al. (2) p. 79.

Trinity County: 1, Very large crystals are said to occur at the Al-

toona mine. Bixbv (2) p. 168. The occurrence is in sec. 22, T. 38 N.,

R. 6 W., I\I.D., Swinney (3) p. 395.

Yolo County: 1, Crystals of cinnabar in "opalite" occur at Harrison
mines (see. 35, T. 12 N., R. 5 W., M. D.) in the Knoxville district,

Aubury (2) p. 117. 2, With petroleum and sulfur at the New England
mine, ibid.

CLAUDETITE
Arsenic oxide, AssOs

Monoclinic. Platy crystals. One perfect cleavase. Luster pearly to vit-

reous. Colorless to white. H. = 2*. G. = 3. 8.5-1.15.

Dense white fumes and garlic odor when heated on charcoal.

Imperial County: 1, Kelley (1) p. 137 has described the occurrence

of elaudetite crystals in a vein of kaolin, gypsum, halloysite, and
sulphur, at a sulphur prospect 6 miles north of the 4-S Ranch and 1^
miles west of the Colorado River. Crystals from this locality are de-

scribed by Palache (8) p. 194.

Trinity County: 1, Claudetite is reported as crusts of well-formed

monoclinic crystals in the pyrrhotite deposit at Island Mountain,
Landon (1) p. 279, but the occurence is probably arsenolite, Switzer

(p.c. '49).

CLEAVELANDITE
See feldspar, albite

CLINOCHLORE
See chlorite group
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CLINOFERROSILITE
See pyroxene

CLINOHUMITE
Basic fluosilicate of magnesium, !V1go(Si04)4(OH,F)2

Monoclinic. Crystals or crystalline grains common. Luster vitreous to

resinous. Color white, light yellow, honey yellow to chestnut brown.

H. = 6-6.5. G. = 3.1-3.2.

Fresno County: 1, Keported to occur in small yellowish-orange

striated crystals in contact limestone of the Twin Lakes district by
Chesterman (1) p. 254.

CUINOPTILOLITE
Hydrous calcium, sodium, potassium and aluminum silicate,

Ca^NasAbSiaaOso-SSHiO

The validity of cliuoptilolite as a species has been questioned by Hey
and Bannister (1) pp. 556-559, who suggest that it is a silica-rich

heulandite.

Kern County: 1, A mineral, probably cliuoptilolite, occurring as

platy colorless grains, was reported by Kerr and Cameron (4) p. 234,

from 5 miles east of the Tehachapi Pass at the property of the Filtrol

Company.
San Luis Obispo County: 1, Cliuoptilolite was reported as a con-

stituent of altered fragmental volcanic rocks of Miocene age in the
Highland monocline, by Bramlette and Posujak (1) p. 1G9.

CLINOZOISITE
Basic calcium aluminum silicate, Ca2Al3(Si04)3(0H)

Monoclinic. Crystals slender prisms, usually striated. One perfect
cleavage. Colorless, light yellow, green, pink. H. = 6. G. = 3.2.

Clinozoisite is a member of the epidote group, but nearly iron-free.

Inyo County: 1, Clinozoisite is a common alteration product of

igneous intrusives of the Darwin district, Kelley (4) p. 541.

Los Angeles County: 1, Clinozoisite occurs as a network of pure-
white crystals up to 1^ centimeters with interstitial chlorite and tour-
maline in the Pelona schists on the north side of Sierra Pelona Valley
(NEi sec. 12, T. 5 N., R. 14 W., S. B.), Neuerburg (p.c, '44). 2,

Quartz veins carrying clinozoisite crystals up to 3 or 4 inches and bun-
dles of crystals up to 1 inch in diameter were abundant on the eastern
edge of the old San Franeisquito Canyon Reservoir, Murdoch and
Webb (6) p. 354. 3, In Pelona schist, on Bouquet Canvon highway
near Bouquet Reservoir, SWtt-NEi see. 28, T. 6 N., R. 14 W., S.B.,
Durrell (p.c. '49). The mineral occurs in lenses of greenish-gray
radiating prisms as much as 4 inches in size, in albite amphibolite.
Mendocino County: 1, C'linozoisite (or epidote) in gray blades is

present with lawsonite and rutile on the new Covelo road, Vonsen
(p.c. '45).

Monterey County: 1, Boulders of crystalline masses of pinkish-gray
clinozoisite occur on the beach north of Willow Creek, Crippen
(p.c. '51).

Riverside County: 1, Pale brownish-green crystals up to 15 milli-

meters, in divergent groups, occur in pegmatite at Crestmore, Dalj^ (1)

p. 650, Woodford et al. (10) p. 370. 2, Reported from the new city

quarry, Richmond (1) p. 725.
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San Bernardino County: 1, In veins in abundant pebbles of probable

Polona schist, just east of the snniinit of Cajon Pass in canyons north

of the main higliway, jMurdoch and Webb (p.c, '43).

Sonoma County: 1, Specimens of clinozoisite associated with glauco-

phane S. M. B. (21318), came from 2i miles east of Valley Ford.

COBALT BLOOM
See erythrite

COBALTITE
Sulpharsenide of cobalt, (Co,Fe)AsS

Isometric. ComniDiil.v in culios and p.vritolu'ilrons ; also massive. Cleav-

age perfect cubic. Metallic luster. Color tin white. Streak grayish black.

H. = 5*. G. = 6-6.3.

On charcoal it gives sulphur odor and white coating of arsenic oxide

when roasted. The residue becomes magnetic. Borax head of the roasted

material is cobalt blue. Ammonia colors a nitric acid solution of cobaltite

pink.

Madera County: 1, Cobaltite is reported to have formed more than 1^

percent of one lot of ore from the 200-foot level of the Jessie Bell mine,

SEi sec. 13, T. 9 S., R. 18 E., M. D., Logan (24) p. 452.

Mariposa County: 1, Good cobaltite crystals were found in the Cop-

per Chieftain mine S. M. B. (15481).
Mono County: 1, It occurred with gold in the Tioga mine, Turner (3)

p. 469.

Nevada County: 1, Small seams of cobaltite with ehalcopyrite occur
in a schist on Rattlesnake Creek south of Signal Peak (T. 17 N.,

R. 13 E., M. D.), Lindgren (19) p. 7, E. M. Boyle (1) p. 37. 2, Cobaltite

was reported from the Otis ledge, Meadow Lake (T. 18 N., R. 13 E.,

M. D.), C. "W. Raymond (1) p. 48.

Placer County: 1, It was found with arsenoi)yrite in the Metallic
mine, near Cisco, S. M. B. (1901). 2, With ehalcopyrite about 4 miles
northeast of Alta, S. M. B. (13493).

COCCINITE
Iodide of mercury, HgU

Isometric. Color scarlet.

Kern County: 1, Reported from San Emigdio Canyon (probably in

the antimony mines?). Hanks (12) p. 147, (15) p. 104.
Snytta Barbara County: 1, Reported by G. E. Moore, in Cronise (1)

p. 593.

*COLEMANITE (1883)

Hydrous calcium borate, CasBoOnSHiO
Monoclinic. Crystals usually short prismatic. Massive, granular and

compact. One perfect cleavage. Vitreous to adamantine luster. Colorless,

white, yellowish white, gray. H. = iAi. G. = 2.42.

Decrepitates violently when touched with hot flame, but finally fuses
to a clear glass. Powder on platinum wire, moistened with suljiburic acid,

will give a momentary green flame of boron nii.xed with reddish flame of
calcium. Yields water in a closed tube. Soluble in hot hydrochloric acid

with separation of boric acid on cooling.

Colemanite was first discovered in Death Valley in October 1882 by
R. Neusehwander, Hanks (11) p. 86 (with analysis by Price) and later

(April 1883) in the Calico district, A. W. Jackson (3) p. 358. Subse-
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quently the deposits were described by many writers. A discussion of
the origin of colemanite is found in H. S. Gale (3) p. 3.

Analysis

B2O3 CaO H2O
48.12 28.43 22.20

Inyo Co^mty: 1, Colemanite was discovered in the Death Valley
region, where immense deposits of it occur along Furnace Creek in the
Amargosa Range, A. W. Jackson (3) p. 358, G. E. Bailey (2) p. 46,

M. R. Campbell (1) p. 16, Engineering and Mining Journal (10) p.

781, Foshag (10) p. 8. 2, Occurs near Ryan, G. E. Bailey (2) p. 48,

H. S. Gale (2) pp. 861-865; Cloudman et al. (1) p. 863, Foshag (10)
p. 9. Analyses of material from both occurrences are presented by
Whitfield (1) pp. 281-287. 3, Some colemanite crystals from the Biddy
McCarthy mine were shown by A. F. Rogers (20) p. 135 to be pseudo-
morphs after inyoite. The crj-stals were formed by dehydration of

inyoite. 4, Important deposits of colemanite with ulexite occur in clay-

shale near Shoshone (T. 22 N., R. 7 E., S. B.) Noble (3) p. 63.

5, Colemanite has been reported from Bennetts Wells on the floor of

Death Valley, as surface incrustations, G. E. Bailey (2) p. 45, but the

samples were probably inaccurately identified.

Kern County: 1, Colemanite occurs with keruite and borax in the

Kramer district, (sec. 22, T. 11 N., R. 8 W., S. B.) Yale and Gale (4)

p. 287, Noble (2) p. 47, Schaller (41) p. 24, (45) p. 138.

Los Angeles County: 1, An important and extensive deposit of cole-

manite which Eakle (10) p. 179 (with analj'sis) described as a variety,

and called "neoeolemanite, " occurs at the Sterling borax mine near

Lang. Hutchinson (1) p. 16 shows it to be identical with colemanite.

It occui's as thin and thick seams, and has considerable howlite associ-

ated with it (see also F. J. 11. Merrill (2) p. 480, and Armstrong and
Van Amringe ( 1 ) )

.

Riverside County: 1, Colemanite reportedlj' occurs in the foothills of

the San Bernardino Range northeast of Salton Sea (N. R.).

San Bernardino County: 1, The extensive deposit of colemanite at

Borate, in the Calico district near Yermo was discovered in the spring

of 1883 and became the principal source of borax before the Death
Valley colemanite deposits were worked. Beautiful crystals of coleman-

ite in large geodal masses occur with celestite crystals. The colemanite

is described by A. W. Jackson (1) p. 447, (2) p. 3, (3) p. 358, G. E.

Bailey (2) p. 56, Eakle (2) p. 31, Foshag (9) p. 208. Analyses by
Hiortdahl (1) p. 25, Bodewig and Rath (1) p. 290. 2, Reported from 4
miles west of Lone Willow Springs in the south flank of Browns Moun-
tain, G. E. Bailey (2) p. 12. 3, From Lone Star Range (T. 18 N.,

R. 2 E., S. B.), in beds 2 to 3 feet thick, G. E. Bailey (2) p. 62, Cloud-

man et al. (1) p. 855. 4, Cavities lined with slender colemanite crystals

on calcite crystal crusts are found in old borax mines on the north side

of Lead Mountain, northeast of Barstow, Durrell (p.c. '46). 5, Reported
from Searles Lake, De Groot (2) p. 537 [probably an error]. 6, Col-

lected as float in the lower canyon of the Amargosa River, G. E. Bailey

(2) p. 62, and Cloudman et al. (1) p. 855. 7, Reported from Owl Holes
(T. 18 N., R. 3 E., S. B.) in niter beds with priceite ( ?), G. E. Bailey

(2) p. 62, Cloudman et al. (1) p. 855. 8, Also from Pilot beds at south
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end of Slate Rangre southeast of Searles Lake under niter beds, G. E.

Bailey (2) p. 63, Cloudman et al. (1) p. 856. 9, From southeast of Cave
Springs on the south flank of the Avawatz IMountains on the road from
Daggett, G. E. Bailey (2) p. 60, Cloudman et al. (1) p. 854. (Bailey

notes this occurreuce as "borate of lime," with sodium carbonates and
sulphates, and it is probably ulexite.)

Ventura County: 1, Deposits of colemanite, similar to those at Lang,
in Los Angeles County, occur on Frazier Mountain, G. E. Bailey (2)

p. 70, H. S. Gale (3) p. 5, (11) p. 440.

Additional references to literature on colemanite: Arzruni (1) p. 272,

J. T. Evans (1) p. 57, (2) p. 37, Miilheims (1) p. 202, Baumliauer (1)

p. 107, M. R. Campbell (1) p. 517, (2) p. 401, Foshag (7) p. 199.

An excellent general summary of the origin of borate deposits is

found in Foshag (13) p. 419. A collecting expedition of interest to

amateurs is described by Foshag (15) p. 39.

COLLOPHANE
See apatite

COLORADOITE
Mercuric telluride, HgTe

Isometric. Massive, granular. Octahedral cleavage. Metallic luster.

Color iron black. H. = 2J. G. = 8.07.

Gives white coating of telluric oxide and globules of mercury when
roasted on charcoal. Gives the characteristic reaction for tellurium like

tctradymite.

Calaveras County: 1, Reported from the Stanislaus mine on Carson
Hill, A. Knopf (11) p. 39.

Tuolumne County: 1, Hillebrand (3) p. 62, found one specimen which
he identified as coloradoite, associated with the other tellurides of the

Norwegian mine near Tuttletown; see also W. W. Bradley (5) p. 203.

COLUMBiTE—Tantalite
Niobate and tantalate of iron and manganese, (Fe.Mn) (Nb,Ta)20ii

Orthorhombic. Prismatic crystals, massive. Cleavage, one good. Brittle.

Submetallic luster. Color iron black, brownish black. Streak dark red to

black. H. = 6. G. = 5..3-7.3.

Fused with potassium bisulpbate, then dissolved iu hydrochloric acid,

the solution boiled down with tin assumes a deep-blue color. Gives the

green color of mangane-^ie when fused with sodium carbonate. Insoluble.
Columlite is the niobium-rich member and tantalite the tantalum-rich

member of a series in which these two elements are completely inter-

changeable.

Calaveras County : 1, Tantalite has been reported near Milton, Irelan

(4) p. 47.

Los Angeles County: 1, Small crystals of columbite have been found
in a small pegmatite at the head of Rattlesnake Canyon SW^ sec. 36, T.

4 N., R. 14 W., S.B., Gregory (p.c. '51).

Madera County: 1, Massive and crystalline black columbite (tan-

talum-rich?) has been found at the Reynolds mine. Kings Creek district,

Irelan (4) p. 46, S.M.B. (13546).
Riverside County: 1, Columbite (30 percent tantalum-rich) rich in

manganese and poor in iron, is found at the Fano mine, in fan-shaped

masses of radiating crystals up to 3 inches, in an albite-quartz mixture
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in pegmatite, Fisher (1) p. 75. 2, Minute platy crystals of probable
columbite occur in cleavelandite (sec. 16, T. 7 S., R. 2 E., S. B.) about
400 yards west-southwest of the northeast corner, Fisher (1) p. 67. 3,

From the Anita mine 10 miles southeast of Hemet (west-southwest of

center sec. 22, T. 6 S., R. 12 E., S. B.) as minute wafers with garnet,

lepidolite, and albite, ibid. p. 85.

San Diego County: 1, A crystal of columbite from the Little Three
mine, near Ramona was described by Eakle (7) p. 87, Schrader et al.

(1) p. 53. 2, Small imperfect crystals were found at the Victor mine,

Rincon, A. F. Rogers (4) p. 217. 3, Occurs in the Clark vein at Rincon
up to 2 inches, in well-formed crystals, Murdoch (p.c, '45), Hanley (1)

p. 17. 4, It is also reported from the Mack mine, Rincon (sec. 25, T. 10

S., R. 1 W., S. B.) Kunz (24) p. 50. 5, From Pala, Kunz (23) p. 942.

6, From the Mountain Lily mine on Aguanga Mountain in pegmatite,

Kunz (24) p. 62. 7, It oceui-s in good crystals associated with cassiterite,

tourmaline, albite, and orthoclase in the Chihuahua Valley, 10 miles

east of Oakgrove (SWi sec. 12, T. 9 S., R. 3 E., S. B.), Schaller (36)

p. 353. 8, Columbite, rich in tantalum and manganese, from the Catha-

rina mine, near Pala was analyzed by Schaller, Clarke (10) p. 345.

COOKEITE
Hydrous lithium and aluminum silicate, (Li,AI)4(Si,AI)40io(OH)4-2H20

Monoclinic. lu p.seudo-hexagonal plates; rounded aggregates. Micaceous
cleavage. Color white, yellowish, pale pink, deep pink. H. = 2i. G. = 2.67.

Fuses and exfoliates before the blowpipe.

San Bernardino County: 1, Cookeite has been reported from Oro
Grande, S.M.B. (12826).
San Diego County: 1, Cookeite from Pala has been reported by Kunz

(23) p. 942, and analyzed by Schaller, Clarke (9) p. 288. 2, Colorless

and deep-pink cookeite is found in pockets at the Victor mine, Rincon,

coating quartz, lepidolite, orthoclase, albite, and kunzite, and as pseudo-

morphs after kunzite, A. F. Rogers (4), p. 216.

COPIAPITE
A basic ferric sulphate, perhaps Fe4(0H)2(S04)3l8H20

Orthorliombie. Crystalline scales, or granular massive ; incrustations.

Cleavage basal perfect. Pearlv luster. Color sulphur yellow. H. = 2i.

G. = 2.10.

Similar to coquimbite in its reactions.

Alameda County: 1, Copiapite was found as yellow needles at the

Alma mine, Leona Heights, Larsen (11) p. 61; analysis by Schaller (1)

p. 214.

Contra Costa County: 1, Reported from Mount Diablo mine (SE^ sec.

29, T. 1 N., R. 1 E., M. D.), C. P. Ross (2) p. 42.

Lake County: 1, It occurred at Sulphur Bank, Becker (4) p. 389;

analysis by Melville and Lindgreu (1) p. 25; Everhart (1) p. 139.

Napa County: 1, Knoxvillite, described as a new mineral from
the old Redington mine, has been identified as maguesio-copiapite,

which see.

Riverside County: 1, Specimens of copiapite as yellowish-brown crys-

talline masses, with amarantite have been described from the Santa
Maria Mountains by Schairer and Lawson (1) p. 242, with analysis.

Probably identical with a locality mentioned as "near Blythe" by
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Larsen (11) p. 61. Magnesian copiapite has been analyzed from the

Santa Maria Mountains near Blythe, Bandy (2) p. 737. It is reported

as associated with amarantite, Dana (VII 2), p. 626.

Sa7i Bernardino County: 1, Copiapite occurs as pale-yellow scaly

masses with krausite, eoquimbite, and alunite in the Calico Hills near
Borate, about 6 miles northeast of Yermo, Foshag (19) p. 352.

Trinity Comity: 1, Copiapite occurs with pyrrhotite as i^ale-brown

scaly masses at the Island Mountain copper mine, Yonsen (p.c, '45),

analj'sis by Foshag (p.c, '29).

COPPER
Native copper, Cu

Isometric. Good crystals rare. Generally in wires, thin sheets and
arborescent crystal clusters. No cleavage. MalleaWe and ductile. Luster
metallic. Color copper-red. Streak metallic, shining. H. = 24-3. G. =
8.8-8.9.

B.B. fuses readily. Soluble in nitric acid. The solution turns deep
azure blue with excess of ammonia.

Metallic copper has been found in most of the copper mines of the

state, but no commercial deposits of native copper are known. It is fre-

quently mixed with cuprite and malachite in the oxidized zone of cop-

per deposits, or found as coatings along the walls of copper veins, or

near intrusive dikes, which have brought about a natural reduction of

the ores. Most occurrences of chalcopyrite have yielded some native

copper.

Alameda County: 1, Fine arborescent groups of native copper crys-

tals were found in the Alma pyrite mine at Leona Heights, East Oak-
land. The minerals of this mine have been described by Schaller (1)

p. 195.

Amador County: 1. Arborescent masses of copper occurred in the

old Xewton mine, Woodhouse (p.c, '45).

Calaveras County: Some of the mines along the copper-sulphide
belt, especially 1, at Copperopolis, Irelan (3) p. 151, J. D. Whitney (7)

p. 255, and 2, at Campo Seco, Hanks (12) p. 152, S.M.B. (6049) have
produced native copper. Other localities are mentioned: Anbury (1)

p. 190; Hanks (12) p. 152, S.M.B. (1751).
Colusa County: 1, It is found in serpentine with cuprite and tenorite

at the Gray Eagle mine (sec. 20, T. 16 N., E. 6 W., M. D.), Aubury
(4) p. 159. 2, Also at the Candace, S.M.B. (2439), and Lion mine (sec.

17, T. 17 N., R. 6 W., M. D.), with cuprite. First discovered here in

1863, J. H. Rogers (1) p. 320, W. W. Bradley (1) p. 178.

Del Norte County: 1, Some large pieces of native copper have come
from the Diamond Creek district, Aubury (1) p. 115. 2, From the Key-
stone mine in the Rockland district in masses up to 300 pounds, J. D.
"Whitney (7) p. 362, Aitbury (1) p. 115. 3, From near Crescent City, in

serpentine (?), Richthofen (3) p. 44.

El Dorado County: Native copper occurs in numerous places in this

county, wherever significant copper deposits are known. Some localities

are mentioned bj- Hanks (12) p. 152; Tucker (3) pp. 276-278; Aubury
(1) p. 177.

Glenn County: Large float pieces of native copper have been found
1, a few miles north of Chrome Mountain (N.R.), and 2, on Elk Creek
(N.R.). 3, Near Peck'^•ille (sec. 18, T. 18 N., R. 6 W., M. D.), Aubury
(1) p. 132.
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Htimholdt County: 1, It occurs on Red Cap and Boise creeks as float,

Crawford (1) p. 6G, Anbury (1) p. 127, W. P. Blake (14) p. 124. 2,

Reported from Horse Mountain in masses iip to 400 pounds as float (T.

6 N., R. 4 E., H.), Aubury (4) p. 153, Laizure (3) p. 305.

Imperial County: 1, Reported from the Cargo Muchacho district,

Henshaw (1) p. 185.

Inyo County: 1, The copper deposits in the Ubehebe Mountains con-

tain native copper, Aubury (1) p. 245. 2, Copper comes from Chloride

Cliff, Death Valley, Ball (1) p. 73, (2) p. 174.

Lake County: 1, It was reported from the head of Little Indian Val-

ley, as large pieces in rich oxide ores, Aubury (1) p. 138.

Lassen County: 1, Native copper occurred in epidote rock at the Lum-
mis mine, Woodhouse (p.c, '45). 2, In the Meadow Mountains district

(sec. 28, T. 28 N., R. 10 E., M. D.), 9 miles southeast of Westwood,
Laizure (1) p. 508.

Los Angeles County: 1, It was found in quartz at the Free Cuba
mine, near Acton, F. J. H. Merrill (2) p. 471.

Madera County: 1, Reported from north of the June Belle mine near
Daulton (T. 9 S., R. 18 E., M. D.) in quartz veins, Forstner (4) p. 747.

Mariposa County: 1, Massive copper occurred with malachite in the

Copper Queen mine (sec. 19, T. 5 S., R. 19 E., M. D.) Aubury (1) p.

216. 2, Reported from north fork of Chowchilla Creek (see. 34, T. 6 S.,

R. 19 E., M. D.), Auburv (1) p. 216. 3, From Satellite mine, with

melaconite, S. M. B. (12010).

Mendocino County: 1, Sheets and grains of metallic copper occur at

Red Mountain, 15 miles southeast of Ukiah (sec. 23, T. 15 N., R. 11 W.,
M. D.), Aubury (4) p. 161. 2, In the serpentines in Lost Valley. Craw-
ford (1) p. 67.

Merced County: 1, Copper occurs with quartz and chalcopyrite in the

Victor Bonanza mines, 16 miles from Dos Palos (T. 13 S., R.- 9 E.,

M. D.), Lowell (1) p. 605.

Modoc County: 1, It was observed with malachite and limonite at

the Seitz mine 7 miles south of Fort Bidwell, Tucker (3) p. 241.

Mono Coimty : 1, It was found sparingly in the Detroit mine, Jordan
district, 6 miles northeast of Lundy, S. M. B. (7378).

Napa County: 1, Pound near St. Helena with cuprite. Hanks (12) p.

158. 2, 6 miles west of Montieello, W. W. Bradley (28) p. 207, S. M. B.

(20908).

Nevada County: 1, It occurs with gold in quartz at Meadow Lake,

John A. Veatch (2) p. 210. 2, With chalcocite and graphite at Buckeye
Hill, Sweetlauds, Mining and Scientific Press (2) p. 5, (3) p. 5.

3, From South Yuba mine, Engineering and Mining Journal (14)

p. 230.

Placer County: 1, It occurred at the Algol mine near Spenceville

(see. 9, T. 13 N., R. 7 E., M. D.) Aubury (1) p. 173. 2, At VaUey View
mine 6 miles from Lincoln (sec. 24, T. 13 N., R. 6 E., M. D.), Silliman

(7) p. 351, C. A. Waring (4) p. 329. 3, Lindgreu (7) p. 272 reported

native copper as one of the minerals of the Ophir district, from the

Gold Blossom shaft.

Plumas County: 1, It occurs with rhodonite at Mumfords Hill,

Hanks (12) p. 152. 2, Large lumps of copper occurred with cuprite,

malachite, and native silver in the old Pocohontas mine, Indian Valley,
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20 miles from Susanville, Crawford (1) p. 69. 3, Blackened grains and
scales of copper were found in placers from North Fork of the Feather

River, Edman (1) p. 372.

Riverside Connty: 1, It occurs in the McCoy Mountain district, 20

miles southwest of Bb^he, F. J. II. Merrill (2) p. 525.

San Luis Ohispo County. 1, Reported from the Tip Top mine 3 miles

southwest of Santa Margarita, Anbury (1) p. 147. 2, From Refugio
claim on Chorro Creek, 7 miles north of San Luis Obispo, ibid. p. 148.

3, Copper occurs as fine wires in serpentine southwest of Santa Mar-
garita near summit of Santa Lucia Range, Logan (3) p. 686, Laizure

(3) p. 512. 4, With barite in the manganese property of the Noble
Electric Company, Taliaferro and Hudson (3) p. 269.

Santa Barbara County: 1, Hanks (12) p. 152 quotes Blake as record-

ing copper in serpentine from the county.
Shasta County: Aborescent growths and compact masses of copper

have been found in many of the copper mines of the county. Specimens
have come from the Bully Hill and Copper City mines, Shasta King
mine. Mountain Copper and Mammoth mines, Balaklala, Greenhorn,
Kosk Creek, and other mines. Some localities are described in : Anbury
(1) p. 65, Turner (26) p. 276. Hamilton and Root (5) pp. 91-93,

Tucker (9) p. 433, L. L. Root (4) p. 149.

Sierra County: 1, Reported from Bassetts' Pride mine (sec. 11, T. 20
N., R. 12 E., M. D.) 5 miles northeast of Sierra City, E. M. Boyle (3)

p. 30.

Siskiyou County: 1, Copper is found in slate from Humbucr Creek
north of Yreka, s! M. B. (10600).
Tehama County: 1, Small amounts of native copper occurred at

Basler (sec. 4, T.25 N., R. 7 W., M.D.), J. C. O'Brien (3) p. 189.

Trinity County: Occurs 1, with hausmannite, barite, and copper

carbonates in the Blue Jav mine (NW^, sec. 17, T. 26 N., R. 12 W.,
M. D.) J. C. O'Brien (Dp. 84, Taliaferro and Hudson (3) p. 269;

2, in crvstals and masses from North Fork Trinity River (sees. 27, 28,

34, T. 34 N., R. 11 W., M. D.), J. B. Trask, (1) p. 24.

Tulare County: 1, Masses of copper have been found on the Middle
Fork of Tule River, about 30 miles east of Porterville (see. 30, T. 19 S.,

R. 31 E., M. D.) Aubury (1) p. 234.

COPPERAS
See melanterite

COPPER GLANCE
See chalcocite

COPPER PYRITES
See chalcopyrite

COQUIMBITE
Hydrous Iron sulphate, Fe2(S04)3-9H20

Hexagonal-rhombohedral. Generally sranular, massive. Vitreous luster.

Color white, yellowish, brownish, greenish, violet. H = 2-21. G = 2.09.

Fusible. Becomes magnetic on heating. Gives water in closed tube.

Soluble in water and has an astringent taste.

Calaveras County: 1, Coquimbite was found at Quail Hill, Silliman

(7) p. 35L
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El Dorado County: 1, It occurred in siliceous shales near George-
town, S. M. B. (11249).

Inyo County: 1, Yellow crystals of coquimbite have been found near
Lone Pine, S. M. B. (7667).

Napa County: 1, Large masses of yellowish-green, granular coquim-
bite found at the old Redington cinnabar mine were described by
Eakle [analysis by Schaller] (1) p. 322.

Placer County: 1, Reported from Valley View mine (Whiskey Hill)

6 miles north of Lincoln, with chalcanthite, Silliman (7) p. 351, J. R.

Browne (4) p. Ill, Logan (17) p. 40. (Wrongly listed vinder Tuolumne
County in older editions of this bulletin.)

San Bernardino County: 1, Coquimbite occurs with krausite and
alunite near Borate in the Calico Hills about 6 miles northeast of

Yermo, Foshag (19) p. 352.

CORDIERITE— lolite

Magnesium, iron aluminum silicate, (Fe,IVIg,Mn)2(AI,Fe)4Sl50i8H:0

Orthorhombic. Prismatic. Embedded grains, massive. Cleavage, one

direction, distinct. Brittle. Vitreous luster. Color blue to whitish gray.

H. = 7-7i. G. = 2.60-2.6G.

Fuses with difficulty. Partially decomposed by acid.

Cordierite occurs chiefly as a microscopic constituent of highly alu-

minous metamorphie rocks.

Lake County: 1, Purple cordierite occurs in a "gem stone" prospect

in the SEJ SEJ sec. 20, T. 12 N., R. 7 W. The material was originally

described as amethystine quartz, Brice (1), p. 62.

Los Angeles County: 1, Cordierite is a common constituent of the

"spotted slates" of the Santa Monica Mountains, in megascopic sub-

hedral crystals. Hoots (1) p. 88.

Mariposa County: 1, It is reported from the Green Mountain district

with anthophyllite, W. W. Bradley (29) p. 311.

Riverside County: 1, Found in small grains in pegmatite with anda-
lusite near Winchester, Murdoch (3), p. 69, Heinrich (1), p. 178.

Tulare County: 1, Cordierite occurs with audalusite, biotite, quartz
and orthoclase in a metamorphie rock on the north side of the South
Fork of Kaweah River about two-thirds of a mile southeasst of Three
Rivers, between sees. 25 and 36, T. 17 S., R. 28 E., M. D., Durrell
(p-c, '45).

CORONADITE
Oxide of lead and manganese, MnPblVln60i4

Tetragonal or pseudo-tetragonal. Massive : in botryoidal crusts, fibrous.

Luster, dull to submetallic. Color, dark gray to black. Streak brownish
black. H. = 4J-5. G. = 5.44.

Inyo County: 1, Reported by Charles Milton (p.c, '45) in massive
form from an unknown locality. 2, From the Modoc mining district,

Fleischer and Richmond (1) p. 283.

CORUNDOPHYLLITE
See chlorite
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CORUNDUM
Aluminum ox!de, AI2O3

Hexagonal-rhombohedral. Prismatic crystals and massive. Brittle

;

when compact very tousli. Adamantine to vitreous luster. Color generally
bluish gray : also blue, red, yellow, brown, gray. Streak uncolored. H. = 9.

G. = 3.9.")-t.l0.

Infusible and insoluble. Fragments moistened with cobalt nitrate and
intensely heated assume a sky-blue color.

Corundum-bearin": rocks are rare in the state and no workable de-

posits of this useful mineral are known. The gem varieties, ruby and
sapphire, have not been found in good clear crystals.

Butte County: 1, A few sapphires are said to have been found with
diamonds in stream gravels in this county (N. E.).

Los Angeles County: 1, The first mention of corundum in the state

was of some sapphire-blue pebbles found in Sau Francisquito Pass,

^Y. P. Blake (9) p. 10, Hanks (12) p. 157, Kunz (24) p. 45. 2, From
Santa Catalina Island in gneiss with kyanite, E. H. Bailey (1) p. 1955.

Mono County: 1, Coarse nodular masses of corundum occur with the

andalusite at the mine of Champion Sillimanite, Incorporated, on the

western slope of the "White Mountains, 7 miles east of Mocalno, Peck

(1) p. 151, Kerr (3) p. 633.

Plumas County: 1, Large violet-blue crystals occur in the plumasite
of Spanish Peak, Lawson (5) p. 219, Kunz (14) p. 436, (24) p. 45.

Riverside County: 1, Large crystals of coriindum have been found
near the summit of the San Jacinto Mountains (sec. 5, T. 4 S., R. 1 E.,

S. B.) Murdoch and Webb (14) p. 328. 2, Blue crystals up to half an
inch in length were collected from a pegmatite near Winchester (see.

12, T. 5 S., R. 2 W., S. B.) with andalusite, Webb (11) p. 581.

San Bernardino County: 1, Corundum was found in the Kingston
Range, Kunz (24) p. 45. 2, Pale-rose to deep-lilac crystals of corundum
occur in metamorphosed limestone in Cascade Canyon, a branch of San
Antonio Canyon, in the San Gabriel Mountains, Louderback and Bias-

dale (6) p. 793, Merriam and Laudcrmilk (1) p. 716. 3, Found at head
of Cascade Canyon as \- to ^-inch blue crystals disseminated in rock
near lapis lazuli occurrence, Schmeltz (1) p. 69.

San Diego County: 1, It is a microscopic constituent of the dumor-
tierite schist of Dehesa, Schaller (7) p. 97. 2, Pink and graj' crystals

of corundum occur in a vein with garnet in mica schist on the northern
slope of the San Miguel jMountains, 26 miles east of San Diego, Kunz
(24) p. 45. 3, Blue corundum is reported from Tule Mountain, north of
Jacumba (N. R.).

Sierra County: 1, Emerv is reported sparselv in aggregates in sec. 1,

T. 19 N., R. 8 E., M. D., Crawford (1) p. 406."

COVELLITE
Cupric sulphide, CuS

Hexagonal. Commonly massive. Cleavage one direction. Submetallic to

resinous luster. Color indigo blue. Streak grayish black. H. = lJ-2.

G. = 4.6.

Gives a stronger odor of sulphur than is obtained from chalcocite,

otherwise the reactions are the same. Distinguished by color.

Covellite is much rarer than chalcocite. It is usually associated with
bornite, chalcocite, or chalcopyrite.
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Calaveras County: 1, Covellite has been found at the Satellite mine
near Campo Seco, S. M. B. (14351). 2, A. F. Ro-ers (6) p. 300

mentions specimens of covellite from the Poole mine at Nassna and from
a prospect between Nassua and Copperopolis in which covellite formed
by replacement of sphalerite.

Imperial County: 1, Pound in the Cargo Muehacho district, Henshaw
(l)p. 185.

Inyo County: 1, Covellite occurs as veinlets in sphalerite and blebs in

galena in the mines of the Panamint district, Murphy (2) p. 323.

Mo7io County: 1, Small amounts of covellite have been found in Blind
Spring Hill, A. L. Ransome (2) p. 172.

Nevada County: 1, Occurs with gold and ehalcopyrite, from Spenee-
ville, S. M. B. (13866).
Plumas County: 1, It occurs in blue needles as a marginal replace-

ment of bornite and ehalcopyrite at Engels, Turner and Rogers (32)

p. 379.

Shasta County: 1, Covellite occurs in the Balaklala mine, G. C.

Brown (2) p. 762, Tucker (9) p. 427. 2, At the Bully Hill mine as an
alteration of ehalcopyrite, A. F. Rogers (6) p. 302. 3, Covellite is found
as a coating on pyrite at the Mountain Monarch prospect 2 miles south
of Whiskeytowu, Ferguson (1) p. 44.

Sierra County: 1, It was found at the Black Jack mine, Kanaka
Creek (N.R.).

Siskiyou County: 1, Small amounts of covellite occur with some
bornite and chalcopvrite at the Preston Peak mine (sec. 22, T. 17 N.,

R. 5 E., H.) J. C. O'Brien (4) p. 428.

Tuolumne County: 1, Near Groveland, W. W. Bradley (26) p. 608.

CREDNERITE
Oxide of copper and manganese, CulVln204

Monoclinic? Foliated masses. Cleavage perfect one direction. Metallic

luster. Color iron black to steel grav. Streak brownish black. H. = 4i.

G. = 4.95-5.1.

Gives the manganese reactions like hausmannite, and in addition, a

blue copper chloride flame when dipped in hydrochloric acid and heated in

bunsen flame.

Napa County: 1, Massive erednerite occurs near Calistoga, S.M.B.

(15349).

CREEDITE
Hydrous basic calcium aluminum sulfate with fluorine,

Ca3AloF4(0H,F)6S04-2H20

Monoclinic. In grains, prismatic crystals and radiating masses. Usually
colorless, rarely purple. H. = 4. G. = 2.7. One perfect cleavage.

Inyo County: 1, Well-crystallized creedite has come from the Ana-
conda mine at Darwin, (Noren p.c, '54).

t CRESTMOREITE, 1917

See riversideite and tobermorite

CRISTOBALITE
Silicon dioxide, SiOz

Isometric. Small octahedrons. Dull luster. Color white. H. = 6-7.

G. = 2.27.

Infusible and insoluble like quartz.
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Imperial Counfy: 1, Cristobalite occurs with tridymite and feldspar

in an obsidian metamorphosed bj' hot gases on Cormorant Island, Salton
Sea, A. F. Rogers (30) p. 219, (42) p. 328.

Inyo County: 1, Cristobalite is associated with orthoclase, tridymite,

opal, i'ayalite, and nia'j-nctite in the lininj^s of small spherical cavities in

obsidian near Little Lake, about 8 miles west of Coso Hot Springs, A. F.

Rogers (23) p. 213, W. W. Bradley (28) p. 494, S. M. B. (20946).
Modoc County: 1, Occurs on summit of Mount Hoffman in botryoidal

masses lining cavities in dacite. Powers (1) p. 272.

Mono County: 1, Occurs in spherulites with feldspar from Casa del

Diablo, A. F. Rogers (30) p. 82.

Nevada County: 1, A specimen from Donner Lake is found in the

Stanford LTniversity collection.

Plumas County: 1, Occurs with anauxite in cavities in pyroxene
andesite, sometimes as paramorphs after tridymite at Drakesbad, A. F.

Rogers (38) p. 160. 2, In scattered minute crystals on fracture surfaces

of basalt near Two Rivers, Murdoch (15) p. 500.

Riverside County: 1, Cristobalite has been identified accompanying
lechatelierite, in fulgarites near Indio, A. F. Rogers (50) p. 120.

Shasta County: 1, From Black Butte, near Mount Shasta, specimen
in Stanford University collection.

Siskiyou County: 1, Cristobalite occurs with fayalite in lithophysae

in spherulitic obsidian, near Canyon Butte (sec. 13, T. 44 N., R. 43 E.,

M. D.), C. A. Anderson (p.c, '45). 2, Reported from Shasta Springs, in

Stanford University collection.

Tehama County: 1, Cristobalite is a constituent of volcanic rock near
Tuscan Springs, A. F. Rogers (18) p. 222.

Tuolumne County: 1, Distinct octahedral crystals of cristobalite occur

in augite andesite, near Jamestown, A. F. Rogers (18) p. 224, (30)

p. 85, (38) p. 160.

CROCIDOLITE
See amphibole, soda amphlbole

CROCOITE
Lead chromate, PbCr04

Monoclinic. Long prismatic crystals; gianular. Cleavage prismatic,

rather distinct. Sectile. Adamantine to vitreous luster. Color bright red.

Streak orange yellow. H. = 2}-3. G. = 5.9-6.1.

Fusible. In the closed tube decrepitates and blackens, but recovers its

original color on cooling. With salt of phosphorus gives an emerald-green

bead.

Inyo County: 1, Crocoite was reported in the Darwin mines with

wulfenite (N. R.).

Riverside County: 1, It is reported as occurring with wulfenite in El
Dorado mine, near Indio (N. R.).

CROSSITE
See amphibole, soda amphibole

CUBANITE
Copper-iron sulphide, CuFe2S3

Orthorhombic. Generally massive. Metallic luster. Color bronze yellow.

Streak black. H. = 3J. G. = 4.7.

Gives reactions similar to ohalcopyrite.

8—33804
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Madera Counixf: 1, Occurs in the Danlton mine, 1 mile southeast of

Daulton station, W. W. Bradlej' (32) p. 106.

Plumas County: 1, Cubanite occurs with chalcopyrite and pyrrhotite

in the "Walker mine, 9 miles northeast of Spring Garden, A. Knopf (14)

p. 244.

San Luis Obispo County: 1, A large mass of cubanite (1,000 pounds)
is said to have been found on Santa Rosa Creek, near San Simeon.

Hanks (12) p. 158, considers this doubtful.

CULSAGEEITE
See vermiculite

CUMMINGTONITE
See amphibole

CUPRITE—Red Copper Ore

Cuprous oxide, CuzO
Isometric. Small cubes and octahedrons. Generally massive. Brittle.

Adamantine to submetallic luster. Color red. StreaU brownish red.

H. = 3i. G. = 5.85-6.15.

Mixed with sodium carbonate, it is easily reduced on charcoal to metal-

lic copper. Soluble in concentrated hydrochloric acid, and when cooled

and diluted with cold water, yields a heavy white precipitate of cuprous
chloride.

Chalcotrichite is a delicate hair-like variety of cuprite.

Cuprite is an important ore of copper. It occurs in most of the copper
localities as a secondary mineral in the oxidized portions of the deposits.

Massive specimens have come from various counties, but no large bodies

of cuprite are known in California. Oulj' occurrences of mineralogical

interest will be given specific references.

Calaveras County: 1, Masses of cuprite as very rich ore with chal-

copvrite are occasionallv found at Copperopolis, J. D. "Whitney (7)

p. 255, Reid (3) p. 398.*

Colusa County: 1, Chalcotrichite was found with massive cuprite in

the Lion mine (sec. 17, T. 17 N., R. 6 W., M. D.), S.M.B. (13484),

J. R. Browne (4) p. 210, W. W. Bradley (1) p. 178.

Del Norte County: 1, Deposits in veins up to 4 feet wide are found
in the Rockland district, McGregor (1) p. 167.

Riverside Couniy: 1, Abundant masses occur in the Red Cloud mine.

Pacific mining district, Chuekawalla Mountains, Orcutt (2) p. 901.

References to other localities by county are: Calaveras, Silliman (7)

p. 349; Colusa, Hanks (12) p. 158, (15) p. 104; Bel Norte, Hanks (12)

p. 158; (15) p. 105, Aubury (1) p. 115; El Dorado, Anbury (1) p. 181,

(4) p. 212, Tucker and Waring (2) p. 276; Fresno, Irelan (3) p. 209;
Humboldt, W. P. Blake (14) p. 124, Laizure (3) p. 306; ZmprmZ, Hen-
shaw (1) p. 185; Inyo, Aubury (1) p. 245, (4) p. 301, Zalinski (1) p.

81, C. A. Waring and Huguenin (2) pp. 69, 70; Kern, Hanks (12)

p. 158, Storms (13) p. 635; Mariposa, W. P. Blake (9) p. 20, Hanks
(12) p. 158, Liebenam (1) p. 543, Aubury (1) pp. 204, 213; Mendocino,
Aubury (1) p. 137; Modoc, Tucker (3) p. 241; Mono, Hanks (12) pp.
158, 159, 259, (15) p. 105, Whiting (1) p. 364, Aubury (1) p. 243;
Napa, Hanks (12) p. 158, (15) p. 105; Nevada, Hanks (12) p. 158,
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Anbury (1) p. 27; Placer, Silliman (7) p. 351, Hanks (12) p. 158, (15)

p. 105, Anbury (1) p. 173, (4) pp. 207, 210, C. A. Waring' (4) p. 329;

Plumas, Hanks (12) p. 15S, Crawford (1) p. 69; Riverside, F. J. H.
Merrill (2) p. 526, Tucker (8) p. 195, Woodford et al. (10) p. 371; San
Bernardino, Aubnrv (1) p. 255, Tucker (4) p. 339 ; S/ia,sffl, Hanks (12)

p. 158, (15) p. 105, Diller (10) p. 12, Laizure (1) p. 519; Siskiyou,

S.M.B. (15679); Trinitii, Hanks (12) p. 158, (15) p. 105, S.M.B.

(15116), (15149), (4223), (4556) ; Ventura, Tucker and Sampson (20)

p. 257; Yuha, Aubury (1) p. 172.

CUPRODESCLOIZITE
See desclolzite

CUPROPLUMBITE
See galena

Riverside Couniy: 1, Reported as a mineral species distinct from
fifalena from Black Eagle mine, Eagle Jlountains, Tucker (8) p. 195,

S.M.B. (19939). Shown to be identical with galena, Palache et al. (10)

p. 200.

CUPROSCHEELITE
See scheelite

CUPROTUNGSTITE
Hydrous copper tungstate, WOa-aCuOHsO

Crjptocrystallinp, fibrous. Color srcPii. H. = 4i.

Fresno County: 1, A large erj^stal of unusual size originally described
as cnproscheelite was sent from an unknown locality in Fresno County
to San Francisco in 1879, Hanks (12) p. 159, (15) p. 105. It may have
come from the Kern County locality.

Kern County: 1, Material found with radiating black tourmaline at

the Green Monster mine, 12 miles east of Wliite River, was first reported
as cupro.scheelite. Hanks (2) p. 133. Later examination proved it to be
scheelite with admixed cuprotungstite, Schaller (46) p. 237.

CURITE
See gummite

*CURTISITE, 1930

A hydrocarbon, C24H18

Probably orthorhombic. Granular. Perfect basal cleavage. Fracture
conchoida!. Luster vitreous to atlamaiitine. Color yellow to pistacbio

green. H. = less than 2. G. = 1.2.S.5-1.2.37.

Inflammable.

Lake County: 1, Curtisite occurs with cinnabar and dolomite in

serpentine at the Mirabel mine, near Middletown, Yonsen (p.c, '34).

2, Curtisite is reported from the Helen and Research mines, Yates and
Ililpert (4) p. 247.

Napa County: 1, Curtisite has been found in the Ivnoxville mine,
Averitt (1) p. 78.

San Francisco County: 1, Curtisite occurs in a ledge of serpentine

veined with chalcedony at Duboce Street, near Market Street, on the



136 MINERALS OF CALIFORNIA [Bull. 173

site of the United States Mint in San Francisco, W. W. Bradley (24)

p. 71, S.M.B. (20746).

Sonoma County: 1, Curtisite was found with realgar, metacinnabar,

and opal at Skaggs Springs. It was described and named by F. E.

Wright and Allen (3) p. 169 (with analysis), also W. W. Bradley

(24) p. 345, S.M.B. (20813), Everhart (4) p. 390.

CUSTERITE
Ca4Si20,(0H,F)3

Monoclinic. Fine granular masses. Three cleavages (basal and pris-

matic). Color greenish gray. H. = 5. G. = 2.91.

Difficultly fusible. Dissolves veith separation of gelatinous silica.

Riverside County: 1, Custerite with idocrase was found by Tilley (1)

p. 372 in a inetamorphic rock from Crestmore.

CYANITE
See kyanite

CYANOSITE
See chalcanthite

CYRTOLITE
See zircon .

ZrSiOi, but containing U, Y, and other rare elements

Riverside County: 1, From Southern Pacific quarry near Nuevo in

radial clusters and individual crystals. Spectroscopic analysis shows
silicon, zirconium, and yttrium in large quantities. Found with xeno-

time, monazite, and yttrocrasite (?) in pegmatite, Murdoch (19) p. 198.

San Bernardino County: 1, Cyrtolite occurs with betafite in a' dark

mass in pegmatite north of Hector, Hewett and Glass (3) p. 1048.

DAHLLITE
See apatite

DAMOURITE
See muscovite

DANAITE
See arsenopyrite

DANBURITE
Borosllicate of calcium, CaB^SI^Os

Orthorhombic. Habit prismatic, resembling topaz. Cleavage indistinct.

H. = 7-7.25. G. = 2.97-3.02. Color pale to dark wine yellow, yellowish

brown, colorless. Luster vitreous.

Fuses at 3.5 to a colorless glass. Not soluble in hydrochloric acid, but
sufficiently decomposed to give the boron test with turmeric paper.

Riverside County: 1, Danburite was identified by M. Vonsen on
specimens from Crestmore, Eakle (20) p. 321.
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DARAPSKITE
Hydrous sodium nitrate and sulphate, NaN03NajS04-HaO

Monodinic. Square tabular crystals. Cleavages, two, perfect. Color-

less. H. = 2.3. G. = 2.2.

Fuses with strong yellow flame. Heated in a bulb tube with potassium
sulphate, it gives off red nitrous fumes. Uarium chloride added to acid

solution precipitates barium sulphate. Soluble in water. Yields water in

a closed tube.

Nitro-glauberite is probably a mixture of darapskite and soda niter,

W. E. Ford (8) p. 740.

San Bernardino Countij: 1, Darapskite occurs in the niter beds of

Death Valley, according to G. E. Bailey (2), p. 170.

DARK RUBY-SILVER ORE
See pyrargyrite

DATOLITE
Basic calcium borosilicate, Ca2Bi(SiOj)2(OH)2

Monoclinic. In small prismatic and tabular crystals ; massive. Brittle.

Vitreous luster. Color white, grayish, greenish. Streak white. H. = 5-5i.

G. = 2.9-3.0.

Fuses easily to a clear glass and colors flame bright green. Gelatinizes
with hydrochloric acid. Gives water in a closed tube.

Datolite forms veins of glass3^ crystals or white massive material in

basic dilves and along the contact of igneous intrusions of diabase and
diorite.

Colusa County: 1, Datolite has been found with thomsonite, prehnite,

etc., near Wilbur Springs, 2 miles east of the Lake County line, Vonsen
(p.c, '33).

Inyo County: 1, White massive datolite was found with idocrase and
garnet at the San Carlos mine, 10 or 12 miles south of Fisli Springs,

and was analyzed by J. L. Smith (1) p. 435, Hanks (12) p. 159, Kunz
(24) p. 97. 2, It has been reported from the Slate Kange, Kunz (24)
p. 97.

Riverside County: 1, Massive white glassy datolite, with a slight

greenish tinge, occurs in a pegmatite at Crcstmore, Eakle (15) p. 350,

Foshag (12) p. 88.

San Bernardino County: 1, Hanks (12) p. 97 reports datolite from
the Calico Mountains.
San Francisco County: 1, Glassy crystals and white veins of datolite

occur in an altered diabase dike in the serpentine at Fort Point. Ana-
lyzed by Schaller. Rather complex crystals were measured bv Eakle (1)

p. 317. See also Kunz (24) p. 97.

DAWSONITE
Basic carbonate of aluminum and sodium, Na3AI(C03)3-2AI(0H)3
Orthorhombic. In thin crusts of white radiating acicular or bladed

crystals. Perfect prismatic cleavage. II. = 3. G. = 2.4.

Swells and fuses, coloring flame deep yellow ; fused ma.ss gives an
alkaline reaction. With cobalt nitrate gives a fine blue color. Gives water
in a closed tube. Effervesces readily in acid.

Dawsonite is a very rare mineral, and occurs oulj- in arid regions as

white incrustations.

Inyo County: 1, It is reported to occur as a soft earthy incrustation
in a dike in Amargosa Canyon, G. E. Bailey (2) p. 102.
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DESCLOIZITE
Lead and zinc vanadate, 4(Pb,Zn)0,V205H20

Orthorhombic. Short prisms. Dnisy surface.s and crusts ; also massive.

Greasy luster. Color cherry reJ, yellowish brown, black. Streak orange to

brownish red. H. = Si. G. = 5.9-0.2.

Easily fusible. Blowpipe reactions are similar to those for vanadinite.

Ammonia added to a nitric-acid solution may show the blue of copper.

Reaction can also be obtained for zinc by heating coating on charcoal

with cobalt nitrate. Gives a small amount of water in a closed tube.

Cuprodescloisite is a variety with about half of the zinc replaced by
copper.

San Bernardino County: 1, Minute colorless and yellowish plates of

cuprodeseloizite occur with cerussite and vanadinite at Camp Signal,

Schaller (24) p. 149, (26) p. 88, and Cloudmau et al. (1) p. 849.

DEWEYLITE
Hydrous magnesium silicate, 4MgO-3SI02-6H20

Amorphous. Massive, gum-like. Greasy luster. Color whitish, yellowish,

reddish. H. = 2-3*. G. = 2-2.2.

Like serpentine in its reactions.

Napa County: 1, Deweylite occurs as a gangue mineral with the gold

and silver ores of the Palisades mine, 2 miles north of Calistoga, Hulin
(p.e., '36).

Riverside County: 1, A. P. Rogers (19) p. 584 and Daly (1) p. 651
have described the occurrence of deweylite with chrysotile in the East
Chino quarry at Crestmore.
San Bernardino County: 1, Mentioned from the Dewey mine, Clark

Mountain district, in carbonate zone, Schaller (50) p. 816.

Santa Clara County: 1, Crusts of deweylite have been found at the

Western magnesite mine on Red Mountain, A. F. Rogers (7) p. 380.

DIADOCHITE
2Fe203-3(S03,P205) I5H2O

Amorphous. Massive. Vitreous. Yellow-brown. H. = 3. G. = 2.0.

San Benito County: 1, Diadochite has been found in the New Idria

quicksilver mine, A. F. Rogers (43) p. 178.

DIALLAGE
See Pyroxene

DIAMOND
Native carbon, C

Isometric. Octahedrons and bexoctahedrous common. Crystal faces

often curved. Perfect octahedral cleavage. Brittle. Adamantine to greasy.

Yellow and colorless crystals common. Red, orange, green, blue, brown,
and black are rarer shades. H. = 10. G. = 3.5.

Unaffected by heat except at very high temperatures. Not acted on by
acids or alkalies.

The extreme hardness and brilliant adamantine luster serve to distin-

guish diamond from quartz and other glassy minerals.

Bort is a hard rounded form without distinct cleavage. Unsuitable for
gems. Carbonado is a hard black variety without cleavage.

Diamonds were found in California soon after placer mining began.
As early as 1849, Lyman (3) p. 294 reported seeing a straw-yellow
crystal about the size of a small pea, which came from one of the placers.
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A few years later diamonds were observed in the gold gravels at Chero-
kee, Butte County, and this locality has become the most noted one in
the state for the number found.

Placer deposits elsewhere have also yielded them from time to time,
so their occurrence has not been limited to any one field. No record has
been kept of the total number found, but it is probably between four
and five hundred. Since all of them arc chance finds, there can be no
doubt that many more have been overlooked or destroyed.
A few of the stones found are over 2 carats in weight and of good

quality, but the majority are small and mostly "off color," usually with
a pale-.yellow tinge. Most of these diamonds, now in the possession of
different individuals, were found during the days when placer mining
and hydraulicking were at their height, and since that time diamond
finds have been less frequent.

In California, diamonds have been found only in placer gravels and
in the black sands and concentrates of placer mines. Presumably their

origin has been in the basic igneous rocks from which the serpentines of

the gold regions have been derived. The discovery near Oroville of an
apparent pipe of serpentinized rock bearing a resemblance to the dia-
mond pipes of South Africa led to some active operations on the part
of the United States Diamond Mining Company, and a shaft was sunk,
which proved not successful, Sterrett (2) p. 1217. The rock is a hard
eclogite differing in its character from the kimberlite of South Africa,
Sterrett (2) p. 1217. Hanks (12) pp. 168-172 gives an interesting ac-

count of the diamonds found during the early days of gold mining, and
Turner (20) and Storms (16) contribute short articles on California
diamonds.

Occurrences of special mineralogical or commercial interest only are
noted below.

Amador County: 1, Among the 60 or 70 stones from Jackass Gulch
near Volcano was found one single clear crystal of 1..57 carats and two
small crystals showing the trapezohedron with curved faces, J. D. Whit-
ney (7) p. 276. 2, A stone (2.6.5 carats) with some crystal faces was
found in 1934 near Plymouth, Sperisen (1) p. 39.

Fresno County: 1, Small diamonds, reported to have been found near
Coalinga, are probably quartz, and are popularly referred to as "Coa-
linga diamonds." No published references to this supposed occurrence
have been found.

Nevada County: 1, The largest diamond recorded from the state,

weighing 7\ carats was found at French Corral sometime before 1867,
Hanks (10) p. 251, (12) p. 169; Kunz (24) p. 44.

Trinity County: 1, Hanks (1) p. 162, records a description by
Wohler of minute diamonds occurring with finely divided platinum,
from near the junction of Klamath and Trinity Rivers.

DIASPORE
Hydrous aluminum oxide, HAIO2

Orthorhomhic. Prismatic crystals or foli.ited masses. Good cleavage.
Very brittle. Brilliant luster. Colorless, white, gray, green, brown. H. =
6J-7. G. = 3.3-3.5.

Infusible and insoluble.

Calaveras County: 1, Diaspore occurs in good crj'stals from 5 to 6
miles east of Altaville on Janokis Ranch, with chlorite on chromite
(University of California collections, at Berkeley).
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Fresno Coxint]): 1, Diasi^ore occurs in small crystals with spinel in

metamorphosed limestone at Twin Lakes, Chesterman (p.c. '55).

Mono County: 1, Diaspore occurs in compact masses with andalusite

or in veins of pyrophyllite at the mine of Champion Sillimauite, Incor-

porated, on the western slope of the "White Mountains, 7 miles east of

Moealno, Kerr (3) p. 626.

DIATOMACEOUS EARTH
See opal

DIATOMITE
See opal

DIOPSIDE
See pyroxene

DIOPTASE
H2CuSi04

Hexagonal, tri-rhonilioliPtlral. Commonly iu prismatic crystals ; also

massive. Perfect rhombohedral cleavage. Color emerald green ; luster vit-

reous. H. = 5. G. = 3.28-3.35.

Mono County: 1, Dioptase is tentatively identified from the Cornu-
copia mine in the Blind Spring Hill district as crystals lining cavities

in malachite. No tests have been made to confirm the identification,

A. L. Ransome (2) p. 191.

San Bernardino County: 1, Dioptase occurs with linarite and cale-

donite on specimen from a mine on Silver Lake Mountain, Murdoch
(p.c. '49), S.M.B. (21350).

DISTHENE
See kyanite •

DOLOMITE
Carbonate of calcium and magnesium, CaMg(C03)2

Hexagonal-rhombohedral. Crystal.s usually with curvt-il faces ; also
granular, coar.se or tine. Cleavage perfect rhombohedral. Brittle. Vitreous
luster. Color white, pinl<, green, brown, gray, lilack. H. = 3J-4. G = 2.8-2.9.

Powder effervesces in cold dilute acids. Best distinguished from caleite

in the wet way. After removal of the calcium by its precipitation with
ammonium oxalate, the magnesium is obtained from the filtered solution

by precipitating with sodium phosphate.

Dolomite is a common mineral, but is not as abundant as caleite.

Much of the limestone and marble of the state is dolomitic. Dolomite
is commonly associated with serpentine and other magnesian rocks, in

which it is often found as white veins. Occurrences of mineralogic
interest only will be noted.

Amador Comity: 1, Narrow veins of dolomite traversing chloritic

rocks carry free gold. Hanks (12) p. 177.

Calaveras County: 1, White crystals of dolomite occurred in the gold-

bearing schist of Carson Hill, S. M. B. (13140). 2, Dolomite is found
in fine crystals lining cavities and massive with free gold from Winter
Hills mine near Angels Camp, Hanks (12) p. 177.

Kern County: 1, Found replacing wood in Midway oil field, Adams
(1) p. 357.
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Lake Count)!: 1, "Wcll-crystallizpd dolomite occurs as pangne of

luercnrv ores in the J\Iiral)e"l (Standard) mine (T. 10 N., R. 7 W.,

M. D.)," W. W. Bradley (28) p. 393.

Los Angeles County: 1, Crystals occur with pyrite, marcasite (?),

and other minerals in the Lomita Quarry, Murdoch (p.c. '54).

San Bernardino Count ]i: 1, Gold-bearing dolomite is reported from
the Amargosa mine, Hanks (12) p. 177.

Santa Clara County: 1, Veins of coarsely bladed dolomite associated

with opalized chalcedony and some cinnabar are reported from the

Hillsdale (also called Oak Hill. San Juan Bautista. Chapman or Cha-
boya) mine on the east slope of Oak Hills, 4 miles south of San Jose,

Crittenden (1), p. 63.

DUFRENOYSITE
Lead arsenic sulphide, Pb2As2Ss

Monoclinic. Generally mass^ivp. Cli'avagp one direction perfect. Brittle.

Metallic luster. Color dark lead gray. Streak reddish brown. H. = 3.

G. = 5.-55-5.57.

Like jamesonite in its reactions, except that the more volatile fumes
of ar.senic trioxide, in.stead of tho.se of antimony, are given off.

Inyo County: 1, Dufrenoj-site was reported to have been found in

the Cerro Gordo district. Hanks (12) p. 178.

DUMORTIERITE
Basic aluminum borosilicate, AIhBSI:jOio(OH)

Orthorhombic. In small prisms. Massive, granular, tibrous. Cleavage
one direction distinct. Vitreous luster. Color smalt blue, dark blue, violet

red. H. = 7. G. = .3.20-3.30.

Infusible and insoluble. Fused on platinum wire with a mixture of

potassium bisulphate and fluorite will give a momentary green flame.

Imperial County: 1, Boulders of dark-blue dumortierite occur over

a wide area about 10 miles northeast of Ogilbv, Kunz (10) p. 697, (24)

p. 71, Tucker (11) p. 269, and Wolff (1) p.* 188. (The locality is de-

scribed incorrectly in some of these references).

Kern County: 1, Dumortierite has been reported in the heavy-mineral
assemblage of drill cores from wells in the Lazard area of the Lost Hills

(T. 27 S., R. 20 E., M. D.), Reed and Bailey (4) p. 363.

Riverside County: 1, Murphy (1) p. 80 reports dumortierite in quartz

monzonite, a rock resembling granite, just west of the railroad trestle

near the mouth of Temescal AVash, 2 miles southeast of Corona. See also

Larsen (17) p. 106. 2, He has also reported the occurrence of dumor-
tierite in granodiorite near the Cajalco tin mine, 13 miles southwest of

Riverside, ibid. p. 79. 3, Minute blue needles of dumortierite occur in

the andalusite pegmatite at the magnesite mine, Winchester, Murdoch
(p.c. '46).

San Diego Covnty: 1, Violet-red dumortierite occurs near Dehesa,

with sillimanite in quartz, and was described and analyzed by Schaller;

also analyzed by Ford, Kunz (24) p. 71, Schaller (7) p. 211; analyses

by W. e! Ford (2) p. 427 and Schaller (7) p. 211.

DURDENITE
See emmonsite
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t EAKLEITE, 1917

See xonotlite

EDENITE
See amphibole

EDINGTONITE
Perhaps BaAU-SisOio-SHoO

Orthorhombic, crystals pyramidal in habit. H. = 4.4. G. = 2.69.

Mendocino County: 1, Found on Ash Creek, 1 mile northeast of high-

way on or near the Sonoma County line, with brewsterite, Vonsen
(p.e. '45).

EGLESTONITE
Mercury oxychloride, Hg4Cl20

Isometric. Minute crystals. Resinous to adamantine luster. Color yel-

lowish brown, changing to black. H. — 2.3. G. = 8.327.

Volatilizes completely and does not give water in the closed tube.

San Mateo County: 1, Minute yellow crystals of eglestonite asso-

ciated with cinnabar, mercury, calomel, dolomite, magnesite, opal, and
quartz occur about 5 miles west of Palo Alto in seams and cavities in

the siliceous material so common in the serpentine of the cinnabar dis-

tricts, A. F. Rogers (5) p. 48, W. W. Bradley (5) p. 149.

EL DORADOITE
See quartz

ELECTRUM
See gold, var. Argentian gold

*ELLESTADITE, 1937

An apatite-like sulphate-silicate, with SO4 and Si04 in place of P0»
Ca5(Si,S,P,C04)3(CI,F,0H)

Hexagonal, prismatic crystals. H. = 5. G. = 3.068. Cleavage indistinct.

Color pale rose.

This mineral was noted in Bulletin 136 as a variety of wilkeite but
should have species rank.

Riverside County: 1, Pale rose stringers associated with wollastouite,

vesuvianite, diopside, etc., at Crestmore, McConnell (1) p. 977. Analysis
by R. B. Ellestad, ibid. ... p. 983, shows 20.69 percent SO3 and 17.31

percent SiOo.

EMBOLITE
Silver chloro-bromide, Ag(Br,CI)

Isometric. Generally massive. Sectile. Resinous luster. Color grayish

green, yellow. H. = I-IA. G. = 5.31-5.43.

Heated in a closed tube with potassium bisulphate and pyrolusite, red

vapors of bromine are set free. Heated in closed tube with galena, yellow

lead bromide forms, which turns white on cooling, fcjilver nitrate will pre-

cipitate silver bromide from a nitric-acid solution.

Embolite has been found only in association with cerargyrite and in

much smaller amounts.
Inyo County: 1, Embolite is found with cerargyrite in the Indiana

mine, near Swansea, Hanks (12) p. 178. 2, At the Lee mine, 18 miles

east of Keeler, Tucker (11) p. 488. 3, Fi'om Panamint mines in Sur-
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prise Canyon 10 miles northeast of Ballarat, Tucker (10) p. 495. 4,

From the'Minnietta district (T. 19 S, R. 42 E., M. D.), Tucker and

Sampson (25) p. 445.

Mono County: 1, Embolite is reported from the Minnie mine, Sweet-

water Ranse, Hanks (12) p. 178. 2, From the Silver Reef mine in Long
Valley (T. 3 S., R. 30 E., M. D.), R. J. Sampson (14) p. 146.

San Bernardino County: Embolite is reported 1, from the Alhambra
mine, Calico district. Hanks (12) p. 178 and (15) p. 107, and as well-

formed crystals in Wall Street Canyon, Calico district, D. J. Henry (1)

p. 228. 2, from the Death Valley mine, 3 miles east of Cima on the north-

east slope of the New York Mountains, Tucker and Sampson (16) p.

275, (17) p. 349; 3, from the Silver Reef district. Storms (4) p. 367;

4, from the Oro Plata mine in the Old Woman Mountains (see. 23, T.

3 N., R. 19 E., S. B.), Tucker and Sampson (17) p. 354; 5, from the

War Eagle mine, Lead Mountains (T. 4 N., R. 10 E., S. B.), 9 miles

south of Bagdad, Tucker (8) p. 95; 6, from the Clark Mountain district

(T. 18 N., R. 13 E., S. B.), Tucker (8) p. 94; 7, from Trojan Lake dis-

trict 22 miles northwest of Fenner, Tucker (4) p. 364 ; 8, reported by
De Groot (2) p. 537 from Searles Lake.

EMERALD
See beryl

EMMONSITE
Hydrated ferric tellurite, perhaps Fea(Te03)3-2H20

Frondel and Rough (1) p. 215 have shown that durdenite and em-

monsite are identical and suggest the retention of the latter name.

Calaveras County: 1, A specimen of telluride ore from this county,

presumably from Carson Hill, contained along its fractures pale green-

ish-yellow spherulites, which on optical examination Larsen (5) p. 45

and (11) p. 71 identified as durdenite.

ENARGITE
Copper arsenic sulphide, Cu3(As,Sb)S4

Orthorhombic. Crystals and massive. Cleavage perfect prismatic.

Brittle. Metallic luster. Color and streak grayish black. H. = 3. G. = 4.4.

Antimony up to 6 percent.

Fuses and gives a faint coating on charcoal. The roasted mineral can

be reduced to metallic copper by fusion with sodium carbonate. The borax

bead is blue. Soluble in nitric acid with the precipitation of a small

amount of antimony trioxide.

Alpine County: 1, Enargite was found in large masses associated with

massive pyrite in the Mogul district, and formed the chief copper min-

eral of the Morning Star and a few other mines, E. W. Root (1) p. 201,

Silliman (12) p. 126, Eakle (9) p. 232, (16) p. 12.

Del Norte County: 1, Enargite has been reported with bornite from
French Hill (N. R.).

El Dorado County: 1, Enargite was found in the Ford mines, near

Georgetown (N. R.).

Plumas County: 1, Small amounts of enargite occur with bornite and
chalcopyrite at Engels, Graton and McLaughlin (4) p. 15.

ENSTATITE
See pyroxene
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EPIDESMINE
See stilbite

EPIDOTE
Basic calcium, aluminum, and iron silicate, Ca2(AI,Fe)3(Si04)3(OH)

Monoelinic. Crystals usually prismatic. Massive, fibrous, earthy. Cleav-

age perfect basal. Brittle. Vitreous luster. Color pistachio greeu, dark
green, darl; brown, yellow. H. — 6-7. G. = 3.25-3.5.

Similar to zoisite in its reactions, but fuses to a black slag.

Epidote is a very common mineral in the state, especially as a

secondary mineral in cry.stalline rocks. It is often found in aggregates

of large crystals and columnar masses in veins with quartz and feldspar.

It is abundant in eontact-metamorphic deposits in limestone.

Butte County: 1, Epidote was mentioned by Silliman (13) p. 385,

(12) p. 133, as a constituent of the gold washings at Cherokee.

Calaveras County: 1, It was found with garnet, quartz, and idocrase

at Garnet Hill, just above the confluence of Moore Creek and the Mokel-
umne River, Turner (12) p. 706, Melhase (6) p. 7. 2, Large crystals of

epidote were found at Bald Point on the Mokelumne River, Kunz (24)

p. 99. 3, It was found at Mokelumne Hill (N. R.), and 4, at Copperopolis
(N. R.). 5, It was found in good ciystals with quartz 7 miles north of

Angels Camp, Woodhouse (p.c. '45).

Colusa County: 1, Green epidote is associated with hematite in a
deposit 4 miles south of Lodoga (N. R.).

El Dorado Coiinty: 1, Fine large crystals of epidote, coated with
axinite, occurred in a coarse vein with orthoclase, bornite, and molj'bden-

ite at the old Cosumnes copper mine, Schaller (18) p. 42. 2, Granular
aggregates of epidote occur in the schists at Mount Tallac and near
Grass Lake, Clark (p.c. '35).

Fresno County: 1, It is common on Grub Gulch, S. M. B. (13525). 2,

It occurs as a contact mineral with quartz and garnet near Tritamer
(N. R.) . 3, Crystals up to 10 inches have been found in the north end of

Clarks Vallej', Noren (p.c. '35). Other occurrences: Tucker and Samp-
son (30) p. 565, Chesterman (1) p. 278.

Humboldt County: 1, Large prisms of epidote with calcite occur in

schists on the west side of Horse Mountain (N. R.).

Inyo County: 1, It is common in the contact zones of the tungsten
deposits near Bishop, Knopf (6) pp. 233-238, Hess and Larsen (17) pp.
269, 276, Lemmon (5) p. 504. 2, It occurs abundantly in the contact
zone at Darwin, Kelley (4) p. 539.

Kern County: 1, Epidote was found with seheelite at tlie Cadillac

claims in the Greenhorn mining district, Storms (15) p. 768. 2, Abund-
ant crystals were found at the Aldridge mine (NW^ sec. 27, T. 25 S., R.
32 E., M. D.), Durrell (p.c. '45). 3, Coarsely crystalline epidote in

quartz comes from Black Mountain, Durrell (p.c. '45).

Lassen County: 1, It occurs with native copper at the Lummis mine
(N. R.).

Los Angeles County: 1, It was found with bitumen and orthoclase at

White Point, S. M. B. (8688). 2, It is disseminated through crystalline

limestone in Pacoima Canyon, 3-J miles from San Fernando, Goodyear

(3) p. 340.

Madera County: 1, Epidote is widespread in the Ritter Range,
Erwin (1) p. 67. 2, It is the most abundant silicate mineral in the meta-
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morphosed limestone of Shadow and Johnson Creeks, ibid. 3, It occurred

with quartz, hematite, and mafrnetite in the Hildreth mininof district,

Erwiii (p.c. '34). 4, Specimens of epidote have come from Coarse Gold,

Kunz (24) p. 99.

Blarin County: 1, Epidote occurs with lawsonite near Reed Station,

F. L. Ransome (3) p. 310.

Mariposa County: 1, i\Iassive epidote occurs at Hornitos (N. R.).

2, It occurs on the south side of Mount Hoffman, Kunz (24) p. 99.

Mendocino County: 1, Gray-colored blades of epidote (or clinozoisite)

up to 24 inches occur with lawsonite and rutile on the new Covelo road,

Vonsen (p.c. '45).

Mono County: 1, Massive epidote occurs at Epidote Peak at the head
of the East Fork of Green Creek (N. R.). 2, CrA'stals occur in veins at

the Morris claims, Benton Ranpre, Lemmon (G) p. 591. 3, With piarnet

at Yellow-Jacket Sprinir, A. L. Ransome (2) p. 191. 4, At Black Rock
mine (T. 3 S., R. 31 E.Tm. D.), R. J. Sampson (14) p. 147.

Nevada County: 1, It was found at Meadow Lake, Lindgren (5) p.

205. 2, It occurred with quartz and caleite at the Oustomah mine
(N. R.).

Plumas Connty: 1, Epidote was found with garnet and quartz on
Mount Herbert (N. R.). 2, It occurs with garnet at a contact of lime-

stone and granodiorite at the Cosmopolitan and Duncan mines in the
Genesee district (N. R.). 3, It occurs with bornite and chalcopyrite at

Engels, Graton and McLaughlin (4) p. 20.

Riverside County: 1, Deep-green epidote occurs in the caleite, and
long prismatic epidote crvstals, altered brown, occur in the pegmatite
at Crestmore, Eakle (15) p. 349, Woodford et al. (1) p. 358. 2, Epidote
was found with specular hematite in the Monte Negras mining district.

Storms (4) p. 369. 3, It occurs in gneiss on the Eagle Mountains, Harder
(6) p. 48, F. J. H. Merrill (2) p. 545. 4, Epidote crystals over half a
foot in length have been found in quartz near Allessandro, Foshag (p.c.

'35). 5, Epidote occurs with axinite and prehnite in the old city quarry
in Fairmont Park, Riverside, A. F. Rogers (7) p. 380. 6, Clear crystals

1 inch by i inch were found near Hemet, Kunz (23) p. 942. 7, Epidote,
with scheelite and garnet occurs at the Carr tungsten mine (sec. 31, T.
8 S., R. 3 E., S. B.), Tucker and Sampson (8) p. 48. 8, Con,siderable
massive epidote occurs in copper claims in the Palen Mountains, 2 miles
south of Packards Well, Anbury (1) p. 256. 9, Clear slender crystals of
epidote occur with quartz in a pegmatite on Alder Creek, a tributary of
Coyote Creek, Durrell (p.e. '44).

San Bernardino County: 1, It occurs coarsely crystalline with cal-

eite at a contact of granodiorite and limestone in the Morongo district

(N. R.). 2, It occurs with specular hematite 17 miles northwest of

Needles (N. R.). 3, It was found with garnet, magnetite, and hematite
in the iron-ore deposit near Dale, Harder, and Rich (4) p. 237. 4, It

occurs in boulders in the lower part of Badger Caiwon (sees. 4, 9,

T. 1 N., R. 4 W., S. B.) about 5 miles north of San Bernardino, Garner
and Wilke (p.c. '36). 5, Small amounts of epidote occurs in vesicles

of lava boulders on an alluvial fan south of Daggett, Murdoch and
Webb (11) p. 553. 6, Epidote occurs with garnet and scheelite in the

Shadow Mountain mines (sees. 30, 31, T, 8 N., R. 6 W., S. B.), Tucker
and Sampson (27) p. 78. 7, With scheelite in sees. 8, 9, T. 5 N., R. 17 E.,

S. B., Tucker and Sampson (32) p. 68.
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San Diego County: 1, Epidote occurs as a secondary mineral with

black tourmaline at Riucon, A. F. Rogers (4) p. 213. 2, Clear, trans-

parent epidote crystals of gem quality occur at the McFall mine, 7^

miles southeast of Ramona, Kunz (24) p. 99.

San Luis Oiispo County: 1, It occurs with quartz, pyrite, and calcite

near La Panza (N. R.).

Sishiyou County: 1, It was found with dark-brown garnet and quartz

on the South Fork of Coffee Creek (N. R.). 2, It occurs in schist near

Seiad, (N. R.). 3, Crystals of epidote occur in the ore of the King
Solomon mine, Goudey (p.e. '36).

Sonomu County: 1, Epidote occurs in glaucophane schist near Healds-

burg (N. R.).

Trinity County: 1, Green epidote associated with colorless garnet,

sphene, and zircon, occurs in a soda granite-porphyry in the Iron

Mountain district, Weaverville quadrangle (N. R.). 2, It was found

with calcite at Douglas City (N. R.). 3, It occurs as a contact mineral

with garnet in the limestone at Red Mountain (N. R.).

Tulare County: 1, It is common in the Mineral King district, Good-

year (3) p. 646, Franke (1) p. 469. 2, Large divergent-columnar masses

of epidote occur at Eber Flat, S. M. B. (11124). 3, In crystals up to 4

inches at Three Rivers, W. O. Jenkins (1) p. 172. 4, Epidote is also

common in Frazier Valley, Goodyear (3) p. 644. 5, Massive epidote

was found with quartz and garnet on a hill between Drum Valley and

Sliekrock Canvon, and on the west side of the valley of Sheep Creek,

Durrell (p.e. '35).

Tuolumne County: 1, Epidote occurs in contact rock in the Confi-

dence district (sees. 11, 14, T. 2 N., R. 16 E., M. D.), Little (1) p. 287.

EPISTILBITE
Ca5NaAI„Si.»08o-25HoO

Monoclinic. Habit prismatic. Radiated spherical asgregates ; granular.

One perfect cleavage. H. = 4. G. = 2.25. Easily fusible.

Riverside County: 1, Flaky, feathery epistilbite occurs replacing

feldspar at the Southern Pacific silica quarry near Nuevo, Murdoch
(p.e, '45).

EPSOM ITE—Epsom Salt

Hydrous magnesium sulphate, MgS04-7H20

Orthorhombie ; disphcnoidal. Usually in bimclies of lonj; slender fibers

and fibrous crusts. One perfect cleavage. Vitreous to earthy luster. Color

and streak white. H. = 2-2* .G. = 1.75.

Soluble in water. Taste bitter and salt.

Efflorescences of epsomite are common in caves and tunnels where
pyrite or other sulphides are decomposing in the presence of magnesian

rocks. Long hair-like masses of epsomite are common in the cinnabar

mines of the state. Commercial epsom salt is produced as a by-product

in the evaporation of the bitterns of sea water.

Alameda County: 1, Epsomite occurs as an efflorescence on the walls

of the pyrite mines of Leona Heights, Schaller (1) p. 216.

Amador County: 1, It was common in the mines on Copper Hill

(N.R.).
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Contra Costa County: 1, It was found at the Mt. Diablo mine (SE^
sec. 29, T. 1 N., R. 1 E., M. D.), C. P. Ross (2) p. 42.

Imperial Comity: 1, It was mentioned by Emory (1) p. 102, as occur-

ring in white crusts near the head of Cariso (Carrizo) Creek, on the

west side of the Colorado Desert.

Inyo Counftj: 1, Epsomite occurs with alunogen in clay at the

mine of the American Magnesium Company in the Wingate district,

near Ballarat, Hewett, et al. (1) p. 96.

Kings County: 1, Epsomite is reported from old cinnabar mines at

the head of Avenal Creek, Noren (p. c, '36).

Lake County: 1, It was abundant in the old Abbott quicksilver mine,
S.M.B. (15497). 2, Epsomite, associated with copiapite, jarosite, and
other minerals, is common at Sulphur Bank, Everhart (1) p. 136.

Los Angeles County: 1, It has been found near Point Firmin, S.M.B.

(8306).
Mariposa County: 1, It was found as fine fibers in the Purchase mine

near Donovan (N.R.).

Napa County: 1, Epsomite was abundant in long white fibers (up
to 1 foot in length) in the tunnels of the old Redington mine, Friedrich

(1) p. 22, Becker (4) p. 389, Kramm (1) p. 345. 2, Extensive deposits

of epsomite occur at the Oat Hill mines, Fairbanks (3) p. 66.

San Benito County: 1, Crusts of long fibers of epsomite, occasionally

cut by later cinnabar veiulets, occur at the New Idria mine, Becker

(4) p. 306.

San Bernardino County: 1, An extensive deposit of epsomite is de-

scribed, approximately in T. 19 N., R. 3 B., S.B., by Jahns (4).

Santa Barbara County: 1, Colorless tufts and masses of epsomite have
been found in a tunnel at Point Rincon, H. C. Ford (1) p. 55, Arnold
and Anderson (3) p. 752.

Santa Clara County: 1, Epsomite is abundant on the walls o£ the New
Almaden and other cinnabar mines, S.M.B. (13449).

Solano County: 1, Epsomite (?) is reported in tunnels at the St.

John mine (sec. 33, T. 4 N., R. 3 W., M. D.), Anbury (2) p. 95.

Sonoma County: 1, Goldsmith (7) p. 265, reported epsomite as in-

cnistatious and stalactites, with boussingaultite, at The Geysers; see

also Allen and Day (2) p. 39. Vonsen (6) p. 290.

ERUBESCITE
See bornite

ERYTHRITE—Cobalt Bloom

Hydrous cobalt arsenate, CoaAssOsSHaO
Monoclinic. Crystals prismatic. Iiicrustadons, earthy. One perfpct

cleavage. Sectile. Pearly to adamantine luster. Color and streak crimson
to gray. H. = li-2i. G. - 2.95.

Gives a gray coating of arsenic oxide on charcoal. A little of the well-

roasted powder fused in borax bead, gives the fine blue bead of cobalt.

Yields water in closed tubs. Soluble in hydrochloric acid.

Coatings and incrustations of erythrite are common on primary
cobalt minerals, and often serve to locate cobalt.

Calaveras County: 1, Erythrite occurs with smaltite in a stringer

between schist and quartzite in the N^^i sec. 21, T. 4 N., R. 14 E.,

M. D., Logan (7) p. 4, Hess (19) p. 451.
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Inyo County: 1, Eiytlirite occurs with amiabergite, argentite, etc.,

at the Bishop silver-cobalt mine (sec. 14, T. 9 S., R. 31 E., M. D.) east

of Long Lake, Tucker and Sampson (25) p. 378. 2, It was reported

from the Cerro Gordo region, R. W. Raymond (1) p. 29.

Lassen County: 1, Ervthrite is reported with smaltite and anna-

bergite from the county, "S.M.B. (9981).

Los Angeles County : 1, Coatings of erythrite with smaltite, argentite,

and barite occurred at the old Kelsev and 0. K. mines near the San
Gabriel Canyon, W. P. Blake (24) p. 207, (27) p. 163, Irelan (4) p. 47,

Storms (4) p. 245. W. P. Blake (23) p. 376, reported it from the "Ber-
nardino Range," which is probably this same locality. This locality is

reported erroneously as "near Compton" in some references.

Mariposa County: 1, It was found in rock seams with danaite at the

Josephine mine, Bear Valley, Turner (3) p. 468, (12) p. 679.

Napa County: 1, It occurs with smaltite in serpentine and chlorite in

the Berryessa Valley (N.R.).

San Diego County: 1, Erythrite occurs with limonite and morenosite

at the Friday mine, in the Julian district, Hudson (1) p. 214.

San Luis Ohispo County: 1, Cronise (1) p. 593 reports it from near

San Luis Obispo.

Siskiyou County: 1, Erythrite is reported from Callahan, W. W.
Bradley (28) p. 497, as coatings on smaltite.

Tuolumne County: 1, Erythrite occurs associated with arsenopyrite

in the Josephine mine, Logan (16) p. 189.

ESSONITE
See garnet

EUCAIRITE
Selenide of copper and silver, CuAgSe

Massive and fcrauular. Somewhat seotile. H. = 21. O. = 7.6-7.8. Color

between silver white and lead gray. Streak shininp;. Fuses readily with

production of Se fumes. Soluble in boiling nitric acid.

Calaveras County: 1, "Gray copper" showing selenium instead of

sulphur ou analysis, may perhaps be referred to this species. It occurs

at the Willard Mining Company property, in the Murphys mining
district, Irelan (1) p. 37.

EUXENITE
An oxide of rare earth metals, including yttrium, cerium, uranium, and

thorium, with calcium, (Y,Ca,Ce,U,Th) (Cb,Ta,Ti)206

Orthorhombic. Stout prismatic crystals, commonly in parallel and sub-

parallel semi-radial aggregates, also massive. Twinning common. Fracture

subconchoidal to conchoidal. H. = 5i-6i. G. = 5. Luster brilliant, sub-

metallic, to greasy and vitreous. Color black, with a greenish or brown-
ish tint. Streak yellowish, grayish, or reddish brown. Transparent in thin

splinters.

San Bernardino County: 1, Euxenite occurs with ilmenite, monazite,

and allanite in the Pomona Tile quarry on the road between Old
"Woman Spring and Yucca Valley, Hewett and Glass, (3) p. 1048.

It appears in small tabular crystals 3-8 mm. in diameter near the

quartz nucleus of the pegmatite.
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FAMATINITE—Luzonite

Copper antimony sulphide, Cu3(Sb,As)S4

Crystal system uncertain. Usually massive, inter^rowu with enargite.

H. = 3i. G. — -J."). Color gray with tinge of copper red. In polished section

various shades of pale pink, showing multiple twinning, like a plagioclasc.

Distinguished from enargite by lack of cleavage, and pinkish tone. Gives
test for antimony on charcoal. May have some arsenic.

Alpine County: 1, Famatinite is fouud associated with enargite at

the Morning Star mine, ilogul (Loope) district, Eakle (16) p. 12,

liarcoui-t (1) p. 521.

l7iyo County: 1, Microscopic grains of famatinite have been found in

polished sections of ore from the Darwin district, Kelley (4) p. 544.

FAYALITE
Iron silicate, FeLSi04

See also olivine and forsterite

Ortliorhombic. Mostly in small crystals. Cleavage distinct. Vitreous lus-

ter. Color yellow, brown, black. H. — Gi. G. = 4.1.

Infusible. Soluble in hydrochloric acid
;

yields gelatinous silica on
evaporation.

Imperial County: 1, At Obsidian Butte, near Niland, lithophysae

in the obsidian carrj' occasional erj-stals of fayalite, A. F. Rogers (42)

p. 328.

Inyo County: 1, Small brown crystals of fayalite occur with cristo-

balite, tridj-mite, and orthoclase in spheroidal openings in obsidian

near Coso liot Springs, Rutley (1) p. 427, A. ¥. Rogers (23) p. 215,

Murdoch and Webb (11) p. 554 (crystal description).

Siskiyou County: 1, Faj'alite occurs with cristobalite in lithophj'sae

in spherulitic obsidian near Canyon Butte (sec. 13, T. 44 N., R. 4 B.,

M. D.), C. A. Anderson (p. c. '35).

FELDSPARS
The name feldspar is given to a group of silicates of aluminum and

sodium, calcium, potassium, or barium, similar in hardness, cleavage,

specific gravity, and twinning.

The following classification of the feldspars shows the relationship of

the varieties

:

Orthoclase
Soda orthoclase

llyalophane
Celsian
Microcliue

Soda microcline
Anorthoclase
"Plagioclase feldspars"

Albite molecule = a5 (NaAlSiaOa)
Auorthite molecule = an (CaAUSiaOs)

ab an

Albite 100-90 0- 10
Oligoclase 90-70 10- 30
Andesine 70-50 30- 50
Labradorite 50-30 50- 70
Bytownite 30-10 70- 90
Anorthite 10- 90-100
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Feldspars are the most abundant and important of rock-forming

silicates, and the classification of igneous rocks depends partly upon
the feldspar of the rock. The albite-anorthite feldspars are commonly
called the plagioclase feldspars, and iu many petrographic descriptions

this name is used, so that the particular kind of feldspar is not desig-

nated. As rock-forming minerals, the feldspars are too widely dis-

tributed to list all localities.

ALBITE

Sodium and aluminum silicate, NaAlSiaOs

Triclinic. Crystals tabular and elongated, common as repeated twins.

Often massive. Two perfect cleavages. Brittle. Vitreous luster. Often

very glassy. Colorless and white. Streak uncolored. H. = 6-6^. G. = 2.61-

2.62.

Fuses at 4 and imparts a bright-yellow color to flame. Insoluble in

acid.

Gleavelandite is a platy variety of albite, common in pegmatite dikes.

Albite is a common constituent of granites, rhyolites, granodiorites,

and diorites; also metamorphic gneisses and schists. It forms very

prominent white veins in the crystalline schists of the Coast Kanges

and the Sierra Nevada.
Calaveras County: 1, Well-formed crystals of albite were found in

the Winters vein. Angels Camp; analyzed by Genth (3) p. 255.

2, Crj'stals of albite line vugs at the Stanislaus mine, and are pene-

trated by crystals of millerite, A. W. Jackson (3) p. 365.

Contra Costa County: 1, Veins of white albite cut the actinolite

schists at San Pablo, Blasdale (1) p. 345.

Los Angeles County: 1, Good transparent crystals of albite up to

1 inch across have been found in a pegmatite near Rowlands Landing,

Santa Catalina Island, Murdoch (p. c. '45). 2, Well developed crystals

of albite occur in chlorite-lawsonite schist at the western tip of fcjanta

Catalina Island, Woodford (1) p. 55.

Marin County: 1, Albite crystals up to 1 cm in size occur iu law-

sonite schist near Reed Station, Schaller (19) p. 48.

Mono County: 1, Well-defined crystals of albite up to 4 inches in size

occur with cjuartz at the Standard mine, Bodie. The crystals are often

shells studded internally with fine quartz prisms, R. G. Brown (1)

p. 344, Turner (30) p. 795.

Placer County: 1, Fine crystals were found iu the Shady Run mine

8 miles east of Dutch Flat. Reid (1) p. 280.

Plumas County: 1, White dikes in serpentine at Meadow Valley are

composed wholly of albite, Wheeler (2) p. 379.

San Benito County: 1, Gleavelandite has been reported from Santa

Rita Creek, W. W. Bradley (p. c. '44). 2, Druses of some of the veins

at the benitoite locality have yielded crystals of albite up to 10 milli-

meters in size, Louderback and Blasdale (5) p. 361.

San Diego County: 1, Dark-colored manganese-bearing albite has

been found in the Cateriua mine, Pala, Kraus and Hunt (2) p. 466.

2, Good small albite crj-stals are found in the pegmatites at Rincon,

A. F. Rogers (4) p. 210. 3, Well-crystallized cleavelandite occurs at

the following gem-tourmaline localities: Pala, Donnelly (3) p. 10;

Mesa Grande, Kun;s (24) p. 137; Ramona, Kunz (24) p. 47; near

Aguanga, Mountain Lily mine, Murdoch and Webb (p.c, '45).
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ANDESINE

Sodium, calcium, and aluminum silicate, i/iNaAISiaON with iiCaAlzSizOst

intermediate between albite and anorthite

Triclinic. Crystals similar to albite. Commonly massive or compact.

Cleavages as in albite. Colorless. H. - 5.6. G. = 2.6G-2.68.

Same reactions as for oligoclase.

Andesine is a constituent of diorite, gabbro, andesite, and related

rocks.

No unusual occurrences of andesine are recorded in the state.

ANORTHITE

Calcium and aluminum silicate, CaA|oSi::08

Triclinic. Generally in small crystals as a rock constituent. Properties

like oligoclase and labnidorite. H. = 6. G. = 2.74-2.76.

Fuses at 5. Soluble .slowly and yields gelatinous silica. Gives the red

flame of calcium.

Anorthite is a constituent of the very basic igneous rocks.

Lake County: 1, Fine cleavage fragments of anorthite have been

collected 2 miles northeast of Middletown along the highway to Lower
Lake (N. K.).

CELSIAN

Barium and aluminum silicate, BaAUSizOs
Monoclinic. Usually massive. Cleavage and twinning like orthoclase.

Vitreous luster. Colorless. H. = 6-6^. G. = 3.37.

Distinguished from other feldspars by greater density or test for
barium.

Celsian is not so common as the other feldspars and has been reported
from only one locality in this state.

Mariposa County: 1, Celsian was found with sanbornite and gillespite

in veins in quartzite, 1 mile north of Trumbull Peak, near Incline, A. F.

Rogers (39) p. 171.

UBRADORITE
Calcium, sodium, and aluminum silicate, 7nCaAl2Si208 with nNaAISisOs,

nearer anorthite in composition

Triclinic. Small twinned grains in rooks ; sometimes massive with
twinning striations. Properties like oligoclase. H. = 5-6. G. = 2.69-2.71.

Same reactions as for oligoclase. Slightly acted on by hydrochloric acid.

Labradorite is an essential constituent of most basic igneous rocks
such as gabbros, diabases, and basalts. It also occurs in veins.

Los Angeles County: 1, Labradorite forms the principal part of anor-

thosite masses iu the western San Gabriel Mountains (T. 4 N., R. 14 W.,
S. B.), Tucker and Sampson (4) pp. 417, 418, W. J. Miller (7) pp.
15-17, Higgs(l),p. 177.

Modoc County: 1, Labradorite with inclusions of metallic copper has
been found in this couuty, Andersen (1) p. 91.

MICROCLINE

Potassium and aluminum silicate, KAISiaOs

Triclinic. Crystals very common. Ba.ses often show rectangular grating
structure. Massive or compact. Cleavage like orthoclase. Brittle. Vitreous,
sometimes pearly. Color white to pale cream yellow, red, green. H. = 6-

6*. G. = 2.54-2.57.

Same reactions as for orthoclase.

Amazonite or amazon atone is a green microcline, and is used as a
semi-precious gem.
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Microcline has tlie same composition as orthoclase, but differs from
it in its twinning structure and crystallization. It is a constituent of

some granites and pegmatites. Much of the white feldspar of pegmatites

is microcline rather than orthoclase.

Inyo County: 1, Abundant green microcline in poorly developed crys-

tals, is found in pegmatite 14 miles east of Lone Pine Station, Murdoch

p. c, '45). This may be the locality noted by Ward in Sterrett (10)

p. 321. 2, It has been reported 6 miles west of Lone Pine, W. W. Bradley

(29) p. 311.

Riverside County: 1, Graphic granite of the Southern Pacific silica

quarry at Nuevo, is quartz and microline, Wahlstrom (1) p. 694.

Tuolumne County: 1, Phenocrysts of microcline up to 2 inches in

length occur in granite porphvry at Tuolumne Meadows, Calkins (4)

p. 127.

OLIGOCLASE

Sodium, calcium, and aluminum silicate. HiNaAISiaOs with iiCaAbSisOs,

nearer albite in composition

Triclinic. Crystals usually twinnod like albite. Commonly massive or

compact. Two perfect cleavages. Brittle. Colorless to white. Streak uncol-

ored. H. = 6-6*. G. = 2.63-2.65.

Same reactions as albite. The calcium can be determined in the wet

way, by precipitation as calcium oxalate. All insoluble silicates need to

be fused with sodium carbonate to render them soluble.

Oligoclase is a constituent of granodiorites, diorites, porphyrites,

and andesites. It is occasionally found in large white masses as veins

in diorite and other basic rocks.

Tulare County: 1, Large well-foi-med eiystals of oligoclase occur

with quartz and black tourmaline in a pegmatite at Salt Creek, A. P.

Rogers (32) p. 116.

ORTHOCLASE

Potassium and aluminum silicate, KAISi^Os "

Monoclinic. Crystals prismatic, very common ; often as Carlsbad twins.

Massive or compact. Two perfect cleavages. Brittle. Vitreous luster.

Colorless, white, pale yellow, flesh red. Streak uncolored. H. = 6. G. =
2.54-2.57.

Fuses at 5 in the scale of fusibility, therefore can only be rounded on
edges of splinter. Insoluble in acids. The powder mixed with gypsum,
taken on the loop of a platinum wire and held in the colorless flame of a
Eunsen burner, will give the violet flame of potassium, best seen through
blue glass or the Merwin color screen.

Adularia is a glassy, transparent variety, sometimes found in large

crystals.

Moonstone is a variety of adularia.

Sanidine, a ginssy feldspar, frequently occurs as crystals in rhyolite.

Valencianite is a variety name given to vein orthocla.se.

Perthite is an intergrowth of orthoclase or microcline and albite. It is

an important constituent of some granites and pegmatites.

Orthoclase is an essential constituent of many igneous rocks,

granites, syenites, quartz porphyries, rhyolites, and trachytes. Large
crystals often form the phenocrysts of porphyritic rocks, and these

crystals are often Carlsbad twins. The color of granites is mainly dae
to the color of the orthoclase, red granites having orthoclase colored

by ferric oxide. Granites, syenites, and diorites are often intersected

by pegmatite veins consisting of coarse crystals and massive orthoclase

(or microcline) with quartz and mica, and these veins vary greatly in

width ; some can be quarried for the feldspar.
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Calaveras County: 1, Valeiioiauite occurs 5 miles east of Milton on
the road to Copperopolis, A. F. Rogers (7) p. 376.

El Dorado County: 1, Colorless crystals of adularia are found on the

south side of Fallen Leaf Lake, A. F. Rogers (7) p. 376.

Inyo County: 1, Adularia, variety moonstone, occurs as very small

crystals in rhyolite near Rialto, in the Funeral Mountains, Kunz (23)

p. 950, (24) p. 79. 2, Distinct crystals of sanidine are common in the

Bishop tuff, Gilbert (1) p. 1834.

Kern County: 1, Large phenoerysts of orthoclase, usually as Carls-

bad twins, occur in a dike-like mass of granite porphyry 4 miles north

of Cinco by the aqueduct road, Murdoch and Webb (14) p. 325.

Madera County: 1, Large Carlsbad twins of orthoclase occur in

granite porphj-ry at Reds Meadows, Goudey (1) p. 8.

Monterey County: 1, Orthoclase phenoerysts up to 10 centimeters

in size occur in the Santa Lucia granite in the Carmelo Bay area,

Lawson (1) p. 10. 'z, Orthoclase showing spectroscopic traces of ger-

manium has come from Pacific Grove, Papish (2) p. 474. 3, A large

mass of pure creamy to white orthoclase has been quarried 4 miles east

of Chualar (sec. 34, T. 15 S., R. 5 E., M. D.), W. W. Bradley and
Waring (6) p. 601.

San Bernardino County: 1, Orthoclase phenoerysts up to 7 inches in

length are abundant, usually as Carlsbad twins, in monzonitic porphyry

1^ miles southwest of Twentynine Palms, W. J. Miller (8) p. 428.

2, Flesh-colored orthoclase phenoerysts as long as 2 inches occur 1 mile

north of the Pines (sec. 5, T. 1 N., R. 1 E., S. B.), Baker (1) p. 338.

FERBERITE
See wolframite

FERGUSONITE
An oxide of titanium and the rare earths, (Y,Er)8(Cb,Ta,Ti)803a

Columbium and tantalum vary widely in proportions. Tetragonal.
Crystals prismatic to pyramidal. H. = 5J-GJ. G. = 5.6-5.8. Luster ex-

ternally dull ; on fracture brilliantly vitreous and subnietallic. External
color gray, yellow, brown ; on fracture surfaces brownish black, velvety

black. Streak brown.

Riverside County: 1, li-inch crj'stals were reported to have come
from Box Spring Mountain, Poshag (p.c, '46).

FERRIMOLYBDITE—Molybdite

Hydrous Iron molybdate, FesOs-SMoOa-SHsO
Orthorhombic. Fibrous crystals in radiating tufts; earthy. One cleav-

age distinct. Color sulphur yellow. H. = 1^. G. = 4.5.

A deep-blue solution is obtained by dissolving the powder in concen-
trated sulphuric acid with a scrap of paper not larger than a pinhead.
The solution soon turns brown.

El Dorado County: 1, A specimen in the University of California

collections at Berkeley, No. 278, is from the Cosumnes mine near
Fairplay.

Del Norte County: 1, It has been reported at French Hill, with
bornite (N.R.).

Fresno County: 1, It has been found near Palisade Creek, with
molybdenite, W. W. Bradley (24) p. 345, S.M.B. (20311).
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Keni County: 1, Sulphur-yellow, fibrous crystals of ferrimolybdite

have been found in Jawbone Canyon (sees. 10, 11, 14, 15, T. 30 S.,

R. 36 E., M. D.), W. W. Bradley (29) p. 107.

Madera County: 1, It occurs with molybdenite on Red Mountain in

the Ritter Range, Erwin (1) p. 71, Goudey (1) p. 8.

Mariposa County: 1, Reported with molybdenite from the Kinsley

mining district, 7 miles from El Portal (N.R.).

Mono County: 1, It occurs in white quartz with molybdenite, 12

miles northwest of Bridgeport, Pratt (4) p. 265. 2, On Silverado Creek
(T. 7 N., R. 25 E., M. D.), Whiting (1) p. 363. 3, Beautifully crys-

tallized ferrimolybdite from the Tiger claim, Patterson district, is

represented by a specimen in the University of California collection

at Berkeley.

Nevada County: 1, Occurs mixed with limonite, at the Wisconsin and
Illinois claim near Nevada City, Owen (1) p. 108, Geuth (3) p. 248. 2,

Found with molybdenite and gold at the Excelsior mine. Hanks (12)

p. 274.

San Bernardino County: 1, It was foiind near State Line (T. 17 N.,

R. 16 E., S. B., approx.), S.M.B. (16107).

San Diego County: 1, Found with feldspar near Ramona (sec. 11, T.

13 S., R. 1 W., S. B.'), Calkins (1) p. 75

Shasta County: 1, Found with ilsemannite and molybdenite, 4 miles

west of Gibson (sec 33, T. 37 N., R. 5 W., M. D.), Cook (1) p. 50. 2,

Prom Hazel Creek, S.M.B. (18569).

Sierra County: 1, It is found in copper ore at the Sierra Buttes mine
near Hurd's Ranch, J. R. Browne (4) p. 210, Burkart (2) p. 21.

Trinity County: 1, It occurs with molybdenite near Lewiston, S.M.B.

(19433).

Tuolumne County: 1, A specimen with minute canary-yellow needles,

in the University of California collection at Berkeley, is from the Stuart

ledge, Larsen (11) p. 112.

Yul)a County: 1, Reported with molybdenite near Camptonville

(N.R.).

FERROPALLIDITE
See szomolnokite

FIBROFERRITE
Hydrous iron sulphate, Fe2O3{SO3)a'10H3O

Orthorbombic. Fine fibroiLS aggregates. Silky luster. Color iltIc .voHow

to white. H. = 2-2i. G. = 1.9.

Fusible. Becomes magnetic on heating. Soluble in water.

Napa County: 1, Fibroferrite has been found with cinnabar, opal, sul-

phur, and sulphates in the Redington mine at Knoxville, A. F. Rogers

(35) p. 397.

San Bernardino County: 1, Fibroferrite occurs with krausite, eoquim-

bite, and other sulphates in the Calico Hills near Borate, 6 miles north-

east of Yermo, Foshag (19) p. 352.

Trinity County: 1, Fibrous aggregates of yellow fibroferrite occur in

the pyrrhotite deposit at Island Mountain, Landon (1) p. 279, Melhase

(3) No. 6, p. 2.

FIBROLITE
See sillimanlte
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FIREBLENDE
See pyrostilpnite

FIRE OPAL
See opal

FLINT
See quartz, chalcedony

FLOS-FERRI
See aragonite

FLUORITE
Calcium fluoride, CaFa

Isometric. Usually in cubes ; also massive, granular, or compact. Cleav-
age perfect octahedral. Brittle. Vitreous luster. Green, purple, blue, white,
yellow, colorless. Streak white. H. = 4. G. = 3.01-3.25.

Fuses with some decrepitation. Gives reddish flame of calcium. Soluble
in acids and calcium is precipitated by ammonium oxalate. Mixed with
potassium sulphate and fused in a closed tube, it etches the glass.

Fluorite is a common mineral, especially as gangue in lead deposits
with galena. It sometimes forms thick veins.

Contra Costa County: 1, Small cubes of white fiuorite were found on
Mount Diablo with some copper minerals, Hanks (12) p. 181, Kunz
(24) p. 102.

Inyo County: 1, Fluorite is found as a gangue mineral with argentif-

erous galena in the Cerro Gordo, Darwin, and other districts, A. Knopf
(4) p. 7, C. A. Waring and Huguenin (2) p. 95, Kelley (4) p. 543,
A. L. Raiisome and Kellog (1) p. 483. 2, Purple veinlets of fluorite in

marble are reported to carry gold values, at the Waterfall prospect,

3 miles north of Antelope Springs, Deep Springs Valley, A. Knopf
(5) p. 113. 3, An extensive deposit is reported on Tin Mountain, TJbe-

hebe Mining District, Anon. (5). 4, Fluorite is reported from Warm
Springs, T. 22 N., R. 1 E., S.B., Cro.sby and Hoffman (1) p. C31, as
.small purple veins.

Kern County: 1, Fluorite veins occur in the west end of the Rand
Mountains near Kaiidsburg (N.R.). 2, Fluorite is found in see. 12, T.

29 S., R. 38 E., M.D., in Last Chance Canyon, Crosby and Hoffman (1)
p. 632.

Lake County: 1, Massive green fluorite comes from a locality 4 miles

southeast of Kelseyville, W. W. Bradley (29) p. 222.

Los Angeles County: 1, Fine specimens of fluorite consisting of

purple and green masses and cubes have come from the Felix mine
north of Azusa, Murdoch (p. c. '45). 2, White fluorite occurred on
Santa Cataliiia Island with galena and chalcopyrite (N. R.). 3, Half-

inch cubes of fluorite are found in cavities of a fault breccia at locality

20, west side of Higgins Canyon, Neuerburg (1) p. 159.

Mono County: 1, Green and violet crystals and masses of fluorite

occur in Ferris Canyon on the eastern slope of the Sweetwater Moun-
tains, Kunz (24) Y>.

102. 2, Fluorite occurs with andalusite in the mine
of Champion Sillimanite, Incorporated, on the western slope of tlie

White Mountains, 7 miles east of Moealno, Jeffery and Woodhouse (3)

p. 461.
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Riverside Cou7ify: 1, Transparent crystals of flnorite were marketed
for optical purposes in 1917-18, from the Floyd Brown mine, near

Blythe, Aubnry (1) p. 258. An additional reference, fjives location of

Fluorspar group as sec. 4, T. 10 S., E. 18 B., S.B., Crosby and Hoffman

(1) p. 632. A small tonnage was also shipped for iiulustrial use. 2,

Large veins of flnorite are reported in quartzite (sec. 27, T. 3 S., R. 20

E., S. B.), Tucker and Sampson (35) p. 164. 3, Fluorite is reported

from the tin ore at Cajalco, West (3) p. 132.

San Bernardino County: 1, Green and purple flnorite with some ice-

land spar comes from the Kings fluorspar mine, Cave Canyon district,

Tucker and Sampson (16) p. 301, Burchard (1) p. 373, Ilewett et al.

(1) p. 171. 2, Light-green flnorite occurs near Barstow (N. R.). 3, Fluo-

rite is also found near Ludlow, S. M. B. (18952), and 4, near Needles

(N. R.). 5, Colored fluorite occurs in a vein on the IMcDermott deposit,

4 miles east of Nipton, Tucker and Sampson (16) p. 302. 6, Numerous
small veins of green and white fluorite occur near Baxter Station, near

Soda Lake, T. 17 N., R. 13 E., S.B., ibid. p. 302. Crosby and Hoffman

(1) p. 625. 7, Lenses of fluorite up to 2 feet in length are found in the

Philadelphia fluorspar deposit in the Providence IMonntains, 25 miles

south of Cima (sec. 4, 5, 7, T. 10 N., R. 6 E., S.B.), Crosby and Hoffman

(1) p. 633, Tucker (4) p. 343. 8, Veins of fluorite, with sulphides, are

found at the Live Oak mine, T. 14 N., R. 16 E., S.B., Crosby and Hoff-

man (1) p. 636. 9, At the Green Hornet mine, sec 7, 8, T. 6 N., R. 1 W.,

S.B., fluorite occurs in veins with quartz, Crosby and Hoffman (1) p.

636. 10, Dark purple fluorite is found in Ivanpah Mountain, sec. 8, T.

14 N., R. 14 E., S.B., Crosby and Hoffman (1) p. 636.

San Diego County: 1, A small amount of fluorite is found at the

Mountain Lily gem mine, Aguanga Mountain, F. J. H. Merrill (1)

p. 705.

Santa Clara County: 1, Wliite crystals of fluorite were found near

the Almaden mine. Hart (1) p. 138. Irelan (4) p. 46.

Tulare County: 1, A deposit of massive fluorite occurs 18 miles east

of Springville, sec. 34, T. 20 S., R. 31 E., M.D., Franke (1) p. 439.

Yolo County: 1, A fluorite deposit is reported from an unspecified

locality in the county. Mining and Scientific Press (18) p. 370.

FORSTERITE
Magnesium silicate, MgjSiOj

See also olivine and fayalite

Orthorhombic. Small equidimensional or tabular crystals or grains.

H. = 6-7. G. = 3.2-3.3. Color white, greenish, or yellow.

Riverside County: 1, Forsterite occurs with hydrotroilite in the new
city quarry, Victoria Avenue, Riverside, W. W. Bradley (29) p. 456.

2, Forsterite has been identified in the contact rocks of the Crestmore

quarry, Burnham (p.c. '54).

Sail Bernardino County: 1, Forsterite has been found on the north-

west slope of Ontario Peak, at Cascade Canyon (SWJ sec. 31, T. 2 N.,

R. 7 W., S. B.), W. AV. Bradley (29) p. 456.

FOSHAGITE, 1925

Hydrous calcium silicate, H2Ca5Si30i2H20?

Orthorhombic. Tarallel fibrous. White. H. = 3. G. = 2.G7. F. = 7.

Gelatinized in HCl.
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Riverside County: 1, Described from Crestmore by Eakle (23) p. 97.

Fibrous masses and slip-veins in vesuvianite and monticellite rocks.

Woodford (11) p. 857. Believed to be a variety of hillebraudite, Vig-

fussen (1) p. 76. F'lint, McMurdie and Wells (1), p. 617, and Wiuchell

(2) give it separate status.

FRANCOLITE
See apatite

FRANKEITE
Sulfide of lead, tin, and antimony, Pb.-,Sn3Sb2Si4

Orthorhombic. Crystals thin tabiilnr, elongated. Oue perfect cleavage.

Flexible but not elastic. H. = 2J-3. G. — 5.0. Luster metallic, color and
streak black.

Soluble in HNOa with separation of oxides of tin and antimony.

Santa Cruz County: 1, This rare mineral occurs with meneghinite
and stannite in the limestone contact rock of the Pacific Limestone
Products quarry, 2 miles west of Santa Cruz, Chesterman (p.c. '54).

FREIBURGITE
See tetrahedrite

FUCHSITE
See muscovite

GAHNITE
See spinel

GALENA
Lead sulphide, PbS

losmetric. Cubes and cubo-octabedrous common ; also massive, coarse
or fine granular. Cleavage perfect cubic. Metallic luster. Color and streak

lead gray. H. = 2i. G. = 7.4-7.6.

Heated on charcoal, a dense lemon-yellow coating forms and a slight

odor of sulphur can be detected. Easily reduced to a bead of metallic lead.

Cupiopliimbite is identical with galena.

Galena is a very common mineral, and occurs in greater or less

amounts in nearly every ore deposit in the state. It is prominent in
many of the mining districts, and occurs in considerable amounts in

some of them. Much of it is accompanied by silver minerals, and such
combinations form important sources of silver. It is present, usually
in minor amount, with chaleopyrite or sphalerite in gold-quartz A'cins.

Its common alteration products, cerussite and auglesite, frequently
accompany it. Only the more important or interesting occurrences can
be noted in detail, but some references to those of lesser consequence
will be listed under the counties. Hanks (12) p. 181 gives a rather ex-

tensive list of occurrences as known at that date.

Alameda County: 1, Lumps of coarse crj-stalline galena, from an un-
known source, weighing up to 100 pounds, have been found at Euclid
Avenue and Codoruices Creek in Berkeley, Lawson (7) p. 23.

Alpine County: 1, Argentiferous galena is common in the Loope area
near Markleeville. Crawford (1) p. 373; Eakle (16) p. 11; Logan (4)
p. 402; W. W. Bradley (15) p. 488; Gianella (1) p. 342.

Amador County: 1, Galena is widesi:)read in small amounts in the
mines near Plj-mouth and along the Mother Lode, Josephson (1) p. 475.
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Butte County: 1, It is recorded at Butte Creek and other districts,

C. A. Waring (4) p. 214.

Calaveras County: 1, It is one of the universal minor vein minerals
in the Mother Lode mines; Keid (3) p. 397, Moss (1) p. 1011.

El Dorado County: 1, It is present in many of the mines of the

county, Logan (9) p. 406.

Fresno Coxinty: 1, Galena occurs in gold ores at a number of mines,

Goldstone (1) p. 197.

Imperial County: 1, Small amounts occur in the Picacho and other

areas, F. J. H. Merrill (1) p. 732, Tucker (11) p. 262, R. J. Sampson
and Tucker (18) p. 128, Henshaw (1) p. 185.

Inyo County: Argentiferous galena has formed the important silver

ore in the county. Extensive deposits occur in the Darwin, Cerro Gordo,
Panamint, Ubehebe and other districts: 1, Cerro Gordo, A. Knopf (8)

p. 114; 2, Darwin, Crawford (1) p. 24, A. Knopf (4) p. 7, Kelley (4)

p. 543 ; 3, Panamint, fine crystals from the Blue Wing mine, S. M. B.

(7616), Crawford (1) p. 373, Murphy (2) pp. 313, 321, Tucker (11)

p. 488. Other lesser deposits in the county are referred to in the follow-

ing: 4, Mining and Scientific Press (1) p. 3; 5, De Groot (2) p. 213;

6, Crawford (2) p. 32; 7, C. A. Waring and Huguenin (2) pp. 76, 84,

100, 101, 105; 8, Tucker (4) pp. 284, 286, 291; 9, Tucker (8) p. 33;

10, Tucker (11) pp. 473, 489, 495, 507; 11, R. J. Sampson (7) p. 369;

12, R. J. Sampson (11) p. 266; 13, Tucker and Sampson (25) pp. 383,

397, 413, 427, 429; 14, Tucker and Sampson (27) p. 26; 15, Tucker and
Sampson (32) p. 59.

Kern County: 1, Small amounts of galena are found in the Mojave,

Cove and other districts. Tucker and Sampson (21) p. 290; Simpson

(1) p. 409;Prout (1) p. 413.

Los Angeles County: 1, Galena was recorded from this county at a

very early date. In 1792 Martinez (1) p. 42 reported galena ( ? j from
Santa Catalina Island. A "silver mine" was known here as early as

1847, Sloat (1) p. 366. Later references to this locality are in Mining
and Scientific Press (5) p. 263, Preston (2) p. 280, Gieser (1) p. 245.

2, Duflot de Mofras (1) p. 186, noted "silver ore," presumably argen-

tiferous galena, at Raneho Cahuenga, 2 leagues north of Los Angeles.

3, Galena occurs with fluorite at the Felix fluorite mine, Azusa, Mur-
doch (p. c, '45). Other references: Preston (2) p. 204, Storms (4) p.

244, Tucker (4) p. 318 (8) p. 42, (13) p. 317.

Madera County: 1, Large cubes of galena have come from the Star

mine. Mount Rajanoud district (N. R.). 2, It occurs iu minor amounts
in the Minaret district, W. W. Bradley (9) p. 548, Erwin (1) pp. 66, 67.

Mariposa County : 1, Minor amounts occur in some of the gold-quartz

veins, J. B. Trask (7) p. 52; J. D. Whitney (7) p. 238; Mining and
Scientific Press (26) p. 24; Preston (2) p. 303.

Mono County: 1, Argentiferous galena forms important bodies of

ore iu the Bodie and Benton districts. 2, It is also present in the Lundy
and Sweetwater areas. Eakle and McLaughlin (17) pp. 141, 172; A. L.

Ransome (2) p. 171.

Monterey County: 1, One of the early mines in the state, at the Alisal

ranch, reported as early as 1802, carries galena. Duflot de Mofras (1)

p. 215; A. Robinson (1) p. 152; W. P. Blake (7) p. 295; W. W. Jenkins

(1) p. 70.
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Napa County: 1, Galena is one of the minor minerals at the Palisades

mine, 2 miles north of Calistoga, Hulin (p. c, '36).

Nevada County: 1, Galena is one of the minor vein minerals in the

gold ores of the county, W. P. Blake (9) p. 13, Hobson (1) pp. 384,

392-394, Lindgren (12) p. 118, Wisker (1) p. 194.

Oranrje County: 1, "Leafy galena in narrow bands and solid

bunches" occurs at the Alma mine (T. 5 S., R. 6 W., S. B.), Santiago

Canyon, Fairbanks (4) pp. 115, 117, L. L. Root (3) p. 63.

Placer County: 1, Galena is found in minor amounts in most of the

gold mines of the county, Silliman (7) p. 351; Lindgren (7) p. 272;

C. A. Waring (4) p. 331; Logan (4) p. 445, (17) pp. 16-39.

Riverside County: 1, It was one of the minerals at the limestone

quarry at Crestmore, Eakle (15) p. 352. 2, It occurs in various other

localities in the county, Goodyear (3) p. 527; Irelan (5) p. 904;

F. J. H. Merrill (2) pp. 532-541; Tucker (8) p. 195; R. J. Sampson

(9) p. 514.

Sacramento County: 1, It occurred with sphalerite and pyrite at

Michigan Bar, Hanks (12) p. 181.

San Bernardino County: Galena, with its oxidation product cerussile,

is widespread in relatively small amounts, in the silver and gold mines

of the county. References follow: Grossman (1) p. 217 (Old Woman
Mountains), p. 231 (Lava Beds), p. 263 (Morongo) ; Storms (4) p. 366

(Silver Reef) ; Crawford (1) p. 25 (Silver Mountains) ;
Cloudman

et al. (1) p. 790 (New York Mountains), p. 805 (Goldstone) p. 821

(Ibex mine) ; Tucker (4) p. 340 (Kelso), p. 345 (Twenty-nine Palms),

p. 359 (Shadow Mountain), (7) p. 95 (Clark Mountain); Erwin and
Gardner (3) p. 245 (Lead Mountain), p. 320 (Calico) ; Hulin (1) p.

83 (California Rand mine) ; Tucker and Sampson (17) p. 298 (Dale),

(27) p. 61 (Dale), (32) p. 69 (Mohawk mine).

San Diego County: 1, A small deposit of galena occurs 2i miles north
of VaUey Center (NWi sec. 1, T. 11 S., R. 2 W., S. B.), Tucker (10)

p. 350; also 2, iu the Laguna Mountains, and 3, Deer Park district, ibid.

4, Galena is found at the Descanso mine (sec. 24, T. 15 S., R. 3 E.,

5. B.), Tucker (8) p. 371.

San Mateo County: 1, A 30-inch vein is reported half a mile south of

Searsville Lake, Huguenin and Castello (4) p. 172.

Shasta County: 1, Galena is abundantly present in the Woodrow
Wilson mine (sec. 4, T. 33 N., R. 2 W., M. D.), Tucker (9) p. 447. Other
deposits are listed by Logan (9) pp. 176-193, and Averill (4) pp. 7, 57.

Sierra County: 1, Ferguson (2) p. 165 describes an interesting occur-

rence of galena in the Alleghany district: "... frequently a small

nucleus of solid cleavable galena, up to 2-3 mm., and radiating from
it, delicate needles not over 2 mm., similar to rutile, so closely spaced
as to give the effect of chestnut burrs." 2, Masses of galena occur in a
limestone cave near Downieville, Mining and Scientific Press (20) p.

23. It occurs in small amounts in most of the mines in the county.

Siskiyou County: 1, Galena is found at a number of localitie-s,

nowhere in great amount: Logan (7) p. 181; Averill (3) p. 60, (5)

pp. 280, 298.

Tehama County: 1, Galena occurs on Cow Creek, Hanks (12) p. 181.

Trinity County: 1, Galena occurs widespread in the mines in the slate

area of the county, Ferguson (1) p. 44. Other references: W. P. Miller

(1) p. 713; Logan (9) p. 16; Averill (10) pp. 28, 34, 36, 42, 64.
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Tulare Coinity: 1, It occurs in minoi' amount in the mines of the Min-
eral King district, Goodyear (3) p. 646, Tucker (3) pp. 947-954, Franke

(1) p. 436.

Tuolumne County: 1, Galena was reported at the Marble Springs
mine by W. P. Blake (7) p. 295, and occurs at many other mines in the

county, W. P. Blake (9) p. 13; Tucker (1) p. 138.

Ventura County: 1, Galena has come from the Piru disti'iet, S.M.B.

(384).
GANOPHYLLITE

Hydrous manganese and aluminum silicate, 7MnOAl203-8Si02-6H20

Monooliuic. Tabular cr.vstals. Perfect basal cleavage. Vitreous luster.

Color yellowish to brown. H. = 4-4 J. G. = 2.84.

Easily fusible. Gives green bead of manganese with sodium carbonate.

Soluble in strong acid.

Santa Clara County: 1, Ganophyllite was one of the minerals of the

manganese boulder found near Alum Rock Park, 5 miles east of San
Jose. It occurred in seams with barite. as brownisli-j'ellow tabular crys-

tals, A. F. Kogers (21) p. 446.

GARNET GROUP
Isometric. Rhombic dodecahedrons and trapezohedrons common. Also

compact to granular massive. Vitreous luster. Color generally some shade
of red ; also vellow, brown, green, black, and white. Streak white. H. =
6^7*. G. = 3.1.0-4.3.

Most gai-nets are fusible at about 3 to a browni.sh glass, but are insol-

uble. The iron garnets, almandite and andradite, become magnetic when
fused and are slightly soluble, yielding a small amount of gelatinous

silica. Uvarovite is infusible, but yields a chromium bead with borax,
spessartite yields a manganese bead with bora.\. The bases of most
garnets can best be determined by wet methods, that is : precipitation of

each from solution by reagents.

Grosmilarite, Essonite, Ilyncinih. Calcium-aluminum garnet,

CasALSisOi!!. It is common as a contact mineral in crystalline limestone.

It is generally a light shade of red or green, sometimes almost white, and
when clear forms a valued gem. G. = 3.53.

Pi/rope. Magnesium-aluminum garnet, MgsAliSiaOiz. It occurs usually

in serpentine and peridotite. Deep blood-red color. G. = 3.51.

Almandite. Iron-aluminum garnet, FesAlsSisOiz. It is a common garnet
of gneisses and schists. Color brownish red ; sometimes of gem value.

G. = 4.25.

Andradite. Calcium-iron garnet. Ca3rejSi30i2. It is a common garnet

of gneisses and schists. It is rarely clear enough for gems. Color yellow,

green, brown, to black. Topazolite is a calcium-iron garnet having the
color and transparency of topaz. Aplome is a manganiferous variety of

andradite. 6. = 3.75.

Spessartite. Manganese-aluminum garnet, Mn3Al2Si30i2. It occurs
usually in pegmatite veins. Dark-red color. G. := 4.18.

VvarovHe. Calcium-chromium garnet, CaaCr^SisOn. It is generally

found as crystals coating massive chromite. Color emerald green. G. =
3.41-3.52.

Garnet is one of the common minerals of the state and probably all

of the known varieties occur here. Garnet is generally a product of

metamorphism and is common in metamorphic rocks such as gneiss,

schist, quartzite, and crystalline limestone. As a contact mineral formed
by the instrusion of igneous rock into limestone and other rock, it is

often found in fine large crystals. Many pegmatites carry garnet crys-

tals, sometimes of excellent form and quality. It is a common constitu-

ent of beach sands and of the concentrates of mining districts.
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Alpine County: 1, Tho old Uncle Jiilly liogers copper claim in Hope
Valley was located iu garnet rock. W. P. Blake (9) p. 13 reported fine

green grossnlarite from this valley; see also Hanks (12) p. 182, 225.

2, Uvarovite in small crystals has been rejDorted from the Calaveras
mine, Trainer (p. c, '40).

Butte County: 1, Red and brown garnets were common in the sands
of the gold washings at Cherokee, Silliman (13) p. 385.

Calaveras County: 1, Good crystals of andradite occur in schist at

the Shenandoah mine, Woodhonse (p. c, '45). 2, Andradite is found
with idocrase and epidote at Garnet Hill, just above the confluence of

Moore Creek and the Mokelumne River, Turner (12) p. 706, Melhase

(6) p. 7. 3, Uvarovite is reported from an unidentified location iu the

county, Jarvis (p. c, '46). Numerous scams of uvarovite in chromite
are reported from SW:i sec. y. T. 1 N., R. 13 E., M.D., Cater (2) p. 50.

This may be a confirmation of localit.y reported by Jarvis. 4, Almaudite
is found at Bald Point, Mokelumne River, Kuuz (24) p. 51.

Del Norte County: 1, Uvarovite occurs with kiimmererite on chro-

mite at the Brown mine (sec. 28, T. 18 N., R. 2 E., IL), Vonseu (p. c,
'45). 2, Camp 8 (sec. 19, T. 16 N., R. 3 E., H.) J. E. Allen (2) p. 123.

El Dorado County: 1, Large crystals of grossnlarite have been found
at the old Co.sumnes copper mine (N. R.). 2, Good crystals of garnet
occurred 9 miles southeast of Plaeerville, S. M. B. (13937). 3, At the

Lilyama mine. Pilot Hill, crystals of garnet occurred with ehalcopyrite,

galena, ealeite, and quartz (N. R.). 4, Garnet occurs with quartz and
epidote at Grass Lake, near Glen Alpine, Clark (p. c, '35). 5, Garnet
occurred at the Fairmount mine, 3 miles from Pilot Hill in large blocks

and masses 2 or more feet thick. Hanks (12) p. 181, Kunz (24) p. 52.

6, Pure white grossnlarite with idocrase has been described by Pabst (2)

p. 2 from veins in serpentine along Traverse Creek about 2 J miles south-

southeast of Georgetown. Some clear perfect crystals were found there.

7, Uvarovite occurs at the Pilliken mine (sees. 21, 22, T. 11 N., R. 8 E.,

M. D.), Averill (11) p. 90. 8, At the Placer chrome mine, 6 miles south
of Newcastle, Shannon (3) p. 376.

Fresno County: 1, Brown garnet is associated with green tourmaline
on Spanish Peak in a ledge of white quartz, W. W. Bradley (2) p. 439.

2, It was found in crj-stals near Dunlap, Irelan (3) j). 208. 3, White
opaque garnet occurs in ealeite with green californite at San Ramon on
the south side of Watts Valley, Kunz (24) p. 52, W. W. Bradley (2)

J). 439. 4, White garnet occurring with californite 35 miles east of Selma
has been analyzed by Steiger, Clarke and Steiger (8) p. 72. 5, Large
crystals occur "frozen," in the matrix on Squaw Creek, Melhase (6)

p. 22.

Imperial County: 1, Opaque white grossnlarite is found with wolla.s-

tonite near the highway a few miles west of El Centro, Melhase (6)

p. 23.

Inyo County: 1, Large serai-crystalline masses of light-yellow garnet
are found in the Coso district. Hanks (12) p. 182, Kuuz (24) p. 52.

2, Fine large crystals of grossnlarite occurred with massive white dato-

lite and greenish-brown idocrase at the San Carlos mine, north of
Mazourka Canyon, on the west slope of the Inyo Range, John L. Smith
(1) p. 435. 3, Garnet is one of the principal gangue minerals at the
scheelite deposits about 7 miles west of Bishop, A. Knopf (6) p. 233,
Lemmon (5) p. 504. 4, An outcrop of dark-red rock, mostly garnet,



164 MINERALS OP CALIFORNIA [Bull. 173

with some ciystals up to half an iiieli in size, occurs at New York Butte,

near its summit, Goodyear (3) p. 256. 5, Light-green grossularite-audra-

dite occurs in abundant large crystals (one nearly a foot across) in the

contact zone at Darwin, A. Knopf (4) p. 7, Kelley (4) p. 538.

Ker)i County: 1, Large crystals of almandite occur in diorite on a

branch of Tunis Creek, about half a mile southwest of the Tejon ranch
headquarters, Melhase (6) p. 8, Sehiirmanu (2) p. 225, ]\Iurdoch (8)

p. 189. 2, Almandite in well-formed cry.stals up to 4 centimeters across

occur in biotite-chlorite schist in a I'oad cut of the Angeles Crest high-

way near Georges Gap, Murdoch and Webb (6) p. 351. 3, Fine crystals

of green andradite occur in skarn on Erskine Creek, sec 9, T. 27 S.,

R. 33 E., M.D., Chesterman (p.e. '51).

Madera County: 1, Fair crystals of almandite have been found on

the divide 1 mile east of Island Pass, Goudey (1) p. 7. 2, Grossularite

is abundant in limestone on Shadow and Johnston Creeks, and garnet

rock occurs at Gai-uet Lake, Erwin (1) p. 67, Melhase (6) p. 8. 3, Spes-

sartite ( ?) has been found in small orange crystals in cavities near

Shadow Lake, A. M. Short (1) p. 493.

Marin County: 1, Almandite crystals are common in the schists of the

Tiburon Peninsula, Kunz (24) p. 52, F. L. Ransome (3) p. 311.

Mendocijw County: 1, Uvarovite occurs coating chromite about 12

miles north of "VVillits, Melhase (6) p. 23.

Monterey County: Trautwinite, which was described as a new min-
eral by Goldsmith (1) p. 348, (2) p. 365, (5) p. 152, from this county,

appears from the analysis to be a mixture of uvarovite and chromite,

E. S. Dana (5) p. 447. 1, Uvarovite is reported west of King City

(probably Los Burros district), with chromite and kammererite, W. W.
Bradley (28) p. 497. 2, Garnet is abundant in the beach sand at the

mouth of the Sur River, P. D. Trask (1) p. 165.

Nevada County: 1, Fine green crystals of uvarovite occurred, coating

the chromite at the Red Ledge mine, 2 miles southwest of Washington,
(sec. 13, T. 17 N., R. 10 E., M. D.) associated with rhodochrome and
kammererite, E. M. Boyle (1) p. 77.

Orange County: 1, Pale apple-green pebbles of grossularite were
found near El Toro and analyzed hy Steiger, Clarke (5) p. 76.

Placer County: 1, Essonite is found at Deer Park, Kunz (23) p. 925.

2, Uvarovite has been found on chromite near Towle, Lindgren (2) p. 5,

Melville and Lindgren (1) p. 27. 3, Uvarovite has been found on chrom-
ite near Auburn (N. R.). 4, Fine uvarovite crystals have been found on
chromite, 7 miles southeast of Newcastle at the Farmer Swanton mine,
with rhodochrome and kiimmererite, Melhase (6) p. 23. 5, Uvarovite is

found with chromite at the Placer chrome mine, 6 miles south of New-
castle, Shannon (3) p. 377.

Plumas County: 1, Oily green grossularite occurs at the Good Hope
mine, Kunz (24) p. 52.

Riverside County: 1, An abundance of grossularite and some andra-
dite garnet occurs in the crystalline limestone at Crestmore, associated

with idoerase, diopside, and wilkeite, Eakle (15) p. 339. 2, Essonite or

hyacinth garnet occurs with tourmaline in fine crystals at Coahuila,

Kunz (24) p. 52. 3, Good crystals of garnet have been found in a pegma-
tite near the Southern Pacific silica quarry at Nuevo, Clark (p. c, '35).

4, Garnet occurs in the old Riverside city quarry, Melhase (6) p. 23.
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San Benito Comity: 1, Fine green eiystals of uvarovite were found
coating ehromite and rhodoehrome at New Idria, Brusli (1) p. 268,

Hanks (12) p. 183. 2, Topazolite has been reported near New Idria,

Melhase (6) p. 22, 3, Uvarovite has been found with kiimmererite on
ehromite near the headwaters of San Benito Kiver (SW^ sec. 21, T. 18

S., R. 12 E., M. D., ilurdoch (p. c, '45). 4, Black garnets (melanite),

in well-formed small crystals are abundant in chlorite schist, locally

associated with spinel, 1 mile south and west of the benitoite mine, Wil-
liams (p.c. '49).

San Bernardino Comity: 1, It was found with epidote and calcite in

the iron ores at Dale, Harder and Rich (4) p. 237. 2, Showy green
patches of uvarovite in rock have been found northeast of Yermo on
the road to Coyote Lake, T. V. Little (p.c. '47).

San Diego County: 1, Fine crystals of transparent essonite garnet

are found in the tourmaline districts of ]\Iesa Grande, Kunz (17) p.

745, (24) p. 53; Pala, Kunz (24) p. 128; and Rincon, A. F. Rogers (4)

p. 212. They have been cut into gems under the name "hyacinth."
2, Essonite also occurs about 10 miles east of Jacumba Hot Springs with
idocrase and ((uartz, Kunz (24) p. 52. 3, Garnet is found in the Julian
district, ibid. p. 2C. 4, Fine-granular red garnet occurs at Rincon,
Rogers (4) p. 212. 5, Essonite or hyacinth in good crystals has come
from Hercules, Surprise, Lookout, and Prophet mines at Ramona, Kunz
(24) p. 52. 6, It occurs near San Vicente, ibid. p. 52. 7, Massive garnet
occurs at the McFall mine, 7^ miles southeast of Ramona, F. T. H. Mer-
rill (1) p. 705. 8, Essonite is found near Banner (sec. 25, T. 13 S.,

R. 8 E., S. B.), ibid. p. 765. 9, Garnet is found with idocrase and calcite

at Boulevard (N.R.). 10, Hj^acinth garnet has come from Dos Cabezas
district, Kunz (24) p. 27, Sterrett (3) p. 810. 11, Spessartite from the

Katerina mine on Heriart Hill, near Pala, was analyzed by Schaller,

R. C. Wells (3) p. 101. 12, The first record of garnet in California was
made at Point Loma in 1792 by Martinez (1) p. 40. 13, Spessartite

occurs with rhodonite in the Jacumba area (see. 16, T. 18 S., R. 8 E.,

S. B.), P. D. Trask et al. (4) p. 85.

Santa Clara County: 1, Garnet from the omphaeite-eelogite of Coyote
Creek was analyzed by W. 0. Clarke, J. P. Smith (1) p. 203. Some of

the small red garnets at this locality carry free gold, liolway (1)

p. 347. 2, Red garnets up to half an inch in size occur in the eclogites

of Hilton Gulch, Oak Ridge, Holway (1) p. 353.

Shasta County: 1, Uvarovite has been found on ehromite on Shotgun
Creek, Kunz (24) p. 52, Melhase (6) p. 23. 2, Red garnet occurs on
Round Mountain (N.R.). 3, Bands of garnet mixed with pyroxene occur

on the McClond River on a contact between diabase and carboniferous

limestone, Prescott (2) p. 473. 4, Yellow garnet occurs with epidote

near Castella (N.R.).

Siskiyou County: 1, Uvarovite coats ehromite at the Martin McKean
mine, near Callahan, Melhase (6) p. 23. 2, Massive white to pale-green

garnet occurs with californite on Indian Creek, ibid. 3, Uvarovite occurs

with ehromite in Seiad Valley (T. 46, 47 N., R. 1], 12 W., M. D.),

Rynearson and Smith (1) pp. 304, 306. 4, Uvarovite with kiimmererite

is found in the Youngs Valley group (T. 17 N., R. 5 E., H.), J. E. Allen

(2) p. 123. 5, Uvarovite with kammererite has been found 14 miles

southeast of Yreka, SjTuons (4) p. 101.
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Sonoma County: 1, Lai'ge masses of garnet occur near Petaluma,

W. P. Blake (9) p. 13, W. W. Bradley (1) p. 3-21. 2, Almandite garnets

occur abundantly with glaucophane and aetiuolite in schists at Camp
Meeker and near Healdsburg, W. W. Bradley (1) p. 321.

Stanislaus County: 1, Minute crystals of uvarovite, coating fractures

and shear planes, are found in the Del Puerto area (T. 6 S., R. 5 E.,

M. D.), Hawkes et al. (2) p. 91.

Tehama County: 1, Uvarovite is found with chromite and kiimmer-

erite on North Elder Creek (T. 25 N., R. 7 W., M. D.), Rynearson (3)

p. 200.

Trinity County: 1, Emerald-green crystals of uvarovite occur on
chromite near Carrville, Kunz (24) p. 53. 2, Andradite occurs at Peanut
(N.R.). 3, Colorless grossularite occui-s with epidote, sphene, and zircon

in a soda granite-poi-phyry in the Iron Mountain district (N.R.).

Tulare County: 1, Essonite in good crystals occurs at Three Rivers

(N.R.). 2, Topazolite was found at the Old Soldier mine. Drum Valley,

12 miles northeast of Visalia, Kunz (24) p. 53, Melhase (6) p. 22.

3, Aplome was found near Visalia (sec. 25, T. 17 S., R. 28 B., M. D.),

Durrell (p.c, '35). 4, It occurs with tremolite on the North Fork of

I'ule River, Kunz (24) p. 53. 5, It was found in good crystals with

quartz and epidote on the Kaweah River, 25 miles northeast of Exeter,

Goodyear (3) p. 644. 6, Large crystals of grossularite occur with diop-

side, quartz, and epidote in metamorphic rock on a hill between Drum
Valley and Sliekrock Canyon, Durrell (p.c, '35). 7, Essonite is abun-

dant in the metamorphic rocks near Three Rivers, Kunz (12) p. 1204.

8, Massive white grossularite is found near the Fresno County line, 1|

miles from Hawkins schoolhouse, Kunz (24) p. 52.

Tuolumne County: 1, A lens of spessartite occurs in a pegmatite 1

mile north of the town of Tuolumne. Some of the crystals are over

2 inches in diameter, Goudey (2) p. 10.

Ventura County: 1, Garnet crystals occur in the Pirn Mountains,

Kunz (24) p. 54.

Tuha County: 1, Uvarovite is found at the Red Lodge mine, Melhase

(6) p. 23.

References to a number of other occurrences, not of special impor-

tance or interest, listed by counties are: Fresno, Kunz (24) p. 52,

Tucker and Sampson (30) pp. 565, 566; Inyo, A. Knopf (5) p. 120;

Kern, SMB. (11388), Kunz (24) p. 52; Lassen, S.M.B. (2328); Los

Angeles, Hanks (12) p. 182; Mariposa, Kunz (24) p. 52, Laizure (6)

p. 146; Monterey, Kunz (24) p. 52; Nevada, Lindgren (20) p. 75,

Clark (p.c, '35), Logan (20) p. 380; Piacer, Clark (p.c, '35) ; Plumas,

Hanks (12) p. 182; San Bernardino, Tucker and Sampson (16) p. 307,

Murdoch and Webb (11) p. 553, Tucker and Sampson (27) p. 78; San

Diego, Kunz (24) pp. 52, 53, (26) p. 1342, Hanks (12) p. 182; Santa

Clara, Kvinz (24) p. 53, Hanks (12) p. 182; Sonoma, Hanks (12) p.

182; Tulare, Kunz (24) p. 53; Melhase (6) p. 22; Tuolumne, Little (1)

p. 286, Goudey (p.c, '46) ; Ventura, Hanks (14) p. 68, Kunz (11)

p. 911.
GARNIERITE

Hydrous magnesium and nickel silicate, Ha(Ni,Mg)Si04-t-H20

Amorphous. Cla.v-liUe m.ns.':p.<; with potl-shaped concretions. Dull luster.

Color apple green to nearly white. Soft and friable. G. = 2.3-2.8.
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Infusible. Gives with borax a violet bead while hot and a brown bead

when cold. Soluble in h.vdroehloric acid with separation of silica. Gives

water in a closed tube.

El Dorado Cotinly: 1, Garnierite has been reported near Lotus,

W. W. Bradley (29) p. 222.

Imperial Count]): 1, It was found on the south slope of Coyote Moun-
tain, F. J. H. Merrill (1) p. 732.

Mariposa County: 1, Garnierite was reported from the Pine Tree

mine (sec. 9, T. 4 S., R. 17 E., M. D.), "W. W. Bradley (30) p. 491.

San Benito County: 1, Garnierite has come from the Aurora mine,

near New Idria, W. \V. Bradley (20) p. 608. 2, It has been tentatively

reported from Clear Creek (sec. 15, T. 18 S., E. 11 E., M. D.), in a

serpentine mass, K. G. Hines (p.c, '45).

GASTALDITE
See amphibole

GAY-LUSSITE
Hydrous carbonate of calcium and sodium, CaC03Na2C03'5H20

Monoclinic. Cr.vstals often elongated ; also flattened wedgeshapcd.

Cleavage perfect prismatic. Fracture couclioidal. Very brittle. Vitreous

luster. Color white, vellowish white. Streali uucolored to grayish. H. =
2-3. G. = 1.93-1.95.

Easily fusible to a white enamel with strong yellow flame. Gives allia-

line reaction on tumeric paper. Easily effervesces iu acids. Gives water
in closed tube. Calcium shown by precipitation with ammonium oxalate.

Lake County: 1, Gay-lussite was found with northupite and glauber-

ite in the muds of Borax Lake, Vonsen (3) p. 22, Vousen and Ilanna

(4) p. 103.

Mono County: 1, It was reported as present at ilono Lake, I. C.

Russell (1) p. 297.

San Bernardino County: 1, It is one of the minerals at Searles Lake,

Hanks (18) p. 222, II. S. Gale (13) p. 306. Crystal forms were described

by Pratt (1) p. 130, Murdoch (26), p. 360. 2, It was reported from the

Owl Springs niter beds, G. E. Bailey (2) p. 102.

GEHLENITE
Calcium and aluminum silicate, Ca^AI-SIO?

Tetragonal. In short square prisms. Massive granular. Brittle. Resin-
ous to vitreous luster. Color gray to brown. Streak white. H. = 5^-6.

G. = 2.9-3.07.

Practically infusible. Gelatinizes with hydrochloric acid.

Velardehite is a granular variety described from Durango, Jloxico.

Inyo County: 1, A specimen of gehlenite, S. M. B. (21332), came
from the Ubehebe mining district, 2 miles east of Lost Burro Spring.

Riverside County: 1, Gehlenite occurs in granular masses intimately

intergrown with merwinite, spurrite, and diopside, at the Cre.stmore

limestone quarry, Larsen and Foshag (10) p. 144, Woodford (11)

p. 358.

Tulare County: 1, Dull-green gehlenite, the variety velardeiiite,

occurs iu this county. Shannon (4) p. 1.
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GEIKIELITE
Magnesium titanate, MgTiOs

Hexagonal rhombohedrnl. Crystals tabular, sometimes very small.

Rhombohcdral cleavaRe. Luster adamantine, color ruby red to nearly

black. Transparent red in thin sections. Streak white. H. = 5-G. G. = 3.95.

Riverside County: 1, Geikielite occurs in microscopic red grains and
crystals disseminated in brncite limestone, at the Jensen quarry, Mur-
doch and Pahey (20) p. 1:3-11, (23) p. 835. This is the second recorded

locality for this exceedingly rare mineral. It had previously been found

only in Ceylon.

GEOCRONITE
Lead antimony sulphide, Pb5(Sb,As)2S8

Orthorhombic. Generally massive, granular, or earthy. Metallic luster.

Color and streak lead gray. H. = 2.3. G. = 6.4.

Gives the same reactions as jamesonite.

Inyo County: 1, Geoeronite was reported by Hanks (12) p. 182, (15)

p. 110, with anglesite and argentiferous galena, from the Santa Maria

and Eclipse mines, in the Inyo Mountains.

Mono County: 1, Geoeronite was reported from the Garibaldi mine,

Prescott district, S. M. B. (4279), with argentiferous galena and sphal-

erite.

GERSDORFFITE
Sulpharsenite of nickel, NiAsS

Isometric. TJsually massive. Color silver white to steel gray. H. = 5.5.

G. = 5.6-6.2. Decomposed by warm nitric acid, forming a green solution

with the separation of sulphur.

Mariposa County: 1, Found with garnierite at the Pine Tree mine
(sec. 9, T. 4 S., r! 17 E., M. D.), W. W. Bradley (30) p. 491.

GEYSERITE
See opal

GIBBSITE (BAUXITE)
Aluminum hydrate, AI(0H)3

Monoclinic. Crystals tabular. Frequently massive. One perfect cleav-

age. Color white, grayish, greenish or reddish white. Strong argillaceous

odor when breathed upon. Yields water in the closed tube.

Infusible, and gives blue color on ignition with cobalt nitrate.

The name "bauxite" was originally applied to a supposed species

with the composition AI2O32H2O found at Les Baux, France. The orig-

inal analysis was made on a mixture of minerals in a rock mass, and
approached only by chance the ratio cited. Actually, AI2O3.2H2O has

not been found either as a natural or as an artificial product, Palache

etal. (10) p. 667.

Bauxite closely resembles clay and is distinguished at sight from
clay only by its characteristic pea-shaped or pisolitic structure.

Kern County: 1, Pale to deep-pink gibbsite was found in boulders of

breceiated gray chert on the alluvial fans at the southern tip of the

San Joaquin Valley, in the Tejon Ranch, Murdoch and Webb (6) p. 352.

Nevada County: 1, It has been doubtfully reported from the Bruns-

wick mine at Grass Valley, Mining and Scientific Press (33) p. 271.
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Riverside County: 1, Pisolitic bauxite has been reported from the clay

pits at Alberhill (sec. 26, T. 4 S., K. 6 W., S. B.), Richard (1) p. 13,

but according to Bramlette (p. c. '45), this is a high-alumina clay.

GILLESPITE
Iron and barium silicate, BaFeiSi40io

Tetragonal. Ba.sal cleavage. Color red. H. :;; 3. G. = 3.4.

Fuses very easily. Decomposed by hydrochloric acid.

Mariposa County: 1, It was found with sanbornite and celsian in a

vein in quartzite 1 mile north of Trumbull Peak, near Incline, A. P.

Rogers (39) p. 161, Melhase (5) no. 9, p. 4. Its atomic structure was
studied by Pabst (7) p. 372.

GILSONITE
A variety of asphalt

Color black, brilliant and lustrous. Streak a rich brown. H. = 2-2.5.

G. = 1.065-1.070. Fuses easily in the liame of a caudle, and burns with a
brilliant flame.

Santa Barbara County: 1, Found on the Goldtree Ranch, Sisquoc,

Irelan (4) p. 47.

GLASERITE
See aphthitalite

GLAUBERITE
Sulphate of sodium and calcium, Na3S04'CaS04

Monoclinic. Tabular crystals. Cleavage perfect basal. Brittle. Vitreous
luster. Color yellowish white, gray. Streak white. H. = 2^-3. G. = 2.7-

2.85.

Fuses easily, coloring the flame yellow. Partly soluble in water and
completely soluble in dilute acid.

Imperial County: 1, Good crystals of glauberite have been found in

the mud of the dry lake half a mile east of Bertram siding on the

Southern Pacific Railroad, ilurdoeh (p. c, '45).

Inyo Couyity: 1, It is found Avith halite in the salt pools at Pluto
Wells in the bottom of Death Valley, H. S. Gale (13) p. 303. It also

appears here in drill cores down to a depth of 100 feet, ibid. 2, Speci-

mens have been collected from the playa in Saline Valley, ibid, p. 303.

Lake County: 1, Thin, flattened crystals have been found in blue clay

40 feet below the surface at Borax Lake, Silliman (10) p. 399, Hanks
(12) p. 182, Vonsen (3) p. 22.

San Bernardino County: 1, Glauberite is common at Searles Lake, in

platy crystals, Rath (5) p. 233, De Groot (3) p. 535, H. S. Gale, (13)

p. 303.

GLAUBER SALT
See mirabillte

GLAUCONITE
Essentially a hydrous iron, aluminum, and potassium silicate,

K2(IVIg,Fe)=AI„(Si40io)2(OH)i2

Monoclinic. Cryptocrystalline or granular. One perfect cleavage. Dull
or glistening luster. Color olive green, blackish green, yellowish green,
grayish green. H. = 2. G. = 2.2-2.4.

Fuses easily to a dark magnetic gla.ss. Some varieties are entirely de-

composed by hydrochloric acid, while others are not appreciably attacked.
Yields water.
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It is found abundantly in ocean sediments near the continental

shores.

Butte Countji: 1, A 2-foot layer of glauconite-anauxite sandstone
occurs in Chambers Ravine, 4 miles north of Oroville, V. T. Allen (3)

p. 369.

Los Angeles County: 1, It is found with g'laucophane and crossite in

siliceous shale at Malaga Cove, near Redondo, Reed (5) p. 347.

Merced County: 1, Glauconite occurs with jarosite in sandstone, sec.

35, T. 11 S., R. 10 E., M.D., 10 miles south of Los Banos, Briggs (1)

p. 902.

Monterey County: 1, It has been found in dredgings from Monterey
Bay, Galliher (2) p. 1359, (3) p. 1580.

San Diego County: 1, It occurs extensively with collophane on sub-

marine banks off the coast, Dietz et al. (2) p. 819.

GLAUCOPHANE
See amphibole, soda amphibole

GOETHITE
Hydrous oxide of iron, HFeOz

Orthorhombic. Slender prisms, verticall.v striated. Also fibrous, massive.

One perfect cleavage. Brittle. Adamantine to submetallic luster. Color
yellowisb, reddish, and blackish brown. Streak yellowish brown. H. =
5-5J. G. = 4.28.

Distinguished from the more common "limonlte" by its crystalline-fibrous

and columnar structure and cleavage. In the closed tube it gives off water
and is converted into red iron sesquioxide. Soluble in hydrochloric acid.

Goethite is usually found as slender prismatic crystals in masses of

limonite or hematite, and resembles limonite so closely that it is often

classed as such.

Inyo County: 1, Goethite has been found with chrysocolla and limon-

ite at the St. Ignacio mine (N. R.).

Mariposa County: 1, Found in quartz on Burns Creek, Kunz (24)

p. 105.

Riverside County : 1, A very small amount has been found in the Iron

Age ore deposit near Dale, in the Eagle Mountains, Harder (6) p. 63.

GOLD
Native gold, Au

Isometric. Good crystals are rare. Common in grains, scales, plates,

and arborescent forms. No cleavage. Highly malleable and ductile. Metal-
lic. Color and streak gold yellow. H. = 2i-3. G. = 15.6-19.3.

Unaffected by any single acid, but soluble in the combined hydrochloric-
nitric acids called aqua regia. Its insolubility in nitric acid distinguishes
it from chalcopyrite and pyrite.

Native gold has a very wide distribution iu California. It has been
found in every county, and is now produced in two-thirds of them. It

occurs either as free flakes or nuggets in sands and gravels, or in quartz
veins, either alone, or more commonly with small amounts of pyrite,

arsenopyrite, or other sulphides. It is sometimes in such fine particles in

the quartz as to be invisible to the naked eye, or it may occur in minute
grains in massive sulphides, or in the

'

' limonite '

' gossans derived from
their weathering. Less commonly it is finely disseminated in slates or
greenstones. It has been found associated with anj^ one of a long list of
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minerals, but is most common in quartz. A somewhat unusual associa-

tion is with cinnabar, and oeeurrences of this type are listed below.

Calcite, barite, arsenopyrite, and pyrite are common gangrue minerals,

and gold and silver tellurides are occasionally found with the native

metal.

Gold occurs in nuggets, flakes, stringers of a great variety of shapes

:

arborescent, spongiform, wires, plates, and less commonly, well-formed

crystals. Small octahedral crystals were described and figured by Alger

(1) p. 102. C. U. Shepard (i) p. 231, has described some gold crystals

two-fifths of an inch in diameter. W. P. Blake (11) p. 120, noted one

cavernous crystal nearly 2 inches on its longest side [probabl.y from
Forest Hill, Placer County, ibid. (7) p. 299]. Blake's report in Novem-
ber 1861 on the Mariposa Estate, quoted in J. R. Browne (4) p. 25,

describes specimen gold "... crystals are bunches of tetrahedrons with

perfectly flat and poli.shed faces from ^ to -[\ inches across, and are at-

tached to masses of white quartz."

Numerous large nuggets and masses of gold and quartz have been

found in the stream gravels and in the "pockets" of quartz veins. The
first large nugget, weighing between 20 and 25 pounds, was found in

1848 on the Mokelumne River, by a soldier in Stevenson's regiment.

Hanks (8) p. 148. A great number have been discovered since that time.

A complete list would be too long to insert here, but probably well over

60 big finds, and hundreds of smaller ones, have been recorded, with the

large ones ranging from 50 to 2300 ounces Troy weight. More detailed

records of nuggets may be found by consulting the following references

:

Hittel (2) p. 492; Mining and Scientific Press (12) p. 178; ibid. (23)

p. 162; Hanks (8) pp. 147-150; W. W. Allen and Avery "The Cali-

fornia Gold Book" (1) p. 91; Hurley (1) ; Del Mar (1) p. 629.

The largest nugget on record, found at Carson Hill in 1854, weighed

2340 ounces. Several others nearly as large have been found at various

times: Holden's Garden, El Dorado County, 1500 ounces (1850) ; Monu-
mental mine, Sierra Buttes, 1596 ounces (1860), and 1893 ounces

(1869). More large nuggets have come from Sierra County than from
any other, with El Dorado County next. In Tuolumne County a great

many nuggets weighing from 2 to 70 pounds were found between 1850

and 1858, in a 5-mile radius including Sonora, Columbia, and Spring-

field. A list of 25 or more of these is given by Hittel (2) p. 492. Coming
down to more recent times, a $3,000 nugget was found in Siskiyou

County in 1903, Engineering and Mining Journal (8) p. 49. Several

large masses of practically pure crystallized gold have been found at

various places within 3 years of 1935, Laizure (8) p. 29.

Primary deposits occur along the Mother Lode belt, at various points

in the Sierra Nevada, east and north of the Lode, and in isolated

ranges in the northwestern and southeastern parts of the state. The
western slopes of the Sierra Nevada where the main streams leave their

deep canyons to enter the valley, the large river courses in the north-

west, and parts of the desert regions in the southeastern part of the

state are important placer mining areas.

Some gold is found in the Coast Range and some is mined in the

southern counties, but the great bidk of it comes from the northern

half of the state and from counties along the Sierra Nevada.
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Gold occurs is so many localities in the state that it would be impos-
sible to cite all of them. The literature on the gold deposits is also exten-
sive. The gold placers of California have been described in Bulletin 92
of the State Division of Mines, and the Mother Lode gold belt has been
described in Bulletin 108. Professional Papers 73 and 157 of the United
States Geological Survey are the best authorities on the Tertiary gravels
of the Sierra Nevada and the Mother Lode gold belt, respectively.

The leading lode-gold producing counties of the state are : Amador,
Calaveras, El Dorado, Kern, Mariposa, Nevada, Shasta, Siskiyou,
Sierra, Trinity and Tuolumne.
The leading placer-gold producing counties of the state are: Butte,

Merced, Placer, Sacramento, Stanislaus, and Yuba.
For contemporary pictures and information concerning the early

days of gold in California, see Egenhoff (1).

Alameda County: 1, Stringers of quartz with visible free gold were
found on the west and north slopes of the Berkeley Hills, Lawson (7)
p. 23.

Amador County: 1, Talc filled with gold particles came from the
Soapstone Lode, Engineering and Mining Journal (2) p. 195. 2, A rib-

bon of solid gold three-eighths of an inch or more in thickness was
found in the old Eureka mine (sec. 8, T. 6 N., R. 11 E., M. D.), Logan
(16) p. 101 [quotation from a report by John B. Trask, 1855].

Butte County: 1, A nugget weighing 832 ounces came from the Wil-
lard claim near Magalia, J. D. Hubbard (1) p. 353. 2, Gold in barite

gangue came from Pinkstown Ledge, half a mile south of Big Bend
Mountain, Turner (12) p. 588.

Calaveras County: 1, The largest mass of gold quartz ever reported in

California came from the Morgan mine and was valued at $43,534,

Logan (16) p. 129. See also Tuolumne County, (3).

Colusa County: 1, Gold deposited on quartz crystals occurred in the

Manzanita cinnabar mine on Sulphur Creek. This mine was worked for

gold from 1865-92, Anbury (2) p. 44.

El Dorado County: 1, Near Coloma, 3 miles from Sutter's Mill, a

specimen was found weighing 31 ounces, a beautiful mass with a deli-

cately marked surface consisting of a network of fibers, W. P. Blake

(3) p. 79. 2, A mass of gold in imperfect crystals was found 7 miles

from Georgetown, in 1866, W. P. Blake (11) p. 120. 3, A beautiful

specimen—large crystalline plates studded with triangular markings
was found at Spanish Dry Diggings, E. S. Dana (3) p. 138. 4, Gold
occurred in albite at the Shaw mine. Storms (6) p. 173.

Hiimholdt Covnty: 1, Gold washed out of the black sands of the sea

cliffs at Upper Gold Bluffs was observed to form a nearly complete

coating of the beach sands. This coating was temporary, and was dis-

sipated with the next tide, S. Johnson (1) p. 536. R. W. Raymond (7)

p. 145 described the bluff and showed a structure section.

Inyo County: 1, Gold occurs in purple fluorite. producing an unusual
appearing ore, at the Waterfall prospect, 3 miles north of Antelope
Springs, A. Knopf (5) p. 113. 2, Microscopic octahedral crystals were
found at the Ida mine. Hanks (12) p. 184. 3, A nugget weighing 39^
ounces was reported from the Halleluja claim, at the north end of Death
Valley, Los Angeles Times, July 30, 1945.
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Lalic County: 1, Gold nuggets with attached cinnabar were found
near Sulphur Springs, Bear Valley, 10 miles northeast of Borax Lake,

J. A. Phillips (1) p. 326.

Los Angeles County: 1, One of the early discoveries of gold was made
on the San Francisquito Ranch in June 1841, J. J. Warner (1) p. 170.

Mariposa Comity: 1, "Crystals [of gold] are bunches of octahedrons

with perfectly flat and highlj' polished faces from -J" to i^" across,"

at the Princeton mine, ]\lariposa Estate, J. R. Browne (4) p. 25
quoting W. P. Blake's report of November 1861.

Nevada County: 1, Gold associated with altaite occurred at the Provi-

dence mine, Lindgren (12) p. 116. 2, Beautiful leaf gold occurred in

cavities lined with quartz crystals, at the Granite Hill and North Gold
Ilill veins, ibid. p. 115. 3, "Wires of gold were found on large crystals of

pyrite at the Pennsylvania mine, Nevada City, E. MacBoyle (1) p. 43.

4, Beautiful plates and angular masses of gold in snow-white quartz,

often associated with brilliant crystals of arsenopyrite, were found at

the Lafayette and Helvetia mines, W. P. Blake (3) p. 76.

Placer County: 1, Several octahedral crystals three-eighths of an inch

across, and a large "skeleton" crystal 1 by | inches, came from Forest

Hill, W. P. Blake (3) p. 78, (7) p. 299. 2, Several beautiful arborescent

specimens of gold were found on Irish Creek. One (12 by 4 inches in

dimensions) was in the form of a leaf, with one side arborescent and
the other studded with 25 perfect octahedrons, W. P. Blake (3) p. 78.

3, A mass, uearlj^ all gold, weighing 187 ounces was found 2 miles above
Michigan Bluff on American River, W. P. Blake (16) p. 166.

Santa Clara County: 1, Gold has been found in red garnets of the

eclogite at Coyote Creek, 6 miles north of San Martin, Holway (1)

p. 347.

Shasta County: 1, A slab of gold nearly a quarter of an inch thick,

weighing 100 ounces, came from the Mad Mule mine in Grizzly Gulch,

northeast of Tower House, Ferguson (3) p. 251. Normally the gold here

occurs as thin fibus or as dendritic forms in ealcite.

Sierra County: 1, A large nugget or mass from the vein, weighing
about 95 pounds, came from the Monumental mine, near Sierra Buttes,

Newberry (2) p. 10. The original mass was probably as much as 140
pounds.

Siskiyou County: 1, Thin triangular plates of gold with a hexagonal

pattern came from Yreka, E. S. Dana (3) p. 138. 2, A mass of leaf gold

from Quartz Valley, 25 miles from Yreka, was valued at $6,000, Engi-
neering and Mining Journal (11) p. 828. 3, Gold occurring in conglom-

erate was reported from the Cottonwood district. Turner (25) p. 653.

Tuolumne County: 1, A large nugget weighing 209i ounces was
found at Sonora, Du Bois (1) p. 177, (2) p. 175. 2, Numerous large

nuggets have come from a small area including Sonora, Columbia,

Springfield, and Shaws Flat, Hittel (2) p. 300. 3, Small brilliant

prisms of gold (distorted cr3'stals) have come from Sonora, and Angels
Camp in Calaveras County, W. P. Blake (11) p. 57. 4, Wire gold

resembling a braided cord was found at the Golden Rule mine, S.M.B.

(15176). 5, Placer gold was reported as commonly coated with quick-

silver, at Curtis Creek, J. S. Wilson (1) p. 315. 6, A beautiful specimen

of gold found in loose quartz crystals and talc measured 6 x 1.3 inches

and weighed 67 ounces. Found in 1946 on the Eureka and Grizzly

claim, Ei E^ sec. 26, T. 1 S., R. 15 E., M.D., Logan (23) p. 65.
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GOLD, var. ARGENTIAN (ELECTRUM)
Alloy of gold and silver

Colusa County: 1, Argent ian gold was mined with cinnabar and
sulfur from Sulphur Creek, B. S. Dana (5) p. 1096.

Fresno County: 1, Reported from the Jeff Davis mine near Millerton,

Hanks (3) p. 25.

Inyo County: 1, Reported from Kearsarge district, Hanks (15)

p. 135.

Lassen County: 1, Occurred with free gold from Hayden Hill dis-

trict, Preston (1) p. 212.

Madera County: 1, Wire argeutian gold was found at the Hanover
mine. Pine Gold Gulch (S.M.B. 1598), Hanks (14) p. 89.

Mono County: 1, Rej^orted from Bodie, Hanks (3) p. 25 and (12)

p. 190.

Placer County: 1, It occurred in the Moore and other mines of the

Ophir district, Lindgren (7) p. 271.

Tulare County: 1, Reported from the White River, Angel (2) p. 732.

GOLD AMALGAM
A native alloy of gold and mercury very rarely found

Mariposa County: 1, Found in the region around Mariposa, noted

first by Schmitz (1) p. 713, and analyzed by Sonnenschein (1) p. 244.

Nevada County: 1, Reported from the Odin drift mine near Nevada
City, Lindgren (12) p. 116.

GONNARDITE
Hydrous calcium, sodium, and aluminum silicate, Ca4Na8AlioSi2408o'28H20

Orthorhombic. Fibrous, radiating. Silky luster. Color white. H. = 4^-5.

G. = 2.3.

Riverside County: 1, Gonnardite was found in white, silky, radiated

fibers with wollastonite and pyrite in the Commercial quarry at Crest-

more, Foshag (p.c, '36).

GOSLARITE
Hydrous zinc sulphate, ZnS04-7H20

Orthorhombic. In long acicular crystals and massive crusts. One per-

fect cleavage. Brittle. Vitreous luster. Color white, reddish, yellowish.

H. = 2. G. = 2.

Reduced with soda on charcoal, gives yellow coating, which turns green

when heated with cobalt nitrate. Yields water in closed tube. Easil.v

soluble in water. Taste astringent.

Goslarite is formed through the decomposition of sphalerite and is

sometimes found on mine walls.

Shasta County: 1, It is reported from some of the copper deposits in

the county, Gratou (3) p. 100.

Trinity County: 1, It occurs with other sulphate minerals in the

alteration products at Island Mountain, Langdon (1) p. 279.

GRAPHIC TELLURIUM
See sylvanite

GRAPHITE—Plumbago—Black Lead

Native carbon, C
Hexagonal-rhombohedral. In six-sided tabular crystals. Commonly in

embedded foliated masses, also columnar or radiated ; scaly or slaty

;
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granular to compact ; earthy. Clcavaffe basal, perfect. Thin laminae flex-

ible, inelastic. Feel greasy. Luster metallic, sometimes dull earthy. Iron-

black to dark steel-gray. Streak gray. II. = 1-2. G. = 2.09-2.23.

B. B. infusible. Unaltered by acids.

Graphite is prominent in some schists and gneisses and when present

in considerable amount the grapliitic gneiss or schist is sometimes mined

for the graphite. In mining di.stricts it is often seen coating the walls

of veins and mixed with the talcose gouge.

It is a common constituent of ciystalliuc limestones and is often dis-

seminated through the limestone in mimite flakes and in larger foliated

masses.

No extensive deposits of good quality graphite are known to occur

in the state, but a few small deposits have been worked for the manu-
facture of paints and lubricants. Much of the graphite of California is

so intimately mixed with silica that its separation as pure material is

an expensive operation. It is typically a constituent of metamorpliic

rocks and as such may be found in every county.

Amador County: i, Graphite is rather abundant at the Argonaut
mine, Josephson (1) p. 475.

Calaveras County: 1, It has been mined at Campo Seco, Bastin (1)

p. 197.

Del Norte County: 1, Foliated plates of graphite in limestone are

found 18 miles northeast of Crescent City, Irelan (3) p. 164.

Fresno County: 1, It is prominent in the rocks on the Reeves Ranch,

3 J miles west ofDunlap, Crawford (2) p. 642. 2, At Borer Hill, Hanks
(12) p. 224. 3, Graphitic schists are found east of Squaw Valley (T. 14

S., R. 24 E., M. D.). 4, At Svcamore Creek near Trimmer, W. W. Brad-

ley (2) p. 451.

Imperial County: 1, A large deposit of good graphite occurs on the

southeast slope of Covote Mountains 7 miles north of Coyote Wells,

Tucker (4) p. 267.

Kern County: 1, Graphite was noted near Fort Tejon, J. R. Browne

(4) p. 254.

Los Angeles County: 1, A rather considerable deposit occurs in the
Verdugo Hills (.see. 4, T. 1 N., R. 13 W., S. B.), Anbury (3) p. 280. 2,

Graphite schist occurs in Kagel Canyon, 8 miles east of San Fernando,
Beverly (1) p. 349. 3, Two deposits are in Pacoima Canyon (sec. 17,

T. 3 N., R. 15 W., S. B.), ibid. p. 351. 4, Several deposits (graphitic

schist) have been found near the head of San Francisquito Canyon (T.

6, 7 N., R. 15, 16 W., S. B.), ibid. p. 349. 5, Crystalline graphite in a
biotite-sillimanite schist occurs near Elizabeth Lake Canyon (T. 7 N.,

R. 15 W., S. B.), ibid. p. 351. 6, A deposit in Bouquet Canyon (sees.

11, 12, T. 6 N., R. 15 W., S. B.), has been worked occasionally for a
considerable period, Simpson (1) p. 410.

Marin County: 1, A deposit of graphite has been reported from the
border of Tomales Bay, Walker (1) p. 915.

Mendocino County: 1, Graphite has been mined east of Point Arena
(sec. 8, T. 12 N., R. 15 W., M. D.), Aubury (3) p. 280.
Monterey County: 1, Occurs in lustrous flakes in most of the lime-

stones of the Sur series, P. D. Trask (2) p. 131.

Nevada County: 1, A deposit carrying 26 percent carbon was reported
at the Black Quartz mine, near Washington, Mining and Scientific
Press (42) p. 840.
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Riverside County: 1, Graphite flakes are abundant in the brucite

limestone at Crestmore, Woodford et al. (10) p. 354. 2, Crystals as

much as 2-3 millimeters in size occur associated with wollastonite in the

crystalline limestone at the Jensen quarry, Peebles (p.c, '44).

San Bernardino County: 1, Large deposits are reported near the

head of the Santa Ana River, 15 miles from East Highlands, Anbury

(3) p. 280. 2, Fine-grained graphite schist comes from Eva Canyon
half a mile to 1 mile from its mouth, Bastin (2) p. 164. 3, Graphitic

schist occurs in Green Canvon, in the Big Bear Lake area, sees. 28, 29,

32, 33, T. 2 N., R. 2 E., S."B., Wright et al. (5) p. 166.

San Diego County: 1, Graphite in mica schist is reported near Mason,
(sec. 34, T. 13 S., R. 5 B., S. B.), Tucker (4) p. 378. 2, "Black mica"
presumabl.y graphite was reported in 1792 by Martinez (1) p. 40, as

occurring "near San Diego."
Sonoma County: 1, Small deposits of graphite and graphitic schists

occur southwest of Healdsburg, Anbury (3) p. 281. 2, Near Petaluma,
ibid., p. 281. 3, In Knights Valley, Hanks (12) p. 225.

Tulare County: 1, A large low-grade deposit (Camp Nelson graph-

ite) occurs in sec. 34, T. 20 S., R. 31 E., M. D., Franke (1) p. 444. 2,

Graphite schist is found in Drum Valley, Anbury (3) p. 280.

Tuolumne County: 1, Graphite was mined at an early date at the

Eureka plumbago mine (discovered in 1853) (E. ^ sec. 24, T. 2 N.,

R. 14 E., M. D.), J. R. Browne (4) p. 252, Logan (23) p. 75.

GRAY COPPER ORE
See tetrahedrite

GREENOCKITE
Cadmium sulphide, CdS

Hexagonal. Generally as thin coatings. Cleavage distinct. Brittle.

Adamantine to resinous luster. Color and streak orange yellow. H. = 3-3*.

G. = 4.9-5.0.

Mixed with sodium carbonate and heated on charcoal, a coating is ob-

tained which is reddish brown near the assay and yellow beyond. Soluble

in hydrochloric acid.

A very rare mineral occasionall.y found coating sphalerite.

Xanthochroite has been shown to be identical with greenoekite,

Palacheet al. (10) p. 230.

Inyo County: 1, Orange yellow prismatic crystals were found in a
vein with hemimorphite at Cerro Gordo, Woodhouse (p. e., '45).

Mono County: 1, Rock specimens from T. 8 N., R. 22 E., M. D., were
coated with brilliant yellow to orange greenoekite (xanthochroite),
Schaller (34) p. 137. Other specimens show as a coating on magnetite,
S. M. B. (18924), Eakle and McLaughlin (17) p. 141.

Riverside County: 1, Thin coatings of greenoekite were found on
sphalerite at Crestmore, Eakle (15) p. 352.

San Bernardino County: 1, Thin coatings of greenoekite were found
on quartz from the San Bernardino IMountains (sec. 31, T. 1 N., R. 1 E.,

S. B.), W. W. Bradley (30) p. 194.

Santa Clara County: 1, S. M. B. (18467) was sent in from this county.
Shasta County: 1, Sevei-al thousand pounds of cadmium were pro-

duced at the Mammoth Copper Company plant, presumably from cad-

mium in the sphalerite. This may in part be as greenoekite associated

with the sphalerite, Hamilton (4) p. 241.
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*GRIFFITHITE, 1917

Hydrous magnesium, iron, calcium, and aluminum silicate,

4(Mg,Fe,Ca)0(AI,Fe)i-03-5SiOa-7HsO

Monoclinic. Basal plates and shreds. Cleavage basal. Sectile. Color dark

green. H. = 1. G. = 2.309.

Fuses with intumescence to a black magnetic slag. Soluble in hydro-

chloric acid with gelatinization.

Los Angeles County: 1, Griffithite, a variety of chlorite, occurs in

amygdules up to 1 inch across in basalt of Cahuenga Pass. Named by

Larsen and Steiger (6) p. 11.

Analysis (hy Steiger)

SiO- AIsOj Fe.O. FeO MgO CaO
39.64 9.05 7.32 7.83 15.80 2.93

Na-O K2O H=0— H2O+ TiOj
0.71 none 12.31 4.90 none = 100.49%

2, Griffithite occurs in the Pacific Electric quarry, Brush Canyon,

locality 2, Neuerburg (1), p. 136.

GROSSULARITE
See garnet

GRONERITE
See amphibole

GUADALCAZARITE
Zincian metacinnabar, (HgZn)S,Zn: Hg up to at least 1:6

Santa Clara County: Minute rhombohedral-hemimorphic crystals

from New Almaden described by INIelville (2) p. 292 as metacinnabar,

should be called guadalcazarite, Wherry (3) p. 37. According to Pa-

lache et al. (10) p. 216, however, guadalcazarite is simply a zinc-bearing

metacinnabar. It is possible that these crystals were wrongly identified

as to their form.

GOMBELITE
Composition essentially the same as muscovite, but habit fibrous in-

stead of platy.

San Bernardino County: 1, Fine fibrous material from NEi see. 33,

T. 1 S., R. 5 "W., S. B., between Bloomington and Jensen's quarry, has

nearly the composition of muscovite, but is not micaceous, and is con-

sidered by Woodford (p. c, '45) to be probably giimbelite.

GUMMITE
Hydrous uranium oxide, U03'nH20

Massive. Dense rounded or flattened masses or crusts, and as pseudo-

morphs. Fracture conchoidal to uneven. Brittle. H. = 2i-5. G. = 3.9-6.4.

Luster greasy to waxy or vitreous. Color yellow, orange, reddish yellow,

to orange- or hyacinth-red, to red-brown to black. Streak yellow, brown-
ish, olive green.

Gummite has the same relationship to well-defined uranium oxides that

limonite and wad have to oxides of iron and manganese. It may actually

be largely curite (2PbO-5U03-4H20 ?)

Kern County: 1, Gummite is tentatively reported in quartzite float

in the McKittrick-Taft area, Anon. (28) p. 2.
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GYPSITE
See gypsum

GYPSUM
Hydrous calcium sulphate, CaS04-2H20

Monoclinic. Crystals flattened or prismatic to aciciilar. Massive, granu-

lar, fibrous, lamellar. Oue perfect cleavage. Pearly to subvitreous luster.

Colorless, white, gray, light brown, reddish. Streak white. H. = I5-2.

G. = 2.31-2.32.

Fuses at 2.5-3. Easily soluble in dilute hydrochloric acid. Gives water

in a closed tube and crumbles to a white powder.
Selenite, satin spar, alabaster, and gi/psite are varietal names. The

granular, bedded, and efflorescent deposits are the only ones of value in

the state and the term "gypsite" is generally applied to the material of

such deposits.

Gypsum is a very common mineral. Since it is easily formed by the

action of sulphate waters on limestone, small amounts of gypsum are

common in mining regions where sulphides are decomposing. Larger

bodies are generally bedded deposits formed by the evaporation of

calcium-sulphate waters; these are apt to be impure from admixtures

of calcium carbonate and clay. The principal gypsum deposits of the

state have been described by Hess (16) pp. 58-86, and Ver Planck (2).

Calaveras Counfy: 1, Platy aggregates of gypsum occur with cpiartz

at the Utica mine, Angels Camp, A. Knopf (11) p. 37.

Fresno County: 1, Gyjisite of good quality occurs in beds 3-15 feet

thick at the Paoli mine, Tumey Gulch (SWi sec. 1, T. 16 S., R. 12 E.,

M. D.) and on adjacent lands, He.ss (9) p. 9. 2, Several deposits are

near Coalinga (sec. 21, T. 19 S., R. 15 B., sec. 22, T. 20 S., R. 14 E.,

M. D.) ibid., p. 9. 3, Satin spar has been found at the San Joaquin coal

mine (sec. 26, T. 20 S., R. 14 E., M. D.) W. W. Bradley (2) p. 452.

Imperial County: 1, An extensive deposit of good quality gypsum,
some of it in large cleavage plates, occurs with associated celestite, in

the Fish Creek Mountains (T. 13 S., R. 8, 9 E., S. B.), Tucker (11) p.

271. 2, Another extensive deposit occurs 3 miles northwest of Coyote

Wells, Tucker (4) p. 267. Emory (1) p. 103 noted gypsum and mica
crystals on the approaches to Carizzo Gorge, which may be near this

deposit.

Inyo County: 1, Several beds of pure white gj'psum, 6 to 10 feet thick

are reported from China (Morri.son) ranch 1 mile northeast of Acme
Station, Tonopah and Tidewater Railroad, Hess (16) p. 63. 2, Six-inch

veins of transparent selenite have been found in the Upper Canyon Bed
niter deposits, G. E. Bailey (2) p. 172. 3, Small crystals of gypsum
are associated with glauberite and halite in the muds at Pluto Springs

in the bottom of Death Valley, "Webb (p. c, '45).

Ker?i County: 1, Gypsite has been found in extensive deposits at a

number of localities on the west side of the San Joaquin Valley (T. 25,

26, 30, 32 S., R. 18, 22, 23, 24 E., M. D.), Hess (16) pp. 64, 65, Fair-

banks (20) p. 123. 2, Beds up to 10 feet thick are found southeast of

Cane (Koehn) Springs, (sec. 28, T. 30 S., R. 38 E., M. D.), Hess (16)

p. 73. 3, Good gypsum crystals have been found at the San Emigdio
mine. W. P. Blake (5) p. 308.

Los Angeles County: 1, Loose, well-formed crystals in sand and clay

have been found half a mile from the shore, north of Sunset Boulevard,

Murdoch (p. c, '45).
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Mono County: 1, Seleuite crystals are occasionally found in the tubes

of tufa at Mono Lake, I. C. Russell (1) p. 311.

Napa County: 1, Good crystals of gypsum have been found in the

Palisades mine, 2 miles north of Calistoga, Ilulin (p. c, '36).

Nevada County: 1, Gypsum in stellate radial groups up to 3 inches in

diameter was found near Truekee Pass, Hanks (12) p. 226.

Riverside County: 1, Good crystals of gypsum can be found in tun-

nels in Gypsum Canj'on, 2 miles south of Corona, Hess (16) p. 77.

2, Extensive deposits of gypsum associated with anhydrite occur at the

Midland mine of the U. S. Gypsum Company, in the Little Maria
Mountains, Campbell (p. c, '36). 3, Another large deposit is 3 miles

north of Packards Well, at the north end of Palen Mountains, F. J. H.
Merrill (2) p. 579. 4, Thick beds of gvpsum occur in the ]\Iaria Moun-
tains (T. 3, 4 S., R. 21 E., S. B.), F. J. H. Merrill (2) p. 577.

San Bernardino County: 1, Crystals, and cleavage slabs of selenite

occur in veins in the borate beds of the Calico Hills, G. E. Bailey (2)

p. 58, Hamilton (3) p. 352. 2, Massive gypsum occurs in sees. 15, 22, etc.

T. 18 N., R. 5 E., S. B., in the Avawatz Mountains, Hess (16) p. 82.

3, Extensive beds interstratified with salt are present in the Avawatz
Mountains, Cloudman et al. (1) p. 869. 4, It is one of the minor min-

erals at Searles Lake, H. S. Gale (13) p. 297. 5, It occurs in Amboy
Sink at Bristol playa, Gale, H. S. (17), p. 5.

Sajita Barbara County: 1, Alabaster occurs on a branch of Santa

Barbara Creek (SEJ sec. 34, T. 9 N., R. 25 W., S. B.), Hess (16) p. 84.

2, Crystals are reported from Santa Rosa Island, S. M. B. (12313). 3,

Large quantities are found at Point Sal, Fairbanks (14) p. 16.

Siskiyou County: 1, Abundant gypsum crystals are found with crys-

tallized sulphur at a spring at the summit of Mount Shasta, H. Wil-

liams (2) p. 240.

Ventura County: 1, Massive gypsum is interbedded with diatoma-

ceous shale 4 miles south of Fillmore (sec. 12, T. 3 N., R. 20 W., S. B.),

Huguenin (2) p. 761. 2, A 40-foot bed of pure gypsum is reported at

French Point Hill, in the Cuyama Valley. Angel (2) p. 599. 3, Selenite

and massive gypsum are found at the Russell boras mine, north of

Lock-wood Valley, H. S. Gale (11) p. 446.

Occurrences of no particular commercial or mineralogic interest have
been reported from the following counties: Butie, S. M. B. (7235);
Kings. Hess (9) p. 14; Los Anqetes, Hess (16) p. 75, Simpson (1) p.

412 ; il/erccrf. Watts (1) p. 331; Orange, S. M. B. (12216) ; San Benito,

Fairbanks (20) p. 120, W. W. Bradley and Logan (7) p. 639; San Ber-

nardino, Hess (16) p. 81, Tucker and Sampson (17) p. 382; San Fran-
cisco, Eakle (1) p. 316; San Joaquin, S. M. B. (13885); San Luis

Obispo, Hanks (12) p. 226, Crawford (1) p. 325; Solano, J. D. Dana
(2) p. 656; Stanislaus, Hanks (12) p. 266; Tulare, Hanks (12) p. 226.

GYROLITE
Hydrous calcium silicate, Ca4SicOir.(OH)2-3H20

Hexagonal-rhombohcdral. Fibrous and lamellar concretions. Perfect

basal cleavage. Vitreous luster. Colorless and white. H. = 3-4. 6. = 2.34-

2.45.

Fuses easil.v to a blebby glass and gives the yellowish-red flame of

calcium. Soluble in acid with some gclatinization. Gives water in a closed

tube.
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Gyrolite is formed as a secondary miueral iu crevices of rocks by the

alteration of lime silicates.

San Francisco County: 1, Found as spherical or massive platy or

plumose aggregates replacing wall rock iu fissures of basalt at Fort
Point, San Francisco, Sehaller (8) p. 124.

Santa Clara Comity: 1, A fibrous layer 1 to 3 centimeters thick was
found associated with apophyllite and bitumen in veins at the New
Almaden mine, Clarke (4) p. 128.

HALITE—Common or Rock Salt

Sodium chloride, NaCI

Isometric. Cubes, massive, granular, and crusts. Cleavage, perfect cubic.

Rather brittle. Vitreous luster. Colorless, white, yellowish, roddisb,

bluish. H. = 2A. G. = 2.1-2.6.

Fuses with intumescence and gives a strong yellow flame. Easily sol-

uble in water and has a saline taste.

Most of the .salt produced in the state is obtained by the evaporation

of the water of San Francisco Bay; also at San Diego and Monterey
Bays. Extensive deposits of the mineral exist in the southern

counties and some of them are mined. Salt is common in the desert

regions, where former lakes existed, and the deposits reach considerable

thickness in some localities, often alternating with beds of sulphates,

borates, carbonates, and mud shales. Salt wells, salt springs, salt

marshes, and salt rivers occur in these arid plains, and white incrusta-

tions of salt are often found along their borders.

Almost all of the desert playas in Imperial, Inyo, Kern, Riverside,

San Bernardino, and San Imis Obispo Counties have incrustations, or

sometimes considerable layers, of halite in the dry season. G. E. Bailey

(2) pp. 110-134 records in detail many of these occurrences.

Alpine County: 1, Hopper-shaped crystals have been found around
pools, and in glacial potholes, at Hams Salt Springs, on the north fork

of the IMokelumne River, Turner (la) p. 453.

Lake Coiinty: 1, Slender square prismatic crystals were found at

Borax Lake, Vonsen (3) p. 25.

San Bernardino County: 1, Octahedral crystals of halite have been

found at Searles Lake, where the main beds are solid halite, H. S. Gale

(13) p. 298. 2, Extensive beds of rock salt occur on the north flank of

the Avawatz Mountains, G. E. Bailey (2) p. 126. Phalen (3) p. 526.

3, Ijarge quantities of salt have been produced from Danby Dry Lake,

G. E. Bailey (2) p. 128. 4, From Amboy Sink, Bristol playa, southeast

of Amboy, Tucker (4) p. 357, Gale, H. S. (17) p. 6.

HALLOYSITE
Hydrous aluminum silicate, Al4Si4Qio(OH)8H20

Massive. Earthy, clay-like. Slightly plastic. Waxy to dull luster. Color

white, grayish, greenish, reddish, brown. H. = 1-2. G. = 2-2.2.

Like kaolinite in its blowpipe reactions. Generally classed as a clay.

Imperial County: 1, Halloysite has been recorded in association with

realgar and elaudetite 6 miles north of the 4S Ranch, li miles west of

the Colorado River, Kelley (1) p. 137.

Inyo County: 1, Banded white and brown, and massive white, halloy-

site has been found at the Cerro Gordo mine, A. F. Rogers (7) p. 381,

A. Knopf (8) p. 115.
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Mono Coimiy: 1, Ilalloysite from the Detroit copper mine near Mono
Lake has been analyzed, Clarke and Chatard (1) p. 23, (2) p. 12.

San Diego County: 1, The so-called "pay streak" of pink clay in the

pegmatite mines at Pala is halloysite, Sehaller (3) p. 191. It occurs in

large seams several inches thick and many feet in length.

HALOTRICHITE—Iron Alum

Hydrous aluminum and Iron sulphate, FeS04-Al2(S04)3-22H20

Monoclinic. Fibrous. Silky luster. Color .yellowish vrhite. H. = 2.

G. = 1.9.

Fusible. Soluble in water. Ink t.iste. Ammonia precipitates iron and

alumina from solution. Barium chloride precipitates barium sulphate.

Gives much water in a closed tube.

Alpine Cottnty: 1, Found as incrustations and thin seams at the

Leviathan sulphur mine, Gary (1) p. 488, Nichols (1) p. 172.

Alameda County: 1, Occurs as fibrous masses in the Eureka tunnel

near Livermore (N.R.).

Contra CoMa County: 1, Found at the Diablo mine (SE^ sec. 29, T. 1

N., R. 1 E., M. D.), C. P. Ross (2) p. 42.

El Dorado County: 1, Occurrence reported by gift of specimen,

S.M.B. (21343).

Los Anyeles County: 1, Occurs with melanterite in altered boulders

of a congionierate, in a road cut on Cahuenga Peak (SiSW^ sec. 25,

T. 1 N., R. 14 W., S. B.), Neuerburg (1) p. 159.

San Bernardino Counfy: 1, Found with other sulphates in the "sul-

phur hole" close to the borax mines, Calico Hills, Foshag (19) p. 352.

Shasta County: 1, It is found as incrustations around springs on Las-

sen Peak, Day and Allen (1) p. 118.

Sonoma County: 1, Halotrichite occurs sparingly at the Geysers, and
is reportedly rich in nickel, Vonsen (6) p. 290.

Trinity County: 1, It occurs in tufts at the Island Mountain pyrrho-

tite mass, Vonsen (p.c, '44).

* HANKSITE, 1884

9Na;;S04-2NA;..C03KCI
Hexagonal. Prismatic, tabular. Vitreous luster. Color white. H. = 3-3i.

G. = 2.562.

Fuses easil.v, giving a violet flame when seen through blue glass or the

Merwin color screen. Easily soluble in water. Taste saline. Shows a slight

effervescence when dropped into dilute hydrochloric acid. Barium chloride

precipitates barium sulphate. Silver nitrate precipitates silver chloride.

Inyo County: 1, Reported from the borax fields of Death Valley by
Hanks (17) p. 63.

Mono Cottnty: 1, Hanksite in minute crystals has been found asso-

ciated with trona on crusted deposits in salt pools on the east side of

Mono Lake, Murdoch (26), p. 358.

San Bernardino County: 1, Hanksite was discovered at Searles Lake,
described and named by Hidden (1) pp. 238-241 (with analysis by
Mackintosh, Hanks (17) p. 63. It was analyzed and the crj-stals de-

scribed by E. S. Dana and Peufield (2) p. 136, and Pratt (1) p. 133.

The mineral is strongly luminescent, Melhase (4) p. 4.
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Analysis

Mackintosh _

Penfield

Pratt

SO3

45.89
43.59
45.93
45.78

CO2
5.42

5.42

5.65

5.63

CI

2.36

2.13

2.21

2.28

NasO
46.34
40.86
43.35

43.61

K

2.33

2.48

2.39

Insol.

4.41

0.19
0.12

Ign.

__ = 100.01%
1.32 = 100.06%
__= 99.81%
__= 99.81%

HAUSMANNITE
Manganese oxide, Mn304

Tetragonal. S>mall p.vraniklal crystal.';, granular massive. Pyramidal
cleavage. Submetallic luster. Color brownish black. Streak chestnut

brown. H. = 5-51. G. = 4.T2-4.85.

Infusible. Dissolves in hydrochloric acid, yielding chlorine gas. Borax
bead is amethystine or wiue colored. Fused on platinum with sodium car-

bonate, gives deep blue-green fusion.

Hausmannite is not easily identified, and may well occur in many
other places in the state than those which have been recorded.

Placer Counfy: 1, Hausmannite has been reported near Auburn, Fair-

banks (1) p. 47.

Plumas County: 1, Specimens of hausmannite have come from
Meadow Valley, Miser and Fairchild (1) p. 6.

San Joaquin County: 1, Found at the old Ladd mine, with bemen-
tite, W. W. Bradley (32) p. 98.

San Luis Ohispo County: 1, Hausmannite occurs as an alteration

product of older manganese minerals at the Staneuch Ranch, Prefumo
Canyon (sec. 6, T. 31 S., R. 12 E., M. D.) P. D. Trask et al. (4) p. 86.

2, It is abundant in the ore of the Noble Electric Company deposit,

associated with barite and native copper, Taliaferro and Hudson (3)

p. 269.

Santa Clara County: 1, It was abundant as crystals and subhedral

grains in the manganese boulder at Alum Rock Park, A. F. Rogers (21)

p. 444.

Stanislaus County: 1, It occurs with bementite and other manganese
minerals at the Buckeye mine (sees. 2, 3, T. 5 S., R. 5 E., M. D.) P. D.
Trask et al. (4) p. 59.

Trinity County: 1, It makes up 40-50 percent of the ore at the Blue
Jay mine (NWi sec. 17, T. 26 N., R. 12 W., M. D.), and occurs in neigh-

boring mines in the Mad River area, P. D. Trask et al. (4) p. 59.

HAOYNE
See lazurite

HEAVY SPAR
See barite

HECTORITE
See montmorillonite

HEDENBERGITE
See pyroxene

HEDYPHANE
See bayldonite

HELIOTROPE
See quartz, chalcedony
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HELVITE
A silicate of beryllium and manganese, with sulphur, (Mn,Fe)8BeoSioOj4Ss

Isometric. Crystals commonly tetrahedrons. Cleavage poor. Color honey

yellow to yellowish brown. H. = 6-6.5. G. = 3.16-3.36. Fuses readily.

Distinguished from yellow garnet by test with AssOa, which produces

bright yellow arsenic sulphide.

San Diego County: 1, The first discovery of this rare mineral is re-

corded from the Clark vein at Rincon, -where it occurs in petalite-

spodumene rock in small yellow grains and imperfect crystals, Mur-

doch (18) p. 198. 2, Helvite is reported as very rare minute honey-

colored tetrahedra in the Gem Star and Katerina mines, Pala, Jahns

and Wright (5), p. 31.

HEMATITE—Red Ocher

Iron oxide, FeaOa

Hexagonal-rhombohedral. Crystals, compact massive, lamellar, granu-

lar, micaceous, and earthy. Luster metallic, submetallic, or dull. Color

black, red, brown. Streak red and reddish-brown. H. = oiSi. G. =
4.9-5.3.

Gradually acted on by strong acids; ammonia precipitates ferric hy-

drate. Becomes magnetic on heating. Gives little or no water in closed

tube.

Hematite forms the universal red coloring matter of the rocks. It is

commonly fine grained or amorphous, but occasionally occurs as flaky

crystalline specular hematite. Much more rarely it may be in larger,

well-formed crystals. Manj^ of the magnetite ores in the state are par-

tially changed to martite, a pseudomorph of hematite in the form of

magnetite. Many low-grade "red ochre" deposits of hematite in the

state have been mined for pigment rather than for iron. It is possible

to list only the more important occurrences of this mineral. H. Wilson

(1) in Bulletin 370 of the U. S. Bureau of Miues, gives a good summary
of the iron pigment ores of California.

Fresno County: 1, A large vein of hematite and magnetite is found

at the Magnetic and other mines in the Minaret Mountains, Goldstone

(1) p. 191.

Humboldt County: 1, A large quantity of hematite boulders, derived

from several large veins, occur on the ocean beach 4 miles south of

Centerville, Lowell (1) p. 408. Laizure (3) p. 295, describes what
appears to be this deposit. Ogle (1) p. 79, was unable to verify the

occurrence, although a large isolated fragment of altered volcanic rock

that is probably limonite not hematite, was found at the locality.

Imperial County: 1, Shiny, mirrorlike plates of hematite are found
in several veins in the Cargo Mucliacho district, Henshaw (1) p. 185.

Inyo County: 1, Specular hematite occurs in considerable amount at

the Roper iron mine 7 miles east of Kearsarge Station, Tucker (11)

p. 475. 2, A considerable body of hematite is reported 5 miles south of

Shepards Canyon, almost on the edge of Panamint Valley, Crawford

(1) p. 326. 3, Hematite of high grade occurs in the Millspaugh iron

deposit, Argus Mountains. (T. 22 S., R. 42 E., M. D.), Tucker (36)

p. 319.

Kern County: 1, Specular hematite is found at Mount Breckenridge

(sec. 4, T. 29 S., R. 31 E., M. D.), G. C. Brown (1) p. 516.

Lake County: 1, Pseudomorphs after mareasite have been found at

the Baker mine 6 miles from Lower Lake, A. F. Rogers (3) p. 18.
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Lassen County: 1, An extensive deposit of hematite is reported 5

miles south of Susanville, J. C. O'Brien (1) p. 79. 2, Micaceous hema-
tite is found at Mountain Meadows, S. M. B. (13680).

Mono County: 1, Specular hematite is locally abundant in the anda-

lusite mine of Champion Sillimanite Inc., A. Knopf (7) p. 551. 2, The
"red vein" in the Bodie mine was so called because of the bright red

color produced by hematite, "Whiting (1) p. 385.

Placer County: 1, An important deposit, associated with magnetite,

occurs at the Hotaling mine, 3^ miles west of Clipper Gap, Logan (4)

p. 452.

Plumas County: Massive and specular hematite occur in moderate

abundance at several localities: 1, Crescent Mills, 2, Mumfords Hill,

3, Lights Canyon, Hanks (12) p. 229; 4, with magnetite near the

Diadem Lode, E. M. Boyle (2) p. 12; 5, a large vein with magnetite

near Moonlight, 11 miles north of Taylorsville, ibid. p. 36.

Riverside County: 1, Considerable hematite has been formed by
alteration of magnetite at Eagle Mountain (T. 4 S., E. 14 E., S. B.),

Harder (6) p. 63, Powell (1) p. 481. 2, Specular hematite with epidote

is found in the Monte Negro district. Storms (4) p. 369.

San Bernardino County: 1, At the Iron Age deposit, 6 miles east of

Dale (sec. 29, T. 1 S., R. 13 E., S. B.) extensive deposits of hematite

and magnetite occur, Harder and Rich (4) p. 237. 2, Hematite-magne-

tite deposits, some of them rather sizeable, are found in the Kingston

Mountains (T. 19 N., R. 11 E., S. B.) Tucker and Sampson (17) p. 335.

3, At Iron Mountain (see. 27, T. 6 N., R. 4 E., S. B.) Cloudman et al.

(1) p. 819. 4, Cave Canyon (sec. 12, T. 11 N., R. 7 E., S. B.) ibid,

p. 818. 5, Soft hematite occurs near Kelso (T. 10 N., R. 13 E., S. B.),

C. C. Jones (2) p. 1889, Lamey (5) p. 87. 6, Massive hematite occurs

at the Tiefort Mountains deposit (sec. 22 ?, T. 14 N., R. 4 E., S.B.),

Tucker (36) p. 319. 7, Hematite is found with magnetite in the. Old

Dad Mountains (sec. 13, 14 ?, T. 12 N., R. 10 E., S.B.), Lamey (3)

p. 61. 8, Hematite and masnetite from the Iron Mountain and Iron

King deposits. Silver Lake district (T. 15 N., R. 6, 7 E., S.B.), Lamey
(2) p. 39. 9, Hematite occurs with magnetite in the Iron Hat deposit,

(T. 6 N., R. 14 E., S.B.), Lamey (6) p. 99. 10, Hematite is found in

the Ship Mountains deposit (T. 5 N., R. 15 B., S.B.), Lamey (7)

p. 113. 11, Crystals and rosettes of specular hematite occur in meta-

morphic rocks at the Verde Antique quarry 15 miles northeast of

Victorville; 12, at Globerson Iron mine, 7 miles southeast of Hodge;

and 13, about 3 miles north of Barstow, found with yellow serpentine,

epidote, green garnet and actiuolite. Bowen (1), p. 134, 135, 148.

San Luis Obispo County: 1, An extensive deposit is found at the

Harrington iron mine (T. 31 S., R. 11 E., M. D.), Franke (2) p. 423.

Shasta County: 1, The Iron Mountain mine supplied a considerable

amount of hematite to the smelter at Heroult, Hanks (12) p. 229.

Sierra County: 1, Pure and abundant specular hematite was reported

from Pour Hills, 10 miles northeast of Do^^^aievilIe, J. R. Browne (4)

p. 222.

Sonoma County: 1, A large body of hematite was reported from the

Hooper ranch, 5 miles north of Nobles, near the west fork of the

Gualala River, W. W. Bradley (1) p. 322.
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H EM I MORPHITE—Calamine

Zinc silicate, Zn4Si207(OH)sHjO
Orthorhombic. Hemimorpliic crystals. Drusy masses, earthy. Cleavage

perfect prismatic. Brittle. Vitreous luster. Color white ; sometimes bluish

or brown. Streak white. H. = 41-5. G. = 3.4-3.5.

Fuses with difficulty. Mixed with sodium carbonate and reduced on
charcoal, gives yellow coating of zinc. Yields some water in a closed

tube. Soluble, gelatinizes.

Inyo Cotmty: 1, A little hemimorphite has been found with willcmite

and smithsonite at the Ygnacio mine, Cerro Gordo, S. M. B. (8587),
Siebenthal (1) p. 922. 2, Occurs as colorless crusts with occasional crys-

tals, at the Defiance mine, and in radial groups of crystals at the Christ-

mas Gift mine, Darwin district, A. Knopf (4) p. 12, Murdoch and Webb
(14) p. 324. 3, Fine radial groups up to half an inch in diameter occur
with wulfeuite and chrysocoUa from the Reward mine, 2 miles east of

Manzanar Station, A. Knopf (5) p. 118.

Kern County: 1, A specimen (1231) in the University of California
collections at Berkeley is from the Jewett mine.

San Bernardino County: 1, Hemimorphite is associated with smith-
sonite at the Cuticura mine, S. M. B. (11534). 2, Crusts and radiating
clusters of slender crystals are found in cavities of barite at the Lead
Mountain mine, Murdoch and Webb (14) p. 327. 3, It is reported from
"Calico," E. S. Dana (5) p. 1097, but this may be questionable. 4, It
occurs with hydrozincite at the Carbonate mine (sec. 32, T. 15, 16 N.,

R. 14 E., S. B.), Tucker and Sampson (33) p. 128. Wiebelt (1), p. 1.

HESSITE
Silver telluride, AgaTe

Isometric. Generally in distorted octahedrons. Sometimes massive.
Metallic luster. Color lead gray to steel gray. Streak dark gray to black.

H. = 2i-3. G. = 8.31-8.45.

pjasily reduced to a metallic button of silver when fused on charcoal,
and yields a white coating of telluric oxide. Gives the tellurium reaction
like tetradymite.

Hessite generally contains gold and often grades into petzite, so the
two tellurides are apt to be together in mines. They occur in most mines
where gold tellurides are found, often associated with sylvanite or
calaverite.

Calaveras County: 1, Hessite was found with melonite and native
tellurium at the Stanislaus mine on Carson Hill, Genth (5) p. 311,
Logan (16) p. 133. 2, Hessite carrying some gold occurs in the Ford
mine half a mile east of San Andreas, A. Knopf (11) p. 89.

El Dorado County: 1, One float specimen was found in 1854 near
Georgetown, W. P. Blake (6) p. 270, (7) p. 302, Hanks (12) p. 229.

Another was found 5 years later with native gold and galena, \Y. P.

Blak^ (6) p. 270. 2, Hessite was reported to occur in the Barnes Eureka
mine, 3 miles northeast of Shingle Springs (N. R.)

Mono County: 1, Hessite was found in the upper workings of the

Silverado mine, Patterson district, in the Sweetwater Range, GianeUa
(p. c. '37).

Nevada County: 1, A specimen of soft gray hessite, with gold and
sulphides, has come from the Nevada City mine, Lindgren (12) p. 117.
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2, Small specks of liessite associated with petzite and uaumannite were

found in the Idaho-Maryland mine, C. F. Tolman (p. c. '36).

Shasta County: 1, Hessite was found in the Shearer and Rattler mine,

3 miles from Redding, Irelau (4) p. 47.

Siskiyou County: 1, A specimen of liessite in gold ore has come from
the Scott Bar mine, 3 miles from the mouth of Scott River, S. M. B.

(10637).
Tuolumne County: 1, Very small crystals were found in the Reist

mine, Whiskey Hill, Silliman (9) p. 9, Schrader et al. (1) p. 60. 2, It

occurred in the Bonanza and Jumper mines near Jamestown, S. M. B.

(13617). 3, Hessite was associated with petzite and coloradoite in the

Norwegian mine, Hillebrand (3) p. 62.

HETEROSITE
See purpurite

HEULANDITE
Hydrous calcium, sodium, and aluminum silicate,

(Ca,Na,K)„AI,o(AI,Si)Si2908o-25HjO

Monoclinic. In platy crystals. One perfect cleavage. Brittle. Luster
pearly and vitreous. Color white, red, brown. Streak white. H. = 3i-4.

G. = 2.18-2.22.

Intumesces or boils when fused. Soluble in hydrochloric acid, without
gelatinization. Gives water in a closed tube.

Heulandite is a zeolite usually formed as a secondary mineral in cav-

ities and seams of basic volcanic rock, with stilbite, chabazite, and other

zeolites.

Kern County: 1, Heulandite occurs sparingly in amygdules in lava

at Red Rock Canyon, associated with natrolite and analcite, Murdoch
(p.e. '52).

Los Angeles County: 1, Heulandite occurs with natrolite in vesicular

basalts west of Cahuenga Pass, near LlulhoUand highway. Funk (1)

p. 34. 2, Neuerburg (1), p. 158 locality 9; the mineral occurs with

ptilolite in "pillow" basalt. 3, Colorless crystals in veins and cavities in

basalt were found a quarter of a mile west of Acton, Murdoch and
Webb (6) p. 352.

Plumas County: 1, Abundant heulandite replacing feldspar was
found at the Engels mine, Graton and McLaughlin (4) p. 18.

San Diego County: 1, Occurs sparingly as pale-brown crystals with

stilbite, A. F. Rogers (4) p. 214, and rather abundantly replacing

spodumene, associated with petalite, Murdoch (18) p. 198, both in the

Rincon area. 2, Occurs sparingly in buff-colored tabular crystals at

Pala, in the gem pegmatites, Jahns and Wright (5), p. 42.

HIDDENITE
See spodumene

HILLEBRANDITE
See foshagite

HISINGERITE
A hydrated ferric silicate of doubtful composition

Perhaps not a definite mineral

Amorphous, color black to brownish. Streak yellowish brown. H. = 3.

G. = 2.5-3.0. Luster greasy.
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Sonoma County: 1, Thin brown coUoform crusts of liisiugerite coating

tridymite have been found iu vesicles of augitc andesite, NE^ sec. 10,

T. 7 N., R. 7 W., M. D., Rose (p.c. '50).

HOHMANNITE
Basic iron sulphate, FesOa^SOs-SHaO

Triclinic. Crystalline aggregates, clusters or prismatic crystals. One
perfect, two less perfect cleavages. Luster vitreous. Color orange to dark
brown. H. = 3. G. = 2.2.

Fusible. Heated iu a closed tube turns dark and gives water which has
an acid reaction. Practically insoluble in cold water but decomposed by
hot water. Easily soluble in hydrochloric acid.

Ungemach (2) p. 115, shows that castanite is the same as hohmannite.

Napa County: 1, Crystals of hohmannite, identified as castanite in

brecciated opalite, have been described by A. F. Rogers (35) p. 396
from the Rediugton (Boston) quicksilver mine at Knoxville. This
occurrence is referred to also by liaudy (1) p. 534.

HORNBLENDE
See amphibole

HORN SILVER
See cerargyrite

HOWLITE
Hydrous calcium silico-borate, HsCa2BsSi0i4

Monoclinic. Round nodules, massive, chalky. Dull luster. Color white.

H. - 1-3A. G. = 2.5.

Fuses easily and colors the flame green. Easily soluble and precipitates
silica. Calcium is precipitated with ammonium o.\alate from a weak hy-
drochloric-acid solution. Yields water in a closed tube. Gives the boron
reaction with turmeric paper.

Howlite is au associate of the other borates, but owing to the silica

present it is not utilized, although it contains a large amount of boric
oxide. It has been mistaken for paudermite at several borate localities

iu California.

Inyo County: 1, White micaceous masses of howlite have been found
iu Gower Uulch near Ryan, Larseu (11) p. 87.

Kern County: 1, A small nodular muss of howlite was found on the
y55-foot level of the Western borax mine at Kramer, H. S. Gale (16)
p. 332.

Los Angeles County: 1, Cauliflower-like masses of howlite are abun-
dant in the colemauite deposit iu Tick Canyon, Eakle (10) p. 187,

I'osliag (7) p. 201, Armstrong and Van Amringe (1).

Han Bernardino County: 1, Howlite occurs abundantly as chalky

white seams and nodules in the borate beds at Calico, and occasionally

as delicate thin platy crystals encrusting celestite crystals, Giles (2) p.

353, Foshag (9) p. 208.

Ventura County: 1, Masses of howlite, originally assumed to be price-

ite (pandermite) were found abundantly at the Russell and other borax
mines north of Lockwood Valley, H. S. Gale (11) p. 442, Murdoch
(p.c. '45).

HUEBNERITE
See wolframite
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HUREAULITE
Hydrous manganese phosphate, H2Mns(P04)4-4H20

Slonodinio. In groups of short prisms. Massive, compact. One cleavage
distinct. Color orange red, rose, and nearly colorless. H. = 5. G. = 3.18.

Easily fusible. The nitric-acid solution gives the phosphate reaction on
addition to ammonium molybdate. A blue-green bead of manganese is ob-

tained when hureaulite is fused with sodium carbonate. Yields water in a
closed tube. Soluble in acid.

San Diego County: 1, Found at the Stewart mine, Pala, associated

with lithiophilite and other phosphates, Sehaller (29) p. 145. Minute
well-developed erj-stals from this locality were described by Murdoch
(16) p. 19. Palaite is now considered to be identical with hureaulite,

Sehaller (p.c, '46).

HYACINTH
See garnet

HYALITE
See opal

HYALOPHANE
See feldspar

HYBLITE
See thorogummlte

HYDROBORACITE
Hydrous calcium and magnesium borate, CaMgBoOn-GHsO

Monoclinic. Crystals prismatic. In fibrous masses. Cleavages : two per-

fect. Color white. H. = 2. G. = 2.

Fuses easily to a clear glass and colors the flame green. Gives much
water in a closed tube.

Inyo County: 1, Prismatic or needle-like crystals have been found
near Ryan, in the Mount Blanco di.strict of Death Valley, Fo.shag .(10)

p. 9, Sehaller (43) p. 256, and measured by Sehaller (43) p. 256.

Ventura County: 1, Hydroboracite was reported in 1899 from the
Prazier borax mine, S. M. B. (15347), (15446).

HYDROMAGNESITE
Hydrous basic magnesium carbonate, 3MgC03Mg(OK)2-3H20

Monoclinic. Crystals small, tufted. Generally massive, challcy crusts.

One perfect cleavage ; one distinct. Vitreous silky to dull luster. Color
and streak white. H. = 3*. G. = 2.16.

B.B. infusible. Effervesces easily in dilute acids.

Hydromagnesite is formed by the alteration of serpentine and other

magnesian rocks.

Alameda County: 1, Narrow veins in serpentine, at the south slope of

Sugarloaf Butte, show minute crystals of hydromagnesite, Kramm (1)

p. 344, A. F. Rogers (24) p. 38. 2, Seams of hydromagnesite in serpen-

tine, with calcite and aragonite, occur at Arroyo Mocho, 20 miles south-

east of Livermore, A. F. Rogers (24) p. 46. 3, Considerable hydromag-
nesite occurs at the Devil's Hole (sec. 3, T. 5 S., R. 3 E., M. D.),
Dolbear (8) p. 238. 4, Massive white hvdromagnesite has been reported
near Pleasauton, S. M. B. (8217).

Colusa County: 1, It occurs abundantly at Sulphur Creek, as a
chalk-like alteration product of serpentine, Kramm (1) p. 344, A. F.
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Rofrers (24) p. 47. 2, It occurs ^Yith thomsonite and datolite near Wil-

bur Springs, Pabst (p.c. '45).

Fresno Coitnty: 1, Minute crystals occur in seams of serpentine east

of Condon Peak, Watters (p.c. '51).

Inyo County: 1, It was reported as chalky or mealy crusts along the

Amargosa River, G. E. Bailev (2) p. 102.

Marin Coiinii/: 1, It is found at Bolinas (T. 1 N., E. 8 W., M. D.),

S. M. B. (15763).

Merced County: 1, A specimen of hj'dromagnesite in the Stanford
University collections came from the Bald Eagle mine, near Gustine.

Najia County: 1, Hydromagnesite mixed with quartz is reported from
Phillips SprinjTs, Larsen (3) p. 3.

Riverside County: 1, It occurs as an alteration of brucite in the pre-

dazzite rock of the Wet Weather quarry at Crestmore, A. F. Rogers (19)

p. 583, (31) p. 466. Measurable crystals have been found at Crest-

more and x-ray determination of the unit cell made from these, Mur-
doch (24) p. 1465, (29) p. 24. 2, Hydromaguesite occurs with periclase

and brucite in the crystalline limestone of the Jensen quarry, Mac-
Kevett (1), p. 6.

San Benito County: 1, Hydromagnesite occurs in powdery white

balls on Larious Creek, on the slope of Sampson Peak (W^ sec. 35, T.

17 S., R. 11 E., M. D.), H. S. Gale (12) p. 508. 2, It was reported by
J. D. Whitney (7) p. 59, between the San Carlos and New Idria mines.

3, Minute crystals have been foimd in seams in serpentine near the

benitoite locality, A. F. Rogers (24) p. 46.

San Bernardino County: 1, Hvdromagnesite altered from brucite is

reported from Lucerne valley (SE^ SEJ sec. 15, T. 6 N., R. 1 W., S. B.),

Ian Campbell (1), p. 3.

San Diego County: 1, Minute hollow spheres of hydromagnesite occur
in the pyrrhotite ore of the Friday mine, Creasey (1) p. 27.

San Francisco County: 1, Hydromagnesite occurs as botryoidal
masses and veins 3 to 4 inches wide in the serpentines at Fort Point,
Eakle (1) p. 316, Mining and Scientific Press (19) p. 28. 2, Specimens
have come from Market Street near Guerrero, S. M. B. (1320), (1321).
San Luis Ohispo County: 1, Small veins were found near Port Har-

ford (Port San Luis), S. M. B. (1175).
San Mateo County: 1, Small white patches in serpentine occur near

Scarsville Lake, A. F. Rogers (24) p. 46.

Santa Barlara County: 1, A specimen has come from near Santa
Barbara, S. M. B. (13699). 2, Massive hydromagnesite occurs on Fi-
gueroa ilountaiu, Woodhouse (p.c. '45).

Santa Clara County: 1, Spherical nodules of finely crystalline hydro-
magnesite up to 4 centimeters in diameter, were found in serpentine at
the lower end of Alum Rock Canyon, A. F. Rogers (24) p. 46. 2, Micro-
crystalline masses come from the lower end of Calaveras Valley, ibid,

p. 46.

Sonoma County: 1, Chalky balls of hydromagnesite have been found
in niekeliferous serpentine near Cloverdale, W. W. Bradley (29) p. 222.

Stanislaus County: 1, A considerable quantity of hj-dromagnesite
has been reported from Red Mountain, Dolbear (8) p. 238. 2, It has
been found on the Pramberger property 14 miles west of Patterson,
Laizure (9) p. 57.



190 MINERALS OP CALIFORNIA [BuU. 173

HYDROTHORITE
See thorogummite

HYDROTROILITE
Probably FeSnHjO

Amorphous, usually black, finely divided material. Palache et al. (10)

p. 236, suggest validity of the species is doubtful.

Riverside County: 1, Hydrotroilite has been found in the new city-

quarry, Victoria Avenue, Riverside, Laudermilk and Woodford (5)

p. 418. 2, It occurs rather abundantly in the contact zone of the Lone
Star quarry, Crestmore, Woodford et al. (10) p. 366.

San Bernardino County: 1, It has been found at the lapis lazuli oc-

currence in Cascade Canyon (SWi sec. 31, T. 2 N., R. 7 W., S. B.),

Laudermilk and Woodford (5) p. 418.

HYDROZINCITE
Basic zinc carbonate, 2ZnC03-3Zn(OH)2

Monoclinic. Minute crystals, thiu blades parallel to one perfect cleav-

age. Usually massive or eartbv, as incrustations. Dull luster. Color white,

grayish, yellowish. H. =2-2i. G. = 3.58-3.8.

B.B. Infusible. Intensely heated on charcoal with cobalt nitrate, will

assume green color of zinc. Soluble with effervescence in dilute acid.

Gives water in closed tube.

Hydrozincite is of secondary origin, formed usually by the alteration

of sphalerite.

Inyo County: 1, Hydrozincite occurs associated with hemimorphite,

aurichalcite, and smithsonite at the Cerro Gordo mine, A. F. Rogers

(7) p. 374, A. Knopf (5) p. 106. 2, Colorless or white blade-like crystals

associated with linarite occur at the Defiance mine, Darwin district,

Murdoch and Webb (14) p. 324. 3, Associated with ores at Minietta and
Modoc mines, Argus Range. Woodhouse (p.c. '54).

San Bernardino County: 1, It is found with smithsonite and cerus-

site, at the Carbonate King mine, 14 miles north of Ciraa (see. 32, T. 16

N., R. 14 E., S. B.), Tucker and Sampson (33) p. 128. 2, It is found at

Dale Lake ibid. (34) p. 479.

HYPERSTHENE
See pyroxene

ICE

See water

ICELAND SPAR
See calclte

* IDDINGSITE, 1893

Hydrous magnesium and iron silicate, Mg0Fe303'3Si02-4H20

Orthorhombic. Lamellar crystals. Cleavage, one perfect. Bronze luster.

Color chestnut brown to yellowish green. H. = 2i-3. G. = 2.84.

Infusible. Becomes magnetic when heated. Decomposed by hydrochloric

acid.

Alpine County: 1, Iddingsite occurs abundantly as bright orange-yel-

low pseudormorphs after olivine phenocrysts, in the West Dardanelles

flow, west of Dardanelle Cone on the border of Tuolumne County, F. L.

Ransome (7) p. 52.
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Inyo County: 1, Iddingsite is found in tlie basalts about one kilometer

southeast from the Russell borax miue, Mount Blanco district, Foshag
(10) p. 10.

Kern County: 1, Iddingsite occurs rather abundantly as pseudo-

morphs after olivine in basalt in the Bartolas country northeast of Isa-

bella, Webb (9) p. 324. 2, Iddingsite occurs as red-brown patches in the

zeolitic lavas of Red Rock Canyon, Murdoch (p.c. '51).

Los Angeles County: 1, Iddingsite has been found in the Santa Mon-
ica Mountains, Larsen (11) p. 91.

Monterey County: 1, Iddingsite has been found as a prominent con-

stituent of a basic rock called carmeloTte by Lawson. He recognized the

mineral as new, and described it, Lawson (1) p. 31. It has been further

discussed by Ross and Shannon (1) p. 13.

San Bernardino County: 1, Iddingsite has been erroneously reported

from Siberia Crater, W.'W. Bradley (30) p. 207, but all the material

from here is olivine stained red by iron oxide, Foshag, Murdoch (p.c.

'45).

Siskiyou County: 1, Yellow iddingsite has been doubtfully reported

from the Hayes group (T. 44 N., R. 8 W., M. D.), W. W. Bradley (30)

p. 128. 2, Similarly from near Seiad Valley (T. 47 N., R. 11 W., M. D.),

"W.W.Bradley (28) p. 343.

Trinit)) Counfi/: 1, Iddingsite is associated with olivine from this

county, W. W. Bradley (29) p. 106.

IDOCRASE
See vesuvianite

IDRIALITE
See aragotite

ILMENITE—Menaccanite

Oxide of iron and titanium, FeTiOa
Hexagonal-rhombolietlral. Plates, massive, in rounded pchbles and

grains. Submetallic luster. Color black. Streak dark brown to black. H. =
5-6. G. = 4.5-5.

Magnetism usually increased by heating. If ilmenite is fused with
sodium carbonate and the flux dissolved in hydrochloric acid, the solu-

tion turns violet when reduced with metallic tin.

Ilmenite is very similar in appearance to magnetite, with which it is

often confused. It is a common constituent of igneous rocks, and is fre-

quently present in small grains in beach and river sands, accompanied
by magnetite and other heavy minerals. In this form it is very wide-
spread throughout the state, and only the most important occurrences
can be noted.

Alpine Comity: 1, Platy and massive ilmenite are found with lazulite

and andalusite 10 miles south-southwest of Markleeville, Woodhouse
(p. c. '45).

El Dorado County: 1, Ilmenite occurs in the placer sands near
Georgetown, and from this locality, W. P. Blake (7) p. 303, records the

occurrence of beautiful complex crystals, one as much as an inch across,

with brilliant faces. This occurrence is quoted by Hanks (12) p. 260,

Lvunz (24) p. 105.

Kern County: 1, Crystals up to 2 inches across have been found at

the Greenback copper mine, Turner (23) p. 548.
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Los Angeles County: 1, A number of deposits of varying sizes, of

ilmenite-magnetite intergrown microscopically, occur in anorthosite in

the San Gabriel Mountains (T. 3, 4 N., R. 12, 13, 14 W., S. B.), Tucker
(13) p. 296. 2, Ilmenite sands have occurred in commercial quantity at

Eedondo, Youngman (1) p. 20.

Madera County: 1, Large platy masses of ilmenite are found with
pyrophyllite and quartz at the low pass immediately east of the junc-

tion of Bench Creek and North Fork, San Joaquin River, Erwin (1)

p. 29. 2, Ilmenite is found as platy masses with epidote on Rush Creek
Divide, west of Agnew Pass, ibid. p. 24. 3, Fine specimens have come
from Taylors Ranch, near Buchanan, Hanks (12) p. 260.

Mono County: 1, It occurs very sparingly at the great andalusite

deposit in the White Mountains, 7 miles east of Mocalno, AVoodhouse

(4) p. 4.

Plumas County: 1, Small amounts, intergrown with magnetite and
hematite, occur at the Engels mine, A. Knopf and Anderson (12) p. 27.

San Benito County: 1, Rhombohedral basal plate crystals 2-3 mm
thick and 7 mm broad were found with magnetite octahedrons in dark
metamorphic rock near the Gem Mine by Watters. (Crippen p.c. '50.)

San Bernardino County: 1, Ilmenite in thin plates, 1-5 mm thick, and
extending up to 3 feet, occur in radial arrangement in quartz at the

Pomona Tile quarry, on the road between Old "Woman Spring and
Yucca Valley, Hewett & Glass (3) p. 1048. It is associated here with
allanite, monazite and euxenite.

Santa Cruz County: 1, Layers of black sand up to 6 inches in thick-

ness occur at Aptos. They are largely magnetite and ilmenite, Hess (19)

p. 463.

ILSEMANNITE
Molybdenum compound, formula uncertain, perhaps MoaOs-nHaO

Cryptocrystalline. Color blue black to black. Soluble in water.

Inyo County: 1, Reported as a pigment in copiapite, in molybdenite

deposit near the north end of Death Valley, Palache et al. (10) p. 604.

Shasta County: 1, Blue zones surrounding molj-bdenite in quartz, and
associated molybdite, 4 miles west of Gibson, have been tentatively

identified as ilsemaanite. Cook (1) p. 50.

ILVAITE
Calcium and Iron silicate, Ca(Fe,Mn)2Fe"'{Si04)2(0H)

Orthorhomhic. In long prisms verticall.v striated. Columnar or compact
massive. Two cleavages distinct. Brittle. Sub-metallic luster. Color and
streak gra.vish black. H. = SJ-G. G. = 3.99-4.05.

Easily fusible. Becomes magnetic after heating. Gelatinizes with hydro-

chloric acid.

Fresno County: 1, Slender black crystals of ilvaite have been re-

ported in metamorphic limestone in the Twin Lakes area, Chesterman
(p.c. '51).

Shasta County: 1, Thin bands and long prisms of ilvaite occur on

both sides of a narrow dike cutting limestone on Potter Creek, near

Baird. The ci-ystals occur on quartz and hedenbergite, and have been

described by Prescott (1) p. 14. 2, Small amounts of ilvaite have been

found in the ore of the Shasta and California iron ore deposit (sec. 26,

T. 34 N., R. 4 W., M.D.), Lamey (9) p. 149.
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Sonoma County: 1, A boulder of quartzite, colored black with ilvaite

was found near Petaluma (N. R.)-

INDERITE
Hydrous magnesium borate MgjBoOn-IBHzO

Triclinic. Fine prismatic needles and nodules. Luster somewhat greasy,

but on cleavage faces pearly. One perfect cleavage and another good.

H. = 3. G. = 1.86.

Easily soluble in warm HCl. Readily fusible to a white bead. Gives off

slightly alkaline water in closed tube.

Kern County: 1, A few gjrains of inderite were identified by Dr. Clif-

ford Frondel, in a specimen from a drill core from the Baker mine at

Boron, in the Kramer district, Mineral Notes and News (3) p. 12. This

is the first Californian, and second American, occurrence of this min-

eral, which has been found elsewhere only in the Inder region of West
Kazakstan.

INESITE
Hydrous manganese and calcium silicate, (Mn,Ca)3Si308- (OH)2

Triclinic. Prismatic crystals, sometimes fibrous radiating or spherulitic.

One cleavage perfect. Vitreous luster. Color rose red. H. = 6. G. = 3.0.3.

Fusible. Decomposed by hydrochloric acid.

Inesite is a common associate of psilomelane in several of the mines
of this state.

Alameda County: 1, Rose-red veins of inesite with beraentite intersect

the rhodochrosite at the Newhall (Bailey) mine, 10 miles southeast of

Livermore, on the Arroyo Mocho (N. R.).

Mendocino County; 1, Inesite veins with associated bementite and
neotocite occurred in the rhodochrosite at Impassable Rock, Mount San-

hedrin, about 8 miles from Hearst (N. R.).

San Joaquin County: 1, Inesite was common at the old Ladd mine
(N.R.).

Stanislaus County: 1, Gray rhodochrosite on the Cummings lease is

intersected by veinlets of rose-red inesite with bementite. Crystals from
this occurrence have been described (N. R.).

Trinity County: 1, Veins of silky radiating crystals of inesite, up to

a quarter of an inch in diameter occur with rhodochrosite and bementite

at the Hale Creek mine (NWJ sec. 23, T. 1 S., R. 6 E., H.) P. D. Trask
et al. (4) p. 59.

INFUSORIAL EARTH
See opal

* INYOITE, 1914

Hydrous calcium borate, Ca-BoOii-13HaO

Monoclinic. In large glassy transparent crystals. Cleavage basal.

Brittle. H. = 2. G. = 1.875.

Decrepitates on fusing and intumesces, giving the green boron flame.

Easily soluble in acids. Gives water in a closed tube.

Inyo County: 1, Tnyoite was found with meyerhofferite and coleman-

ite in Corkscrew Canyon, ]\Iount Blanco resrion, Death Valley, and
described and named by Schaller (33) p. 35. It is commonly altered to

meyerhofferite, but occasionally a clear crystal may be found.
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Terrestrial iron, which sometimes occurs in basaltic rocks, has not so

far been found in California. The only iron here is meteoritic, and to

date 13 falls have been recorded. It is customary to locate these falls by
means of coordinate numbers which give the longitude and the latitude

to the nearest tenth of a degree. For example, 1181,349 is the coordi-

nate designation of a fall whose longitude is 118.1° W, and whose
latitude is 34.9° N. Somewhat less than half the known falls are wholly
or mainly iron, which invariably carries 5 to 30 percent nickel, usually a
little cobalt, and other minor elements. Others are the stony meteorites,

which usually carry some free iron, also nickeliferous, and which are
largeh- composed of silicates of iron and magnesium.

Butte County: 1, A 54-pound meteorite was found near Oroville,

coord. 1216,395, in 1893, Farrington (2) p. 16. According to Farring-
ton, it may be in the California State Division of Mines Exhibit labeled
as from Canyon Diablo.

El Dorado Countxj: 1, The Shingle Springs meteorite was discovered
in 1869, coord. 1209,386, half a mile from Shingle Springs. It is a
nickel-rich ataxite weighing 85 pounds, C. U. Shepard (2) p. 438, Silli-

man (11) p. 18, Farrington (2) p. 412.

Imperial County: 1, A small stony meteorite, chondrite, was found in

1908, at coord. 1156,329, near Imperial, and is now in the National
Museum in Washington, E. P. Henderson (p.c, '46).

Inyo County: 1, About 22 miles northeast of Big Pine, coord. 1180,374
(approx.) a medium oetahedrite weighing 425 pounds was found in

1913, and described by G. P. Merrill (3) p. 5.

Kern County: 1, A stony meteorite, originally weighing about 80
pounds, was found in the San Emigdio ilountains in 1887, coord.

1160,350 (approx.). It was put through the crusher before its char-

acter was recognized, but it was definitely determined as a chondrite

by G. P. Merrill (1) p. 49, (2) p. 161. It was analyzed by Whitfield (3)

p. 114. Another reference to this meteorite is Reeds (1) p. 618. 2, In
November 1940, an aerolite weighing 850 grams was discovered in

Rosamond Dry Lake, W. T. Whitney (1) p. 387, (1) p. 291, coord.

1181,349. 3, 4, Finds of 3 stones were made in Muroc Dry Lake in 1936,

Nininger and Cleminshaw (2) p. 273, p. 23. Two stones were found
close together, and another at a little distance. They are all aerolites

with nickel iron and have been designated as Muroc Dry Lake meteor-

ites, weights 115 and 58 grams, and Muroc meteorite, weight 18.4

grams. Coord. 1178,349. They may represent separate falls, but accord-

ing to Leonard (p.c, '46) they are probably a single fall.

Los Angeles County: 1, The Neenach stonj^ (aerolite) meteorite

(coord. -1-1185,348) was found by Mr. Elden Snyder in Antelope

Valley in 1948. The stone resides in the collections of the University

of California, Santa Barbara College, as a gift from Mr. Snyder,

Leonard (3) p. 28, Anon. (24) p. 80.

Modoc County: 1, The largest known meteorite of California and the

fourth largest in the United States was found October 13, 1938, near

Goose Lake, coord. 1205,420. It is a siderite weighing 2573 pounds (1167
kilograms), and is probably an old fall, Leonard (1) p. 508, (2) p. 3,

Linsley (2) p. 308. The specimen now is in the U. S. National Museum,
Washington, D. C.

San Bernardino County: 1, An aerolite, gray chondrite, was found
June 10, 1929, half a mile north of Valley Wells, coord. 1157,355, Reeds
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(1) pp. 633, 634, Coulson (1) p. 220. This is clearly the same fall as that

called Windmill Station, recorded by Linsley (1) p. 472. Four pieces

were found, with weights 10.5, 13.5, 24, 81.9 grams. 2, A siderite

(medium octahedrite) was found in 1880, 8 miles from Ivanpah, coord.

1153,354. It weighed about 128 pounds and carried about 4^ percent

nickel, C. U. Shepard (4) p. 381. It was analyzed by him, and also by
Cohen and Weinschenk (1) pp. 131-165; and Cohen (2) p. 149. It is

now in the State Division of Mines Exhibit (2339). 3, An iron meteorite

weighing 1524 grams (about 3 pounds), was found in 1899 lying on the

surface of a quartz outcrop on the south slope of the Bullion Range,
near Surprise Springs, coord. 1159,342, Cohen (3) pp. 29-33, Farr-
iugton (2) p. 430.

Trinity County: 1, An oval-shaped piece of meteoritic iron weighing
about 19 pounds was found in 1875 on a small tributary of Trinity

River, 3 miles northeast of Canyon City, coord. 1231,409, C. U. Shepard

(5) p. 469, Ward (1) p. 383.

IRON ALUM
See halotrichite

IRON PYRITES
See pyrite

JADEITE
See pyroxene

JAMESONITE
Lead antimony sulphide, PbjFeSbcSn

Monoclinic. lu aeicular aud capillary crystals. Generally fibrous mas-
sive. Cleavage perfect basal. Brittle. Metallic luster. Color lead gray.

StreaU grayisb black. H. = 2-3. G. = 5.5-6.0.

Tbe yellow and white coating on charcoal of lead and antimony oxides,

and odor of sulphur, are obtained by heating. Dissolved in nitric acid, the

lead goes into solution, while the antimony is precipitated as an oxide.

Calaveras County: 1, Jamesouite is recorded from Mokelumne Hill,

Hanks (12) p. 244.

Inyo County: 1, Compact massive specimens of jamesonite associated

with argentiferous galena have come from the Cerro Gordo mine (N.R.).

Kern County: 1, Jamesonite or bournonite is reported from Soledad
Mountain, Mojave district, with cerargyrite and argentite in the gold
ores, Schroter (1) p. 185.

Napa County: 1, Delicate capillary crystals of jamesonite ("feather
ore") were found with cinnabar at the Manhattan mine S.M.B. (15530).

Sierra County: 1, Small needles and clusters of jamesonite occur in

vugs in quartz at the Rainbow and Plumbago mines, Alleghany district,

Ferguson and Gannett (4) p. 30, (6) p. 49.

JAROSITE
Hydrous potassium and iron sulphate, K20-3F'e-03-4S03-6H20

Hexagonal-rhombohedral. Small platy crystals ; fibrous, granular. Basal

cleavage distinct. Brittle. Vitreous luster. Color yellowish brown. Streak

yellow. H. = 2^-3*. G. = 3.15-3.26.

Only partially soluble in cold water, otherwise like coquimbite in its

reactions.
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Imperial Counti/: 1, Crusts of small brown crystals of jarosite are

found at tlie AmeriL-an Girl mine, Carfro Muehacho fountains, Murdoch
(p.e. '49).

Intjo County: 1, Jarosite is abundant in light-colored mica schists

in the Wild Rose Canyon district, D. E. White (1) p. 318. 2, Also in

veins cutting across most other minerals, in igneous rocks of the eon-
tact zone, Darwin district, Kelley (4) p. 542.

Lake County: 1, Jarosite occurs associated with copiapite and epso-
mite at Sulphur Bank, Everhart (1) p. 139.

Merced County: 1, Yellow-brown colloform crusts of jarosite have
been found in a few antimony veins of the Stayton district in this and
San Benito Counties, E. H. Bailey and Myers (4) p. 418. 2, Jarosite
in microscopic grains, occurs abundantly in glauconite-jarosite sand-
stone, sec. 35, T. 11 S., R. 10 E., M.D., Briggs (1) p. 902.

Mono County: 1, Jarosite has been reported by Hulin (p.c, '36)

from the Blind Spring Hill district, near Benton. 2, Some jarosite oc-

curs with alunite and limonite at the great andalusite deposit 7 miles
east of Mocalno, White Mountains, Tucker and Sampson (4) p. 461,
Woodhouse (2) p. 4.

San Benito County: 1, A. P. Rogers (7) p. 376, has found measur-
able jarosite crj-stals at the New Idria quicksilver mine. 2, Jarosite was
found in the Staj'ton district (cf. Merced Countv), E. H. Bailev and
Myers (4) p. 418.

San Bernardino County: 1, Jarosite is rather abundant among the

sulphates at the "sulphur hole," just below the borax mines in the

Calico Hills, Foshag (19) p. 352. 2, Jarosite occurs si^aringly in the

Keystone mine (SEi sec. 18, T. 7 N., R. 4 W., S.B.) in Stoddard Moun-
tain, 14 miles northeast of Victorville, in irregular microscopic crystals

in clusters and aggregates, Hutton and Bowen (2) pp. 556-561.

Santa Clara County: 1, Jarosite is present in the New Almaden mine.

Irelan (4) p. 47.

JASPER
See quartz, chalcedony

JEFFERISITE
Hydrous magnesium, iron, and aluminum silicate,

10(Mg,Fe)O-4(AI,Fe):.O:,-10SiO-7HjO

Broad plates, small scales. Cleavasc perfect basal. Pearly luster. Color
dark yellowish browu. H. = li. G. = 2.30.

Rather difficult to fuse, but exfoliates when heated. Soluble in hydro-
chloric acid, but without gelatinization. Gives water in a closed tube.

Jefferisite is a hydrated mica belonging to the vermiculites.

Lassen County: 1, Large brown plates of jefferisite have been found
at Susanville, Hanks (12) p. 244, S. M. B. (2126).

Mendocino County: 1, A specimen of jefferisite, S, M. B. (13997) has
come from this county,

Tulare County: 1, Hanks (12) p, 244, reports jefferisite from the
county^—no precise location, S, M. B. (4911).

JEZEKITE
Basle sodium, calcium, aluminum fluophosphate, Na4CaAl2(P04)2(OH)2F20(?)

Monoclinic. Prismatic and tabular lial)it. Radial fibrous or columnar
crusts or aggregates. Cleavage pinacoidal, perfect. H. = 4-li. G. = 2.94.

10—33804
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Luster vitreous and pearly on cleavage faces. Colorless to white aiul i)ale

rose. Streak white. Translucent.

B.B. infusible. Incompletely decomposed by cold ILSOi or aqua regia,

completely so in hot H^SOj.

San Diego County: Massive amblygoiiite in the Stewart mine at Pala

carries thin veins with minute colorless grains of jezekite, associated

with glassy wartlite anil fibrous carbonate-apatite, Murdoch (p.c. '53).

* JOAQUINITE, 1909

Sodium, barium, and iron titano-silicate, NaBa(Ti,Fe):iSi40i3

Orthorhorabic. In minute crystals. Honey yellow to brown. II. = 54-6.

G. = 3.89.

Fuses with intumescence to brown glass. Insoluble.

San Benito Cuuntii: 1, Small brown crystals of joaquinite are found
associated with benitoite and neptnnite at the benitoite gem mine (sec.

25, T. 18 S., E, 12 E., M. D.), and were described and named by Louder-

bach and Blasdale (5) p. 376, Palache and Foshag (7) p. 308.
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Calaveras County: 1, The Tone fonnatioii near Valley Springs car-

ries some high-grade elays (p. 68).

Orange Cuunty: 1, A deposit of flint fire elay occurs on the Goat

Ranch, Santa Ana Canyon (p. 140).

Placer Countij: 1, Valuable clay deposits in the lone formation are

found near Lincoln (p. 147).

Riverside County: 1, The Alberhill-Corona area is one of the three

nu)st important clay-producing areas in the state, and most of the better

clays in the county have come from this district (p. 162, 163).

kan Bernardino County: 1, Several deposits of high-grade clays occur

in the countv ; those in the Hart Mountains are the most interesting

(sees. 13, 24,'t. 14 N., R. 17 E., S. B.), (p. 194). 2, Another deposit in

the same region is half a mile south of the old mining town of Hart

(p. 197).

Shasta County: 1, Thick incoherent deposits of kaolinite occur with

alunite and opal on the flaidvs of Brokeoff Mountain, Lassen National

Park, H. Williams (1) p. 249.

Sonoma Countif: 1, A deposit of white kaolin fire clays occurs (see.

3. T. 6 N., R. 6 W!, M. D.) east of Beltane Station (p. 227). 2, Milosehite

has been found at the Devils Pulpit, The Geysers, Vonsen (p. c. '45).

* KEMPITE, 1924

Hydrous manganese oxychloride, MnClj-SMnO^-SHiO

Orthorhombic. Minute pri.siiuitic crystals. Color emerald green. H. = 3J.

G. = 2.94.

Soluble in dilute acids. Gives water iu the closed tube.

Santa Clara County: 1, Minute green crystals of kempite, associated

with pyrochroite, hausmannite, and other manganese minerals, were

found in the manganese boulder in Alum Rock Park, near San Jose.

It was described and named by A. F. Rogers (27) p. 145.

Aiuilysis (hy Crook)

Mn CI H2O O*
50.59 16.41 11.60 21.40 = 100%

* R.v difference

A. F. Rogers (53) p. 1!)44 notes the relationship of kempite to

atacamite.

KERMESITE
Antimony oxysulphide, SbaS-O

Monoclinic. Usually in hair-lilie tufts. Cleavage, one perfect. Metallic

to ailamantine luster. Color cherry red. Streak brownish red. H. = 1-li.

G. = 4.5-4.6.

Gives a reaction similar to stibnite.

Kern County: 1, Fine red needles of kermesite were found in 1899 on
stibnite at the ^Mojave antimony mine, about 15 miles north of Mojave,

S. M. B. (15346). 2, Kermesite was reported from the Kramer district,

as small cherry red spherules with kramerite, Mineral Notes and News

(4) p. 13. According to Frondel (p.e. '48) this is not kermesite, but

an unidentified and po.ssibly new mineral.

Mono County: 1, Kermesite was found sparingly in the early mining

iu the Blind Spi'iug Hill district, Hoffman (1) p. 737.



200 MINERALS OF CALIFORNIA [Bull. 173

* KERNITE, 1927

Hydrous sodium borate, Na2B407-4H20

Monoclinic. Cleavagps, two perfect ; one distinct. Vitreous to pearly

luster. Colorless to white. Transparent. H. = 3. G. = 1.953.

Fuses with swelling to a clear glass. Slowly soluble in cold water.

Rasorite has been used as an alternative name.

Kern County: 1, Kernite was described by Schaller (41) p. 24, as a

new mineral from the Kramer district (see. 22, T. 11 N., R, 8 "W.,

S. B.), where it forms the principal ore mineral of the borate deposits.

Its occurrence and crystallography have been treated fully by Schaller

(45) p. 146, and the X-ray structure determined by Garrido (1) p. 469.

Analysis (by Schaller)

Na;0 B2O3 H2O Insol.

22.63 50.76 26.50 = 99.89%

KINRADITE
See quartz, chalcedony

* KNOXVILLITE, 1890

See magnesio-copiapite

KOBELLITE
Lead bismuth sulphide, possibly Pb3(BISb)2S5

Massive, fibrous or radiated, fine granular. H. = 2.5-3. G. = 6.3. Color

blackish lead gray to steel gray.

Mariposa County: 1, A specimen, S. M. B. (16074) from the Eureka
and Excelsior mines is perhaps this species.

KONINCKITE
Hydrous iron phosphate, FeP04-3H20

Small spherical aggregates of radiating needles. H. = 3. G. = 2.4.

Fusible. Color yellow.

San Benito County: 1, A specimen of koninekite, S. M. B. (20781)

came from the New Idria mercury mine, W. "W. Bradley (24) p. 251.

KOTSCHUBEITE
See chlorite, clinochlore

KRAMERITE
See probertite

* KRAUSITE, 1931

Hydrous iron and potassium sulphate, K2S04Fe2(S04)3-2H20
Monoclinic. Rough crystals, often prismatic. One cleavage perfect, one

good. Brilliant luster. Color lemon yellow to yellowish green. H. = 2i.

G. = 2.84.

B.B. decrepitates and finally changes to a black scoriaceous mass.

Soluble in acid.

San Bernardino Connty: 1, Krausite was discovered, described and
named by Foshag: (19) p. 352, from the "sulphur hole," just below

the borax mines in the Calico Hills. It is in yellow grains and crystals

associated with alunite, coquimbite, voltaite, etc.

Analysis (by Foshag)

CaO FeO Fe^Os K=0 Na,.0 SO3 SiO^ H=0 Insol.

0.12 0.24 24.94 14.71 0.64 51.05 2.19 5.59 0.92 - 100.40%
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KRttHNKlTE
Hydrous sulphate of copper and sodium, CuSOi Na2S04-2H-0

Monoclinic. Crystalline ; massive, coarsely fibrous. Two cleavages. H. z=

2.5. G. = 2.06. Very easily fusible. Color azure blue.

Alameda County: 1, Salvadorite has been recorded from the Alma
mine, Leona Heights, Schaller (1) p. 207. The identity of salvadorite

with kriihiikite has been shown by Gordon (2) pp. 1-4.

KUNZITE
See spodumene

KYAN ITE—Disthene—Cyanite
Aluminum silicate, AL-SiOs

Triclinic. In long slender or blade-like crystals. One cleavage, perfect.

A'itreous to pearly luster. Color blue, green, white, gray, black. Streak

uncolored. H. = 5-7. G. = S.Sd-.S.fiT.

Infusible and insoluble. Like andalusite in its behavior before the blow-

pipe. It can be distinguished from andalusite and sillimanite by its physi-

cal properties, especially the great difiference in hardness in different

directions.

Kyanite is a metamorphie mineral found in schists and gneisses with

andalusite, sillimanite, and dumortierite.

Imperial Coitntij: 1, Kyanite occurred abundantly with quartz and
black tourmaline at the property of the Vitrefrax Corporation, 3 miles

north of Ogilby on the west slope of the Cargo Muchacho Mountains,

Tucker (11) p. 269, Sampson and Tucker (4) p. 455. Campbell and
Wright (2), p. 1520.

Inyo County: 1, Kyanite occurred about 7 miles northwest of Death
Valley Junction, in the Amargosa Kange, W. W. Bradley (28) p. 343.

Los Angeles County: 1, Kyanite was found with corundum in gneiss

on Santa Catalina Island, B. H. Bailey (1) p. 1955.

Riverside County: 1, Kvanite occurred in the Golden Charlotte mine
west of Ferris, W. W. Bradh>y (30) p. 194.

San Bernardino County: 1, Crystals of kyanite have been found in a

contact zone in marble. Furnace Canyon, Baker (1) p. 337.

San Diego County: 1, It has been reported from an unspecified

locality in this county, Friederich (1) p. 22.

Tuolumne County: 1, It is a constituent of the schists on Yankee
Hill, Sampson and Tucker (4) p. 457.

LABRADORITE
See feldspar

LAPIS LAZULI
See lazurite

LAUMONTITE
Hydrous calcium, sodium, and aluminum silicate,

(Ca,Na),AI,-(AI,Si)=Si2o08o-25H20

Monoclinic. Radiating or divergent columnar. Cleavages two perfect.

Vitreous luster. Color white. Streak uncolored. H. = ,3^-4. G. = 2.25-2..36.

Fuses easily to a glass and shows the reddish flame of calcium. Gela-
tinizes with hydrochloric acid. Gives water in a closed tube.

Laumonite is a zeolite occurring in cavities of basic volcanic rock,

usually with other zeolites.
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Inyo County: 1, A large iTumbly mass of interlocking prisms was
found in No. 4 glory hole of the Pine Creek tungsten mine, in the

contact zone of the scheelite ore, Hess and Larsen (17) p. 276.

Los Angeles County: 1, Matted prismatic crystals and friable masses,

in crevices in basalt, have been found at south end of Cahuenga Pass,

Neuerberg (1) p. 156. 2, ]\Iulholland drive west of Cahuenga Pass,

locality 4, ibid. p. 156. 3, Large crumbly masses of very small crystals

occur in Soledad Canyon above the mouth of Agua Dulce Creek,

Porter (p.c. '49).

Mendocino County: 1, Lauraontite occurs as the cement of Cretaceous
sandstone at Anchor Bay, Gilbert (2) p. 1517.

Plumas County: 1, Minor amounts of laumoutite were identified at

the Engels mine, Graton and McLaughlin (4) p. 18.

Riverside County: 1, It occurs in the Crestmore limestone quarries,

as fibrous masses on green prehnite, Eakle (15) p. 352. At the same
locality it is found in pegmatites or pegmatite-like masses, as white

friable aggregates or interlacing crystals, and also as compact masses
of radiating or columnar crvstals 3 to 8 millimeters long, or in cavities,

Woodford et al. (10) p. 371.

San Bernardino County: 1, Fibrous white laumoutite in large veins
has been found near the Grant mine, on the right slope of Cucamonga
Canyon, S. M. B. (12479), Woodford (p. c, '44).

San Diego County: 1, It occurred in Moosa Canyon, near Bonsall,

Schaller (18) p. 37, associated with axinite. 2, It has been found in

minute crystals at Rincon, A. F. Rogers (4) p. 214. 3, Rosettes and
sprays of thin cohniuiar crystals have been found in the pegmatites
at Pala, Jahns and Wright (5) p. 42.

* LAWSONITE, 1895

Calcium and aluminum silicate, CaAl2Si207(0H)aH20
Orthorhomljic. Pri-smatic and tabular crystals. Two perfect cleavages.

Vitreous luster. Color imle blue to white. H. = 7-8. G. = 3.00.

Swells and fuses to a frothy mass. Very slightly acted on by hydro-
chloric acid. Yields water in a closed tube.

Lawsonite was discovered in 1895 as a new mineral in schists, and
has been found to be widespread in the metamorphic rocks of the Coast
Ranges.

Alameda County: 1, Lawsonite was found in seams in an outcrop of
glaueophane schist near the head of Arroyo Mocho, A. F. Rogers (13)
p. 106, in crystals up to one centimeter in length. 2, As tabular crystals

up to 5 millimeters across, in the extreme southeast corner of Tesla
(juadrangle, ibid. p. 109.

Contra Costa County: 1, It was found in a chlorite boulder on the

hillside north of Berkeley, Thelen (1) p. 221, Eakle (7) p. 84.

Humholdt County: 1, The northernmost recorded occurrence of law-
sonite is near Yager, A. F. Rogers (13) p. 111.

Los Angeles County: 1, It is a microscopic constituent of the crossite

schists of Santa Catalina Island, and 2, in the San Pedro Hills, Wood-
ford (1) p. 55.

Marin County: 1, The original discover}- of lawsonite was made by
F. L. Ransome (3) p. 301, in the schists of the Tiburon Peninsula, half
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a mile east of Ivccd Station. Crystals from the type loeality were stud-

ied by Sdialler and Ilillehraiid (4) P- l^'-J-

Analyses: 1. Raiisomp and I'alatlii', Ransomc (3) ; 2. Scliallor and

Hillebrand (4).

SiO: TiOs M2O, Fc^Os FeO llnO CaO MgO K=0 XaoO

, (38.10 __ 2S.8.S 0.85 __ __ 18.2G 0.23 __ ().(i5

^•)37.32 — 3r..l4 -- _- 17.83

2. 38.45 0.38 31.35 0.8G 0.10 tr. 17.52 0.17 0.23 0.06

Igu.

.
f
11.12= ns..39%

-*
I

11.21 = 101 ..^)0%

2. 11.21 = l()0.:!:i9'r

Mendocino County: 1, It was found in a large glaiicophaiie-scliist

outerop on Burger Creek, 2 miles northwest of Dos Kios, Vonsen (p. c,

'32). 2, Crystals of lawsonite oceur in Franciscan schist near Covelo, at

the headwaters of Jumpoft" Creek, S. G. Clark (p. c, '32). The mineral

occurs in fine euliedral tabular crystals of pale pink color, up to 2

inches in length, Chestermau (p. c. '51).

San Benito County: 1, Lawsonite occurs with pumpellyite in the con-

tact zone of jadeite on Clear Creek, Yoder and Chestermau (1) p. 3.

2, Gray lawsonite occurs in veins in glaucophane schist, sec. 21, T. 14 S.,

R. 10 E., M. D., at the north end of Glaucophane Ridge.

San Diego County: 1, It is found in the San Onofre breccia, Wood-
ford (2) p. 192.

San Luis Obispo County: 1, Platy crj'stals of lawsonite in masses of

green chlorite occur about 4 miles east of San Luis Obispo, Eakle (7)

p. 86. A. F. Rogers (13) p. 111. 2, Lawsonite is found in glaucophane-

lawsonite schist near Cayucos, J. P. Smith (1) p. 213.

San Mateo County: 1, Lawsonite-glaucophane .schist has been found

3 miles southwest of Redwood, J. P. Smith (1) p. 212, Eakle (7) p. 86.

Santa Barbara County: 1, Lawsonite is found sparingly in schist peb-

bles collected from Tertiary sediments, at the northeast corner of Santa

Rosa Island, T. L. Bailey and Woodford (1) p. 19.1.

Santa Clara County: A. F. Rogers (13) records lawsonite from the

schists of many localities in the county : 1, acicular erj'stals in cavities

and seams of loose boulders, north end of Calaveras Valley, p. 108; 2,

in the Mount Hamilton area, crystals up to 4 millimeters, p. 108; 3,

Colorado Creek, p. 109; 4, Smith Creek near Santa Clara Hotel, p. 111.

5, Lawsonite-glaucophane schist, made up almost entirely of these two

minerals, is reported by J. P. Smith (1) p. 212 from 1, the San Juan
mine. Oak Hill, near San Jose; 2, one mile south of Coyote Canyon.

Sonoma County: 1, Veins of dull green lawsonite occur with pumpel-

lyite in glaucophane schist, at Mill Creek, Irving et al. (1) p. 338. 2, With
pumpellvite at Camp Meeker, 2 miles north of Occidental (sec. 16 (?),

T. 7 N.,'R. 10 W., M. D.), Vonsen (p. c, '23). 3, Good crystals were

found on the highway half a mile south of Cazadero (see. 21, T. 8 N.,

R. 10 W., M. D.), Vonsen (p. e. '45). 4, Lawsonite occurs with glauco-

phane 2 miles north of Valley Ford (sec. 15 (?). T. 6 N., R. 10 W.,

M. D.), Vonsen (p. e. '45). A specimen, S.M.B. (21317) from 2} miles

northeast of Valley Ford, confirms Vonsen. 5, Lawsonite-glaucophane

schist occurs at Guerneville, J. P. Smith (1) p. 212.
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LA2ULITE
Basic aluminum, iron and magnesium phosphate, (Fe,Mg) Al2(0H)2P208

Monoclinlc. Sharp-pointeJ pyramids. Massive, granular. Brittle. Vit-
reous luster. Color azure blue. Strealj white. H. = 5-6. G. = 3.05.

Infusible. Falls to pieces when heated. Fused with sodium carbonate
and then dissolved in nitric acid, the .yellow phosphate precipitate is ob-
tained b.y adding to ammonium molybdate solution. Yields water in a
closed tube. Insoluble.

Alpine County: 1, Bauds of laziilite with andalusite and rutile in gar-
netiferou.s quartzite occur 10 miles south-soutliwest of Markleeville,
W. W. Bradley (28), p. 207.

Inyo County: 1, Lazulite occurs in a vein in schist in Breyfogle
Canyon, Chloride Cliff area (T. 30 N., R. 1 E., S. B. approx.), Cloud-
man et al. (1) p. 864. 2, Lazulite is found in the Lee mining district,

30 miles southeast of Keeler, S. M. B. (20758).
Kern County: 1, Lazulite has been reported from an unspecified

locality in this county, Pecora and Fahiz (1) p. 14.

Madera County: 1, Lazulite, originalh' identified as lazurite, has come
from Wawona, in the Minaret district, S. M. B. (18136).

Mono County: 1, Lazulite occurs in considerable amount in the great
andalusite mass in the AVhite Mountains, Kerr (3) p. 629, Woodhouse
(4) p. 38, Lemmon (2) p. 945, Jeffrey and Woodhouse (4) p. 6, and
as crystals up to 2 inches in size in the Vulcanus claim on the opposite
side of Dry Creek Canyon, Kerr (3) p. 629. 2, Large deep-bine an-

hedrons of lazulite occur with rutile and andalusite 1 mile west of

Green Lake (sec. 28 (?), T. 3 N., R. 24 E., M. D.), A. F. Rogers

(7) p. 375.

San Bernardino County: 1, Occurs crystalline and massive in vein
associated with quartz, muscovite, talc, tremolite and specularite, 7

miles southeast of Hodge, 200 yards west of Globerson Iron mine.
Bowen (1) p. 135.

San Diego County: 1, A specimen of lazulite, S. M. B. (13591), came
from Oceanside, Kunz (24) p. 98.

LAZURITE—Lapis Lazuli

Sodium and aluminum silicate, with sodium sulphide, Na8-ioAloSi60a4S2

Isometric. In cubes and dodecahedrons. Massive. Vitreous luster. Color
azure blue, violet blue. H. = 5-5J. G. = 2.38-2.45.

Fuses with intumescence. Soluble in hydrochloric acid and yields gelati-

nous silica on evaporation.

Madera County: 1, A specimen reported from the Minarets (Ritter

Range) has been shown to be lazulite, Murdoch (p. c, '45).

Mono County: 1, Lazurite has been doubtfully reported from the
Andalusite mine in the White Mountains, Peek (1) p. 152, but this was
not confirmed by Kerr (3) p. 629. 2, It is listed as occurring near
Mono Lake, Kunz (24) p. 98, but this may refer to the Green Lake
occurrence of lazulite.

San Bernardino County: 1, A small prospect pit (NE:^ sec. 6, T. 1 N.,

R. 7 W., S. B.) in Cascade Canyon has produced a little lapis lazuli as

patches and grains in a mica-diopside schist. It was first found as

boulders in the bed of San Antonio Creek, and traced to the outcrop.

Surr (6) p. 1153, A. F. Rogers (7) p. 377, (44) p. 111. Rogers con-
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siders it to be a sulphide-bearing haiiyiie. Laznrite, presumably from
this locality, was early (1867) meutioued by C. W. King (1), foot-

note p. 273.

LEAD
Native lead, Pb

Isometric. Crystals rare. Usually in thin plates and pellets. Malleable.
Metallic luster. Color lead gray. H. = IJ. G. = 11.4.

Easily fusible. Heated on charcoal, it gives a yellow coating- Soluble
in hot dilute nitric acid.

Native lead is an exceedingly rare mineral and its rejiorted occur-

rence as a true mineral is sometimes open to doubt. Small bits of lead
found in the placer gravels may be portions of lead bullets, but the oc-

currence of the metal in deep placer mines is indicative of its origin

as a natural reduction product.

Butte County: 1, Small subangular fragments of lead, 3 to 4 milli-

meters in size, have been found 14 miles east of Chico, in the West
Fork Feather Kiver, A. F. Rogers (7) p. 373.

Kern County: 1, It has been doubtfully reported from the dry placers

at Goler (N. R.).

Placer County: 1, Small pellets of lead, possibly native, have been
found in a placer mine in North Ravine, Edgewood district, near the
Ophir district (N. R.).

LEADHILLITE
Hydrous carbonato-sulphate of lead, 4PbOS03-2C02H20

Monoclinic. Tabular crystals. Cleavage perfect basal. Vitreous to pearly
luster. Color white, yellowish, greenish. Streak uncolored. H. = 2i. G. =
6.26-6.44.

Easily reduced on charcoal to metallic lead, giving a yellow coating.
Effervesces briskly in nitric acid. Barium chloride precipitates, from the
acid solution, barium sulphate. (Jives a small amount of water in a closed
tube.

Inyo County: 1, Small, imperfect crystals of leadhillite, of a pale sea-

green tint, were found with linarite and caledonite at the Cerro Gordo
mine, A. F. Rogers (1) p. 46.

LECHATELIERITE
Fused quartz, SiOa

Rivcr.tide County: 1, Fragments of fused quartz (lechateliorite"!, as-

sociated with some eristobalite, have been found in sand fulgurites
near Indio, A. F. Rogers (50) p. 120.

LEPIDOCROCITE
FeO(OH)

Orthorhombic. Usually isolated flakes or groups of scale-like crystals.

Massive, bladed to fibrous. Cleavages, one perfect, one good. Rrittle.

H. = 5. S.G. = 4.09. Luster subraetallic. Color ruby red to reddish brown.
Streak dull orange.

Occurs under the same conditions as goethite, and often associated
with it.

Shasta County: It has been recorded from Iron Mountain, Palache
et al. (10), p. 644.
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LEPIDOLITE—Lithia Mica

Hydrous potassium, lithium, and aluminum silicate,

K(Li,AI)3(Si,AI),Oio(0,OH,F)2

Monoclinic. In aggregates of short prisms. Commonly in scaly masses

;

sometimes in broad plates. Cleavage perfect basal. Vitreous to pearly lus-

ter. Color gray, lilac, lavender, violet blue, pink to colorless. H. = 2A-4.

G. = 2.8-3.3.

Easily fusible to a white globule, and shows the red flame of lithium.

Nearly insoluble in acids. A small amount of water which reacts acid is

obtained in a closed tube by intense ignition.

This usually piuk or lavender mica, cliaracteristic of the lithia-tour-

lualine pegmatites, was first noted in California in 1856 by Antisell (1)

p. 187, and then in 1881, by W. P. Blake (23) p. 376, who reported it

with rubellite from the "Bernardino Range in Southern California."

Inyo County: 1, White lepidolite is doubtfully reported from Sur-
prise Canyon, R. W. Raymond (5) p. 34.

Riverside County: 1, Lepidolite, with tourmaline, kunzite, and am-
blygonite, is abundant in the Fauo mine (SWi sec. 33, T. 6 S., R. 2 E.,

S. B.), Kunz (23) p. 968. 2, It occurs in platy eleavelandite with

colored tourmaline, on the southeast slope of Coahuila Mountain
(NEi sec. 16, T. 7 S., R. 2 E., S. B._), Fisher (Dp. 67. 3, Fine-

grained, scalv, lilac lepidolite is found in moderate abundance in the

Anita mine (sec. 22, T. 6 S., R. 1 E., S. B.), Fisher (1) p. 84.

San Bernai-dino County: 1, Lepidolite from an unspecified locality

gave Papish and Holt (1) p. 142, traces of gallium.

San Diego County: The best general reference to lepidolite in this

county is to be found in Bulletin 37 of the California State Division of

Mines by Kunz (24). 1, A large body of massive lepidolite, some with

intergrown needles of pink tourmaline, occurs in the Stewart mine at

pala, Fairbanks (5) p. 36, Kunz (24) pp. 55, 100. Fine-to course-

grained lepidolite associated with lithia tourmalines also occurs ,in all

the other mines in the district. Analyses and spectroscopic tests have

shown some unusual elements in these lepidolites : cesium, Kennard
and Rambo (1) p. 454; cesium and rubidium, Stevens (1) p. 617;

germanium, Papish (2) p. 473. Kennard and Rambo (2) p. 108, found

.67 percent rubidium and .16 percent cesium with spectroscopic traces

of galliiim and thallium in lepidolite from the Sickler mine at Pala.

2, Good crvstals of lepidolite have been found in the pegmatites near

Ramona (sees. 6, 9, T. 13 S., R. 2 E., S. B.), Schaller (8) p. 143, (7)

p. 225. 3, Lepidolite is abundant in the lithia pegmatites at Mesa
Grande, Kunz (24) p. 100. Stevens (1) p. 617 found rubidium and
cesium on analysis of material from here. 4, Lepidolite occurs in the

Victor mine at Rincon, A. F. Rogers (4) p. 214. Tlie mineral occurs

also in the southern extension of the Clark dike, with spodumene and
beryl, Hanley (3) p. 20, 23. 5, It is found with amblvgonite at Granite

Mountain (NWi sec. 18, T. 13 S., R. 5 E., S. B.), near Banner, Pratt

(5) p. 314, Van Amringe (1) p. 1. 6, It occurs with cassiterite, co-

lumbite, and blue tourmaline in a small pegmatite on the east side

of Chihuahua Valley (SWi sec. 12, T. 9 S.. R. 3 E., S. B.), Schaller

(36) p. 353. This lepidolite also shows cesium and rubidium, Stevens

and Schaller (3) p. 531. 7, Lepidolite occurs with tourmaline in the

Pete Labat (French Pete, Elinor) mine (SWi sec. 36, T. 9 S., R. 3 E.,

S. B.), Tucker and Reed (26) p. 40. 8, It occurs with gem tourmaline
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at Oak Grove. Kiuiz (24) p. 100. Cesium and rubidium have been
found in analyses, Stevens (1) p. 617. 9, An early report by Antiscll

(1) p. 187, records lepidolite near San Felipe.

LEPIDOMELANE
Near biotite in composition, but characterized by a large amount of ferric Iron

H. = .3. (J. = .3.1. ("ul(ir lilaoU. lirowii. ("U'UvaKi' i>«'rfcct. li:isiil. I'mpcr-
ties in general the same as biotite.

Kern County: 1, A specimen of Icpidcmielane, S. M. B. (15674) came
from Isabella.

LIMONITE—Brown Hematite

Hydrous oxide of Iron, FeaOaiiHaO
Not cr.vstallized. Massive. Compact, stalactitic, l)<)tr.voidal. ci>liiiniiar.

filirous, partb.v. Submctallic to dull histoi'. Color ocbor yellow, bmwn tu

lilaclc. t^treali .vellowisli lirowii. H, = .'')-."p;. (!. = H.C-}.

Becomes magnetic ou heating. Soluble in h.vdrocliliirir acid, and brown
ferric hydrate is precipitated by ammonia. Yields water in a closed tube.

The name limoiiite formerly was given to a hydrous iron oxide with
the supposed formula 2Feo03-3n20. It has been shown that "limonite"
is usually cryptocrystalline goethite with absorbed or capillary water.

The name is conveniently used for any natural hydrous iron oxide

which is otherwise unidentified. It may occur in stalactitic, botryoidal

or manunillary forms, and as spongy masses, or coatings. It varies quite

widely in appearance, but always has a .yellow-brown streak, and sub-

metallic to dull luster.

It is formed by the weathering of minerals containing iron, and is

very common as the "gossan" or "iron hat" forming a surface capping
of pyrite ore bodies. It may be used locally as an ore of iron, but is

not as important as hematite or magnetite for this purpose. It is fre-

quently abundant enough to be used as a mineral pigment, the "yellow
ochre" corresponding to the "red ochre" of powdery or massive
hematite. It is universally present in all parts of California, but only

the most important occurrences can be cited. The deposits used for

mineral paints are listed and described by Symons (1) pp. 148-160,

but none of these are of particular mineralogic interest, and most are

of minor commercial imijortance.

Inyo County: 1, Pseudomorphs of limonite after long crystals of

stibnite have been observed at the Cerro Gordo mine (N. R. ).

Mariposa County: 1, PseudonKU-phs of limonite after pyrite cubes

have been found in Chowchilla Valley, Hanks (7) p. 200.

Placer Count]): 1, The limonitic gossan of some of the old mines

—

for example the Dairy Farm—in the Foothill copper belt have been
mined in recent years for their gold content, Murdoch (p. c. '45).

Shasta County: 1, Beautiful stalactites of limonite have been found
in the gossan at Bully Hill, Diller (7) p. 128. 2, Iridescent stalactites

up to 4 inches in length and 1 inch in diameter have been collected at

Iron Mountain, Lang (1) p. 561. 3, Some stalactites from Charles

Camden's mine were on displav at the California Midwinter Fair in

1894, Benjamin (1) p. 153.

Trinity County: 1, Very large cubes of limonite, pseudomorphous
after pvrite. are found in the Golden Jubilee mine. Carrville district,

MacDonald (2) p. 31.
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Tiilare County: 1, The Mineral King district has furnished some

good pseudomorphs of limonite after pyrite, S. M. B. (10865).

LINARITE
Basic sulphate of lead and copper, (Pb,Cu)SO,- (Pb,Cu) (0H)2

Monoclinic. Small crystals, divergent columnar and platy. Cleavage, one

perfect. Vitreous to adamantine luster. Color deep azure blue. Streak pale

blue. H. = 2i. G. = 5.3-5.45.

Reactions for linarite arc like those for caledonite. The two are often

associated, but are easily distinguished by color.

Inyo County: 1, Beautiful divergent, columnar masses of deep azure-

blue linarite were obtained in the Cerro Gordo mines during the early

days of mining, the specimens sometimes being banded with green cale-

donite and brochantite. Fine crystals were also obtained from pockets

and cavities in the massive mineral, A. F. Rogers (1) p. 46, Eakle (9)

p. 225, Waring and Huguenin (2) p. 97. 2, Thin platy crystals of lin-

arite were found with aurichalcite and malachite at the Defiance mine,

Darwin district, Murdoch and "Webb (14) p. 323, and at the Wonder
Prospect, with caledonite, in the same district, A. Knopf (4) p. 17. 3,

It occurred in oxidized ores at the Reward mine, 2 miles east of Man-
zanar Station, A. Knopf (5) p. 118. 4, Linarite, with caledonite and
cerussite, was found at the IMonster mine, on the east flank of the Inyo

Range, northwest of Saline Vallej% A. Knopf (51 p. 111.

Madera County: 1, It was found with anglesite on the Bliss claims

near Davis Lake, Minaret district, Erwin (1) p. 70.

Mono County: 1, Hulin (p. c. '36) reports linarite from Blind Spring
Hill.

San Bernardino County: 1, Linarite occurs in the Ibex (Arcturus)
mine 6 miles north of Saratoga Springs, with argentiferous galena and
cerussite. Waring and Huguenin (2) p. 96, Cloudman et al. (1) p. 821.

2, Reported with caledonite and dioptase from near Baker in the' Soda
Lake Mountains, S.M.B. (21350), Murdoch (p. c. '49).

Tulare County: 1, It was found with cerussite and anglesite at the

Copper Queen mine, S. M. B. (18680).

LIROCONITE
Hydrous aluminum and copper arsenate

Monoclinic. Thin tabular crystals. Vitreous luster. Color and streak sky

blue to verdigris green. H. = 2-2}. G. = 2.88-2.98.

Fusible. Can be reduced to metallic copper on charcoal with sodium-

carbonate flux, and yields a slight coating of arsenic. Ammonia added to a

nitric-acid solution will precipitate flocculent aluminum hydroxide, while

the solution becomes blue. Gives water in a closed tube and also an ar-

senical mirror when vapors are reduced by a splinter of charcoal. Soluble

in nitric acid.

Inyo County: 1, Liroconite was found at the old Cerro Gordo mine
associated with other rare copper minerals, (N. R.).

LITHARGE
Lead monoxide, PbO

Tetragonal. Scaly masses. Color lemon yellow to orange yellow. H. = 2.

G. = 9.13.

Fuses easily to a yellow glass. Easily reduced on charcoal to metallic

lead, and gives yellow coating.
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Inyo County: 1, Lithar<j:e lias been found 9 miles east of Bipr Pine,

W. SV. Bradley (29) p. lOG. 2, It was reported in the Darwin (New
Coso district), Wheeler (3) p. 57.

A'ern County: 1, It has been recorded in plates bordered by massicot,

from an unspecitied locality in the county, Larsen (4) p. 18.

San Bernardino County: 1, Brownish-orange-red scales of litharge

bordered by massicot were found near Cucamonga Peak, Hanks (12)

p. 256, Larsen (4) p. 18. Hanks (12) p. 256 suggests that this might
have come from a prehistoric ore furnace.

LITHIA MICA
See lepidolite

LITHIOPHILITE
Lithium and manganese phosphate, LiMnP04

Orthorhombic. Commonly massive. Cleavage perfect basal. Vitreous lus-

ter. Color pale pink to yellow and brown. II. = 4^-5. G. = 3.42-3..56.

Easily fusible. Fuses witb a red flame. Tbe sodium carbonate bead is

blue green. Soluble in acid. The phosphate reaction is obtained when the

nitric-acid solution is added to ammonium molybdate.

San Diego County: 1, Lithiophilite was found with purpurite and
triphvlite at Pala, Graton and Sihaller (1) p. 146, Schaller (22) p. 79,

(29) p. 145, Jahns and Wright (5) p. 40.

LITHOMARGE
See kaollnite

LODESTONE
See magnetite

LOELLINGITE
Iron diarsenide, FeAsa

Orthorhombic. Small crystals. I'sualiy massive. Metallic luster. Color
silver white to light steel grav. Streak grayish black. H. = .5-.5i. G. =
7.0-7.4.

Similar to arsenopyrite in its reactions except that it gives no sulphur

deposit in a closed tube.

Amador County: 1, Small crystals of loellingite were found in veins

in slate at the Mayflower gold mine, Amador City, S. M. B. (14161).
Inyo County: 1, A little loellingite was found with arsenopyrite and

pvrrhotite at the Bishop Creek mine, 18 miles southwest of Bishop,

Schroter (2) p. 53.

Riverside County: 1, Loellingite forms the central part of lenses of

sulphides in coarse-grained marble of the underground workings at

Crestmore, Kelley (2) p. 141.

San Diego County: 1, Loellingite is very rare, usually associated
with phosphates, on Queen and Heriart Mountains, Pala, Jahns and
Wright (5) p. 42.

LUDLAMITE
Hydrous phosphate of iron, manganese, and magnesium,

(Fe",Mg,Mn)3(P04)24HsO
Monoclinic, tabular crystals or massive. One perfect cleavage. H. = 3^.

G. = 3.12-3.19. Luster vitreous. Color bright green to apple green. Occurs
in pegmatite as an alteration of triphylite.
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San Diego County: 1, Ludlamite is reported from the Pedro mine,
Pala, Anon. (19) p. 265, Frondel (p.c. '51). It occurs as small greenish
patches in lithiophilite.

LUDWIGITE
Magnesium and iron borate, SMgOB^Oa- FeO,FeL>03

Ortlioi'hombic. Small fibrous or prLsmatic massos. Silky Ulster. Color
blackish green to black. II. = 5. G. = 8.991-4.02.

Fusible into a magnetic mass. Soluble in hydrochloric and sulphuric
acids, but insoluble in nitric acid. Yellow turmeric paiier dipped into the

hydrochloric-acid solution, turns red when dried. Magnesia can be precipi-

tated by sodium phosphate after the boron and iron have been removed.

El Dorado County: 1, Scaly masses originally identified as ludwigite,

from the Cosumnes mine near Fairplay, A. F. Rogers (7) p. 375, have
been shown to be biotite or some similar micaceous mineral, Schaller

(p.c. '46).

Fresno County: 1, Ludwigite occurs as needle-like crystals in meta-
morphosed dolomitic limestone in Twin Lakes region, Chesterman
(p.c. '55).

Kern County: 1, Ludwigite was identified (see under Riverside
County) in some of the cassiterite ores at Gorman, 4 miles north of

Quail Lake, Wiese and Page (1) p. 50, Page (3) p. 202.

Riverside County: 1, A few black prisms in the margin of the lime-

stone bodv at Crestmore have been tentativelv identified as ludwigite,

Woodford et al. (10) p. 365.

Schaller (p.c. '46) suggests that the Kern and Riverside County
occurrences may be paigeite rather than ludwigite.

LUZONITE
See famatinite

MACKINTOSHITE
See thorogummite

MAGHEMITE
Fe..03

Isometric, closely related to magnetite in crystal structure. Color

brown. Streak brown. Highly magnetic. Principally an alteration product

derived from magnetite, or b.v dehydration from lepidocrocite.

Alameda County: 1, ilaghemite was reported from this county, no

detail of location given, Newhouse and Glass (2) p. 701.

Riverside County: 1, Brown-coated lodestone from the Eagle Moun-
tain iron mine contains maghemite, Crippen (p.c. '49).

Shasta County: 1, Maghemite is reported from the gossan at Iron

Mountain, Sosman and Posjak (1) p. 332; Newhouse and Glass (2)

p. 701.

MAGNESIA ALUM
See pickeringite

MAGNESIO-COPIAPITE
Hydrous basic sulphate of ferrous and ferric iron with variable amounts of chro-

mium, aluminum, nickel, and magnesium, ( Mg,Fe) Fe4{S04)r>(0H )2-2H20

Triclinic. Tabular crystals. Cleavage perfect pinacoidal. Vitreous lus-

ter. Color greenish yellow. H. = 2i-3. G. = 2.08-2.17.
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Napa Ciiunty: 1, CJriH'iiisli-ycllow masses of this complex miiiernl de-

scribed orirrinally as knoxvillite and as a new mineral from California,

have been found with redinptonite and mercury minerals at the old

Redington (Boston) mine at Knoxville, Becker (4) p. 389, Melville

and Lindfrren (1) p. 24. It is considered by Larsen (11) p. 61 to be a

variety of copiapite, and is established as ma<rnesio-copiapite bv Berrv

(1) p. 21.

MAGNESIOFERRITE
Oxide of iron and magnesium, MgFe204

One of the maum'li'i' xcrio.s. (.'iilur and stivak lilack. LustiT ini'tallic-

adamantine. Magnetic. G. = 4.G±. H. = i5i-61. Nearly opaqiu-.

Riverside Counfy: 1, Black shiny crystals of this mineral, showinp;

cube, octahedron and dodecahedron, have been found in the crystalline

limestone of the Crestmore quarry, Schwartz (p.c. '53).

S(in Benifo Counti/: 1, Brilliant black octahedrons almost 1 mm
across in chlorite schist from near the beiiitoite mine, were identied as

magnesioferrite, Murdoch (p.c. '50).

IVIAGNESITE
IVIagnesium carbonate, iVIgCOa

Hexasonal-rhomboliedral ; .scali'iiohedral. Cr.vstals are rare. Genorally
compact massive; .sometimes eartliy. (Ucavage perfect rhombohedral. The
compact massive variety shows no cleavage, but shows a flat conclioidal

fracture. Brittle. Luster vitreous, sometimes silkv. Color snow white to

brown. H. = -.UAi. (}. = .S.0-.S.12.

("old dilute hydrochloric acid has little effect on magnesite, but heated
acid causes it to effervesce freely. The .solution, when treated by am-
monia, .ammonium oxalate, and sodium phosphate, will give an important
precipitate only when the last reagent is used. Magnesite moistened with
cobalt nitrate and intensely heated will turn pink.

Magrnesite is widespread in California because of the great areas of

serpentine, of which it is an alteration product. The serpentine is com-
monly intersected by veins and patches of snow-white to light-buff mag-
nesite. Some of these veins are commercially important. The main depos-

its lie in the serpentine belts of the Coast Ranges, but deposits also occur
in serpentines in the foothills of the Sierra Nevada and elsewhere. The
mineral is mostly in cryptocrystalline masses with prominent conchoidal
fracture, and the siliceous varieties are very hard. The magnesite de-

posits of California have been described in Bulletin No. 79, W. W.
Bradley (8) of the State Division of Mines.

Alameda County: 1, Several deposits of magnesite occur on Cedar
Mountain, containing stringers of magnesite in serpentine (sees. 27, 35,

T. 4 S., R. 3 E., M. D.), W. W. Bradley (8) pp. 41, 43. 2, Magnesite
occurs as bonlders, none in place, at Haves Ranch (SW^ sec. 24, T. 4
S., R. 2 E., M. D.), ibid., p. 42.

Del Norte County: 1, Stringers of magnesite up to 4 inches by 6 feet

are found in serpentine at the Camp 7 group (sec. 7, T. 16 N., R. 3 E.,

H.), J. E. Allen (2) p. 121.

Fresno County: 1, Massive white veins of magnesite occur in serpen-
tine at the Piedra mine (sees. 5, 9, T. 13 S., R. 24 E., M. D.), Goldstone

(1) p. 185, Hess (5) p. 50, W. W. Bradley (8) p. 44. 2, Magnesite is

reported from the Vance mine. Pine Flats, Yale and Stone (5) p. 7.
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Humholdt Counti): 1, Small veins of mafrnesite are found in a road

cut between Willow and Iloopa, Laizure (3) p. 319.

Inyo Couniy: 1, Eeported from the J. E. Gould mine near Owenvo,
Yale and Stone (5) p. 7.

Kern Couniy: 1, A deposit of bedded maprnesite has been found 14

miles north of Bisell (NEi sec. 11, T. 10 N., R. 11 W., S. B.), H. S. Gale

(12) p. 512. W. W. Bradley (8) p. 47. 2, Good specimens of magnesite

have come from "Walkers Pass, Hess (5) p. 39.

Kings County: 1, Boulders and segregations of magnesite in serpen-

tine occur (sec. 20, T. 23 S., R. 16 E., M. D.) in a deposit which extends

into Monterey County, W. W. Bradley (8) p. 51.

Los Angeles County: 1, A small deposit of magnesite occurs in ser-

pentine IS miles from Saugus (sees. 11, 12, T. 6 N., R. 15 W., S. B.),

W. W. Bradley (8) p. 52.

Madera County: 1, Magnesite in 3-foot veins is reported a quarter

of a mile south of Grub Gulch, Laizure (6) p. 313.

Mariposa County: 1, ilagnesite occurs at Big Spring Hill (sec. 30,

T. 5 S., R. 19 E., M. D.), Laizure (6) p. 148.

Mendocino County: 1, Small deposits of magnesite in serpentine

occur on the Hixon Ranch (.sec. 11, T. 12 N., R. 11 W., M. D.), Hess

(5) p. 21 : 2, Southard Ranch, W. W. Bradley (8) p. 52; 3, near Willits,

Yale and Gale (4) p. 395.

Monterey County: 1, A continuation of the deposit found in Kings
County is about 3 miles east of Parkfield, W. W. Bradley (8) p. 53.

Napa County: A number of magnesite veins in serpentine occur in

the eountv: 1, at Pope Valley (sec. 2, T. 9 N., R. 5 W., M. D.), Hess

(5) p. 28 ; 2, Chiles Valley (sec. 28, T. 8 N., R. 4 W., M. D.), ibid. p. 29.

W. W. Bradley (19) p. 275, reports some crystalline pale to greenish

magnesite in veins here; 3, Soda Valley (sees. 25, 36, T. 8 N., R. 4 W.,

M. D.), Crawford (Dp. 328. Additional reference to segregations and

veins in serpentine, Weaver (1) p. 174.

Nevada County: 1, Nearly pure magnesite in serpentine was found

in the Idaho-Maryland mine, Lindgren (12) p. 115. 2, Stringers and
veins of magnesite occur in serpentine in sees. 25, 36, T. 18 N., R. 10

E., M. D., Averill (13) p. 74.

Placer County: 1, Magnesite, sometimes in considerable quantities,

occurs in veins in serpentine in the central part of the county near

Towle, Gold Run, Iowa Hill, Michigan Bluff and Damascus, (T. 15, 16

N., R. 10, 11 E., M. D.), Hanks (12) p. 257, G. E. Bailey (2) p. 103,

H. S. Gale (12) p. 501, W. W. Bradley (8) p 59.

Riverside County: 1, A large deposit of magnesite veinlets in a mass

of serpentine, was mined near Winchester (NW^ sec. 31, T. 5 S., R. 1

W., S. B.), Hess (5) p. 38, W. W. Bradley (8) p. 61.

8an Benito County: Magnesite veinlets occur widespread in the ser-

pentines of the county. 1, One large deposit is at the Sampson mag-
nesite claims (sees. 34. 35, 36, T. 17 S., R. 11 E., M. D.), H. S. Gale

(12) p. 503.

San Bernardino County: 1, A bedded deposit of magnesite 10 to 20

feet thick occurs on the east side of Cave Canyon (sec. 21?, T. 11 N.,

R. 6 E., S. B.), Hewett et al. (1) p. 117. 2, Another bedded deposit,

interstratified with dolomite occurs southwest of Needles (sees. 15, 22,
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T. 8 N., R. 21 E., S. B.), Schlocker (1) p. 9, Tucker and Sampson (33)

p. 138. Further description of several deposits near Needles, Vitaliano

(1) p. 363. 3, Massive 2 to 4 foot veins in dolomitic limestone occur 10

miles northwest of Cima in the Ivanpah Mountains, Tucker and Samp-
son (16) p. 314, sees. 15, 16, T. 15 N., R. 14 E., S. B., Wright et al. (5)

p. 184. 4, Thick beds of majrnesite, interstratified with dolomitic clay

and bentonite, occur 4 miles southeast of Kramer Station (sees. 3, 4,

T. 9 N.. R. 6 W., S. B.), Tucker and Sampson (32) p. 67, Wright et al.

(5) p. 184. 5, Veins of magnesite up to several feet in thickness occur

12 miles east of Yietorville near the Victor Cement Company proper-

ties, Yale and Gale (4) p. 581, see. 2, T. 6 N., R. 2 W., S. B., Wright
et al. (5) p. 184.

San Francisco County: 1, A little magnesite occurs with xonotlite

on Army Street, San Francisco, Pabst (p. c, '44). 2, At Fort Point, as

seams in serpentine, Eakle (1) p. 316.

San Luis Ohispo County: 1, Small veins of magnesite occur in ser-

pentine on the Kiser Ranch about 9 miles northwest of Cambria, W. W.
Bradley (8) p. 76. 2, A large deposit is reported on the Steele Ranch
7 miles east of Arroyo Grande, Franke (2) p. 426.

Santa Barbara County: 1, Small stringers in serpentine are found
in Happv Canvon (sec. 15, T. 7 N., R. 29 W., S. B.), W. W. Bradley

(8) p. 77.

Santa Clara County: 1, An extensive deposit of magnesite occurs at

the Sherlock and other mines. Red Mountain district (T. 6 S., R. 5 E.,

M. D.), Hess (5) p. 33, Bodenlos (Dp. 238. 2, Many other deposits, all

similarly veins in serpentine, are found in the county, near Edenville,

Coyote Station, Madrone, W. W. Bradley (8) pp. 78, 79, 87. 3, A. F.

Rogers (25) p. 138 has described euhedral crystals from a narrow vein

in the San Juan quicksilver mine, 5 miles south of San Jose. 4, Pods
of magnesite occur with chromite in serpentine on the Smith property,

sec. 35, T. 7 S.. R. 1 E., M. D., Davis and Jennings (6) p. 337.

Sonoma County: Manv deposits, all as veins in serpentine, occur in

the countv: 1, Kolling (Creon) deposit (sec. 32, T. 12 N., R. 10 W.,

M. D.) 2 miles north of Cloverdale, W. W. Bradley (1) p. 325 ; 2, Yordi

(Ekert) Ranch 2 miles southeast of Cloverdale, Hess (5) p. 23; 3, Gil-

liam Creek deposits (sec. 31, T. 9 N., R. 10 W., M. D.), ibid. p. 24;

4, Red Slide (sees. 16, 17, 21, T. 9 N., R. 11 W.. M. D.), 6 miles north of

Cazadero, W. W. Bradley (1) p. 327. 5, Small crystals forming a crust

with barite and dolomite are reported from the Great Eastern mine,

Guerneville, Vonsen (p. c, '45).

Stanislaus County: 1, The Bald Eagle and Quinto claims (see. 32,

T. 8 S., R. 7 E., M. D.), Perry and Kirwan (1) p. 1, Boalieh (4) p. 254,

have produced much magnesite. 2, The Smith mine (T. 6 S., R. 6 E.,

M. D.), near Patterson has produced some magnesite, F. L. Lowell (1)

p. 629. 3, Lenses in serpentine occur at the Red Mountain mine (sec.

20, T. 6 S., R. 5 E., M. D.), W. W. Bradley (8) p. 98.

Tulare County: Verv manv deposits occur in the general area cov-

ered by townships 18-22 S., ranges 26-28 E., M. D., W. W. Bradley (8)

pp. 106-135. Some of the more important localities are: Deer Creek,

Alpha, east of Strathmore ; Porterville area.
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Tuolumne Cointty: 1, The Gray Eagle, Monarch and other claims

near Chinese Camp (T. 1 S., R. 14 E., M. D.), have shipped some
magnesite, W. AV. Bradley (8) p. 138.

MAGNETIC PYRITES
See pyrrhotite

MAGNETITE
Iron oxide, Fe304

Isometric. Octahedral cr.vstal.s, conipact and granular massive. Metallic

hister. Color iron black. Streak black. H. = ri|-6i. G. = 5.1.

Strongly magnetic. Soluble in hydrochloric acid, and reddish ferric

hydrate precipitated on tlie addition of ammonia. Distinguished from

hematite by .streak and magnetism.
Lodesioitc is a variety possessing natural polarity.

Magnetite is one of the most abundant of the iron minerals, and
several good deposits of it occur in the state. It is a minor constituent

of most igneous rocks, and occurs in this manner in all the counties.

The black sands of streams and beaches have been derived from the

weathering of such rocks and the concentration of the magnetite grains,

together with chromite. garnet, zircon and many other heavy, hard
minerals. Only the more important or interesting occurrences can be

listed.

Butte County: 1, Lodestone has been found in a deposit near Chap-

arral Hill (T. 26 N., R. 5 E., M. D.), J. R. Browne (4) p. 224.

Calaveras County: 1, Well-formed octahedrons of magnetite occur

in talc schist at the Melones mine, Carson Hill, A. Knopf (11) p. 37.

Massive magnetite has come from the Iron Rock mine, Carson Ilill,

S. M. B. (13696).
El Dorado Counti/: 1, Veins up to 4i feet have been reported from

the Reliance mine (sec. 18, T. 10 N., R. 9 E.. M. D.), Logan (9) p. 441.

2, Large boulders were found by W. P. Blake (3) p. 82, (5) p. 289, at

Volcanoville.

Fresno County: 1, Magnetite is the principal vein mineral, with

bornite, in the Uncle Sam mine opposite Tehipite Dome, the Kings

River, W. W. Bradley (2) p. 438. 2, Magnetite is abundant in parts

of the "skarn" of a scheelite deposit at Twin Lakes, Chesterman

(1) p. 276.

Inyo County: 1, Microscopic crystals of magnetite occur in litho-

physae in obsidian, with tridymite, near Coso Hot Springs, Rutley (1)

p. 426, A. F. Rogers (23) p. 215. 2, A considerable quantity of lodestone

was reported from the Slate Range, Hanks (12) p. 258.

Kern County: 1, A considerable mass of magnetite was reported 3

miles south of the San Emigdio mine. Angel (2) p. 226. 2, A 3-foot

vein of magnetite was reported near the summit of "Cafiada de las

Uvas" (Grapevine Canyon), W. P. Blake (3) p. 82, (5) p. 289.

Los Angeles County: 1, Important mas.ses of titauiferous magnetite

(with microscopically intergrown ilmenite) have been found in the

western San Gabriel Mountains, 1 mile southwest of the Monte Cristo

mine, and in T. 3, 4 N., R. 12, 13, 14 W., S. B., in anorthosite, Tucker

(13) p. 296, W. J. Miller (5) p. 335, (7) p. 22. 2, Masses of magnetite

associated with cinnamon garnet, chlorite, and hornblende were found

in the New Pass (Soledad Canyon), by W. P. Blake (3) p. 82, (5)

p. 289.
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Mudrra Cnioity: 1, Larpe deposits of iiia,i;iietitp are found on the

western slope of Iron I\Ioniitain, Minaret distriet, Goldstone (1) p. 191,

Erwin (1) p. 63. 2, Extensive deposits of majiiietite, with pyrite, are

reported at Iron Creek (T. 5 S., K. 22, 23 E., M. D.), R. P. McLaughlin
and Bradley (3) p. 554. 3, Lodestone has been found at the Sparkling
iron mine, kings Creek district, S. M. B. (12853).

Mono County: 1, ]\Ia<>netite occurs as an important mineral in the

veins of the Benton, Lundy, and otlier districts, Whiting (1) p. 389. 2,

It was found coated with greenockite at tlie South 40 claim (T. 8 N.,

R. 22 E., M. D.), near the (iolden (iate mine, West Walker River dis-

triet, Eakle and McLaughlin (17) p. 141.

Nevada County: 1, Lodestone was found on Grouse Ridge, 14 miles

north of Washington, J. R. Browne (4) p. 224. 2, A large deposit occurs

at the contact of granodiorite and diabase 4 miles south of Indian
Springs, Lindgren and Turner (10) p. 6, E. M. Boyle (1) p. 59.

Placer County: 1, A large deposit of magnetite, which was worked
from 1881-86 by blast furnace, occurs at Ilotaling, 5 miles west of Clip-

per Gap, Lindgren (13) p. 3, C. A. Waring (4) p. 390.

Plmnas County: 1, A large deposit of magnetite occurs just west of

Wades Lake, Turner (14) p. 8.

Riverside County: 1, Magnetite is a very minor mineral at Crest-

more, in the Lone Star quarry, Woodford et al. (10) p. 366. 2, A very

large mass of iron ore at Eagle Mountain (T. 4 S., R. 14 E., S. B.) is

comjiosed partly of magnetite, Harder (6) p. 63. 3, Small crystals,

separate or in clusters, and sometimes badly weathered, are found in

the Southern Pacific silica quarry at Nuevo, Fi.sher (1) p. 34.

San Bernardino County: 1, A large mass of magnetite-hematite ore

occurs at the Iron Age mine (sec. 29, T. 1 S., R. 13 E., S. B.), 6 miles

east of Dale, Tucker and Sampson (17) p. 334. 2, At Iron Mountain
(.sees. 27, 28, T. 6 X., R. 4 E., S. B.), in the Lava Beds district, is a

series of massive veins of magnetite and hematite, ibid. p. 335. 3, There
are other deposits of magnetite in the Providence Mountains (T. 10 N.,

R. 13 E., S. B.), Cave Canyon (T. 11 N., R. 7 E., S. B.), Kingston
Moiuitains (T. 25 S., R. 11 E., M. D.). Grossman (1) p. 235, Cloudman
et al. (1) p. 820, Tucker and Sampson (17) p. 334, Lamey (5) p. 87.

4, Magnetite and hematite occur in the Ship Mountain deposits (T. 5

N., R. 15 E., S. B.), Lamev (7) p. 113. 5, Magnetite is found with

hematite at Ii-oii Hat (T. 6 N., R. 14 E., S. B.), Lamey (6) p. 99. 6,

Hematite and magnetite occur in the Old Dad Mountain deposit (sec.

13, 14 ?, T. 12 N., R. 10 E., S. B.), Lamey (3) p. 61. 7, Magnetite is

found with hematite in the Silver Lake district, Iron Mountain deposits

(T. 15 N., R. 6, 7 E., S. B.) Lamey (2) p. 39.

Santa Cruz County:^!, Layers of black sand up to 6 inches in thick-

ness occur at Aptos; they are composed largely of magnetite and il-

menite, Katz (1) p. 463, Laizure (4) p. 75.

Shasta County: 1, A large deposit of magnetite at Heroult was
worked by electric smelter, Logan (7) p. 12. 2, An extensive deposit

occurs near the junction of Me Cloud and Pit Rivers, McGregor (1)

p. 641. 3, Magnetite occurs in quantity at Iron Mountain, Hanks (7)

p. 195. 4, A large deposit used mainly as heavy aggregate in naval

construction, occurs at the Shasta Iron Company property (sec. 26,

T. 34 X., R. 4 W., M. D.), J. C. O'Brien (1) p." 82. 5, At the Black
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Diamond mine (sees. 2, 3, T. 33 N., R. 4 W., M. D.) magnetite occurs

as a contact mineral with pyrrliotite and ehalcopyrite, Tucker (11a)

p. 146. 6, A small deposit of magnetite, with garnet and epidote, occurs

at the Hirz Mountains deposit (T. 35 N., R. 3 "W., M. D.), Lamey

(8) p. 131.

Sierra County: 1, A large body of magnetite, some of it lodestone,

is found at the Sierra iron mine (sees. 11, 12, T. 21 N., R. 11 E.,

M. D.), Hanks (7) p. 195, Anbury (3) p. 304. 2, Perfect octahedral

crystals in taleose slate have come from Forest City, S. M. B. (10443).

3, Massive magnetite is found southeast of Spencer Lakes (T. 22 N.,

R. 10 B., M. D.), Turner (14) p. 8.

MAITLANDITE
See thorogummite

MALACHITE
Basic cupric carbonate, CuC03Cu(0H)2

Monoolinic. Crystals usually slender, grouped in tufts and rosettes.

Commonly massive or inerusting, botryoidal, reniform, or stalactitic. One
perfect cleavage. Brittle. Luster of crystals adamantine to vitreous ; of

fibrous varieties more or less silky. Color bright green. Streak pale green.

H. = 3J-4. G. = 3.9-4.03.

B.B. fuses at 2, coloring the flame emerald green ; on charcoal is re-

duced to metallic copper. In the closed tube blackens and yields water.

Soluble in acids with effervescence.

Malachite is the commonest and most conspicuous oxidation product
of copper minerals, and is present in practically all mineral deposits,

even those carrying only a minor amount of copper sulphides. Accord-
ingly, it is impossible to list all occurrences, and only those of par-

ticular interest will be recorded.

Amador County: 1, Fine reniform masses have come from Volcano
(N. R.).

Calaveras County: 1, Fine specimens of massive malachite with crys-

tallized copper have been found in the Union mine, Irelan (3) p. 151,

Reid (3) p. 398. 2, Fine specimens of malachite and azurite have been
found iu the Hughes mine, W. P. Blake (9) p. 17, Hanks (12) p. 259.

Humboldt County: 1, Excellent specimens have come from the Horse
Mountain mine, Laizure (3) p. 306.

Inyo County: 1, Good drusy specimens have come from the Cerro

Gordo mine, S. M. B. (18357).

Mariposa County: 1, Fine drusy coatings and excellent crystallized

malachite occur at the White Rock mine, S. M. B. (15741).

Mono County: 1, It is rather abundant in the Blind Springs Hill

district, especiall.v the Kerrick mine. Hanks (12) p. 259, A. L. Ran-
some (2) p. 190. 2, Malachite occurs with cuprite and chrysocolla at

the Detroit mine, in the Jordan district. Whiting (1) p. 364.

Monterey County: 1, J. B. Trask reported malachite from the old

silver mine at Alisal rancho. Hanks (12) p. 259.

Placer County: 1, Malachite was abundant at the Algol mine (see 9,

T. 13 N., R. 7 E., M. D.), Anbury (1) p. 173.

Plumas County: 1, Alternating bands of malachite and chrysocolla

were found at the Engels mine, Kunz (24) p. 102. 2, Large masses of

malachite in limestone occur in the Genesee district, Logan (4) p. 463.
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San Diego County: 1, Excellent specimens of malachite have come
from 3 miles south of Julian [perhaps from the Friday mine], S. M. B.

(9980).
Santa Clara County: 1, Malachite occurs with crystallized cinnabar

in crystalline calcite from the Guadalupe mine, Kunz (24) p. 107,

S. M."B. (4929).
Tuolumne County: The reference to malachite, azurite, and other

oxidation minerals at Whiskey Hill, in earlier editions of this Bulletin

should be to Placer County, near Lincoln, see Silliman (7) p. 351.

MALDONITE
See bismuth-gold

MANGANITE
MnO(OH) = Mn^O^HsO

Monoclinic ; pseudo-orthorhombic. Color dark steel gray to iron black.

Streak chocolate brown. Hardness 4. Sp. gr. 4.3. Occurs in prismatic
crystals. Commonly altered to pyrolusite.

There are numerous small deposits of manganese oxides in the state,

and much of the ore may be nianganite mixed with psilomelane or

pyrolusite. Unless crystals are present, it is impossible to identify

manganite without x-ray methods, P. D. Trask et al. (4) p. 54.

In general, manganite may be present in any of these oxide deposits,

so that its occurrences are possibly numerous. It has rarely been defi-

nitely identified in the state.

Imperial County: 1, Minor amounts of manganite are found with
pyrolusite and psilomelane in the Paymaster district (sees. 16, 18, 19,

T. 11 S., R. 21 E., S. B.), Tucker (11) p. 266, Iladley (1) p. 465.

San Diego County: 1, Manganite is found associated with manganese-
bearing albite at the Catharina mine, Pala, Schaller (29) p. 145, Kraus
and Hunt (2) p. 465.

Shasta County: 1, Minute crystals of manganite haye been found in

cavities and fractures in quartz at the Murray mine (sec. 1, T. 32 N.,

R. 6 W., M. D.), L. C. Raj-mond (p. c. '36).
'

MANGANOCALCITE
See calcite

MANGANOTANTALITE
See columbite

MARCASITE
Iron disulphide, FeSa

Orthorhombie. Commonl.v in tabular crystals. Massive ; radiating fi-

brous ; in stalactites. Brittle. Metallic luster. Color pale brass yellow.
Streak brownish black. H. = 6-G*. G. = 4.85-4.90.

Roasted on charcoal, it gives sulphur odor and yields a magnetic resi-

due. Distinguished from pyrite by crystal form.

Marcasite is rarer than pyrite, and is usually found in the upper
portions of sulphide ore deposits.

Amador County: 1, ^Marcasite is found with pyrrhotite and other sul-

phides at the Defender mine, 5 miles southeast of Volcano, Tucker
(1) p. 27.

Calaveras County: 1, It is reported from the "West Point district,

Franke and Logan (4) p. 239.
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Colusa County: 1, ilaroasite occurs with stibuite, gold, and cinnabar
at the Manzanita mine, Becker (4) p. 367.

Contra Costa Connty: 1, Mareasite is found with cinnabar and meta-
cinnabar at the Mount Diablo (Ryne) mine (SEJ sec. 29, T. 1 N., R.
1 B., M. D.), A. L. Ransome and Kellog (1) p. 377, C. P. Ross (2) p. 41.

Del Norte Counti/: 1, ]\Iarcasite is found at Patrick Creek (T. 18 N.,

R. 3 E., H.), Laizure (3) p. 287.

Inyo County: 1, It has been identified microscopically in massive
pyrrhotite at the Curran mine, half a mile north of Panamint, Murphy
(2) p. 314, (4) p. 367.

Kern County: 1, Mareasite occurs with gold ((uartz at the Bowman
mine (sec. 20, T. 28 S., R. 34 E., M. D.), Tucker and Sampson (21)
p. 293. 2, In the Big Blue aroup (T. 25 S., R. 33 E., M. D.), Pront (1)

p. 413. 3, In the Green Mountain district (T. 29 S., R. 34 E., M. D.),
Tucker and Sampson (21 ) pp. 296, 307. 4, In small amounts in the gold
veins of Soledad Mountain. Mojave district. Tucker (23) p. 469.
Lahe Connty: 1, Mareasite occurs with cinnabar and metacinuabar

at the Baker mine (sec. 16, T. 12 N., R. 6 W., M. D.), Becker (4) p. 368.

2, Pseudomorphs of cinnabar and tiemannite after mareasite have been
observed from the Abbott mine (see. 32, T. 14 N., R. 5 W., M. D.),
Watts (2) p. 240. 3, Mareasite is found in the Red Elephant mine,
Knoxville district, Averitt (1) p. 88. 4, Considerable mareasite was
found in some of the ores of the Helen mine (sec. 1, T. 10 N., R. 8 W.,
M. D.), Tucker (36) p. 276,

Los Angeles County: 1, Mareasite occurs at the head of Mill Creek,
near the Monte Cristo mine, R. .1. Sampson (10) p. 187.

Mono County: 1, Mareasite is found in quartz veins with pyrite and
galena at the King group (T. 3 S., R. 31 E., M. D.), W. W." Bradley
(29) p. 144.

Napa County: 1, It occurs with metacinuabar at the Redington mine,
Knoxville (sees. 6, 7, T. 11 N., R. 4 W., M. D.), A. L. Ransome and
Kellog (1) p. 410. 2, Botryoidal and stalactitic mareasite has come from
the Palisades mine about '2 miles north of Calistoga, S. M. B. (20376).
Nevada County: 1, It was reported by Lindgren (7) p. 231 as one

of the minor minerals at Grass Valley. 2, It was found with copper sul-

phides in the Mineral Hill district (T. 15 N., R. 8 E., M. D., approx.),
Forstner (4) p. 745.

Riverside County: 1, Mareasite occurred at the Lucky Strike, be-

tween Perris and Elsinore, in a gold quartz vein, R. J. Sampson (9)
p. 513.

San Bernardino County: IMarcasite occurs in a number of gold mines
in the county, in minor amounts: Colosseum (T. 17 N., R. 13 E., S. B.)

;

Paymaster (T. 13 N., R. 10 E., S. B.) ; Vanderbilt, 4 miles east of

Ivanpah, Tucker and Sampson (17), pp. 292, 217, 330; Cumberland
(see. 25, T. 6 N., R. 2 B., S. B.) ; Coarse Gold, east slope of Providence
Mountains, Tucker and Sampson (27) p. 63, (28) p. 234.

San Diego County: 1, Several mines in the Descanso region have a

little mareasite. Tucker (8) p. 371.

Solano County: 1, A small amount of mareasite occurs in the cinna-

bar ore at the St. John mine, NEi sec. 33, T. 4 N., R. 3 W., M, D.,

Weaver (1) p. 170.

Tuolumne Comity: 1, Mareasite occurs sparinglv 2 miles northwest
of Columbia, Tucker (Dp. 138.
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Ventura Counh/: 1, Mari'iisite is found with liold at the Whito Mule
mine on the north shijie of Frazer ilountaiii. Tucker and Sampson (20)

p. 257.

Yolo Countij: 1, Marcasite is reported from the Reed mine, Averitt

(1) p. 86.

MARGARITE
Hydrous calcium and aluminum silicate. CaAl iSi-Oiot H )2

Monoolinic. Usually in aK^'i'i'Kiit<'(l lamiuat', suinetinu'.s massive; scaly.

Cleavage perfect basal. Hrittle. I'early luster. Color grayish pink. H. =
3i-4i. G. = 2.!)!)-;?.08.

Puses with ditliculty. Yields water in the closed tube. Slowly decom-
I)Osed by hydrochloric acid.

Margarite is prominent in the glaueophane rot-ks and has been ob-

served in several localities.

Calaveras County: 1, It has been found at the Gold Cliff mine, near
Anjrels, S. M. B. (15483).

JIarin County: The mar<rarite mentioned by F. L. Ransome (3) p.

309, from Reed Station, Tiburon Peninsula, has been identified as mus-
eovite by Eakle (7) p. 83.

Plumas County: 1, Jlargarite occurs with oorundum in the plumasite

1| miles northwest of Meadow Valley post office, Pratt (6) p. 42.

San Mateo County: 1, It is a microseopie constituent of the schists of

Belmont, Murgoci (1) p. 391.

Sa7ita Clara Countii: 1, It occurs with garnet and glaueophane at

Hilton Gulch, Oak Ridge, J. P. Smith (1) p. 203.

Sonoma County: 1, It is a microscopic constituent of the glaueophane
gneiss of Melitta, near Santa Rosa, llurgoei (1) p. 389.

MARGARODITE—Damourite

See muscovite

MARIALITE
See scapolite

* MARIPOSITE, 1868

Monoclinic. In hexagonal plates and .scales, foliated, micaceous. Cleav-
age perfect basal. Vitreous luster. Color apple green, white. H. = 2J-.3.

G. = 2.78-2.81.

Similar to muscovite in its reactions. An emerald-green borax bead is

sometimes obtained.

Mariposite is essentially a muscovite characteristically colored green
by the presence of some chromium. It is abundantly distributed in the
gold belt of the Sierra Nevada, and was described as a new mineral by
Sillinum (9) p. 380. It is considered by some mineralogists to be iden-
tical with alurgite, Schaller (35) p. 139. A good general description of
all ilother Lode occurrences is given by A. Knopf (11) p. 38.

Calaveras County: 1, Jlariposite occurs in schist at the Reserve and
Golden Gate mines on Carson Hill, A. Knopf (11) p. 38.
El Dorado County: 1, Green flakes of mariposite occur in the Pyra-

mid mine, 4 miles north of Shingle Springs (X. R.).
Imperial County: 1, It has been reported from this countv, AV. W

Bradley (28) p. 343.

Kern County: 1, Mariposite occurs in the Randsburg schists, Ilulin

(Dp. 25.
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Los Angeles County: 1, Mariposite occurs as nests and lenses in talc-

sericite schists of the Sierra Pelona series, in San Francisquito Canyon,

just above the old dam-site, Murdoch and Webb (6) p. 353.

Mariposa County: 1, The original mariposite was described and
named from the Josephine mine, Silliman (9) p. 380, Hanks (12)

p. 260, Analysis, Turner (12) p. 679. It is common in the schists of

this county.
SiO. TiO. Al-Oa Cr^Oa Fe^Os FeO

Green 55.35 0.18 25.62 0.18 0.63 0.92

White 56.79 25.29 none 1.59

OaO MgO K2O (Li,Na)20

0.07 3.25 9.29 0.12

0.07 3.29 8.92 0.17

H=0
4.52 = 100.13% G. = 2.817

4.72 = 100.84% G. = 2.787

Nevada County: 1, Found in the Idaho-Maryland mine at Grass

Valley, Lindgren (12) p. 115. 2, At the Red Ledge mine, Washington,

with quartz and calcite in veins (N. R.).

Placer County: 1, It was found at the Marguerite mine (N. R.).

Riverside County: 1, It was reported on the west side of San Jacinto

Mountain (N. R.).

San Diego County: 1, It was reported near Oak Grove (N. R.).

Sierra County: 1, It was found at the Rainbow mine, S. M. B.

(10442). 2, It occurs at the Alhambra mine, Poker Flat district (sec. 10,

T. 21 N., R. 10 E., M. D.), E. M. Boyle (3) p. 75. 3, In the Forest and

other districts, ibid., Lindgren (20) p. 105.

Tuolumne County: 1, It is common in the Rawhide and other mines

near Tuttletowu, Turner and Ransome (15) p. 6, in the quartz gangue

of the gold ores.

MARMOLITE
See serpentine

MARTITE
See hematite

MASCAGNITE
Ammonium sulphate, (NH4)3S04

Orthorhombic. Usually in crusts and stalactitic forms. One cleavage

distinct. Vitreous to dull luster. Colorless, yellowish, greenish. H. = 2.

G. = 1.76.

Very easily fusible. Soluble in water. Barium chloride added to the

solution precipitates barium sulphate. Boiled in a test tube with potas-

sium bisulphate, it gives off the odor of ammonia.

Sonoma County: 1, It has been found with boussingaultite and epsom-

ite near The Geysers, Goldsmith (7) p. 265, Vonsen (6) p. 288. The
mineral occurs as incrustations and nodules during the early summer
months, in the upper part of Geyser Creek Canyon.

MASSICOT
Lead monoxide, PbO

Orthorhombic. Usually in scales or scaly masses. Color brownish orange

red, yellow. Soft. G. = 9.29.

Fuses easily to a yellowish glass. Easily reduced on charcoal to metallic

lead, yielding yellow coating.
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El Dorado Connfy: 1, Massicot was found at the Rescue mine, W. W.
Bradley (26) p. 194, S. M. B. (20836).

Inyo Couniy: 1, Massicot was reported 9 miles southeast of Big
Pine, "W. W. Bradley (29) p. 106. 2, It was found in the Darwin dis-

trict, Loew (2) p. 186. 3, It occurrod with minium, wulfenite, and
pyromorphite at Cerro Gordo, R. W. Ra.ymond (9) pp. 29, 31, Loew
(2) p. 186. It was abundant there in the early days.

Kern County: 1, Fine scales of massicot have been found near Fort
Tejon, Larsen (11) p. 106. A specijnen of this is in the University of

California Museum at Berkeley. 2, Another specimen occurring as

borders on litharge has been recorded by Larsen (4) p. 18, from this

county.

Mono County: 1, It has been found in the Blind Spring Hill district,

probably mixed with massicot, bindheimite, and mimetite, A. L. Ran-
some (2') p. 189.

San Bernardino County: 1, Massicot has been found in scales up to

1 millimeter across, and as borders on plates of litharge, Larsen (4)

p. 18.

Trinity County: 1, It has been reported from the northern part of

the county, S. M.B. (20193).

MEERSCHAUM
See sepiolite

MEIONITE
See scapolite

MELACONITE
See tenorite

MELANTERITE—Copperas
Hydrous ferrous sulphate, FeS04-7H20

Monoclinic. Fibrovis, staliictitio, and concretionary ; also massive.
Cleavage, basal. Brittle. Vitreous luster. Color green to white. Streak
uncolored. H. = 2. G. = 1.89-1.9.

Easily fusible. Becomes magnetic on heating. Easily soluble in water.
Gives acid water in a closed tube. Astringent taste.

Melanterite is a common alteration product in mines containing
pj'rite or marcasite.

Alameda County: 1, Melanterite is abundant as crystals or fibrous
masses on the walls of the mine workings at the Alma pyrite mine,
Leona Heights. Rather complex crystals from this occurrence have
been measured and described, Schaller (1) p. 195.

Alpine County: 1, White brittle crusts and greenish stalactite masses
of melanterite have been found in the Leviathan sulphur mine, 7 miles
east of Markleeville, Gary (1) p. 489, Nicliols (1) p. 172.
Amador County: 1, It occurred with mendozite on the walls of an

old tunnel li miles north of Volcano (N. R.).
Contra Costa County: 1, Melanterite was found in the Mount Diablo

mine (SEi sec. 29, T. 1 N., R. 1 E., M. D.), C. P. Ross (2) p. 42.
Lake County: 1, Melanterite is abundant as stalactites in the Sulphur

Bank mine, near Clear Lake, Hanks (15) p. 104. 2, Brilliant green
stalactites have been found in the Bradford quicksilver mine. Fried-
rich (1) p. 22.
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Los Angeles County: 1, Colorless crusts of melanterite associated with

halotrichite ami jivpsum occur in pyritiferous boulders in conglomerate

on Cahuenga Peak, in a road-cut below the television station (sec. 25,

T. 1 N., R. 14 W., S. B.), Nenerbnrg (1) p. 159, locality 10.

Napa County: 1, Long pale-green stalactites of melanterite were
abundant in the old Redington mine, Knoxville, Kramm (1) p. 345.

2, Hulin (p. c. '36) has reported it from the Palisades mine, 2 miles

north of Calistoga.

Orange County: 1, Fibrous crusts up to 5 inches thick occur on the

walls of old workings at the Santiago coal mine, Santiago Canyon, Van
Amringe (p.c. '36).

San Benito County: 1, Botryoidal masses and silky fibers of melan-

terite are found in the old tunnels of the New Idria mine, "Wilke (p.

c. '36).

Sayi Bernardino County: 1, ]\Ielanterite was found in old drifts of

the California Rand and other mines of the area, Hulin (1) p. 99.

Santa Cruz County: 1, Abundant white or greenish efflorescences of

melanterite covered the sides and bottom of a ravine running to the sea

northwest of Santa Cruz. J. B. Trask (2) p. 56, (4) p. 388.

Shasta County: 1, It is fairly common in the copper mines of the

county, Graton (3) p. 100.

Sonoma County: 1, Drusy green melanterite has been found near

Petaluma, S. M. B. (11832). 2, It occurs as incrustations at The Geysers,

Irelan (3) p. 633. 3, Melanterite has been observed as occurring spar-

ingh' at The Geysers, Vonsen (6) p. 291.

Trinity County: 1, It occurred with other sulphates at the Island

Mountain mine, M. Vonsen (p.c. '17).

MELNIKOVITE
See pyrite

* MELONITE, 1867

Nickel telluride. NiTej

Hexagonal, rommonly granular and foliated. CleavaRe perfect basal.

Metallic luster. Color reddi.sh white. Streak dark gra.v. H. = 1-li.

G. = 7.S.

The tellurium is readily driven off in white oxide fumes when heated

on charco.-il. The roasted residue yields the brown bead of nickel with

borax. Melonite also gives the characteristic violet solution of a telluride

when boiled in strong sulphuric acid.

Calaveras County: 1, Melonite was discovered on Carson Hill in 1867

and named by Genth (4) p. 86, (5) p. 313. 2, It was also found in the

Stanislaus mine associated with hessite (?) and native tellurium (?),

Genth (5) p. 313; analysis by Hillebrand (3) p. 60.

Te Ni,Co ri) Ag

Genth 73.43 20.98 0.71! 4.0S = 09.21%
Hillebrand 80.7.5 1S.31 — 0.86 = 99.92%

MENACCANITE
See ilmenite

MENDOZITE
Hydrous aluminum and sodium sulphate, Na2S04 AL(S04)3 22H-0

White filirous masses or powder. 11. = 3. G. = 1.73. Very easily

fusible, (iives strong yellow dame. Soluble in water.
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Amador Couniij: 1, Crusts of mpiidozite and inelanterite occur on the

walls of an old tunnel li miles north of Volcano (\. R.).

Napa County: 1, It occurs on the Pritchard Ranch 9 miles southeast
of St. Helena "(X. R.).

San Bernardino County: 1, Platy and fibrous white mendozite occurs
5 miles north of Hidden Sjjriniis. S. M. R. (18698).

MENEGHINITE
Sulfide of lead and antimony, PbKiSbrSia

Orthorhombic, cr.vstuls slender pri.smatie. iil.so occurring massive,
fibrous to compact. One perfect cleavage. Brittle, lu.ster metallic, streak
black, color blackisb lead gra.v. H. =: 25. G. = G.36.

Oxidized by concentrated HXOs with separation of antimon.v oxide and
lead sulphate.

Santa Cruz County: 1, This rare mineral has been found with frank-
eite and stanuite in the contact rock of the Pacific Limestone Products
quarry, 2 miles west of Santa Cruz. Milton. Chesterman (p.c. '54).

MERCURY—Quicksilver

Native mercury, Hg
Liquid. Forms small fluid globules iu the matri.x which is usually cin-

nabar. Brilliant metallic luster. Color tin white. (}. = 13..59.

Vaporizes at comparatively low heat and disappears; the vapors are
invisible. Soluble in nitric acid.

Liquid globules of mercury are common in most of the cinnabar
mines, formed either by reduction of the sulphide or by sublimation of
mercuric vapors. It occurs in deep workings and in those parts of ill-

ventilated mines where intense heat is developed by the decomposition
of iron sulphides. It is also frequently found near the walls of cinnabar
veins.

Del Norte County: 1, Mercury was found in see. 18. T. 18 N., R. 3 E.,

H., J. C. O'Brien (1) p. 78. 2, It was reported from the Rockland dis-

trict (sec. 11, T. 18 N., R. 2 E., II.), Mining and Scientific Press (16)
Aug. 15. 3, Plentiful mercurv was found with cinnabar in the veins of

the Webb mine, SE^ sec. 20," T. 18 N., R. 3 E., H., O'Brien (9) p. 281.

Kings County: 1, It occurred in the Kings mine with cinnabar in

serpentine, W. "W. Bradley (2) p. 529.

Lake County: 1, ilercury is abundant in the Wall Street mine, S. M.
B. (63). 2, In the Bradford mine. Friedrich (1) p. 22. 3, At the Great
Western, Mirabel, and other mines west of iliddletown, Crawford (1)
p. 360. 4, At the Chicago mine (see. 1. T. 10 N., R. 8 W., M. D.), Aubury
(2) p. 51.

Mariposa County: 1, Mercury was found with gold amalgam at an
unspecified locality in the county, Schmitz (1) p. 713.

Mendocino County: 1, It is found 5 miles west of Orr Springs,
Watts (2) p. 256.

Mono County: 1, It was found with cinnabar in limonite in a cauvon
4 miles north of Hammil Station (T. 2 S., K. 33 E.. M. D.), Woodhouse
(p.c. '45).

Napa County: 1,'lt occurs in La Jova aud other mines of the vicinity

(sec. 24, T. 7 N., R. 6 W., M. D.), W. W. Bradley (5) p. 85, A. L. Ran-
some and Kellog (1) p. 410. 2, It has been found in considerable amount
in the mud of the hot springs on the east side of Napa Creek, near Cal-
istoga, W. W. Bradley (5) p. 81.
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Orange County: 1, Small amounts have been reported at Red Hill,

near Tustin, Fairbanks (4) p. 118. It is probable from the description

that this is not metallic mercury, but metacinnabar, which does occur

here with cinnabar.

San Benito County: 1, It occurred in very considerable amount in

certain parts of the New Idria mine. In one instance as much as one

pint of mercury was collected at a single spot, W. W. Bradley (5) p. 97.

2, It is found in the Alpine and other mines, Stayton district, ibid. 3,

Mercury globules have been found on cinnabar half a mile above the

junction of Clear Creek and San Benito River, Watters (p.e. '51).

San Francisco County: 1, Globules of mercury with cinnabar have
been found in siliceous rock near Twin Peaks, San Francisco, J. D.

Whitney (7) p. 78, W. W. Bradley (5) p. 124.

San Luis Obispo County: 1, It has been found with metacinnabar
at La Libertad mine, Adelaide district. Mining and Scientific Press

(31) p. 323. 2, The Oceanic mine. Von Leicht (1) p. 482.

San Mateo County: 1, It was found with montroydite and cinnabar

on the McGarvey Ranch about 3 miles from Redwood City on the Sears-

ville road, "Woodhouse (3) p. 603, Mining and Scientific Press (10) p.

357. 2, It occurs on the Corte de Madera Rancho (?) 5 miles west of

Palo Alto with cinnabar and calomel, W. W. Bradley (5) p. 149.

Santa Clara County: 1, Small amounts have been found in the New
Almaden mine, Huguenin and Castello (4) p. 222. 2, It occurs in the

Vaughn mine (sec. 14, T. 11 S., R. 6 E., M. D.) with cinnabar, Craw-
ford (1) p. 358.

Siskiyou County: 1, Found sparingly at the Great Northern mine,

A. L. Ransome and Kellog (1) p. 459.

Sonoma County: 1, Metallic mercury was the only ore mineral at

the Rattlesnake mine (sec. 31, T. 11 N.,"R. 8 W., M. D.). The metal was
so abundant that it would spurt out of the ore when a pick was sunk

in, Egleston (1) p. 273, W. W. Bradley (5) p. 192. 2, The main values

were in metallic mercury in the Socrates (Pioneer) mine (sec. 32, T.

11 N., R. 8 W., M. D.), Anbury (2) p. 115, W. W. Bradley (5) p. 193.

3, Considerable mercurv occurred in the New Sonoma mine (sees. 4, 5,

T. 10 N., R. 8 W., M. b.), W. W. Bradley (5) p. 191, and others in

the Pine Flat district, ibid. p. 187. 4, At the Esperanza mine on Sul-

phur Creek, ibid. p. 186. 5, At the Clear Quill mine, Greenville district,

S. M. B. (61). 6, With metacinnabar at the Culver-Baer mine (sec. 23,

T. 11 N., R. 9 W., M. D.), W. W. Bradley (5) p. 185. 7, In a 10-foot

shaft on the Wall tract (sec. 30, T. 8 N., R. 9 W., M. D.), 5 miles

southwest of Santa Rosa, Aubury (1) p. 141, (4) p. 166.

Trinity County: 1, Mercury was found with stibnite and cinnabar

at the Altoona mine (T. 38 N., R. 6 W., M. D.), W. P. Miller (1) p.

716. 2, It was reported with cinnabar and magnesite at the Integral

mine (sec. 14, etc., T. 38 N., R. 6 W., M. D.), Mining and Scientific

Press (25), p. 323.

* MERWINITE, 1921

Calcium and magnesium silicate, Ca3Mg(Si04)2

Jlonocliuic. Comiiact granular masses. One cleavage. Greasy to vitreous

luster. Colorless to pale gi-eenish. H. = 6. G. = 3.15.

Riverside County: 1, Merwinite occurs as granular masses associated

with gehlenite, spurrite, and woUastonite in the limestone quarries at
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Crestmore. It was described and named by Larsen and Foshag (10)

p. 143. It alters to thaumasite.
Analysis
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p. 36. Good crystals were later found in the same mine which showed
the mineral to be isometric instead of amorphous, Pentield (1) p. 453.

Analyses of metacinnabar from this mine were made by G. E. Moore

(1) p. 319, and also by Melville and Lind^iren (1) p. 22. It formed a

large part of the ore in the upper levels. 3, Metacinnabar was found
coated with white calomel in the Oat Hill mine, S. M. B. (16284).

Orange Comity: 1, Metacinnabar was found at Red Hill on the San
Joaquin Ranch, disseminated through a ferruginous barite ; analyzed

by Genth, Genth and Penfield (10) p. 383. This occurrence was errone-

ously recorded as mercury in Bulletin 91 of the State Mining Bureau.
San Benito County: 1, Large pieces of metacinnabar have been found

in the New Hope vein of the New Idria mine, Becker (4) p. 302. 2, It is

found in black ma.sses at the Picachos mine. A. F. Rogers (7) p. 373. 3,

Small amounts were found with cinnabar in the Bradford (Cerro
Gordo) mine (sec. 3, T. 15 S., R. 8 E., M. D.), 11 miles west of Panoehe,
Becker (4) p. 380, Melville and Lindgren (1) p. 23, W. W. Bradley

(5) p. 46. This occurrence has been mistakenly listed in Inyo County
because of the identity in name of the mine with the Cerro Gordo mine
of the latter county. 4, Metacinnabar occurs on the Andy Johnsen claim,

near Hernandez (Stanford Universitv collection). 5, With cinnabar in

sandstone at the Valley View (T. 15 S., R. 10 E., M. D.), near Llanda,
A. L. Ransome and Kellogg (1) p. 430. 6, At the Butts mine (sec. 4, T.

16 S., R. 8 E., M. D.), W. W. Bradley (5) p. 101.

San Litis Obispo County: 1, It has been found in the Adelaide dis-

trict, Auburv (2) p. 160. 2, In the Oceanic district (N. R.). 3, In the

Klau district, S. M. B. (15860).
Santa Clara County: 1, Considerable amounts of metacinnabar have

been found in the New Almaden and Guadalupe mines. Melville (3)

p. 80, (1) p. 292, analyzed metacinnabar from the New Almaden mine
and described the crystals as hexagonal, with some complex and doubt-

ful forms. It has also been studied by G. E. Moore (3) p. 36. It is sug-

gested by Wherry (3) p. 37, that this is guadalcazarite (zincian meta-

cinnabar) but the percentage of zinc appears too low.

Solano County: 1, It occurred with cinnabar in the Hastings mine
(see. 11, T. 3 N., R. 3 W., M. D.). near Benicia. W. W. Bradlev (5)

p. 172.

Sonoma County: 1, Metacinnabar was found in the Culver-Baer
mine (sec. 23, T. 11 N., R. 9 W., M. D.), east of Cloverdale, W. W.
Bradlc}- (5) p. 185. 2, Metacinnabar occurs abundantly as small equant
imperfect crvstals, with cinnabar, eurtisite, and realgar in sandstone at

Skaggs Springs, F. E. Wright and Allen (3) p. 169, Everhart (4) p.

390. 3, At the Commonwealth Consolidated mine, 2 miles from The
Geysers, Crawford (1) p. 371. 4, It was found in the Eureka mine (see.

32, T. 11 N., R. 8 W., M. D.), Anbury (2) p. 106.

Yolo County: 1, The ore of the California (Reed) mine was priuci-

pallv metacinnabar. Both crvstals and amorphous metacinnabar oc-

curred here, Hanks (12) p. 261, (15) p. 122.

METACINNABARITE
See metacinnabar

METASTIBNITE
Antimony trisiilfide, Sb^-SaC?)

Purplish gra.v. Streak red. Luster submetallic. H. = 2-".
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Ini/o County: 1, Motastibnite lias been reported with stibnite and
oxides of antimony at the l>isliop aiitimoiiv mine, 4h miles south of

Bishop, C. D. Woodhonse (p.c, '45).

METASTRENGITE
Iron phosphate, 2(FePO,)33.H,.0

Orthorhoinhic. Crystnls prismatic. Often in minute spherules. One per-

fect cleavafie. II. = 3-4. G. = 2.7(i. Solnhlc in IICl. Fii.ses easily to a blacli

bead. The name phosphosiderite has been changed to metastrensite, Dana,
System of Minerab]sy, 7th ed., vol. 2, p. 771. Sticnyitc is the iron-rich

end member of the varisclte-strengite .series, ibid. p. 756.

San Diego County: 1, A violet-colored material from Pala, probably
the one ealled strenoite by 8ehaller (29) p. 14'), has been identified by
x-ray study as {jhospliosiderite, C. Frondel (p.c. '48). It is associated
with .yellow stewartite, and oxides of man<ianese.

METAVOLTINE
(H,K)4(FeOH)2(S04)4-5HaO

Hexagonal. In aggregates of minute yellow scales. H. = 2J. G. = 2.5.

Soluble in acid. I'artly .soluble in water.

San Bernardino County: 1, Poshag (19) p. 352, has found metavol-
tine with krausite, coquimbite, alunite, aiul other sulphates at the "sul-
phur hole" just below the borate mines near Borate, in the Calico Hills.

METEORITE
See iron

* MEYERHOFFERITE, 1914

Hydrous calcium borate, CaaBoOn-TH:;©

Triclinic. Long prismatic crystals, sometimes tabular parallel to the

macropinacoid. Fibrous. One cleavage. Vitreous luster. Colorless to white.

H. - 2. G. = 2.12.

Fuses readily with intumescence to an opaque white enamel, giving

the green flame of boron. Gives water in a closed tube. Easily solul)le in

acids.

Inyo County: 1, Meyerhofferite occurs as an alteration of the glassy

inyoite crystals in the colemanite deposit of the Mount Blanco di-strict

on Furnace Creek. It was described, analyzed, and named bv Schaller

(33) p. 35. Other references are Foshag (7) p. 200, (10) p." 10.

A nalysis

CaO B=0., H.O UaO
under 110° above 110°

25.45 4G.40 l.ol 27.7.5 = 100.10%

MIARGYRITE
Silver antimony sulphide, AgSbSi

Jlonoclinic. In complex crystals ; ahso massive. Luster metallic-

adamantine. Color iron black to steel gray, in thin siilinters deep lilood

red. Streak cherry red. II. = 2-2i. G. = 5.1-5..S.

San Bernardino County: 1, Miargyrite is probably the most abun-
dant silver mineral in the deposits of the Randsburg district. Well-
formed cr.ystals are found in open drusy cavities in the veins, Hulin
(1) pp. 97, 98. Shannon (7) pp. 1-10, has described and analyzed crys-

tals from the California Rand silver mine. Murdoch (9) p. 773 has also

studied complex crystals from this occurrence.
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MICA
See biotlte; muscovite; lepidolite; phlogopite

MICROCLINE
See feldspar

MICROLITE
Tantalate of calcium, Ca2Ta207

Isometric. Often small octahedrons. Brittle. Luster resinous. Color

pale yellow to brown. H. = 5i. G. = !5.5.

The reactions are similar to those for pjrochlore. Fu.sed with potas-

sium bisulphate or potassium hydroxide, the fusion dissolved in hydro-

chloric acid, the solution boiled down with tin assumes a deep-blue color.

Riverside County: 1, Rare mierolite occurs on Queen Mountain, Pala,

Jahns and "Wright (5) p. 31. This may be the same locality referred to

by Rooers (7) p. 375. 2, Mierolite is reported from the Fano mine, with
lepidolite and quartz, Dana's System of Mineralogy, Vol. I, 7th Ed.

p. 753.

San Diego County: 1, Mierolite has been found in the county, exact

locality unknown, as a honey-yellow mineral associated with albite,

lepidolite, tourmaline, and colorless apatite. A few crystals are octa-

hedral with narrow modifyin<j' faces, A. F. Rogers (7) p. 375.

MILK OPAL
See opal

MILLERITE
Nickel sulphide, NiS

Hexagonal-rhombohedral. Usually in long slender needles and hair-like

tufts. Cleavage perfect prismatic. Hrittle. Metallic luster. Color pale

brass yellow. Streak greenish black. H. = 3-3A. G. = 5.3-5.65.

Roasted on charcoal, it yields a slight odor of sulphur and leaves a
magnetic residue. The roasted residue fused in a bead of borax, will give

a brown bead, which becomes gray and cloudy, when reduced. Produces

a pale-blue solution when dissolved in nitric acid and ammonia added.

HumhoJdt County: 1, Specimens of serpentine from this county
occasionally contain needles of millerite (N. R.).

Lake County: 1, IVIillerite occurs in the Great Western mine, in very

small amount, Yates and Hilpert (4) p. 246.

Napa County: 1, Small coatings of microscopic crystals of millerite

were found with cinnabar at the Andalusia mine near Knoxville,

Becker (4) p. 284. 2, Minute millerite crystals were found at the Aetna
mine (sec. 2, T. 9 N., R. 6 W., M. D.), Becker (4) p. 372, (6) p. 148.

3, Millerite was found at the Oat Hill mine in Pope Valley (N. R.).

4, Specimens of serpentine containing needles of millerite have come
from Berryessa Valley (N. R.). 5, Slender needle-like crystals which
may be millerite were found in microscopic sections from the Reding-

ton mine, Becker (4) p. 286, A. F. Rogers (35) p. 396. 6, Millerite is

found in the Twin Peaks mine, Yates and Hilpert (4) p. 246.

Placer County: 1, It was found with arsenopyrite near Cisco, Hanks
(12) p. 264.

Plumas County: 1, Millerite occurred as coatings in the Pocahontas
mine, Mountain Meadow district, Crawford (1) p. 69.
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San Luis Obispo Count ij: 1, Bronze needlelike crystals of millerite

up to i inch in length, occur in the ore of La Libertad mine, Adelaide

district, sec. 21, T. 27 8., K. lU E., JI. D, F. F. Davis (p. c. '53).

Ventura County: 1, Millerite has been found with pyrrhotite and
pentlandite at the Ventura mine (T. 1 N., R. 18 W., S. B.), Tucker

and Sampson (20) p. 258.

MILOSCHITE
See kaolinite

MIMETITE
Lead chloro-arsenate, (PbCI)Pb.i(As04)3

Hexagonal. Prismatic crystals, rounded to globular forms. Brittle.

Resinous luster. Pale yellow, light brown, colorless. Streak white. H. =
3J. G. = 7-7.25.

Fusible. Using sodium carbonate as flux, it is reduced on charcoal to

metallic lead and gives a yellow coating. Powder heated in a closed tube

with a splinter of charcoal above it, becomes reduced to metallic arsenic,

which forms a ring around the walls of the glass. Gives a .slight chlorine

reaction with nitric acid and silver nitrate. Soluble in nitric acid.

Inyo County: 1, Mimetite is one of the numerous minerals occurring
in the Cerro Gordo mines, Irelan (4) p. 47. 2, It is found in the Blind
Spring Hill district, Loew (1) p. 657. 3, Well-crystallized specimens
have come from the Anaconda mine at Darwin, Noren (p.c. '54).

4, Occurs sparingly in small greenish crystals in the ores of the

Minietta Mines, Argus Range. Woodhouse (p.c, '54).

Kern County: 1, It was found with galena near Randsburg (N. R.).

San Beryiardino County: 1, Small amounts of mimetite were found
in the Morning Star mine. Lava Beds district, near Lavic, S. M. B.

(11394). 2, A specimen of very pale mimetite, associated with pale
wulfenite, in the University of California collections at Berkeley, is

probably from the Vanadium King mine near Goffs.

MINERVITE
See taranakite

MINIUM—Red Lead
Lead oxide, Pb:i04

Powder. Dull luster. Color bright red mi.xed with yellow. Streak orange
yellow. H. = 2.3. G. - 4.G.

Gives a yellow coating of lead oxide on charcoal and is reduced by
sodium carbonate to metallic lead.

The red oxide of lead is rarely found native. It is an oxidation prod-
uct of galena and other lead minerals, occurring as a powder.
Inyo County: 1, Abundant minium was reported from Cerro Gordo,

with massicot, wulfenite, and pyromorphite, R. W. Rajrmond (9) pp
29, 31.

Kern County: 1, Minium has been found near Fort Tejon (N. R.).
Los Angeles County: 1, Minium occurs as vivid red coatings on

galena, with barite and fluorite in the Felix fluorite mine near Azusa,
Clarke (p. c, '36).

Mono County: 1, It has been recorded from the Rockingham mine,
Blind Spring Hill district, Hoffman (1) p. 737.

11—33804
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Sail Bernardino County: 1, It has been reported from the Bullion
mine, probably in this county (T. 10 N., R. 1 E., or T. 14 N., R. 15 E.,

S. B.). The location is doubtful.

Tulare Count ij: 1, Minium is reported from the northern part of the

county, Irelan (4) p. 47, S. M. B. (11420).

MIRABILITE—Glauber Salt

Hydrous sodium sulphate, NaL.SO4-10H2O

Moaocliuic. Generally as crusts and efflorescences. One perfect cleavage.
Vitreuu.s luster. Color white. H. = 1^-2. G. = 1.4S.

Gives au intense yellow flame when heated. Gives much water in a
closed tuhe. Very soluhle in water. Barium chloride precipitates barium
sulphate from solution. Taste salt and bitter.

Mirabilite is sometimes found on the walls of mines where sulphide
ores are decomposing. It is also found as crusts about dry alkali lakes.

Imperial County: 1, ilirabilite occurs with thenardite at Pope Siding
(sec. 19, T. 9 S., R. 12 E., S. B.), Tucker (8) p. 87.

Napa County: 1, It occurred on the walls of the tunnels in the old

Rediugtou cinnabar mine, Knoxville (N. R.).

San Bernardino County: 1, Mirabilite occurs with gypsum and halite

in the Chemahuevis Valley about 32 miles south of Needles, Graeff (1)

p. 173. It is found here only by analysis of the soluble constituents

of the clay. 2, It is abundant at Searles Lake, H. S. Gale (13) p. 297.

San Luis Obispo County: 1, It occurs with blijdite in the white

crystalline salts of Soda Lake (T. 31 S., R. 20, 21 E., M. D.), which
receives the drainage of Carrizo Plain, H. S. Gale (10) p. 430, Franke

(2) p. 455.

MOHAVITE
See tincalconite

MOLYBDENITE
Molybdenum disulphide, MoSs

Hexagonal. Usually in scales and foliated masses. Cleavage perfect

basal. Metallic luster. Color lead gray. Streak bluish to greenish gray.

H. = l-li. G. = 4.7-4.8.

Fusible, giving sulphur odor. Soluble in nitric acid. Readily distin-

guished from graphite, which it closely resembles, by the violet color

shown in a cleavage crack.

Molybdenite is the principal ore of molj'bdenuni. The mineral is

widely distributed in the state, occurring in small flakes and leaves in

quartz veins and granites. It strongly resembles graphite but can gen-

erally be distinguished from that mineral by its lighter bluish lead-gray

color and its occurrence with granitic rocks. It is of very common
occurrence in contact-metamorphic tungsten ores.

Amador County: 1, It occurs in the gold ores of the Zeila mine near

Jackson, P. L. Rausome (9) p. 8, A. Knopf (11) p. 39. 2, In the Argo-

naut mine, Josephson (1) p. 475, 3, the Badger mine near Sutter, and
4, Midian mine near Herbertville, J. B. Trask (7) pp. 35, 36.

Calaveras County: 1, It is common in the ores of the Melones mine,

Carson Hill, A. Kiiopf (11) p. 39. 2, It occurs at Garnet Hill, at the

junction of Moore Creek and Mokelumne River, Melhase (6) p. 7. 3, It

is found in sulphide-rich gold ore at the Hale mine near Angels, J. A.

Brown (1) p. 147.
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El Dorado County: 1, Broad foliated plates of molybdenite oceiir in

a pegmatite with axinite and copper sulphides at the old Cosumnes
mine near Fairplay, Hanks (12) p. 274. 2, Plates of molybdenite are

found at Grizzley Flat, Mining and Scientific Press (37) p. 420, S. M. B.

(15183). 3, J. B'. Trask (7) p. 28, reported it from the Pacific mine at

Placerville.

Fresno County: 1, Molybdenite is found at the Kings River Canyon
copper mine, S. M. B. (16296'). 2, Good broad plates occur at Green
Mountain on the South Fork, San Joaquin River, S. M. B. (14832).

3, It is reported with ferrimolvbdite near Palisade Creek (T. 10 S.,

R. 31, 32 E., M. D., approx.), W. W. Bradley (24) p. 345.

Inyo County: 1, Large masses of molybdenite occur in the Pine
Creek tungsten mine, south slope of Mount Morgan, Tucker (4) p. 296.

2, It is found in a 15-inch vein with quartz at the Lucky Boy prospect,

7 miles east of Kearsarge. 3, A considerable deposit is reported south

of Lida, in the west arm of Death Valley, Engineering and Mining
Journal (9) p. 205. 4, It occurs disseminated in granite at the Coso
molybdenite claim (T. 20 S., R. 38 E., M. D.), Tucker and Sampson
(25) p. 459. 5, Foliated molybdenite came from the Beveridge mine,

Hanks (12) p. 274. Manv other minor occurrences are found in the

county: 6, Panvo tungsten (T. 20 S., R. 40 E., M. D.), "W. W. Bradley

(30) p. 671; 7, Wilshire gold mine, A. Knopf (6) p. 236; 8, Deep
Creek west of Bishop, Hess and Larsen (17) p. 269; 9, Breakneck Can-
.von. The Mineralogist (5) p. 10; 10, 2J miles east of Willow [Wilson?]
Springs, Funeral Range, S. M. B. (21022) ; 11, In the Payute and Ben-
ton districts, Loew (2) p. 186.

Kerji County: 1, ^lolybdenite is a minor mineral in the scheelite

deposits around Hobo Hot Springs and Cedar Creek, Prout (1) p. 413,

Hess and Larsen (17) p. 266. 2, It occurs in the Gorman district, with

cassiterite and powellite. Page and Wiese (1) p. 36. 3, It is largely

altered to powellite at Black I\Iountain, 15 to 20 miles northwest of

Randsburg, Hess (14) p. 48. 4, It is abundant in the Amalie district,

Mining and Scientific Press (35) p. 868. 5, Disseminated grains of

molybdenite occur in granite between Hoffman and Butterbread Can-

j'ons, Murdoch (p.c. '50).

Los Angeles County: 1, Minor amounts of molybdenite have been
found in the Winter Creek group, Santa Anita Canyon, R. J. Sampson
(10) p. 176. 2, Lang Canyon, 6 miles north of Altadena, Tucker (13)

p. 318. 3, At the junction of Coldwater and Franklin Canyon Roads,

Santa Monica Mountains, Neuerberg (p.c. '46), 4, Coarse flakes of

molybdenite occur in quartz and feldspar on the north side of Big
Tujunga Canyon, 2 or 3 miles above its mouth. Murphy (p.c. '49).

Madera County: 1, Molj'bdenite occurs at Speckerman's mine, 6

miles above Fresno Flat, Hanks (12) p. 274. 2, A small deposit is found

at Sugar Pine, R. P. McLaughlin and Bradley (3) p. 559. 3, It occurs

in cavities in quartz with ferrimolybdite, on the west slope of Red Top
Mountain on the Minaret-Kings Creek trail, Erwin (1) p. 71.

Mariposa County: 1, A little molybdenite occurs in a lens of garnet,

epidote, and quartz on the southeast slope of Mount Hoffman, Turner

(19) p. 426. 2, It is found with ferrimolybdite in the Kinsley mining
district, 7 miles from El Portal (N. R.).
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Mono County: 1, It is found in a number of localities in the Sweet-
water Range, north of Bridgeport, Whiting (1) p. 362, Pratt (4) pp.
199, 265, Boalich (4) p. 154. 2, It also occurs on Bloody Mountain,
above Laurel Lakes, Mayo (4) p. 83.

Monterey County: 1, Abundant molybdenite was found in a series of

quartz veins on the Westcott ranch, 8 miles east of Soledad, Boalich

(4) p. 157.

Nevada County: 1, Molybdenite occurs sparingly in the Grass Valley
and Nevada City areas, Lindgren (12) p. 119, W. D. Johnston, Jr. (4)

p. 39.

Placer County: 1, It is abundant in some of the mines of the Ophir
district, Lindgren (7) p. 273.

Phtmas County: 1, Some high-grade molybdenite ore was produced
near Chilcoot, E. M. Boyle (2) p. 180.

Biverside County: 1, Molybdenite occurs with other sulphides in

shear zones of quai-tz, at the southeast base of Mt. Hole (sec. 10 ?
,

T. 3 S., R. 6 W., S. B.), Larsen (17) p. 96. 2, Occurs in the sheeting

planes of an aplitic granite 3^ miles NE of Corona, east of the small

gulch that heads east of Mt. Hole. Larsen, E. S., Jr., Everhart, D. L.,

Merriam, Richard (18) p. 49.

San Bernardino County: 1, There are several small occurrences of

molybdenite on the South Fork of Lytle Creek, Tucker (4) p. 356,

Tucker and Sampson (16) p. 266. 2, It occurs with wolframite and
hiibnerite in the New York Mountains (sec. 35, T. 14 N., R. 15 E., S.

B.), Tucker and Sampson (30) p. 584, (34) p. 497. 3, Strongly fluores-

cing molvbdenite is found in garnet-epidote contact zones, NEi^ sec. 32,

T. 3 N., R. 2 E., S. B., Gillou, (p.c. '50).

San Dieqo County: 1, A large deposit of molvbdenite in granite oc-

curs near Campo (sec. 8, T. 18 S., R. 5 E., S. B.), Orcutt (1) p. 71,

Tucker (4) p. 379. 2, Molybdenite occurs in quartz veins 4 miles south-

east of Dulzura, on the north side of Cottonwood Creek, Engineering

and Mining Journal (22) p. 1017, Tucker (4) p. 380. 3, It occurs as

masses and flakes in aplite (sees. 3, 11, T. 13 S., R. 1 W., S. B.), 6 miles

west of Ramona, Call-ins (1) p. 73. 4, It occurs with pyrrhotite at the

Echo mine near Lakeside, "W. W. Bradley (28) p. 495, S. M. B. (20948).

Shasta County: 1, A considerable deposit of molybdenite in aplite or

alaskite, is found on Boulder Creek (sec. 33, T. 37 N., R. 5 W., M. D.),

F. McN. Hamilton and Root (5) p. 126, Averill (9) p. 168. See also

J. B. Trask (7) p. 50.

Sierra County: 1, Molj-bdenite was found with molybdite in cop-

per ore at the Sierra Buttes mine, Burkart (2) p. 21, J. R. Bro^vne (4)

p. 210.

Siskiyou County: 1, Molybdenite and chalcopyrite have been re-

corded from the Yellow Butte mine (sec. 25, T. 43 N., R. 4 W., M. D.),

Averill (5) p. 273. 2, It was found in a quartz vein with gold and
tetradymite at the Quartz Hill mine (sec. 16, T. 45 N., R. 10 W., M. D.),

Averill (p.c. '45).

Trinity County: 1, It was found with ferrimolybdite near Lewiston,

S. M. B. (19433).

Tulare County: 1, Molybdenite occurs with ferrimolybdite in the

Mineral King district (T. 16 N., R. 31 E., M. D., approx.), Laizure (2)

p. 47. 2, Fine large foliated plates of molj'bdenite occur in granodiorite
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at the Lead of Kaweah River, F. McN. Hamilton and Root (5) p. 126.

3, It has been reported from Cow ^Mountain, Hot Springs district, En-
gineering and Mining Journal (IG) p. 228.

Tuolunme County: 1, Molybdenite with pyrite in a quartz vein oc-

curs on the south side of Knights Creek, near Big Trees, Turner (12)

p. 707, Turner and Ransome (18) p. 8. 2, In quartz veins with epidote

and garnet, 3 miles west of Tower Peak (sees. 16, 17, T. 3 N., R. 15 E.,

M. D.) Logan (23) p. 81, Turner (19) p. 427. 3, A good specimen has
come from the Norwegian mine, S. M. B. (19525).

Venttira County: 1, Small kidneylike deposits of molybdenite, with
copper minerals, occur on Frazier Mountain (sec. 11, T. 6 N., R. 19 W.,
S. B.), Tucker and Sampson (20) p. 257. 2, On McDonald Peak (Alamo
Mountain), Pratt (4) p. 266, Tucker and Sampson (20) p. 257.

Yuba County: 1, Plates of molybdenite with yellow ferrimolybdite
have been reported near Camptonville (N. R.).

MOLYBDITE
See ferrimolybdite

MONAZITE
Phosphate of the rare earths, (Ce,La,Pr,Nd)P04

Monoclinic. Crystals rare. Commonly as grains iu sands. One perfect

cleavage, another poor. Brittle. Vitreous to resinous luster. Color yellow-
ish brown, sometimes reddish. H. = 5-5^. G. = 5.0-5.2.

I?.B. infusible. Fused with sodium carbonate and the fusion dissolved

iu nitric acid, the solution will give a lemon-yellow precipitate on addi-

tion to ammonium molybdate. Decomposed by concentrated sulphuric acid,

and the solution treated with ammonium oxalate, the rare earth metals
cerium, lanthanum, etc., will be precipitated.

Minute grains are not uncommon in small amounts in beach and
river sands of the state. Other occurrences are in pegmatites.
Small amounts have been found iu the sands of Butte, El Dorado,

Humboldt, Nevada, Placer, Plumas and Yuba Counties, D. T. Day and
Richards (7) pp. 1185, 1186, 1187, Lindgren (20) p. 74.

Del Norte County: 1, It was observed in the black sands at Crescent
City in amounts tip to 56 pounds per ton of concentrates, D. T. Day and
Richards (7) p. 74.

Riverside County: 1, Monazitc in small crystals associated with
xenotime and cyrtolite is a conspicuous constituent of a pegmatite in

the Southern Pacific silica quarry near Nuevo, Dykes (1) p. 161, Mel-

hase (7) p. 11. 2, It is also found in pegmatites, about 2 miles north of

Winchester, W. W. Bradley (23) p. 117. 3, Just east of Riverside, at

the foot of the Box Springs Mountains, Dykes (1) p. 161. 4, Crystals of

monazite have been found with albite in a pegmatite, about 200 yards
west of the Jensen limestone quarry in the Jurupa Mountains, J. W.
Clark (p.c. '36). It seems probable that the monazite crystals re-

ported from west of the Jensen quarry are sphene instead, as this

mineral is abundant there, Murdoch (p.c. '47). 5, Rosettes of monazite

( ?) have been found with rose quartz in the Williamson silica mine
(sec. 20, T. 7 S., R. 2 E., S. B.), Fisher (1) p. 54. 6, Monazite has been
reported from fine-grained granite, on the west side of Mt. Rubideaux,
Larsen (p.c. '46). 7, Monazite has been reported as a minor constituent
of tonalite, together with anatase and zircon, from a tunnel south of
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Val Verde, R. W. Wilson (1) p. 124. 8, The Mountain View pegmatite

has j'ielded small crystals of monazite, Murdoch (p.c. '54). 9, Mouazite

is reported from a pegmatite in the magnesite mine near Winchester,

Chestermau (5), p. 362.

San Bernardino Comity: 1, Mouazite occurs in crystals and grains

in the bastnaesite deposit at Mountain Pass, Olson (2), quoted in

Wright et al. (5) p. 125. 2, Mouazite, with ilmenite, allanite and euxen-

ite, is found in the borders of the quartz nucleus of the pegmatite in

the Pomona Tile quarry, on the road between Old Woman Spring and

Yucca Valley, Hewett and Glass (3), p. 1048.

San Diego County: 1, Occasional well-developed mouazite crystals,

often enclosed in garnet occur in the old Garnet Ledge (center sec. 19,

T. 11 S., R. 2 E.. S. B.) at Mesa Grande, ibid. p. 144, Fisher (1) p. 144.

2, Mouazite has been reported from the A.B.C. mine, Ramona, Dawson
(p.c. '50). 3, Crystals as much as half an inch in size have been found

in the Katerina mine, Hiriart Mountain, Pala, Jahns and Wright (5),

p. 31.

MONTICELLITE
Calcium and magnesium silicate, CalVIgSi04

Orthorhombic. In small crystals or grains. One distinct cleavage.

Brittle. Vitreous luster. Colorless to gray. Streak uncolored. H. = 5-5^.

G. = 3.03-3.2.5.

Almost infusible, but soluble with gelatinization. Magnesium can be

precipitated from a solution after all silica and calcium have been re-

moved.

Mouticellite is a rare mineral formed by contact metamorphism in

magnesian limestone.

Riverside County: 1, Mouticellite is one of the many minerals occur-

ring in the crystalline limestone at Crestmore. It was found massive,

A. F. Rogers (46) p. 192, and in isolated grains in the blue caleite,

associated with xanthophyllite, Eakle (14) p. 335, (15) p. 342. Wood-
ford et al. (10) p. 365 report rare prisms up to 8 centimeters in length.

Moehlman and Gonyer (1) p. 474 describe the occurrence of mouticel-

lite with garnet and diopside at Crestmore.

San Bernardino County: 1, It occurs as very pure round greenish

granular masses in metamorphosed dolomite at the Dewey mine in the

Clark Mountain district, 6 miles east of Valley Wells, Schaller (50)

p. 815.

MONTMORILLONITE—Saponite, Hectorite

Hydrous magnesium, calcium, and aluminum silicate,

(AI,IV!g)8(Si.,0,o)3(OH)io-12H20

Massive, clay-lilie. Perfect basal cleavage. Luster feeble. Color white

to rose red. Very soft. G. = 2.

The clay known as beiitonite which has been derived from the altera-

tion of volcanic ash or tuff, is usually composed of moutmorillonite.

Inyo County: 1, Moutmorillonite is mined under the name of "am-
argosite" along the Amargosa River, near Tecopa, Shoshone, and Ash
Meadows, MeUiase (2) p. 838. Moutmorillonite from Amargosa Valley

was analyzed by Fairchild, R. C. Wells (3) p. 101.

Kern County: 1, A fullers earth deposit, largely bentonite, has been

developed 5 miles southeast of Tehaehapi Pass, Kerr and Cameron (4)

p. 231. 2, It has been reported from Bissell, W. W. Bradley (30) p. 602.
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Los Angeles Couniy: 1, Waxy montmorillouite, apparently formed

by the alteration of feldspar, occurs in an abandoned quarry in pegma-

tite. 2 miles north of Claremont, Laudermilk and Woodford (3) p. 260;

analyzed by Laudermilk.
Riverside Cotinfi/: 1, Soft white clay-like montmorillonite occurs with

prehnite on the 7()0-foot level below the Chino quarry, Crestmore,

Woodford at al. (10) p. 372.

San Bernardino County: 1, Large deposits of montmorillonite are

reported about 7 miles east of Barstow on the north side of the ^Mo.jave

River. Melhase (2) p. 837, C. W. Davis and Vacher (1) p. 6. 2, Mag-
nesium-rich bentonite. locally called hectorite is found between Barstow
and Ludlow beyond Newberry Springs, Foshag »nd Woodford (22), p.

238. This may be the same locality as 1. The bentonitie magnesiau clay

mineral described bv Fo.shag and Woodford (22) p. 242 from a quarry

3i miles south of Hector (.sees. 2(!. 27, T. S N., Jl. 6 E.. S. V,.). is prob-

ably saponite.

Saponite from Hector has also been analyzed (a) bv Fairchild and
(b) by Stevens, K. C. Wells (3) p. 110.

San Diego County: 1, Fairchild analyzed: (a) Montmorillonite from
this covinty

;
(b) pink montmorillouite from pegmatite from this county,

R. C. Welis (3) p. 107. [probably from Pala or Mesa Grande.] 2, Under
the local name of "otaylite, " commercial shipments of montmorillouite

have been made from a deposit 3 miles southeast of Otay, Irelan (4)

p. 139, Ilertlein and Grant (1) p. .57. Kerr (7), p. 51.

Ventura County: 1, Montmorillonite is the essential constituent of

the bentonite clay beds on the west bank of the Ventura River 2 miles

south of the Ventura Avenue oil tield, along Los Sauces Creek 2 miles

north of the Rincon oil tield. 2, At the mouth of Rincon Creek. 3, Near
Oakview, Kerr (1) p. 157.

MONTROYDITE
Mercuric oxide, HgO

Orthorhombic. Prismatic cr.vstals. One perfect cleavage. Brilliant lus-

ter. Color and striak doep-red. H. = lJ-2.

Volatile.

Lake County: 1, Montroydite has been found at the Red Elephant
mine, near Lower Lake, W. W. Bradley (26) p. 608.

San Mateo County: 1, Montroydite has been found in long prismatic
and bent crystals with eglestonite, calomel, native mercury, and cinna-
bar in joints and fissures in a siliceous rock replacing serpentine about
2 miles west of Redwood City, Woodhouse (3) p. 603.

Sonoma County: 1, Montroj-dite, with mercury and cinnabar has
come from the Esperanza mine, Sulphur Creek, W. W. Bradley (26)
p. 608.

MOONSTONE
See feldspar, orthoclase

MORENOSITE
Hydrous nickel sulphate, NiS0i7H-0

Orthorhombic. In acicular crystals ; fibrous, as an efflorescence. One
perfect cleavage. Vitreous luster. Color apple green to greenish white.

H. = 2-2*. G. = 2.

Fused in a borax bead, gives the brown of nickel in the oxidizing

flame, which becomes gray and cloudy in the reducing flame. Gives off

acid water in a closed tube. Soluble in water giving a metallic taste.



236 MINERALS OF CALIFORNIA [BuU. 173

Napa County: 1, Morenosite -was said by Becker (4) p. 389, to coat a

specimen of millerite from the Phoenix cinnabar mine.

San Diego County: 1, Morenosite occurs with limonite and erythrite

in the oxidized part of the ore in the Friday copper mine, near Julian,

Hudson (1) p. 214.

Trinity County: 1, It has been found with associated secondary min-

erals at the Island Mountain copper mine, Landon (1) p. 279.

MORGANITE
See beryl

MOSS OPAL
See opal

MOUNTAIN CORK
See amphibole group, tremolite

MOUNTAIN LEATHER
See amphibole group, tremolite

MUSCOVITE—Potash Mica

Hydrous potassium and aluminum silicate, (K,Na) (AI.Mg) (Si,AI)40io(OH)2

Monoclinic. Hexagonal-shaped plates, plumose aggregates, scales, com-

pact massive. Cleavage perfect basal. Vitreous luster. Colorless, gray,

brown, pale green, yellow, pink. Streak uncolored. H. = 2-2i. G. = 2.76-3.

Very difficult to fuse. A little of the powder taken on a platinum wire

and moistened with sulphuric acid will give the violet flame of potassium

when held in the colorless Bunsen flame. A small amount of moisture is

obtained by intense heating in a closed tube. Insoluble in acids.

Sericite = margarodite = damourite, is a fine-grained, greasy-feeling

muscovite forming sericitic schists. Sericite is common in the Mother
Lode mines, and a good general description of its occurrence is given by

A. Knopf (11) p. -10. Fucksite is an emerald-green chrome-muscovite.

AffalmatoUfe is in part a grayish compact or altered muscovite, and in

part a compact pyrophyllite.

Muscovite is a common constituent of granites, pegmatites, gneisses,

and schists. It is generally called mica or isinglass, and is of economic

value when in large transparent sheets. Extensive areas of mica schists

occur in the state, in which muscovite is a principal constituent and
gives the rock its schistose structure. Muscovite is so wide.spread that

only the most interesting occurrences can be listed.

Imperial County: 1, A very large deposit of nearly pure sericite has

been worked by the "Western Non-Metallic Company in the Cargo

Muchacho Mountains, 4 miles northeast of Ogilby. It is associated with

kyanite, K. J. Sampson and Tucker (18) p. 139.

Marin County: 1, Much of the material called margarite in the schists

near Keed Station has been shown to be muscovite, Eakle (7) p. 83.

Orange County: 1, The variety fuchsite has been found at Arch
Beach. 2, A specimen of chrome mica (fuchsite) was found among the

beach pebbles at San Juan Capistrano, Irelan (4) p. 46, Preston (1)

p. 210.

Sati Bernardino County: 1, Fuchsite occurs in the schist at Cascade

Canyon, near the lapis lazuli locality, Merriam and Laudermilk (1)

p. 716. 2, The "alurgite" described by Webb (6) p. 124 from boulders

and pebbles of quartz-mica schist, with piedmontite, from the alluvial

gravels just north of Cajon Pass, and west of the highway is shown
to be ferrian muscovite, Heinrich and Levinson (2) p. 41.
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San Diego County: 1, Reasonably -well-formed crystals of muscovite
from the ilack mine, Rincon, have been measured by A. F. Rogers (4)

p. 214. 2, Muscovite carrying small amounts of cesium and rubidiun:

has been analyzed from Pala, Stevens and Schaller (3) p. 526. 3, A. F.

Rogers (3) p. 19, has observed pseudomorphs of muscovite after tour-

maline at Pala. 4, Muscovite pseudomorphs after radiating clusters of

dumortierite have been found near Alpine, Murdoch (p. c, '45).

Sierra County: 1, Margarodite has been found at Table Rock, S. M. B.

(16290).
Trinity County: 1, A large deposit of muscovite has been reported

from the Salmon Mountains, Clarke (3) p. 911.

Ventura County: 1, Sheets of muscovite up to 10 inches across have
been shipped from a pegmatite on Mount Alamo (see. 12, T. 7 N.,

R. 20 AY., S. B.), Sterrett (3) p. 743, (11) p. 4S.

MYRICKITE
See quartz, chalcedony; opal; cinnabar

NAGYAGITE
Sulpho-telluride of lead and gold, Pb5Au(Te,Sb)4S5-8

Orthorliombic. Goucrally foliated and granular massive. Perfect cleav-

age into thin flexible laminae. Metallic luster. Color and streak dark lead

gray. H. :^ 1-li. G. = 6.85-7.2.

Gives the yellow and white coatings of lead and tellurium oxides,

when roasted on charcoal, with a light odor of sulphur. The presence of

tellurium can best be tested by boiling in sulphuric acid and obtaining the

violet color.

Calaveras County: 1, Nagyagite has been tentatively reported from
the Stanislaus mine, J. D. AVhitney (7) p. 263.

Shasta County: 1, A sulpho-toUuride of lead has been doubtfully

reported from Sugar Loaf, 3 miles south of Mount Pleasant, C. J.

O'Brien (1) p. 349.

Trinity County: 1, Nagyagite was observed with hessite at the Dor-
leska mine (sec. 16 ?, T. 38 N., R. 9 W., M. D.), Coffee Creek district,

Hershey (2) p. 689, Osborne (1) p. 252, Stines (1) p. 25.

NAHCOLITE
Sodium bicarbonate, NaHCOa

Monoclinic. Square prisms, diagonally terminated. Cleavages, one per-

fect, another good. Colorless to white, soluble iu water, yielding an alka-

line solution. Fuses quietly to a white crystalline bead, and colors the

flame intense yellow. G. = 2.22.

Sa7i Bernardino County: 1, Large amounts of nahcolite have been
found as pockets or thin beds in the Searles Lake deposit, at depths
of 120 to 285 feet below the surface, Foshag (26) p. 769.

* NAPALITE, 1888

A hydrocarbon, C3H4

Dark reddish-brown bituminous substance found with cinnabar. Brittle.

Resinous luster. H. = 2. G. = 1.02.

Napa County: 1, Napalite occurred with pyrite and millerite at the

old Phoenix cinnabar mine. Pope Valley, and w-as described by Becker

(4) p. 372, with analyses by Melville. 2, It was found also at the Silver
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Bar mine, S. M. B. (13935). 3, Napalite is reported from the Aetiin

mine, Yates and Hilpert (4) p. 247.

Analyses

C H
89.84 10.17 = 100.01%
89.54 10.36= 99.90%
89.35 10.11 = 99.46%

Sunoma County: 1, It has been found at Skaggs Springs, W. W.
Bradley (24) p. 345, S. M. B. (20814).

NASONITE
A lead, calcium chlorine silicate, near Pbi(PbCI):..Ca4(Si:;07)3

Hexagonal, cr.vstals simijle jirism and hasr. M.-issivr, t;i-aiuilar, oatin^.

H. = 4. G. = 5.42. Luster greasy. Color white, bluish white, .vollow,

orange.

Closely related to ganomalite, but with chlorine instead of hydroxyl.

Riverside County: 1, Thin coatings of massive nasonite, with a few
recognizable crystals, appear on fracture surfaces in compact garnet-

wollastonite rock in the contact zone, 910-foot level of the Commercial
quarry, Crestmore, Murdoch (28) p. 1341. The color varies, probably

due to minor dififerences in composition, is sometimes yellow, sometimes

blue-green.

NATROALUNITE
See alunite

NATROLITE
Hydrous sodium and aluminum silicate, Na3Al2Si30io'2H20

Orthorhombic. Prismatic cr.vstals. Long needles, columnar, fibrous, radi-

ating, massive. Cleavage perfect prismatic. Vitreous luster. Colorless to

white. H. = 'i-r)i. G. = 2.20-2.2.J.

Fuses quietly to a clear glass and gives the yellow flame of sodium.
Soluble in hydrochloric acid and yields much jelly on evaporation. Gi\'BS

water in a closed tube.

Natrolite is a zeolite formed as a secondary mineral in cavities of

igneous rock and sometimes as veins in such rock. It usually occurs
fibrous or acieular, associated with stilbite and other zeolites.

Alameda Couniy: 1, Needles of natrolite occur with analcime in the

amygdules of the andesitic rock in the Berkeley Hills, Lawson and Pal-

ache (4) p. 417.

Fresno County: 1, It occurs as an alteration product of soda-nephe-
line at the head of White Creek, Arnold and Anderson (8) p. 158.

Inyo County: 1, Po.shag (10) p. 10 reports the occurrence of natro-

lite in radiating groups with analcime in cavities in lava near the Rus-
sell borax mine. Mount Blanco district.

Kern County: 1, Fibrous bunches of natrolite occur with analcime in

small cavities in a lava flow at Red Rock Cauvon, Baker (2) p. 125,

Murdoch and Webb (14) p. 330.

Los Angeles County: 1, Natrolite was found in vesicular basalts at

the Pacific Electric quarry. Brush Canyon (see. 35, T. 1 N., R. 14 W.,
S. B.), Neuerberg (1) p. 158. 2, West of Cahuenga Pass with heulandite,
Schiirmann (1) p. 12, Funk (1) p. 34. 3, As compact nodules with anal-

cime at Lake Malibu, Schwartz (1) p. 414. 4, Occurs as hairlike radiat-

ing crystals in amygdaloidal cavities in lava at the head of Tick Canyon,
near Lang, Anon. (20), p. 382; Armstrong and Van Amringe (1). 5,
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Ajiiyjidules of natrolite, up to the size of a lien's o<rp: are found west
of Laurel Canyon, locality 8, Neuerburgr (1) P- 158. 6, Radiating needles

in vesicles in basalt of Brush Canyon (locality 5), have the bases pink,

chanpinff to white out from the center. Neuerburg (1), p. 156.

Modoc County: 1, Slender needles of natrolite occur with stilbite in

the lava of this county, S. M. B. (10258).
Plumas County: 1, It occurs in druses of pegmatite at Engels, Gra-

ton and i\leLaughlin (4) p. 18.

San Benito County: 1, A large vein of white natrolite occurs near
the headwaters of the San Benito River on the west side of the Diablo
Range about 25 miles north of Coalinga, in which crystals of benitoite

and neptunite are included. The natrolite is mostly granular, although
some crystals occur. The occurrence has been described by Louderback
and Blasdale (2) p. 153, (5) p. 357, with analysis by Blasdale. 2, Un-
usually large and complex crystals were found in veins in serpentine
near the headwaters of San Benito River (sec. 29, T. 18 S., R. 12 E.,

M. D.), Murdoch (15) p. 504. 3, Well-crvstallized natrolite has come
from Clear Creek (sec. 12, T. 18 S., R. 11 E., M. D.), W. W. Bradley
(p. c. '44).

Sail Luis Ohispo County: 1, It has been found in an analcime diabase
on the north side of the Cuyama Valley, Fairbanks (12) p. 277.

Shasta County: 1, Natrolite occurs with chabazite and tridymite in

basalt near Round Mountain, Melhase (3) No. 6, p. 1.

Sierra County: 1, It was found on Herkin's Ranch, north of Sierra
(N. R.).

Sonoma County: 1, It occurs in the rocks of the Sonoma Mountains,
near Petaluma, (N. R.).

Ventura County: 1, It occurs with analcime in cavities of an amyg-
daloidal lava at the Frazier Mountain borax deposit (T. 8 N., R. 21 W.,
S. B.), Bowers (2) p. GSO, Gale (11) p. 439.

NATRON
Hydrous sodium carbonate, NasCOalOHiO

Monoclinic. Tabular crystals formod by the evaporation of waters from
soda lakes. Brittle. Vitreous to earthy. White, gray, or yellow. H. = 1-li.

G. - 1.42-1.46.

Gives intensely yellow tiame and alkaline reaction. Soluble in water
and effervesces in acids.

Inyo County: 1, Crystals of natron mixed with sodium bicarbonate

are obtained by evaporating the water of Owens Lake, and other soda
lakes. The waters of Owens Lake have been analvzed by Chatard (4)

p. 75.

San Bernardino County: 1, Natron has been found at Searles Lake,
Gale (13) p. 297.

NAUMANNITE
Silver selenide, Ag^Se

Isometric. Cubic crystals ; massive or in thin plates. One perfect cleav-

age. Sectile and malleable. Color lead black, streak black. Luster metallic.

H. = 2i. G. = 7.0.

Nevada County : 1, Microscopic specks of naumannite have been found
with petzite and hessite at the Idaho-Maryland mine. Grass Valley,

C. F. Tolman (p. c. '37).
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t NEOCOLEMANITE, 1911

See colemanite

NEOTOCITE
Hydrous manganese and iron silicate, MnOSiOa-wHsO

Amorphous. Dull luster. Color black to dark brown. H. = 3-4. G. =
about 2.8.

Gives green bead of manganese when fused with sodium carbonate.
Soluble in acid. Yields water in a closed tube.

What is called neotocite is in general a manganiferous opal, from
whicli the manganese may sometimes be removed by solution, leaving a
spongy framework of opal. Taliaferro and Hudson (3) p. 257 mention
the appearance of veins of neotocite in the Sierra, but give no specific

locality. The mineral has apparently been found at a few widely scat-

tered places in the Coast Ranges, P. D. Trask et al. (4) p. 70.

Humboldt County: 1, It has been found in the Charles Mountain
deposit (sec. 2, T. 1 S., R. 4 E., H.), P. D. Trask et al. (4) p. 59.

Mendocino County: 1, Found with bementite at the Thomas mine,
6 miles northeast of Redwood (N. R.). 2, With inesite at the Mount
Sanhedrin deposits (N. R.).

Riverside County: 1, Some neotocite is present in the Elsinore area,

P. D. Trask et al. (4) p. 83.

San Luis Obispo County: 1, The principal ore mineral at the Johe
Ranch mine (sec. 35, T. 30 S., R. 11 E., M. D.), is neotocite, P. D. Trask
et al. (4) p. 59.

NEPHELINE—Nephelite

(Na,K)AlSi04

Hexagonal. Rough prisms, or massive, grains in syenitic rock. Cleavage

poor. Colorless, white, gray. Luster vitreous to greasy. H. = 5.5-6. G. =
2.5-2.6. Readily fusilile. Gelatinizes with acids. Distinguished from feld-

spar by greasy luster and lack of cleavage.

Inyo County: 1, A constituent of syenite rock at contact with dolo-

mite, at Tin Mountain in the Panamint Range, McAllister (1) p.

1961, (3).

NEPHRITE
See amphibole

NEPTUNITE
Sodium, potassium, iron, and manganese titano-siiicate,

(Na,K)(Fe",lVln",Ti)Si20e

Monoclinic. Prismatic crystals. Cleavage prismatic, poor. Vitreous lus-

ter. Color black ; in thin splinters, blood red. Streak cinnamon brown.

H. = 5-6. G. = 3.19-3.2.3.

Fused with sodium carbonate, gives green bead of manganese. Insol-

uble in hydrochloric acid.

San Benito County: 1, Black crj'stals of neptunite occur with beni-

toite in a natrolite vein in schist about 4 miles south of New Idria near

the headwaters of the San Benito River, and were first described by
Louderback and Blasdale (2) p. 150, (5) p. 354; analyses by Blasdale

and later by W. M. Bradley (1) p. 16. Further notes on neptunite:

Arnold (4) p. 312, W. E. Ford (5) p. 235, Schaller (20) p. 55, Buttgen-
bach (2) p. 325.
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NESQUEHONITE
Hydrous magnesium carbonate, MgCOa-SHaO

Orthorhombic. lu prismatic crystals, usually united in rndiatinf;

groups. Cleavage, perfect prismatic. Colorless to white. Transparent to

translucent. H. = 2.5. G. = 1.84.

San Benito County: 1, Nesquehonite is reported as occurring with

hvdromafrnesite near the Florence Mack quicksilver mine, south of New
Idria (N. R.).

NICCOLITE
Nickel arsenide, NiAs

Hexagonal. Crystals rare, usually massive. Brittle. H. = 5-5.5. G. =
7.78. Luster metallic, color pale copper red, tarnishing gray to blackish.

Streak pale brownish black. Soluble in aqua regia.

Calaveras County: 1, Niccolite was reported with tellurides, tellu-

rium, and native gold in specimens from the Stanislaus mine, Kiistel

(2) p. 128.

NICKEL BLOOM
See annabergite

NICKEL-IRON
See awaruite

NICOLAYITE
See thorogummite

NITER—Saltpeter

Potassium nitrate, KNO3
Ortliorhonibic. In silky tufts, inrrustations. Cleavage, one perfect. Vit-

reou.s luster. Colorless. H. = 2. G. = 2.1.

Similar to soda niter in its reactions, but the flame is violet red, best

seen through blue glass or the Merwin color screen. Salt taste.

Niter is even less common in nature than soda niter. Its occurrences

in California are closely associated with the latter, but it has been re-

ported from only a few places. In none of these occurrences is the

mineral visible as such, but its presence is revealed by analysis.

Imperial County: 1, A trace of niter has been observed near Volcano
station, F. J. H. Merrill (1) p. 741. The occurrence along the former
higli levels of the Salton Sea is soda niter.

Inyo County: 1, There are no authentically documented occurrences

of niter in this county, although it has been reported with soda niter

near Shoshone. The occurrences cited by Noble (4), are all sodium
nitrate.

Kern County: 1, A sample of potassium nitrate is said to have come
from sec. 16, T. 32 S., R. 34 E., M. D., Mansfield and Boardman (4)

p. 25.

Modoc County: 1, Incrustations of niter have been found near
Cedarville (N. R.)

Riverside County: 1, G. E. Bailey (2) p. 169, mentions saltpeter as

occurring in the desert northeast of Salton. 2, Small amounts of potas-

sium nitrate are found in salts from Mud Hill, Twentynine Palms,
Noble (4) p. 31. 3, A very little niter has been found with soda niter at

the Vivet Eye area, in the extreme northeast corner of the county, Tur-
ner (28) p. 636.
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San Bernardino County: 1, G. E. Bailey (2) p. 181, Phalen (2) p.

894, report niter in the Tipper Canyon beds. All other nitrate oecnr-

rence.s in the connt.y are apparently sodium nitrate.

NITRO-GLAUBERITE
See darapskite

NONTRONITE
See chloropal

* NORTHUPITE, 1895

Double carbonate of magnesium and sodium with sodium chloride,

MgCOaNa^COaNaCI
Isometric. Octahedral crystals. Vitreous. White to yellow or gray.

H. = 3i-4. G. = 2.38.

Easily fusible. Soluble in dilute acid. As far as is known, uorthupite
occurs only in this state.

Lal<e County: 1, It occurs with gay-lussite and pirssonite in trona
at Boras Lake, Vonseu (3) p. 22, Vonsen and Hauna (4) p. 103.

San Bernardino County: 1, The original discovery in 1895 at Searles
Lake consisted of some small octahedrons of northupite. The mineral
was named by Foote (1) p. 480. An analysis was made bv Pratt (1) p.

123. Other references: Gale (13) p. 291, Foshag (21) p. 51.

Analysis

COs CI SOs MgO NaoO H.O insol. O for CI

35.12 14.10 0.08 16.08 36.99 0.72 0.22 = 103.31— 3.16 = 100.15

t NUEVITE, 1946

See samarskite

OCTAHEDRITE
See anatase

OKENITE
Hydrous calcium silicate, Ca;;(Sl40io) -4^120

Triclinic. Finely fibrous and ncicular. Cleavage ijortect in one direction.

Pearly luster. Color snow white. H. = 4i-5. G. = 2.2-2.3.

Fuses to a glass and colors flame reddish. Soluble in hydrochloric acid

with slight gelatinization. Gives water in a closed tube.

Riverside County: 1, Okenite occurs as an alteration product of

wilkeite in the limestone at Crestmore, Eakle and Kogers (13) p. 266.

Kadiating botryoidal coatings of okenite occur on apophyllite as an
alteration product of wilkeite. It also occurs associated with idocrase

and xanthophvllite. Crystal forms and analysis were reported by
Foshag in Eakle (15) p. 351.

OLIGOCLASE
See feldspar

OLIVINE—Chrysolite-Peridot

Magnesium and iron silicate, (IVIg,Fe)2Si04

Orthorhombic. Crystals flattened, elongated. Massive, comi^act, or

granular ; in embedded grains. Cleavage sometimes distinct. Brittle. Vit-

reous luster. Color olive green, grayish green. Streak uncolored. H. =
6J-7. G. = 3.27-3.37.
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Usually infiisiblp, but whitens when heated and may become magnetic
if much iron is present. Soluble in hydrochloric acid yielding gelatinous

silica upon evaporation.

Olivine is a rock-forming mineral which is practically limited to very
basic eruptive rocks like diabase, basalt, andesite, gabbro, and peri-

dotite. It occurs occasionally in clear green crystals large enough to

cut into gems. It is so common in the basic igneous rocks, and in stream
sands derived from them, that only the following occurrences seem
worthy of mention.
San Bernardino County: 1, Massive granular olivine forms the core

of many of the volcanic bombs found at Siberia crater, near Amboy,
Brady and Webb (1) p. 406. Boss, C. S., Foster, M. D., Myers, A. T.,

(3) p. 700 report olivine bombs from Ludlow (U. S. Nat. Mus. specimen
#94430) collected by W. F. Fo.shag. Correspondence with Foshag
establishes the identity of the Siberia crater and the "Ludlow"
locality. 2, Large bomlis of granular olivine occur in the basaltic rocks

of the Morongo district, (N. R.).

Shasta County: 1, Ma.ssive coarse-grained peridotite showing very
good cleavage on the olivine grains, lias been observed near the Little

Creek chromite mine, Ilawkes (3) p. 277.

OMPHACITE
See pyroxene

ONYX
See quartz, chalcedony

ONYX MARBLE

See aragonite

OPAL
Silicon dioxide, with a varying amount of water, Si02)iH20

Amorphous. Colloidal massive; also earthy. Prominent conchoidal frac-

ture. Waxy or glassy luster. Color yellow, brown, green, blue, red, white,

gray, and colorless. Streak white. H. = .")|-6l. G. = 2.1-2.2.

Gives a slight amount of water in a closed tube, otherwise like quartz
and chalcedony in its reactions.

Common opal occurs in white, yellow, brown, bluish, or greenish
masses having a prominent conchoidal fracture. Fire opal is opal with
fire-liUe reflections, llynliie is transparent glassy opal found in the cavities

of volcanic rock. Chrynopal or prase opal is a greenish opal found with
chrysoprase. Moss opal is common opal with moss-like inclusions of pyro-
lusite or chlorite. Wood opal is petrified wood. Geyserite is a hydrous
silica formed about (lie vents of geysers and hot springs. Diaiomnceous
earlh and infusorial earth are deposits of opaline silica formed liy di-

atoms.

Opal is colloidal silica containing from 2 to 10 percent water. It

occurs as veins, nodules, and coatings.

The occurrences of opal are too numerotis to list in detail, except in

cases where the deposit is of particular interest. Wood opal, that is to

say, petrified wood, has been found in a few important localities, and
in small amounts in the following counties : Alpine, Amador, Butte,
Calaveras, Lassen, Nevada, Plumas, Riverside, Sierra, Sonoma, Tulare,
and Tuolumne.

Diatomaceous earth has been found in Fresno, Inyo, Lake, Lassen,
Los Angeles. Merced, Mono, Napa, Orange, Placer, San Luis Obispo,
San Mateo, Santa Barbara, Shasta, Sonoma, and Tidare Counties.
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Calaveras County: 1, Considerable amouuts of rich white opal, none
of gem character, were found in a buried grravel in Chile Gulch, near
Mokelumne Hill, J. R. Browne (4) p. 56, Kunz (24) p. 76, Lewis (1)

p. 37.

Fresno County: 1, Moss opal has come from the mountains east of

Fresno, Woodhouse (p. c. '45).

Kern County: 1, Canary-colored moss opal has been found 18 miles

southwest of Johannesburg, Stoddard (2) p. 217. 2, "Milk" or "resin"
opal occurs near Rosamond, Lewis (1) p. 37. 3, Some precious opal has
been mined east of Red Rock Canyon, Lewis (4) p. 116. 4, Wood opal

occurs in the Petrified Forest, Last Chance Canyon, Murdoch (p. c. '45).

Lake County: 1, Pale blue opal occurs as irregular masses in hydro-
thermally altered andesite at the Sulphur Bank mine, Brice (1) p. 62.

Los Angeles County: 1, An extensive deposit of diatomaceous earth

has been mined near Lomita, P. J. H. Merrill (2) p. 507.

Mono County: 1, Fluorescent hyalite occurs as thin coatings on joint

surfaces in the Morris claims, Benton district, Lemmon (6) p. 591.

Napa County: 1, Gem quality "prase" has been found in a 10-inch

vein at the Lone Pine chromite mine 31 miles from Knoxville, S. M. B.

(20676).

San Bernardino County: 1, Semi-precious opal, amber and pink in

color occurs in an eastern branch of Blacks Canyon about 25 miles

northwest of Bar.stow (T. 32 S., R. 44 E., M. D.)", Kunz (21) p. 76,

Sterrett (7) p. 1050, Baker (1) p. 347.

Santa Barbara County: 1, A very large and pure deposit of dia-

tomaceous earth has been mined near Lompoe, Huguenin (1) p. 737,

Mulryan (1) p. 133. 2, Opalized termite pellets have been found near

Santa Maria, A. F. Rogers (45) p. 389.

Siskiyou County: 1, Fire opal has been found near Dunsmuir, Kunz
(21) p. 76. 2, Greenish stalactitic and coralloidal opal has been found
in "the Catacombs," Lava Beds National Monument (sees. 28, 33, 'T. 45
N., R. 4 E., M. D.), Swartzlow and Keller (1) p. 101.

Sonoma County: 1, Fire opal has been found in kaolin on the Weise

Ranch, between Glen Ellen and Kenwood, W. W. Bradley (2) p. 321. 2,

Large trees of petritied wood are found in the Petrified Forest west of

Calistoga, Kunz (24) p. 78. 3, Crusts of peculiarly delicate capillary

fibers of opal have been found at The Geysers, Vonsen (6) p. 291.

Tehama County: 1, Stalactites and stalagmites of opal are found in a

lava tunnel on the north side of Inskip Hill (T. 29 N., R. 1 W., M. D.),

C. A. Anderson (3) p. 22, (6) p. 310.

Tulare County: 1, Green "chrysopal" comes from the chrysoprase

mine near Lindsay, Kunz (24) p. 76.

ORANGEITE
See thorite

ORPIMENT
Arsenic sulphide, AsjSa

Monoclinic. Usually iu foliated masses. One perfect cleavage. Sectile.

Pearly luster. Color lemon yellow. Streak pale yellow. H. = li-2. G. =
3.4-3.5.

Like realgar in the reactions. Readily distinguished from realgar by

color. The two are usually associated and realgar alters into orpiment.
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Kern County: 1, A foliated massive specimen of orpiment lias come
from this county, W. W. Bradley (31) p. 97.

Lake County: 1, Orpiment with realgar is said to have been found on

the Eel River, about 15 miles northwest of Bartlett Springs, (N. R.).

Siskiyou County: 1, Foliated orpiment has come from this county,

"W. W. Bradley (31) p. 97.

Sonoma County: 1, It occurs with curtisite and realgar at Skaggs
Springs (T. 10 N., R. 11 W., M. D.), W. W. Bradley (28) p. 469,

Everhart (4) p. 390.

Trinity County: 1, Yellow orpiment occurs in the decomposition of

the iron sulphides at the Island Mountain copper mine, Vonsen (p. c.

'45).

ORTHITE
See allanite

ORTHOCLASE
See feldspar

OTAYLITE
See montmorillonlte

OTTRELITE
See chloritoid

PAIGEITE
See vonsenite

t PALACHEITE, 1903

See botryogen

* PALAITE, 1912

See hureaulite

PANDERMITE
See priceite

PARGASITE
See amphibole

PARISITE
A fluo-carbonate of calcium and the rare earths, (Ca,La)2Ca(C03)3Fs

Hexagonal. Most crystals ploiiRated. II. = 4.."). G. = 4.30. Luster vit-

reous to resinous. Color brownish yellow. Normally a pegmatite mineral

of late phase.

San Bernardino County: 1, Parisite in small amounts has been iden-

tified in the ores of the bastnaesite deposit at Mountain Pass, Olson (2),

quoted in "Wright et al. (5) p. 125.

* PARTZITE, 1867

Hydrous oxide of antimony, copper and other bases

Massive. Color blackish green to blaclt. II. = 3-4. G. = 3.8.

Stetefeldite is similar but with more silver.

According to Palache et al. (10) p. 599, partzite is a mixture of

oxides, and does not warrant species rank.
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Mono County: 1, It has been reported from various mines in the
Blind Sprinjjs Plill district, W. P. Blake (13) p. 119, Arents (1) p. 362,

Loew (2) p. 185, A. L. Ransome (2) p. 192. Partzite from Blind Spring
Hill has been shown to be possibly a hydrated copper antimonate, with
the pyrochlore structure, Mason & Vitaliano, (1) p. 106. Its formula
is probably CuySb2-:.(0,OH,H20)6-7.

PEACOCK ORE
See bornite

PECTOLITE
Calcium and sodium basic silicate, Ca4Na:;SiGOio(OH)2

Triclinic. In acicular crystals. Generally fibrous massive. One perfect
cleavage. Luster silky to vitreous. Brittle. Color white or gray. H. = 5.

G. = 2.6S-2.78.

Easily fusible to a clear glass and easily soluble, sometimes yielding
gelatinous silica. A small amount of water is obtained in a closed tube.

Colusa County: 1, Peetolite occurs with ealeite and zeolites in serpen-
tine near Wilbur Springs, Vonsen (p. c. '33).

Lake County: 1, Extensive veins of fibrous peetolite occur with calcite

in serpentine IJ miles east of Middletown in a cut on the highway to

Lower Lake, Vonsen (p. c. '34).

Mono County: 1, Peetolite was doubtfully reported by Aaron in a

boulder near Montgomerv, at the foot of the White Mountains, Hanks
(12) p. 277.

San Benito County: 1, Massive, compact and radiating masses of pee-

tolite occur in veins in basalt (sec. 32, T. 18 S., R. 12 E., M. D.), along
the trail to the benitoite gem mine, Llurdoch (p. c. '45).

San F7-ancisco County: 1, Fibrous peetolite occurs as veins in an
altei'ed dike which intersects the serpentine at Fort Point. It was de-

scribed and analyzed by Eakle (1) p. 316, Kunz (24) p. 96.

Santa Barbara County: 1, A large quantity of fibrous cr.ystalline ma-
terial which phosphoresces when broken in the dark, was found on the

J. C. Kej'es claim, 7 miles north of Santa Yuez, Hanks (16) p. 44,

Irelan (4) p. 47. 2, It has been reported on the Santa Barbara Islands,

E. S. Dana (5) p. 1097.

Sonoma County: 1, Narrow veins of peetolite are widely distributed

at The Geyers, Vonsen (p. c. '45).

Tehama County: 1, A large vein of peetolite occured in serpentine on
Elder Creek (sec. 16, T. 25 N., R. 7 W., M. D.), Kunz (3) p. 561. It was
analyzed by Eitel, in Preston (2) p. 693.

PENNINITE
See chlorites

PENTAHYDRITE
Magnesium sulphate pentahydrate, MgS04-5H20

White pseudomorphic dehydration product of epsoniite.

Artificial is triclinic pinacoidal. G. — 1.71S.

Sonoma County: 1, ITnnamed substance with analysis giving above
formula described as constituent of efflorescent salts at 'The Geysers.

Allen and Day (2). Called peutahydrite by Frondel, Palache (11).
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PENTLANDITE
Nickel and iron sulphide, tFeNi)uS8

Isometric. JIassivo, Kiaiiuljir. ()<l:ilic(lral parting. Brittle. Metallic

luster. Color light bronze yellow. Streak light bronze brown. H. = 3J-4.

G. = 5.0.

Fuses easily, yielding a magnetic globule. Soluble in nitric acid.

San Diego County: 1, Hudson (1) p. 219, has reported the probal)li>

oceurrenee of pentlandite with pyrrhotite and chalcop\Tite in the nickel

ore of the Friday mine near Julian. See also Donnelly (1) p. 370.

Residual cores of pentlandite alteriup: to violarite are common in the

massive pyrrhotite ore of this mine, Jlurdoch (p. c. '45).

Ventura County: 1, Pentlandite has been found with millerite and

pyrrhotite at the Ventura mine (T. 1 N., R. 18 W., S. B.), Tucker and

Sampson (20) p. 258.

PERICLASE
Magnesium o.xide, MgO

Isometric. Cubes and octahedrons. Cubic cleavage. White or colorless.

H. = 5*. G. = 3.5-3.6.

Infusible, but completely soluble. Ammonia and sodium phosphate

added to hydrochloric acid solution gives a white precipitate. Alters to

brucite.

Riverside Count;/: 1, Perielase was found altering to brucite, in the

old city quarry at Riverside, A. F. Ropers (19) p. 581. 2, It was later

reported by A. F. Ropers (19) p. 58.3, (.31) p. 462, from the Wet
Weather quarry at Crestmore. 3, Perielase occurs in the contact zone at

the new city quarry just south of Riverside, Richmond (1) p. 725.

4, Good residual cores of perielase, up to 1 mm in diameter, have been

found in the brucite pseudomorphs of the Jensen quarry, MacKevett

(1) p. 6, Murdoch (p.c. '51).

PEROVSKITE
Calcium titanium oxide, with rare earth metals, CaTiOa

Pseudoisometric, possibly monoclinic. Crystals cubic, and cubo-octa-

hedral. Rarely reniform, massive and granular. Basal pinacoidal cleavage

imperfect, fracture uneven to subconchoidal, brittle. H. = 5^. G. = 4.01.

Luster adamantine to metallic and dull. Color black, grayish black,

brownish black, reddish brown to shades of yellow. Streak colorless,

grayish.

Infusible. Decomposed by hot concentrated HsSO* and by HP.

Riverside County: 1, Small bright amber crystals, octahedral in habit,

have been found in the contact zone at Crestmore, on the 910-foot level,

Murdoch (25) pp. 57.3-580.

San Benito County: 1, Shiny black crystals of perovskite as much as

a quarter of an inch in size, with the cubic form dominant, occur in

chloritie schist with black spinel and melanite garnet near the benitoite

localitj', Bolander (1) p. 65; Grigsby (p.c. '49); Murdoch (25)

p. 573.

PETALITE
A silicate of lithium and aluminum, {Li,Na) AlSiiOxo

Monoclinic. Crystals rare; massive foliated or prismatic. One perfect

and one good cleavage. Brittle. Luster vitreous. Color white. H. = f)-Gi.

G. = 2.39-2.46. Fuses quietly and gives red lithium flame. Insoluble in

acids.
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Petalite is a rare mineral occurring occasionally in lithia pegmatites.

The only other known occiiVrence in the United States is at Bolton,

Massachusetts.

San Diego County: 1, Petalite occurs in quartz-spodumene masses, as

groups of radiating and divergent needle-like grains, in the Clark vein
at Rincon, Murdoch (18) p. 198. 2, Rare petalite, in white cleavage

masses up to 1 inch maximum size, has been found on Queen and
Hiriart Mountains, Pala, Jahns and Wright (5) p. 42. (p. e. '45).

PETZITE
Silver and Gold telluride, Ag3AuTe2

Isometric (?). Massive. Metallic luster. Color steel gray to black.

Streak black. H. = 2J-3. G. = 8.7-9.0.

Similar to hessite in its reactions, but yields more gold in tbe buttons.

Hessite and petzite may grade into each other so as to be indistinguish-

able by the blowpipe.

Petzite is usually associated witli hessite, sylvanite and calaverite. It

is the commonest gold telluride found in the State.

Calaveras County: 1, Petzite was found with hessite in the Stanis-

laus and Melones mines on Carson Hill, W. P. Blake (18) p. 178. Speci-

mens from the Stanislaus mine have been analj^zed by Genth (5) p. 310,

and Kiistel (1) p. 306. 2, It occurs in the Ford mine, half a mile east of

San Andreas, P. L. Ransome (9) p. 9, Storms (7) p. 108, A. Knopf
(11) p. 39. 3, It occurs with altaite at the Frenchwood mine, Robinsons
Ferry (sec. 25, T. 2 N., R. 13 E., M. D.), Hanks (12) p. 68. 4, At the

Morgan mine with calaverite and sylvanite on the north slope of Carson
Hill, Hanks (12) pp. 309, 388.

El Dorado County: 1, It was found with calaverite at the Darling

mine, about 3 miles northeast of American Flat (N. R.).

Nevada County: 1, Petzite occurs in the Idaho-Maryland mine, Par-

min (2) p. 173.

San Diego County: 1, It has been doubtfully reported in microscopic

grains from the Julian district, Donnelly (1) p. 359.

Siskiyou County: 1, Petzite is recorded with gold at the Porphyry
Dike mine, near Callahan, P. McX. Hamilton (4) p. 246, S. M. B.

(19621). 2, It has been found in the northern part of the county near

the state line, with calaverite and free gold, (N. R.).

Trinity County: 1, Petzite occurs in some of the gold ores of the Dor-

leska mine (sec. 16?, T. 38 N., R. 9 W., M. D.) Coffee Creek district,

Osborne (1) p. 252, Stines (1) p. 25.

Tuolumne County: 1, Petzite is one of the tellurides that occurred

in the Golden Rule mine, Stines (1) p. 25, Rawhide Ranch, and Norwe-
gian mines near Tuttletown, Silliman (9) p. 379. It was analyzed from
the Golden Rule mine by Genth (5) p. 309, and from the Norwegian
mine by Hillebrand (2) p. 297. 2, Petzite was found in the Bonanza
mine, Sonora, S. M. B. (10019). 3, Petzite, with sylvanite and beauti-

fully crystallized gold, was reported in the early days from Sugarman
and Nigger mine, sec. 30, T. 2 N., R. 15 E., M.D., Logan (23) p. 72.

PHARMACOLITE
A hydrous arsenate of calcium, HCaAs04-2HzO

Monoclinic. Crystals rare ; commonly silky fibers or botryoidal, stalac-

titic. One perfect cleavage. Flexible in thin slivers. H. = 2-2*. G. —
2.6-2.7. Luster vitreous. Color white or grayish.
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A product of siirfat-e alteration of mineral deposits carrying arse-

nopyrite or similar minerals.

Los Angeles County. 1, Found with erythrite and smaltite, at the

O.K. mine, San Gabriel Canyon, Irelan (4) p. 47.

PHENAKITE
Silicate of beryllium, Be=Si04

Hexasonal rhombohedral. Crystals commonly rhombohedral in habit.

Prismatic cleavage distinct. H. = 7.5-8. G. = 2.97-3.0. Luster vitreous.

Colorless or wine yellow. A typical pegmatite mineral.

San Diego County: 1, Flat colorless crystals, none over half an inch

in size, occur in the Vanderberg Katherina mine associated with blue

topaz on eleavelandite, Jahns and Wright (5), p. 31.

PHILLIPSITE
Hydrous potassium, calcium, and aluminium silicate,

(Ca,Ba,K,Na),2Al,o(AI,Si)4Si2oO8o-30-40H2O

Monoclinic. Usually in groups of twinned crystals. Cleavage rather dis-

tinct. Brittle. Vitreous luster. Color white to red. Streak uncolorod.

Translucent to opaque. H. = 4-4i. G. = 2.2.

Fuses easily to a white enamel. Gelatinizes with hydrochloric acid.

Kern County: 1, Occasional cavities in basalt at Red Rock Canyon
have been found to contain pale salmon-pink phillipsite in poor crystals,

J. Murdoch (p.c. '47).

Plumas County: 1, Phillipsite is probably one of the zeolites occur-

ring in verv minor amount at the Engels mine, Graton and McLaughlin

(Dp. 18.

Riverside County: 1, Phillipsite occurs as secondary radial aggregates

in garnet rock, at the Crestmore limestone quarry, "Woodford, et al.

(10) p. 362.

PHLOGOPITE
Potassium, magnesium, aluminum acid silicate, HaKIVIg3AI(Si04)3

Monoclinic. Prismatic. Usually six-sided plates and scales. Cleavage

perfect basal. Tough and elastic. Pearly luster. Color yellowish brown to

brownish red ; sometimes greenish or colorless. H. =: 2i-3. G. = 2.78-2.85.

Reactions the same as for biotite.

Phlogopite is a mica similar to biotite, but containing little or no

iron.

Fresno County: 1, Phlogopite is found as isolated crystals or aggre-

gates in contact limestones of the Twin Lakes district, Chesterman (1)

p. 271.

Inyo County: 1, Phlogopite occurs with scheelite in ealc-hornfels at

Round Valley and Deep Canyon, west of Bishop, A. Knopf (6) p. 247,

Hess and Larsen (17) p. 273, Lemmon (5) p. 504.

Madera County: 1, Phlocropite occurs in minor amounts with the

magnetite deposit at Iron Mountain, Brwin (1) p. 65.

Riverside County: 1, A few flakes of phlogopite have been observed

in the white limestone of Chino Hill, at Crestmore, Eakle (15) p. 334,

and in crystals up to 5 millimeters in size in calcite of the Lone Star

quarry, Crestmore, Woodford, et al. (10) p. 366. 2, Abundant crystals

of phlogopite, up to one inch in diameter have been found in the

contact zone at the Jensen quarry, J. Murdoch (p.c. '47).
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PHOSGENITE
Chlorocarbonate of lead, (PbCI)2C03

Tetragonal. Prismatic crystals. Cloavage prismatic and basal distinct.

Adamantine luster. Color white to yellow. Streak white. H. = 2^-3. G. =
6.0-6.3.

Easily fusible to yellow bead. Reduced with sodium carbonate to metal-

lic lead. Fused with copper oxide, it gives blue flame of copper chloride.

Effervesces with dilute nitric acid.

Inyo County: 1, Phoss'cuite as acicular, straw-.yellow crystals in

quartz came from the Silver Sprout mine, Hanks (12) p. 309.

PHOSPHOSIDERITE
See metastrengite

PICKERINGITE—Magnesia Alum

Hydrous aluminum and magnesium sulphate, MgSO*- Ab(S04)3-22H20

Monoclinic. Fine acicular crystals and as efflorescences. Sill<y luster.

Colorless, white, yellowish, pinlc. H. =1. G. = 1.85.

Easily fusible. Soluble in water, giving a bitter, astringent taste.

Yields water in a closed tube.

Inyo County: 1, Piekeringite was reported as au effloreseeuce iu the

mountains west of Bishop (N. R.).

San Bernardino County: 1, Piekeringite occurs as a coating on
quartzite along the South Fork of Barrett Canyon, a tributary of

San Antonio Canvon, sec. 31, T. 2 N., R. 7 W., S. B., R. Merriam

(p. c, '36).

Shasta County: 1, Piekeringite (?) has been found as incrustations

around the hot springs of the Mount Lassen area, A. L. Day and Allen

(1) p. 118.

Sonoma County: 1, The name "sonomaite", no longer recognized as

a species title, was given by Goldsmith (6) p. 263 to a mineral from

near The Geysers having a composition similar to piekeringite. A. L.

Day and Allen (2) p. 45, have reported piekeringite from this locality.

PICOTITE
See spinel

PICROLITE
See serpentine

PIEDMONTITE
Basic calcium, aluminum, manganese, and iron silicate,

Ca2(AI,Fe,Mn)3(SI04)3(0H)

Monoclinic. Prismatic crystals. One good cleavage. Vitreous luster.

Color reddish brown and reddish Ijlacl;. Streak reddish. H. = 6i. G. = 3.4.

Fuses easily with intiimesconce to a Ijlack glass. Gives a violet bead of

manganese with borax. Insoluble in acid.

Kern County: 1, Piedmontite, with benitoite and other heavy min-
erals, has been identified in sediments penetrated by drill holes in the

Lazard area, west of Lost Hill, Reed and Baile.y (4) p. 863.

Lassen County: See Sierra County
Los Angeles County: 1, Piedmontite has been found in quartz-sericite

schist near the junction of Bouquet and Texas Can.yons, Sinionsou (1)

p. 737. 2, In a ravine entering the Prairie Fork of San Gabriel River
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from the south, about 3 miles above the mouth of the fork (approx.

sec. 22, T. 3 N., R. 8 W., S. B.) Woodford (p. c, '36). 3, It occurs in

quartz schist with crossite and lawsonite, on Santa Catalina Island,

E. 11. Bailey (1) p. 1955.

Madera County: 1, Piedmoutite occurs in minute needles in a serieite

schist 100 yards below the outlet of Shadow Lake, Mayo (2) p. 240,

(3) p. 239. 2, As small tablets in a metamorphosed extrusive rock at

the summit of the east end of Volcanic Ridge, Mayo (2) p. 244, (3)

p. 239. A. M. Short (1) p. 495, has published an analysis by T. Kameda
of the piedmoutite from Shadow Lake. 3, Needles and crystals up to

half an inch in size are found in metarhyolite at Garnet Lake in the

Minarets district, Chcsterman (p. c. '51).

Monterey County: 1, Piedmoutite grains liave been found in the sedi-

ments of Monterey Bay, W. W. Bradley (18) p. 243.

Orange County: 1, Woodford (2) p. 192 has reported the occurrence

of piedmoutite in a boulder of San Onofre breccia near San Juan
Capistrano Point.

Plumas County: 1, Rather abundant piedmontite is associated with

braunite in the Braito (Iron Dike) mine (sec. 37, T. 26 N., R. 9 E.,

M. D.), Taliaferro and Hudson (3) p. 62.

Riverside County: 1, Boulders and pebbles of quartz-piedmontite

schist occur in sedimentarv rocks on the south side of the Paiuted
Hills about 3 miles north of Whitewater, W. W. Bradley (31) p. 276.

San Bernardino County: 1, Quartz-piedmontite schist is found in a

ravine entering L3'tle Creek from the northeast just above the mouth
of Coldwater Canyon, Mayo (3) p. 243, Woodford (p. c, '36). 2, Pied-

montite-schist pebbles occur in the alluvial fans just north of the

Cajon Pass summit, Webb (6) p. 124. 3, Crystals to 5 mm long occur

in groups in vugs in metavolcanic rocks 12 miles east of Victorville,

Bowen (1) p. 51, 52.

San Diego County: 1, Piedmontite has beeu found in a boulder of

quartz porphvry from the gravels at Pacific Beach by A. P. Rogers (7)

p. 378.

Sierra County: 1, Piedmontite in slender crystals up to one inch in

length has beeu found in quartz veins in quartz-latite country rock

that also contains some piedmontite, along the state border, between
Lassen and Sierra Counties, V. P. Gianella (p. c, '45), Richard C.

Frev (p. c, '53).

PILINITE
Hydrous calcium aluminum silicate, approximately CaOAUOa-SSiOa-HzO

iliuute prismatic crystals, resembling asbestos. G. = 2.26. Luster of

needles silky. Colorless to white. Fuses easily with strong intumescence.

Insoluble in acids.

Santa Clara County : 1, Pilinite (?) is reported from near New
Almaden, S. M. B. (11956), (18243).

Ytiba County: 1, It is represented from Smartsville by S. M. B.

(11525).

* PIRSSONITE, 1896

Hydrous double carbonate of calcium and sodium, Na2Ca(C03)2-2H20

Orthorhombic-pyramidal. In prismatic crystals. Vitreous. Colorless to

white. H. = 3. G. = 2.35.

Similar to gay-lussite in its reactions. Boiled in water the sodium car-

bonate is leached out and causes the solution to become strongly alkaline.
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Pirssonite was discovered in California in 1896 and is known from

only two localities.

Lake County: 1, It occurs with gay-lussite and northupite in trona

at Borax Lake, Vousen and Hanna (4) p. 104.

San Bernardino County: 1, Good crystals of pirssonite were found

with northupite, gay-lussite, and hanksite at the New "Well, Searles

Lake. Pirssonite was described and named by Pratt (1) p. 126. Other

references: H. S. Gale (13) p. 305, Foshag (21) p. 51.
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Trinity County: 1, Nuptrets from the Enriplit claim, 3 miles above

Trinity Center, are in the State Division of Mines Exhibit, S. M. B.

(1892).
PLATINUM

Native platinum, Pt

Isometric. Generally occurs in p;rains and small nuggets. Malleable and
ductile. Metallic luster. Color and streak whitish steel gray. H. = 4-4^.

G. = 14-19.

Platinum and the platiuum group of minerals are soluble only in aqua
regia. To detect small amounts of these minerals in sands, first concen-

trate by panning until a suincient number of the gray metallic grains are

obtained. Dissolve in aqua regia and to the clear solution add a few

drops of potassium chloride, which will precipitate orange-yellow potas-

sium platinic chloride.

Pure platinum is a silvery white metal with a specific gravity of

21.5. It is the heaviest metal occurring in nature, with the exception of

iridosmium. It is almost as hard as iron, and very malleable. Platinum

does not amalgamate with quicksilver; is not dissolved by potassium

cyanide when cold ; is not attacked by acids except aqua regia ; and is

more difficult to melt than gold. Platinum is most readily distinguished

as follows : ( 1 ) By its great weight—in panning it remains even behind

gold in the pan; (2) by its white color—it is whiter than lead and is

distinguished from amalgam by its smooth surface, whereas the surface

of amalgam, as seen under a good glass, is rough; (3) by its resistance

to nitric acid as compared with native silver or lead.

Native platinum has been found most frequently in gold-bearing

sands, and in this state has not been found otherwise. On account of its

weight it remains in the sluices with gold aud other heavy material.

The native platiuum is usually very impure. Occasionally it contains so

much iron and other impurities as to be dark in color and not easily

distinguished from grains of chromite with which it is very frequently

associated. It is often accompanied by iridosmine, which occurs as flat

angular scales, while platinum grains are usually rounded like gold

dust. Analyses of California platinum show the presence of all other

members of the platinum group, Genth (2) p. 209, Deville and Debray
(1) p. 496, Weil (1) p. 354.

Deville and Pt
Debray 85.80
Genth 90.24
Weil 57.75

Many of the black sands have been investigated by D. T. Day and
R. H. Richards (6) p. 152.

Gray metallic grains and small nuggets of platinum were early ob-
served in some of the gold-bearing black sands of the streams and
beaches, and in the concentrates from the gold washings. Mason (1) p.
536, in a letter from Monterey dated August 7, 1848, records the presence
of a small piece of "platina" mixed with gold. Teschemacher (2) p. 121,
notes 50 granules of platinum in an ounce of gold dust. R. M. Patter-
son (1) p. 61, comments on the presence of platinum in California gold
sands. J. B. Trask (1) p. 23 gives a number of occurrences of platinum
from gold sands.

Generally, platinum grains are smaller than gold grains, and large
nuggets are unknown. Some of the largest nuggets have come from the

Ir
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Junction City district, along the Trinity and lower courses of its tribu-

taries from Weaverville to North Fork, Logan (1) p. 82.

References to platinum occurrences not specifically mentioned in the

county descriptions below, are: D. T. Day (5) p. 410; Hanks (12) p.

310; kunz (24) p. 42; Silliman (12) p. 132; F. McN. Hamilton (4)

p. 759; Angel (2) p. 598; Laizure (1) p. 497; Logan (1) p. 50.

The occurrence of platinum in the gold sands of the state is wide-
spread, and has been described in detail by Logan (1), Bulletin 85 of

the California State Mining Bureau. The principal production of plati-

num has come from Butte, Del Norte, Humboldt, Placer, Siskiyou,

Stanislaus, and Trinity Counties. It has also been found in the gold
sands of the following counties: Calaveras, El Dorado, Inyo ( ?), Kern,
Mendocino, Merced, Nevada, Plumas, Santa Barbara, Santa Cruz,
Shasta, Tehama, Ventura, Yuba.
Mariposa County: 1, A reported occurrence of platinum at Devils

Gulch, Castello (5) p. 142, is highly doubtful, and possibly should be
excluded.

Mendocino County: 1, Platinum has been found associated with cin-

nabar, zircon, and gold in some of the sands of the Navarro River,

Anderson Valley, Hanks (12) p. 310.

Plumas County: 1, Platinum, almost always with grains of cinnabar,
has been found in the North Fork, Feather River at and below Rich Bar,
Edman (2) p. 401. 2, Several pieces up to the size of a large bean, have
been found on Nelson Creek, Hanks (12) p. 310.

Trinity County: 1, Nuggets up to 2\ ounces Troy weight have been
found on Hay Fork, Trinity River, Hanks (1) p. 162, (12) p. 310. 2,

Nuggets up to 1 ounce have come from Junction City, Bixby (1) p. 154.

3, A nugget weighing about ij of an ounce (310 grains) was found at

the Old Eagle mine (sec. 9, T.'SS N., R. 11 W., M. D.) S. M. B. (11959).

4, Another just over 1 ounce (484.4 grains), came from sec. 9, T. 33 N.,

R. 10 W., M. D., S. M. B. (11958).

* PLAZOLITE, 1920

Hydrous calcium and aluminum silicate, 3CaO Al303-2(SiOiC02) •2H2O
Lsometrio. In miuuto dodecahedrons. Brittle. Vitreous luster. Colorless

to light yellow. H. = 6*. G. = 3.129.
Fu.sible, and easily soluble in hydrochloric acid, with separation of

silica without gelatinization. Gives water in a closed tube.

Riverside Counly: 1, Plazolite occurred as minute crystals with ido-
crase in the limestone quarry at Crestmore. Only a few specimens were
found. It was named, analj'zed, and described by Foshag (3) p. 183.

I II III

SiOj 24.13 23.85 25.06
AI2O3 23.66 22.77 24.63
CaO 40.22 40.13 40.13
MgO 0.12 __ tr.

H2O __ 9.39 9.04
CO2 _- 3.41 1.13

100.34% 99.55% 09.99%

Massive white plazolite with black gehlenite occurred in Commercial
(luarry, Crestmore, Woodford (10). Plazolite has been found at Crest-
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more in tetrabodral crystals up to ^ inch across. The forms present are

'J11, possibly also 2T1 and 221, Schwartz and Murdoch (p.c. '54).

PLEONASTE
See spinel

PLUMBAGO
See graphite

PLUMBOGUMMITE
Hydrous lead and aluminum phosphate, aPbO-SAI^Oa-aP^Os-yHi^O

Hexagonal. Gumlike, incrustations, compaot ma.ssivp. Ke.sinous lu.ster.

Color yellowish, brownish. Streak uncolored. H. = 4-5. G. = 4-4.9.

Fused on charcoal with sodium carbonate, a yellow coating and
metallic (,'Iobule of lead are obtained. The nitric-acid solution gives the

phosphate reaction on adding to ammonium molybdate. Yields water in

a closed tube.

Ini/o Cniin1]i: 1, Plumbopjummite has been reported from the Cerro

Gordo mine (N. K.).

PLUMBOJAROSITE
A sulphate of iron and lead, PbFeo(0H)i2(S04)4

Rhombohcdral. In minute tabular crystals. Cleavage rhombobedral.

G. = 3.67. Color dark brown.

Inyo County: 1, Found as a secondary alteration product in the

Darwin district, Kelly (4) p. 545.

POLLUCITE
Hydrous caesium aluminum silicate, 2CsaO-2Ala03-9SiOaH20

Isometric. In cubic crystals ; also massive. Colorless. H. = 6§. G. =
2.901.

Difficultly fusible. Decomposed by acid.

San Diego Coitniij: 1, ]\Ia.ssive pollueite occurs in small amounts in

the gem-bearing pegmatites near Pala and Mesa Grande, W. T. Schaller

(p. c, '35) (S. M. B. 20623).

POLYBASITE
Silver antimony sulphide, AggSbSo

Monoclinic. Tabular crvstals and massive. Metallic luster. Color iron

black. Streak black. H. = 2-3. G. = 6.0-6.2.

In its blowpipe reactions polybasite is like stephanite and pyrargyritc.

Polybasite closely resembles stephanite ; the two are often mixed and
are seldom differentiated. When in good crystals they can be distin-

gui.shed, but when massive, their separate identification is difficult.

Alpine County: 1, Specimens of polj-basite have come from the Penn-
sylvania mine in the Silver Mountain district (N. R.). 2, Hanks (12)

p. 311, and Eakle (16) p. 13 observed it in microscopic crystals from
the Morning Star and Monitor mines in the Mogul district.

San Bernardino County: 1, It has been found with pyrargyrite and
stephanite in the Carlyle mine, Dale district (sec. 11, T. 1 S., R. 12 E.,

S. B.), Tucker and Sampson (27) p. 61.

POLYDYMITE
See violarite
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* POSEPNYTE, 1877

An oxygenated hydrocarbon

In hard brittle plates or nodules. Color light green and brown.

Lake County: 1, Posepnji;e was found at the Great Western mine and
was described and named by von Schroekinger (1) p. 129, with analyses

by Dietrich. Part was soluble in ether, and part insoluble, the latter

corresponding to ozocerite. Becker (4) p. 360 gives an analysis by Mel-

ville of similar material. Additional reference: Wagoner (2) p. 334.

c



1956] DESCRIPTIONS 257

San Diego County: 1, A specimen S. M. B. (12066) is from the Ready
Relief mine, in the Banner district ; reported as abundant in the mine

openings in the district, Donnelly (1) p. 362.

Sanfa Barbara County: 1, It was reported in 1792 as a coating with

sulphur at the Fire Volcano between Santa Barbara Channel and La
Purisima, Martinez (1) p. 39.

Sonoma County: 1, It was abundant at The Geysers, Hanks (12)

p. 68. 2, Massive, stony alum occurs on Hoods Mountain, 4 miles from
Guilieos Ranch, between Sonoma and Santa Rosa, Mining and Scientific

Press (11) p. 264.

POWELLITE
Calcium molybdate with calcium tungstate, CaO(Mo,W)03

Tetragonal. Minute p.vramids. Poor pyramidal cleavage. Brittle. Resi-

nous luster. Color greenish yellow. H. = .3S. G. ^= 4.S5A.b^.

Fusible with difficulty to a gray mass. Soluble in nitric and hydro-

chloric acids. A deep-blue solution is obtained by boiling the powdered
mineral in a few drops of strong sulphuric acid and adding a pinhead

scrap of paper.

Inyo County: 1, Powellite occurs in the Pine Creek tungsten mine at

the head of Pine Creek in the Sierra Nevada west of Bishop, Young
(6) p. 605, Bateman (1) p. 236. 2, Powellite is found with scheelite at

the Powell tungsten property (see. 24, T. 19 S., R. 40 E., M. D.). 3,

At the Panyo tungsten mine with molybdenite (T. 20 S., R. 40 E.,

M. D.), Tucker and Sampson (30) p. 570.

Kern County: 1, Powellite occurs in veins in El Paso Mountains,

about 12 miles northwest of Randsburg, Hess (14) p. 48. 2, Powellite

is found in minor amount in the tin ores at Gorman, Wiese and Page

(1) p. 39.

Mono County: 1, Powellite is found with molybdenite on the Morris
claims, Benton Range (sec. 23, T. 35 S., R. 31 E., M. D.), Lemmon (6)

p. 591.

Tulare County: 1, It has been found near Lemon Cove, pseudomor-
phous after molybdenite, Stanford University Collections. This may be

the same as Hil'l Bros, prospects (sec. 14, T. 15 S., R. 28 E., M. D.),

W. 0. Jenkins (1) p. 175.

PRASE
See quartz, chalcedony; opal

PRASE OPAL
See opal

PREHNITE
Calcium and aluminum silicate, HiCaL-AlsSisOia

Orthorhombic. Tabular crystals, granular, drusy masses. One cleavage
distinct. Vitreous luster. Color light green to white, brown. Streak un-
colored. H. = 6-6*. G. = 2.S-2.95.

Fuses with intumescence to an enamel. Gives water in a closed tube.

The fused mass will gelatinize with hydrochloric acid. Slightly soluble.

Prehnit? is sometimes present as green drusy coatings and veins in
altered diabase and lavas, but it is not common in the slate.

Colusa County: 1, Prehnite has been found in veins with ealcite and
pectolite in serpentine near Wilbur Springs, Vonsen (p. c, '33).
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El Dorado County: 1, It is found iu veiulets with diopside at Traverse
Creek, 2| miles west of Georgetown, Pabst (2) p. 3.

Inyo County: 1, It occurs in veinlets with epidote at the Pine Creek
tungsten mines, Hess and Larsen (17) p. 276.

Los Angeles County: 1, Found in botryoidal crusts on fracture sur-

face on basalt at the Pacific Electric quarry. Brush Canyon (sec. 35, T.

1 N., R. 14 W., S. B.), Neuerburg (1) p. 158, locality 2. 2, Veins of cal-

cite and prehnite occur in basalt at locality 3, south end of Cahuenga
Pass, ibid. p. 158.

Marin County: 1, It occurs in crystals, with crystallized axinite, in

the hills around Stinson Beach, Vonsen (p. c, '45).

Plumas County: 1, It occurs as a hydrothermal product at the Engels

mine, Graton and McLaughlin (4) p. 18.

Riverside County: 1, Green drusy aud light-brown prehnite occur in

cavities of white feldspar in the pegmatite veins of the limestone at

Crestmore, Eakle (15) p. 351. Foshag (12) p. 88, also reports orange

crystals here associated with wollastonite and datolite, in pegmatite.

Sa7i Diego County: 1, Prehnite from Smiths Mountain, near Oak
Grove, has been analyzed by Schaller, Clarke (9) p. 273.

San Luis Obispo County: 1, Prehnite occurs in the analcite diabase of

Cuyamas Valley, Fairbanks (12) p. 289.

PRICEITE—Pandermite
Hydrous calcium borate, Ca.'5Bi2023-9H20

Trielinie. Massive, chalUv. One perfect cleavage. Color snow white.

H. =: 3-3i. G. = 2.43.

Easily fusible and gives green flame. Soluble in dilute hydrochloric
acid. Gives water in a closed tube.

Inyo County: 1, Priceite was found as nodules and irregular masses
in soft gray shale in the second wash to the west of the Russell mine.

Mount Blanco district, Foshag (10) p. 10, (11) p. 11. 2, It was later

found in extensive massive veins or narrow lenses in shale, filling cracks

in altered basalt near the mouth of Corkscrew Canyon, and as amygdule
fillings, sometimes large, Foshag (25) p. 728. In the veins it is partly

altered to delicate radiating needles of ulexite, or crystals of colemanite.

3, It is doubtfully reported as incrustations at Bennetts "Well and Fur-
nace Creek, G. E. Bailey (2) pp. 45, 466.

San Bernardino County: 1, Priceite is reported from Owl Springs

with colemanite in the niter beds (T. 18 N., R. 3 E., S. B.), G. E. Bailey

(2) p. 62, Cloudmau et al. (1) p. 855. 2, Hanks (12) p. 313 reports

priceite from Calico.

* PROBERTITE—Kramerite, 1929

Hydrous sodium and calcium borate, NaCaBjOg-SHzO
Monoclinic. In radial glassy aggregates. Perfect prismatic cleavage.

Brittle. Vitreous luster. Colorless. H. = 2^-3*. G. = 2.14.

Easily fusible. Decrepitates and yields water in a closed tube. Soluble

in acids ; slightly soluble in water.

Inyo County: 1, Probertite, locally known as "boydite", occurs with

colemanite and ulexite as translucent satiny needles in the Widow and
Upper Biddy McCarthy mines near Ryan, Foshag (18) p. 338.
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Kern Count]!: 1, ]'robertite was described by Eakle (26) p. 427 as a

new mineral fmin the Kramer district where it occurs in clay with

borax and l^ernite. Schaller (45) p. 139 described the crystals and

occurrence under the name of "kramerite." Analysis by Schaller gave:

Na,0 CaO BjO,** ao
8.12 15.42 50.73 25.73 = 100.00% G. = 2.141

**By difference.

2, Additional references for Kramer district, Murdoch (17) p. 720,

II. S. Gale (16) p. 362, both for the Suckow mine. The earlier reference

was to an occurrence in the West Coast Borax Company's mine.

Los Angeles County: 1, It is abundant at the Sterling borax mine,

Tick Canyon, as compacted rosettes of rather coarse needles, in the

borax ore, Murdoch (17) p. 719.

PROCHLORITE
See chlorites

PROUSTITE—Ruby Silver Ore

Silver arsenic sulfide, AgaAsSa

He.xagonal-rliombohedral. Prismatic crystals and massive. Cleavage
rliomboliedral distinct. Brittle. Adamantine luster. Color and streak

scarlet red. H. = 2-2^. G. = 5.57-5.64.

The reactions of proustite are similar to those of pyrargjritc. The two
minerals often are intermixed or grade into each other.

The term "ruby silver" is given indiscriminately to proustite and
pyrargyrite. Both minerals usually contain arsenic and antimony. The
metallic gra.y pyrargyrite is more common than the transparent red

proustite, but the two are often associated.

Alpine County: 1, Proustite has been reported from the Exchequer
mine, Silver Mountain, R. W. Raymond (10) p. 23.

Kern County: 1, Specimens of proustite with pyrargyrite have come
from the old Amalie district, Dyke (1) p. 764. 2, Proustite is the prin-

cipal silver mineral in the Cactus Queen and Blue Eagle, sec. 17, T.

10 N., R. 13 W., S.B., Tucker, Sampson and Oakeshott (37) p. 216.

Mariposa County: 1, It occurred with pyrargyrite and argentite in

the Bryant silver mine, Laizure (6) p. 123, (8) p. 44.

Mono County: 1, It was found in the Oro and Bodie mines, Bodie dis-

trict, Hanks (12) p. 314.

Napa County: 1, Proustite has been found in the Palisades mine,
about 2 miles north of Calistoga, Crawford (2) p. 414.

San Bernardino County: Proustite is a minor constituent of the sil-

ver ores of the Rand district, Hulin (1) p. 98.

Shasta County: 1, It oeccurred with galena, pyrite, and quartz in the
Chicago mine, near Igo, Hanks (12) p. 314.

PSEUDOMALACHITE
Basic copper phosphate, Cuio(P04)4(OH)b-2H20

Monoclinic, usually prismatic crystal aggregates forming drusy or
botryoidal surfaces. One cleavage distinct. H. = 4J-5. G. = 4.35±. Luster
vitreous. Color dark emerald green (crystals), lighter green (massive) ;

streak paler green. Translucent to suhtranshieent. A secondary mineral
associated with malachite in the oxidized zone of copper deposits.
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Inyo County: 1, Pseudomalachite is reported associated with the lead-

silver ores in the oxidized zoue of the Darwiu lead miDe, C. D. Wood-
house (p.c. '51).

PSILOMELANE
A manganese oxide, usually impure, BaR90i82H20(?) R = Mn"",

chiefly, also Mn", Co

Massive, botryoidal, stalactitic. Promiuent conehoidal fracture. Luster
submetallic, duU. Color black. Streak brownish black. H. = 5-7. G. =
3.3-1.7.

Xields the manganese reactions as given under hausmannitc, as well as

water in a closed tube, and tests for barium.

The massive fine-grained oxides of manganese form a group whose
members it is impossible to separate by ordinary means of identification.

They may be distinguished usually by x-ray determination. It is recom-
mended, Fleischer and Richmond (1) p. 271, that massive, hard, heavy
material not specifically identified should be referred to as belonging to

the " psil07nelane type," and massive, soft material of apparent low
specific gravity should be referred to as "wad." AshoUte is a wad con-

taining cobalt. In the following notation of occurrences, the word '

' psi-

lomelane" must be considered as meaning "psilomelane tj'pe, " unless

specific determination is indicated.

Most of the manganese deposits are composed of the oxides at and
near the surface, changing to the primary minerals with depth.

Detailed reports on the manganese deposits of California have been
issued by the State Division of Mines as Bulletins 76 and 125.

Alameda County: 1, Psilomelane is the chief mineral in the manga-
nese deposits near Corral Hollow and the Arroyo Slocho, Watts (2)

p. 121, Huguenin and Costello (4) pp. 26-28, Laizure (9) p. 53.

Amador County: 1, Deposits of psilomelane mixed with pyrolusite

occur 1^ miles south of Volcano, W. W. Bradley et al. (4) p. 29, Laizure

(9) p. 71. 2, 4 miles east of Pine Grove (N.R.), W. W. Bradley et al.

(4) p. 31. 3, About half a mile southeast of Defender, ibid. p. 29.

Butte County: 1, Psilomelane occurs in several localities near Clipper
Mills (sec. 35, T. 20 N., R. 7 E., M. D.), C. A. Waring (4) p. 224,
W. W. Bradley et al. (4) p. 30.

Calaveras County: 1, Deposits of psilomelane occur 2 miles north-
east of San Andreas, W. W. Bradley et al. (4) p. 31. 2, Asbolite is re-

ported 6 miles southeast of Valley Springs, W. W. Bradley (23) p. 500.

3, Psilomelane with pyrolusite occurs 3 miles northeast of Milton (N.
R.). 4, Asbolite came from 1 mile east of Mokelumne Hill, F. McN.
Hamilton (4) p. 760, Logan (8) p. 142.

Colusa County: 1, Psilomelane occurs in small amounts on the eastern
slope of St. Johns Mountain, east of Stonyford, Harder (1) p. 164
W. W. Bradley (1) p. 180.

Contra Costa County: 1, Psilomelane was formerly mined on Red
Rock in San Francisco Bay, Lawson (2) p. 423, (7) p. 23, W. W. Brad-
ley et al. (4) p. 31, Huguenin and Castello (4) p. 55.

Fresno County: 1, Psilomelane occurs on Pine Flat, near Piedra
W. W. Bradley et al. (4) p. 32.

Glenn County: 1, It occurred with pyrolusite at the Black Diamond
and Rattlesnake mines (sec. 14, T. 18 N., R. 7 W., M. D.), about 30
miles southwest of Fruto, W. W. Bradley et al. (4) p. 32.
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Humboldt County: 1, It occurs with pyrolusite as massive ore on
the Porter Ranch (see. 32, T. 3 N., R. 4 E., H.), "W. W. Bradley et al.

(4) p. 33. 2, On Charles Mountain (sec. 2, T. 1 S., R. 4 E., H.), Aver-
ill (10) p. 519.

Imperial County: 1, Psilomolane deposits have been reported iu the

Chocolate Mountains, W. W. Bradley et al. (4) p. 34, 35. 2, As filling

of basalt breccia (T. 9, 10 S., R. 19, 20 E., S. B.), E. L. Jones, Jr. (1)

p. 201. 3, There are many other minor occurrences in the county, R, J.

Sampson and Tucker (18) pp. 128-130. 4, Psilomelane is found in the

Paymaster district (sec. 16, 18, 19, T. 11 S., R. 21 E., S.B.) Hadley (1)
p. 465.

Inyo County: 1, It is found at the southeast end of the Panamiut
Range, 25 miles south of Bennetts Wells on the Death Valley slope,

W. W. Bradley et al. (4) p. 36.

Kern County: 1, Wad has been found as a pseudomorph after calcite

at the Echo mine near Mojave, A. F. Rogers (3) p. 18.

Lake County: 1, Small amounts of good manganese ore come from
Glenbrook (N. R,). 2, Psilomelane occurs on the Phillips Ranch, about
Ih miles south of Laurel Dell, Hugueniu and Castello (4) p. 78. 3, On
Dry Creek about 3 miles west of Middletown, W. W. Bradley et al. (4)

p. 37. 4, A large deposit of it occurs about 10 miles north of Upper Lake
on the southwestern slope of the Horse Mountains, in sec. 10, T. 16 N.,

R. 10 W., M. D., ibid. p. 37.

Los Angeles County: 1, Asbolite occurred in the 0. K. mine, San
Gabriel Canyon, S. M. B. (11599). 2, Deposits of siliceous psilomelane
occur about 5 miles west of Palmdale, W. W. Bradley et al. (4) p. 38,

F. J. H. Merrill (2) p. 479.

Marin County: 1, Psilomelane occurs near Sausalito and Fort Baker,
Lawson (7) p. 23. 2, Psilomelane is found in masses on the Mailliard

Ranch, about 8 miles northwest of San Rafael, W. W. Bradley et al. (4)

p. 39.

Mendocino County: 1, Large deposits of psilomelane occur in Potter

Valley (sec. 3, T. 17 N., R. 12 W., M. D.), W. W. Bradley et al. (4)

p. 40. 2, It is reported to have been found in large amounts on Pieta

Creek, near Pieta (N. R.). 3, Deposits of psilomelane occur at the Cleve-

land mine, 3 miles east of Calpella, W. W. Bradley et al. (4) pp. 42, 43.

4, At the Independent mine, 14 miles east of Willits, ibid. pp. 42, 43. 5,

It occurs in the hills east of the Middle Fork of Eel River, ibid. p. 40.

6, Psilomelane with rhodochrosite occurs on Mount Sanhedrin, ibid.

p. 44. 7, Psilomelane in jasper is found at the Thomas and Wild Devil

mines, about 6 miles northeast of Redwood Station, ibid. p. 46.

Merced County: 1, Manganese ore deposits occur about 26 miles east

of Tres Pinos (sec. 13, T. 13 S., R. 9 E., M. D.), W. W. Bradley et al.

(4) p. 49.

Monterey County: 1, Some small occurrences of psilomelane are

found in the county, W. W. Bradley et al. (4) pp. 50, 51.

Napa County: 1, Several small deposits of psilomelane occur near
Oakville and Mount St. Helena, W. W. Bradley et al. (4) p. 51.

Nevada County: 1, A large body of psilomelane occurs in the Lime-
kiln district, E. M. Boyle (1) p. 262. 2, It is widespread but not abun-
dant in the Grass VaUey mines, W. D. Johnston, Jr. (4) p. 44.
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Placer County: 1, Masses of psilomelane are found at Michigan Bluff
(N. R.). 2, Deposits of psilomelane occur about 9 miles north of Colfax,
near Yankee Jims, W. W. Bradley et al. (4) p. 52.

Plumas County: 1, Small amounts of psilomelane occur on Mumford
Hill, W. W. Bradley et al. (4) pp. 53, 54. 2, Psilomelane, manganite,
and rhodonite occur in the Diadem and Penrose lodes, near Edmanton,
in the Meadow Valley district, W. W. Bradley et al. (4) pp. 53, 54. 3,

Deposits of it occur near Crescent Mills, ibid. Other localities, J. C.

O'Brien (1) pp. 80, 87.

Riverside County: 1, Many small deposits occur in the McCoy Moun-
tains, Palen Mountains, near Perris and Elsinore, Palo Verde, and
Little Maria Mountains, W. W. Bradley et al. (4) pp. 54-59, E. L.

Jones, Jr. (1) pp. 195, 199. 2, Botryoidal psilomelane is reported from
near Tadpole Tanks, Anon. (13), p. 15.

San Benito County: 1, Minor stringers and coatings of psilomelane
occur with benitoite near the headwaters of the San Benito River,

Louderback and Blasdale (5) p. 363. 2, It occurs in cherts on the Fries

and Lewis Ranches about 18 miles east of Tres Pinos, Crawford (1)

pp. 644, 645. 3, It is found at the McCreary Ranch (sec. 29, T. 14 S.,

R. 9 E., M. D.), L F. Wilson (2) p. 265.

San Bernardino County: 1, Good specimens have come from Wagner,
Mojave Desert (N. R.). 2, Massive asbolite has been found with gypsum
in clay in the Borate district, 7 miles north of Yermo (N. R.). Refer-

ences to other localities: W. W. Bradley et al. (4) pp. 61-64; Cloudman
et al. (1) p. 822; E. L. Jones, Jr. (1) pp. 189, 190; Tucker and Samp-
son (17) p. 337; (28) p. 241; (32) pp. 67, 132.

San Diego Comity: 1, Fine specimens have come from Campo
(N.R.).
San Joaquin County: 1, Psilomelane is found in the manganese ore

deposits of the Diablo Range, notably at the Ladd mine in Corral

Hollow, Watts (1) p. 564, P. D. Trask et al. (4) p. 86.

San Luis Obispo County: 1, Psilomelane occurs on the Staneuch
Ranch, 8 miles west of San Luis Obispo, W. W. Bradley et al. (4) p. 72.

Santa Clara County: 1, The outer crust of the manganese ore boulder

near Alum Rock Park, 5 miles east of San Jose, was psilomelane, A. F.

Rogers (21) p. 447. Other occurrences: W. W. Bradley et al. (4)

pp. 75-81.

Shasta County: 1, A deposit of psilomelane occurs on the Pit River,

1 mile south of Heroult, G. C. Brown (2) p. 807. 2, It occurs with
jasper in Arbuckle Mountain (N. R.).

Siskiyou County: 1, Many small occurrences are listed by W. W.
Bradley et al. (4) p. 82.

Sonoma County: 1, A deposit of high-grade psilomelane occurs on the

Shaw Ranch, 7 miles northwest of Cloverdale, Crawford (1) p. 330.

Other small deposits: W. W. Bradley et al. (4) pp. 82, 83.

Stanislaus County: 1, It occurs on Arroyo del Puerto, west of Pat-

terson, W. W. Bradley et al. (4) p. 84. 2, In the manganese ore deposits

of the Diablo Range, notably at the Buckeve mine, west of Vernalis,

L. A. Smith (1) p. 213.

Trinity County: 1, A number of small prospects: W. W. Bradley et

al. (4) p. 89, Averill (10) pp. 67, 68, J. C. O'Brien (1) p. 84.



1956] DESCRIPTIONS 263

Tulare Couniy: 1, Molhase (3) No. 7, p. 23 has reported the occiir-

renee of asbolite from the King C. Gillette farm, near Lindsay. 2,

Asbolite has been reported from the ehrysoprase workings near Deer
Creek, Hamilton (4) p. 247.

Tuolumne Cou7ify: 1, It is found massive with pyrolusite near Colum-
bia, D. T. Day (1) p. 554.

PTILOLITE
A calcium-potassium-sodium zeolite, perhaps

(Ca,Kj,Na:.)OAI::O3-10SiO-5H2O(?)

Orthorhombic. Crystals usually very small, needles or blades. H. = 5.

Colorless or white. Insoluble in IICl. Occurs as a secondary mineral in

vesicular lavas ; also in late phase pegmatites.

Los Angeles County: 1, Ptilolite occurs in clusters of capillary crys-

tals, with heulandite, locality- 9, Cahuenga Pass, Neuerberg (1) p. 158.

Eiverside Co-unty: 1, Ptilolite oeeurs as radiating clusters of slender

needles and thin blades, coating calcite on fracture surfaces of diopside-

wollastonite contact rock in the 910-lovel at Crestmore, Murdoch (p.c.

'51), and in lathlike crj-stals also on broad fracture surfaces in the

contact rock of the 910 level at Crestmore, Murdoch (p.c. '53).

PUCHERITE
Bismuth vanadate, BiV04

Orthorhombic. Tabular and acicular crystals. Perfect basal cleavage.

Color reddish brown. Streak yellow. H. = 4. G. = 6.25.

Fused on charcoal with mixture of potassium iodide and sulphur, a red

sublimate is obtained mixed with Rreenish yellow. The phosphorous salt

bead of vanadium is yellow in the oxidizing flame and emerald green in

the reducing flame. Soluble in hydrochloric acid.

San Diego County: 1, Pucherite occurs at the Pala Chief mine, near
Pala. It was analyzed bj- Schaller (25) p. 230. 2, It occurred at the
Victor mine, Kincon, with bismite and bismutite (?) Palaclie, et al.

p. 600.

PUMPELLYITE
Hydrous calcium aluminum silicate, Ca4Al5(IVIg,Fe)SiG0a3(0H)3-2H20

Monoclinic. In minute fibers or narrow plates. One good cleavage. Color
green or brown. H. = oJ. G. = 3.2.

Marin County: 1, Crystalline pumpellyite has come from 2 miles east
of Novato, Vonsen (p. c, '45).

San Benito County: 1, Pumpellyite occurs in association with jadeite
and lawsonite on Clear Creek, Yoder and Chesterman (1) p. 3.

San Mateo County: 1, Pumpellyite has been reported in quartzo-
feldspathic rocks, Hutton (1) p. 1373.

Sonoma County: 1, Pumpellyite was reported from two localities in
the county. 1, Dull-green pumpellyite occurs with lawsouite in veins
in glaucophane schist at Porter Creek [not at Mill Creek], 2 miles
northwest of River Road, 8i miles southwest of Healdsburg. Irving
et al. (1) p. 338. 2, Brown fibrous pumpellyite occurs in tufts or radi-
ating aggregates in glaucophane schist near Skaggs, ibid. p. 338. 3,

Pumpellyite is reported from IMill Creek, Combs (1) p. 119. This maj^
well be the same loealitj' as reported by Irving et al. (1), as being
Porter Creek.
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Trinity County: 1, Pale green veiulets of fibrous pumpellyite have
been found in NW^ see. 21, T. 28 N., R. 11 "W., M. D., P. S. Simons

(P.O. '41).

PURPURITE
Hydrous iron and manganese phosphate, (Fe,Mn)j03-Pa0s'Hz0

Orthorhombic. In small irregular masses. One cleavage. Satin luster.

Color deep red or purple. H. = 4-lJ. G. = 3.4.

Similar to vivianite in reactions. Yields a blue green bead of man-
ganese with sodium carbonate.

San Diego County: 1, Purpurite was found with lithiophilite and
triphylite in a pegmatite dike on Heriart Hill at Pala, Graton and
Sehaller (1) p. 146, Kunz (26) p. 1344, Schaller (22) p. 79. 2, A purple

alteration product, either purpurite or heterosite (called heterosite

by Jahns and AVright (5) p. 31), is the same occurrence reported by
Schaller from Hiriart Hill, Pala. Heterosite is considered to be the iron-

rich end member of the purpurite-heterosite series.

PYRARGYRITE—Dark Ruby—Silver Ore

Silver antimony sulfide, AgsSbSa

Hexagonal-rhombohedral. Prismatic cr.vstals ; also massive. Cleavage
distinct. Brittle. Metallic luster. Color grayish black, or dark red. Streak
purplish red. H. = 2^. G. = 5.85.

Gives a white antimony oxide coating on charcoal and reduces to a
globule of metallic silver. The sulphur can best be detected b.v fusion in

a closed tube.

Pyrargyrite is found in silver veins with argentite, polybasite, ste-

phanite, tetrahedrite, and other silver minerals. It is often embedded in

quartz and good crystals of pyrargyrite may occur in cavities in quartz.

Alpine County: 1, Pyrargyrite occurred in the old I X L and
Exchequer mines of the Silver Mountain district, R. W. Raymond (6)

p. 13, Wheeler (4) p. 184, Hanks (15) p. 129, Lindgreu (20) p. 184,

Eagle (16) p. 13. 2, It was observed in the Monitor mining district

(Morning Star mine) Eakle (16) p. 13.

Kern County: 1, It was found with argentite at the Amalie mine,

S. M. B. (14831). 2, At the Reform mine (sec. 6, T. 29 S., R. 33 E.,

M. D.), Tucker and Sampson (21) p. 323. 3, In the Sumner district, 1

mile north of Kernville, Wheeler (3) p. 65.

Mariposa County: 1, It was found with argentite and proustite in

the Br^'ant silver and Silver Lane mines (sec. 15, T. 6 S., R. 19 E.,

M. D.), Laizure (6) p. 123. 2, Reported from the Washington and
Georgia mine, Quartzburg, J. B. Trask (1) p. 24.

Mono County: 1, Pyrargyrite and stephanite were abundant in the

Oro, Addenda, Fortuna, and other mines south of Bodie, Hanks (12)

p. 315. Crystals of pyrargyrite were found in a vug in the Bodie mine.

Whiting (1) p. 392. 2, It also occurred in the Blind Spring Hill mines,

in the Tower mine, and in other mines near Benton, Whiting (1) p.

392, R. J. Sampson (14) p. 140. 3, Pyrargyrite was found at the Dun-
derberg mine, Castle Peak, Conkling (1) p. 184.

Napa County: 1, It is a constituent of the gold and silver ore in the

Palisades mine, 2 miles north of Calistoga, W. W. Bradley (26) p. 195.

2, With cinnabar at the Elephant vein 1^ miles north of Calistoga,

Becker (4) p. 370.
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Nevada Covnty: 1, It was found with pj'rite, ehaleopj^rite, and galena
iu the Allison Ranch mine, Liiidgren (12) p. 119, W. D. Johnston, Jr.

(3) p. 27. 2, Pyrarsryrite occurs in the Central mine of the Tjava Cap
Companj% south of Banner Ilill. and is probably present in other mines
of the Grass Valley and Nevada City district as indicated by the silver-

rich concentrates, W. "W. Bradley (30) p. 364, W. D. Johnston, Jr. (3)

p. 216 (S. M. B. 21054).

Placer County: 1, It occurs in gold quartz at the Three Stars mine,

Ophir district, S. M. B. (1C416).

San Bernardino County: 1, Pyrargyrite occurs with miargyrite in the

silver ores of the Rand district, Hulin (1) p. 98. 2, With wolframite in

Cliff Canyon, 2 miles southeast of Brant, New York Mountains, Tucker

(4) p. 373. 3, At the Carlyle mine, Dale district, with polybasite and
stephanite, Tucker and Sampson (27) p. 61. 4, Sparingly iu the Calico

district, Weeks (4) p. 533.

Shasta County: 1, Small amounts of pyrargyrite were occasionally

found in the mines near Igo (N. R.).

Tulare County: 1, Pjrargyrite occurred in minor amounts in the

Empire mine. Mineral King district. Engineering and Mining Journal

(6) p. 8.

PYRITE— Iron Pyrites

Iron disulphide, FeSa

Isometric. Cr.vstals common ; u.suall.v cubes, pyritohedrons and octa-

hedrons. Generally compact and granular massive. Brittle. Metallic luster.

Color brass yellow. Streak greenish black. H. — 6-6J. G. = 5.

Easily fusible. Roasted on charcoal, it burns with a blue flame and
gives a strong sulphur odor. The residue becomes magnetic. Soluble in

nitric acid and reddish ferric hydrate is precipitated by ammonia.
Melnikovite is a cryptocrystalline variety of pyrite.

Pyrite is the commonest of the sulphide minerals and Ls found in all

kinds of rock, but is especially prominent in metamorphic schists, slates,

and quartzites, and in unaltered sandstones. It is commonly found in
distinct crj-stals and in granular masses. Cubes several inches in diam-
eter are frequent in gold districts, but in general the smaller crystals

and granular masses are more highly auriferous. All of the localities

given for chalcopjTite and many more, might be cited for pyrite since
it is present in every countj-. The oxidation of pyrite produces limonite
and hematite, and the gossan of mineral veins is mostly formed by its

alteration. Cubes of limonite as pseudomorphs after pyrite are exceed-
ingly common.

Alameda County: 1, Well-developed crystals from the Alma mine,
Leona Heights, have been measured by Schaller (1) p. 191. C. W. Clark

(1) p. 374 gives a list of minerals, including pj-rite, at the Alma mine.

Alpine County: 1, Melnikovite (cryptocrystalline pyrite) occurs at

the Leviathan mine, Pabst (6) p. 425.

Calaveras County: 1, Cubes and pyritohedrons of pyrite occur with
the gold on Carson Hill, A. Knopf (11) p. 39, and slender needles
from the Stanislaus mine are described as distorted pyrite crystals by
A. W. Jackson, Jr. (3) p. 365. Good cubes are found at Murphy in the
Masonia mine (N. R.).
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Colusa County : 1, Hexagonal plates of pyrite occur as pseudomorplis

after pyrrhotite at the Sulphur Creek deposit, Genth (9) p. 40.

El Dorado County: 1, Blake reported brilliant cubes at the Mameluke
mine near Georgetown, Hanks (12) p. 317.

Mariposa County: 1, Large and perfect crystals occur in the slates

near Princeton Hill, Hanks (12) p. 317.

Nevada County: 1, Pyrite forms the substance of fossilized trees at

French Corral, J. A. Phillips (2) p. 408.

Riverside County: 1, Pj^rite is present in the Crestmore limestone as

grains, cubes, and pyritohedrons ; some of the crystals are large. Limon-
ite pseudmorphs after the pyrite are common, Eakle (15) p. 352.

San Diego County: 1, Gel-like veins of pyrite occur cutting the

pyrrhotite mass at the Friday mine, Creasey (1) p. 27.

Santa Clara County: 1, Slender prismatic crystals from the New
Almaden cinnabar mine were measured by A. W. Jaekson, Jr. (3)

p. 371.

Shasta County: 1, It was found by A. L. Day and Allen (1) pp. 121,

137, in the hot springs and mud pots of Lassen Volcanic National Park.

2, Pyrite used for sulphuric acid occurs in commercial quantities and is

produced at the Hornet mine in the NEJ sec. 34, T. 33 N., R. 6 W.,

M. D., Anbury (1) p. 68, Tucker (9) p. 441. 3, Pyrite is the most
abundant sulfide in the ores of the Iron Mountain mine, associated with
chalcopyrite and sphalerite. Kinkel, A. R., Jr. and Albers, J. P. (1) p. 9.

Sonoma County: 1, Large octahedrons have been found on Austin
Creek, near Healdsburg (N. R.).

Tuolumne County: 1, Fine crystals were found in the Patterson mine,

Tuttletown, Hanks (12) p. 318.

PYROCHLORE
Niobate of the cerium metals, calcium, and other bases, with

titanium, thorium, fluorine

Isometric. Commonly in octahedrons. Cleavage octahedral. Brittle. Lus-

ter vitreous or resinous. Color dark reddish brown. Strcali light yellow-

ish brown. H. = 5-5*. G. = 4.2-4.3G.

Infusible and insoluble. Fused with borax, the powdered fused mass
may be dissolved in hydrochloric acid. If metallic tin is added and the

solution boiled down to small bulk, the color of the solution becomes at

first violet, due to titanium, and then blue, due to the niobium.

San Diego County: 1, A dark-brown isotropic mineral, presumably

pyroclore, surrounded by microlite, came from some locality in the

county, A. F. Rogers (7) p. 375.

PYROCHROITE
Manganese hydroxide, Mn(OH)2

Hexagonal-rhombohedral. In hexagonal plates. Perfect basal cleavage.

Pearly luster. Color white, but alters to brown and black. H. = 2J.

G. = 3.26.

B.B. infusible. Heated in a closed tube, it becomes green, then black,

and yields water. Gives green bead with sodium carbonate.

Santa Clara County: 1, Pyrochroite was a prominent constituent of a

boulder of manganese ore near Alum Rock Park, 5 miles east of San
Jose, A. F. Rogers (21) p. 445.
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PYROLUSITE
WlnOj

Commonly with a little non-essential water. Tetragonal. Color iron

gray to l)liick. H. = 2-2^. G. = 4.7-4.S. Compact dense masses, botryoidal

;

crystals usually prisms pseudomorphous after manganite. Soluble in hy-

drochloric acid with evolution of chlorine. May sivc a little water in the

closed tube.

It is the commonest of the manganese minerals, but may readily be

confused with "wad," or if in compact form, with others of the

"psilomclane type." Common in the surface portions of manganese
deposits, and very pervasive as coatings on fracture surfaces, and asso-

ciated with other oxides. Its occurrences are practically the same as

those of manganese ores or prospects, and are treated in considerable

detail in Bulletins 76 and 125 of the State Division of Mines. Hanks
(12) p. 316, also gives an extensive list of localities.

Alameda County: 1, Pyrolusite occurs with psilomelane in the Corral

Hollow and Arroyo Mocho manganese deposits, Iluguenin and Castello

(4) pp. 26-28.

Calaveras County: 1, Good specimens of pyrolusite have come from
San Andreas (N. R.).

Colusa County: 1, PjTolusite found with cinnabar at Stonyford,

S.M.B. (9133).
Contra Costa County: 1, It occurs with psilomelane on Red Rock in

San Francisco Bay, J. D. Whitney (1) p. 79.

Del Norte County: 1, It occurs with manganite on the Nortli Fork,
Smith River, Maxson (1) p. 160.

El Dorado County: 1, Masses of it occur at Greenwood, S. M. B.

(12153).

Humioldt County: 1, Pyrolusite occurs on the Porter Ranch, Fort

Baker, W. W. Bradley et al. (4) p. 33.

Imperial County: 1, It is found with manganite at Tolbard (T. 11 S.,

R. 21 E., S. B.), Tucker (11) p. 266, Iladley (1) p. 465.

Lake County: 1, It occurs with psilomelane at the Phillips mine near

Laurel Dell, Huguenin and Castello (4) p. 79.

Lassen County: 1, P-S'rolusite is rather abundant in the gold ores of

the Hayden Hill district. Hill (2) p. 36.

Madera County: 1, It occurs with limonite 14 miles from Fresno Flat,

Laizure (9) p. 55. 2, Near Coarse Gold with psilomelane, manganite,
rhodoehrosite, and rhodonite, (N. R.).

Marin County: 1, Small amounts of pyrolusite were found in the rock

at Sausalito, Hanks (12) p. 316.

Mariposa County: 1, Small masses of pyrolusite occur in Hunters
Valle}^ S. M. B. (467).

Mendocino County: 1, Pyrolusite is found at Red Mountain. 2, It

occurred with psilomelane at the Independence manganese mine, Potter
Valley. 3, Near Covelo. 4, 4 miles west of Hopland with psilomelane.

5, In Redwood Valley. 6, Near Willits. 7, At the Long mine near Wood-
man Station. 8, In chert at Westport. 9, At the Cleveland mine, Ukiah.
General reference for the county, W. W. Bradley et al. (4) pp. 39-49.

Napa County: 1, Pyrolusite occurred as radiate concentric masses
with cinnabar at the old Redington and Manhattan mines, Knoxville
(N.R.).
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Placer County: 1, Pyrolnsite occurs with rhodonite 12 miles from
Auburn on Wolf Creek road, S. M. B. (12152).

Plumas County: 1, It is common near the Diadem lode, Meadow Val-

ley district, Turner (17) p. 6.

Riverside County: 1, It occurs with manganite and psilomelane in

the McCoy Mountains, E. L. Jones, Jr. (1) p. 197.

San Benito Comity: 1, It replaces jasper at the Cleveland manganese
mine, 20 miles east of Trcs Pinos, Crawford (1) p. 330.

San Bernardino County: 1, Pyrolusite occurs in the Calico and Bar-
stow districts, Erwin and Gardner (3) p. 301. 2, It occurred with
psilomelane in the Emma and Owls Hole mines, in the Owl Mountains,

Cloudman et al. (1) p. 823. Other references to this county: E. L. Jones,

Jr. (1) p. 199; Tucker and Sampson (28) p. 241, (33) pp. 132, 135.

San Joaquin County: 1, It is found in the manganese deposits of the

Diablo Range, "Watts (1) p. 564.

San Luis Ohispo County: 1, Pyrolusite is found with psilomelane in

the manganese deposits on the Staneuch Ranch, 8 miles west of San
Luis Obispo, W. W. Bradley et al. (4) p. 72.

Santa Clara County: 1, Pyrolusite was found at the Washington
mine, and in the mines of the Diablo Range, W. W. Bradley et al. (4)

pp. 75-80.

Sonoma County: 1, It occurred at the Shaw mine, Crawford (1)

p. 330.

Stanislaus County: 1, Soft botryoidal pyrolusite and psilomelane

form the ore of the Seagrave mine, (N. R.). 2, Pyrolusite occurs with

rhodochrosite at the Buckeye mine on Hospital Creek, Laizure (3)

p. 213.

PYROMORPHITE
Lead chloro-phosphate, (PbCI)Pb4(P04)3

Hexagonal. Prismatic crystals ; often globular, reuiform, and botry-

oidal. Brittle. Resinous luster. Color green, yellow, brown ; also grayish

white to milk white. Streak white. H. = 3^-4. G. = 6.5-7.1.

Fuses easily on charcoal and yields a lemon-yellow coating when re-

duced. The phosphate reaction can be obtained by dissolving pyromorphite
in nitric acid and adding to ammonium molybdate.

Pyromorphite is found as an alteration product of galena and cerus-

site.

Calaveras County: 1, Green crystals of pyromorphite have been found
in gold quartz at the Reliance mine, (N. R.).

El Dorado County: 1, It occurred as yellowish-green coloring matter
in botryoidal chalcedony and as a crystalline coating, at Mosquito
Gulch, 6 miles northeast of Placerville, Turner (22) p. 343.

Inyo County: 1, It was found in small amounts in the Cerro Gordo
district, R. W. RajTnond (10) p. 29. 2, Euhedral crystals of pyromor-
phite have been found at Darwin, in oxidized lead ore, in the Surprise
mine sec. 20, T. 19 S., R. 42 E., M.D., C. D. Woodhouse (p.c. '47),

Norman and Stewart (2) p. 81.

Mariposa County: 1, A small amount of pyromorphite was found in

the mines near Coulterville, and is represented by a specimen in the

University of California Collection at Berkeley.

Mono County: 1, Prisms of pja-oraorphite on quartzite have come
from Log Cabin Mining Company, 3 miles west of Mono Lake, W. W.
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Bradley (29) p. 311. 2, Minute crj'stals lining; a cavitv have been found
in the Blind Spring Hill district, W. W. Bradley (29) p. 191.

Nevada County: 1, Pyromorphito occur.s with galena in quartz at the

Rocky Glen mine, WTiiting (1) p. 450, Irelan (4) p. 47.

Riverside County: 1, The mineral reported from the El Dorado mine
has been proved to be vanadiuite, Pabst (p. c. '45).

San Bernardino County: 1, Pyromorphite has been found with vana-
diuite at the Vanadium King mine, near Kleinfelter, Tucker (4) p. 375.

Shasta County: 1, W. P. Blake (14) p. 125 reported the occurrence of

pyromorphite with tetrahedrite, galena, and cerussite on the Chicago
claim, 3 miles west of Igo.

Tulare County: 1, It was found in the White Chief mine, Mineral
King district, Goodyear (3) p. 646, Schrader et al. (1) p. 71.

PYROPE
See garnet

PYROPHYLLITE
Hydrous aluminum silicate, AI-Sl40io(OH)2

Orthorhombie. Foliated, radiated lamellar, fibrous ; also granular to

compact. Cleavage, perfect basal. Pearly luster. Color white, apple green,
light brown, gray. H. = 1-2. G. = 2.S-2.9.

Fuses usually with exfoliation. Moistened with cobalt nitrate and in-

tensely heated, assumes a blue color. Gives a little water in a closed tube.

Partially decomposed by hydrochloric acid. Soft and greasy like talc, but
distinguished by the reaction for aluminum.
Some agalmatolite is pyrophyllite.

Alameda County: 1, A specimen from Irvington is in the State Divi-

sion of Tilines Exhibit, S. M. B. (16214).

Amador County: 1, Pyrophyllite (or damourite?) is one of the gan-
gue minerals of the Central Eureka and Kennedy mines, Logan (16)
p. 78.

El Dorado County: 1, It is reported fi-om the county, S. M. B. (1811).

Imperial County: 1, Pyrophyllite occurs in veins with kyanite and
andalusite at the mine of the Vitrefrax Corporation, near Ogilby,
Tucker (11) p. 280.

Inyo County: 1, Pyroph.yllite has been found near Sheephead Pass, 7

miles west of Sho.shone, W. W. Bradley (30) p. 194. 2, Pyrophyllite
has been shipped from a deposit 17 miles north of Laws, Calif. Div.
Mines, Mineral Inf. Service, April 7, 1947.

Madera County: 1, Radiating and massive pyrophyllite occurs in

schist near the junction of the North Fork of San Joaquin River and
Bench Creek, Erwin (1) p. 29.

Mariposa County: 1, Pyrophyllite occurs in beautiful radiating tufts
of golden yellow color with quartz at Tres Cerritos, Hanks (12) p. 318,
Turner (12) p. 685.

Mono County: 1, Pyrophyllite occurs abundantly in radiating masses
and veinlets in andalusite at the mine of Champion Sillimanite, Incor-
porated, on the western slope of the White Mountains, 7 miles east of
Mocalno, Peck (1) p. 151, Kerr (3) p. 627.

Plumas County: 1, Massive pyrophyllite occurs in the Diadem Lode,
Meadow Valley, Schrader et al. (1) p. 71.
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San Bernardino County: 1, A considerable deposit of pyrophyllite

occurs in a hydrothermally altered zone in volcanic rock on the Vie-

torite pyrophyllite property, sees. 24, 25, T. 7 N., R. 3 W., S. B., near

Vietorville, Wright et al. (5) p. 243.

San Diego County: 1, Agalmatolite occurs near Encinitas, A. P. Rog-

ers (7) p. 381, Sanford and Stone (1) p. 24. 2, A large commercial

deposit of massive pyrophyllite occurs near Escondido, D. F. Palmer

(p. c. '45). Additional information places this occurrence at the Pioneer

mine, 7| miles southwest of Escondido, Jahns and Lance (3), pp. 1-32,

D. P. Palmer (1) p. 5.

San Luis Obispo County: 1, Massive pyrophyllite from the county is

represented by S. M. B. (4060).

PYROSTILPNITE—Fireblende

Silver antimony sulphide, AgaSbSa

Monoclinic (?). Crystals lathlike or tabular. One perfect cleavage.

Slightly flexible in thin plates. H. = 2. G. = 5.94. Luster adamantine.

Color hyacinth red. Streak orange yellow. Blowpipe properties the same
as pyrargyrite.

San Bernardino County : 1, A few minute crystals have been found in

cavities of the rich silver ores at the California Rand mine, Murdoch

(12) p. 130, W. W. Bradley (30) p. 194.

PYROXENES

In this group is a series of complex silicates of magnesium, iron

calcium and aluminum, or varying combinations of these elements.

They are very common rock-forming minerals and are found both in

igneous and metamorphic rocks. They are so common that only the

most interesting occurrences can be mentioned.

The following is a common classification of the pyroxenes giving

species (S) and varietal (V) names:

Enstatite (S) Hedenbergite (S)

Bronzite (V) Augite (S)

Hypersthene (S) Soda Pyroxenes
Clinoferrosilite (V) Acmite (S)

Diopside (S) Jadeite (S)

Omphacite (V) Aegirite (S)

Diallage (V)

AUGITE

Augite is a dark-green to black aluminous pyroxene. It is the com-

monest of all the pyroxenes, and is an essential constituent of diorites,

gabbros, diabases, basalts, andesites, pyroxenites, and other basic erup-

tives. It is mentioned in all petrographic descriptions of basic igneous

rocks.

No occurrences are of sufficient interest to warrant a separate entry.

ENSTATITE

Magnesium silicate, MgSiOa

Orthorhombic. Prismatic. Generally massive, lamellar. Cleavage per-

fect prismatic. Brittle. Pearly to vitreous luster. Color greenish or brown-

ish gray to brown. Streak uiifolured, i,'rayish. H. = "lA. G. = .".l-o.-S.

Practically infusible and insoluble. Its constituents can be determined

only in the wet way.
Bronzite is a variety in which part of the magnesium is replaced by

iron. It occurs in bronze-brown reticulated masses.
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Enstatite is a rock-forminix minoral which is characteristic of <rab-

bros, and rocks that have been derived from {jabbros, like mucli of the

serpentinized rocks of the Coast Ranjres and Sierra Nevada. It is a com-
mon mineral, but has seldom been mentioned.
Alameda County: 1, Bronzite occurs in some of the rocks of the

Berkeley Hills, Hanks (12) p. 178.

Contra Costa County: 1, Massive enstatite is found in the Diablo
Range in this and other counties to the south, Kunz (24) p. 81.

Kern County: 1, Bronzite was one of the constituents of the San
Emijrdio meteorite, and was analyzed by Whitfield (3) p. 114.

Nevada Count)/: 1, Enstatite is an important constituent of the gab-

bros of Nevada City, Lindsreu (12) p. 53.

San Francisco County: 1, Enstatite occurs abundantly in the serpen-

tine of San Francisco," W. P. Blake (7) p. 307, Palache (2) p. 166,

Eakle (1) p. 316, Kunz (24) p. 81.

HYPERSTHENE
Iron and magnesium silicate, (Fe,IVlg)Si03

Orthorhombic. Prismatic ; often tabular. Generally massive, foliated.

Prismatic cleavage distinct. Brittle. Pearly to vitreous luster. Color
brownish green to brown. Streak grayish. II. = 5-6. G. = 3.4-3.5.

B.B. fuses to a black enamel and on charcoal yields a magnetic mass.
Partially decomposed by hydrochloric acid.

H.ypersthene is a constituent of basic eruptive rocks, especially gab-
bros and andesites.

Plumas Comity: 1, Hyperthene is a constituent of the hypersthene
andesite at La Porte, Turner (4) p. 488.

tSan Diego County: 1, It is one of the minerals in the orbicular
gabbro at Dehesa, Lawson (6) p. 386.

Siskiyou County: 1, It is mentioned by J. D. Dana (3) p. 254 as a
constituent of the hypersthene andesite of Jlount Shasta.

Trinity County: 1, Hypersthene with magnetite, is abundant on the
northwest side of Chuachelulla ]\Iountain, G. C. Brown (2) p. 920.

CLINOFERROSILITE

FeSiOa

The pure iron member of the series (Fe,Mg)Si03. Characteristic of

lithophysae in obsidians.

Inyo County: 1, Found as needles in lithophysae in obsidian from
Coso Mountains, Bowen (1) p. 491, W. "W. Bradley (29) p. 107.

DIALLAGE

Near diopside in composition, but usually with more or less aluminum
It is characterized by a very perfect cleavage [parting] in one direction,

and a hardness of about 4. Diallage is the common pyroxene of gabbro.

Contra Costa County: 1, Gabbro containing a high proportion of pure
diallaire. occurs on Basrlev Creek about 1^^ miles due north of the peak
of Mt. Diablo, H. W. Turner (1) p. 391."

Nevada County: 1, Diallage is common at Grass Valley and Nevada
City, Lindgren (12) p. 52.

Riverside County: 1, A little diallage occurs in the garnet contact

rock, and in the quartz monzonite, at Crestmore, Daly (1) p. 649.
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San Francisco County: 1, Grains of diallage occur iu the serpentine

of San Francisco, with residual olivine and enstatite, Palaehe (2)

p. 166, Lawson (2) p. 447.
DIOPSIDE

CaMg(Si03)2

Diopside is white to grasps green or purple (violan) and is character-

istic of crystalline limestones, metamorphosed eruptives, and some schists.

Omphaciie is a variety commonly occurring in contact metamorphic
rocks.

Contra Costa County: 1, Diopside is common with albite in the

schists near San Pablo, Blasdale (1) p. 343.

El Dorado County: 1, Fine dark-green crj'stals of diopside occur

near Mud Springs, Hanks (12) p. 318, Kunz (4) p. 80. 2, Fine crystals

have come from the old Cosumnes copper mine, near Fairplay, Hanks
(12) p. 319, Kunz (24) p. 80. 3, Massive white diopside, resembling

idocrase, and lathlike crystals up to 7 millimeters occur with prehnite

on West Hill, Traverse Creek, 2^ miles southeast of Georgetown, Pabst

(2) p. 3.

Fresno County: 1, Pink, white, and dull-gray crystals of diopside

occur in limestoue in the Twin Lakes area, Chesterman (1) p. 254.

Inyo County: 1, Pale-green diopside is found in a contact zone at

Round Valley, 6 miles west of Bishop, Chapman (1) p. 866. 2, Colorless

diopside, with scapolite and idocrase is found at the Pine Creek
tungsten mine, Hess and Larsen (17) p. 276.

Lake County: 1, Violan is reported from Big Canyon (N. R.).

Madera County: 1, Diopside is common in contact zones in limestone

on Shadow and Johnson Creeks, in the Minaret district, Erwin (1)

p. 30.

Placer County: 1, Diopside, showing crystals in cavities, is found
associated with axinite and black tourmaline just below the summit of

Wards Peak, Wilke (p.c. '36).

Riverside County: 1, Diopside is abundant in the contact zones at

Crestmore, Eakle (15) p. 340, Merriam and Laudermilk (1) p. 715,

Woodford (11) p. 359. Complex crystals were measured by Eakle (15)

p. 340. 2, Large green crystals of diopside appear in the contact zone

at the New City quarry, south of Riverside, Larsen (17) p. 34.

3, Coarse-grained diopside with garnet occurs at a limestone-gabbro

contact li miles northeast of Winchester, ibid., p. 35.

San Bernardino County: 1, Snow-white, fine-grained diopside occurs

near the mouth of Cascade Canyon (SB^ see. 36, T. 2 N., R. 8 W.,
S. B.), Merriam and Laudermilk (1) p. 716. 2, Granular pale-blue

diopside found iu contact zone above main adit of Ball magnesite
mine 12 miles east of Victorville. Bowen (p.c. '55).

San Francisco County: 1, Lilac-colored diopside in fibrous and
columnar radial groups occurs in seams of serpentine near San Fran-
cisco, Sterrett (6) p. 864.

HEDENBERGITE

CaFeSi-Oe

Fresno County: 1, Hedenbergite is the principal skarn mineral with
scheelite, magnetite, and garnet, in a contact deposit in the Twin
Lakes district, Chesterman (1) p. 277.
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Shasta County: 1, Green, fibrous hedenbergite, associated with ilvaite

occurs at Potters Creek, in an iron-ore deposit, Prescott (1) p. 14, (2)

p. 473.

Soda Pyroxenes

ACMITE—AEGIRITE
Sodium and iron silicate, essentially NaFe(Si0a)2

Monoelinic. Prismatic crystals. Cleavage prismatic distinct. Rritlle.

Vitreous luster. Color brown or dark green. Streak pale yellowish gray.

H. = 6-6i. G. = 3.50-3.55.

Fuses quietly to a globule which is slightly magnetic, and gives a yel-

low sodium flame. Nearly insoluble.

Aemite (aegirite) is a rock-forming mineral prominent in some

syenites.

Fresno County: 1, Aegirite occurs with analcime and barkevikite, in

cavities of a soda svenite, near the head of White Creek (SE^ sec. 4,

T. 19 S., R. 13 E., M. D.), Arnold and Anderson (8) p. 158.

San Benito County: 1, Aegirite occurs in stellate groups with beni-

toite and natrolite in the albite at the benitoite locality near the head-

waters of the San Benito River, Louderback and Blasdale (5) p. 363.

2, A specimen of rock containing prisms of aemite was found near

Hollister (N. R.).

San Diego County: 1, It occurs with quartz, crossite, and garnet in

schist boulders in the San Onofre breccia on the state highway due west

of San Onofre Mountain, Woodford (2) p. 186.

Sonoma County: 1, Black stumpy crystals of aegirite occur with rie-

beckite in cavities of soda rhyolite, near Glen Ellen on the east side of

Sonoma Valley, Chesterman (p.c. '51).

JADEITE

Silicate of sodium and aluminum, NaAI(Si03)2

Monoelinic, prismatic. Granular, compact. Cleavage, pri.smatic. Parting

difficult, fracture splintery. Extremely tough. H. = 6.5-7. G. = 3.3-3.5.

Luster sub-vitreous, pearly on cleavage surfaces. Color apple green to

emerald green, bluish green, leek green, greenish white and nearly white;

sometimes white with spots of bright green. Translucent to sub-trans-

lucent.

Marin County: 1, Jadeite occurs as an important constituent of

weakly metamorphosed graywacke at Massa Hill nephrite locality,

Chesterman (p.c. '55).

Mendocino County: 1, Jadeite occurs in stream boulders, with neph-
rite and with crocidolite, on the north fork, Bel River, near Mina, Yoder
and Chesterman (1) p. 6, Anon. (12) p. 2. 2, Stream boulders of jadeite

are found in Williams Creek, Yoder and Chesterman (1) p. 6.

San Benito County: 1, Boulders of jadeite, and nodules in serpentine

associated with pumpellyite and lawsonite, have been found on Clear
Creek, NWi sec. 12, T. 18 S., R. 11 B., M. D., Anon. (9) (5) p. 2.

Description of the original find, Bolander (2) p. 186, with comments,
Dake (1) p. 188; Yoder and Chesterman (1) p. 1; Coleman, Robt. G.
(l)p. 11.

San Luis Oiispo County: 1, Stream boulders of jadeite have been
found near Paso Robles, Yoder and Chesterman (1) p. 6.

Sonoma County: 1, Doubly terminated crj'stals of jadeite, occur along
Russian River near Cloverdale, Wolfe and Riska (1) p. 1491, Wolfe
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(3). 2, Jadeite occurs in schist at Valley Ford, Yoder and Chesterman

(1) p. 6.

Trinity County: 1, Stream boulders of jadeite with nephrite are re-

ported from the north fork of the Eel River, Anon. (8), p. 16.

PYRRHOTITE—Magnetic Pyrites

Ferrous sulphide, Fei-xS

Hexagonal. Crystals rare. Commonl.v massive, either granular or com-
pact. Brittle. Metallic luster. Color bronze brown. Streak grayish black.

H. = 3i-4J. G. = 4.58-4.64.

Usually magnetic, becoming more strongly so on heating. Dissolves in

hydrochloric acid with evolution of hydrogen sulphide.

Pyrrhotite is often associated with pyrite, chalcopyrite, and arseno-

pyrite, and is sometimes found in large lenticular masses. It is common
in the gold and copper districts although usually in small amounts.

Occasionally it is accompanied by nickel minerals. Many minor occur-

rences exist besides those listed below.

Alpine County: 1, Pyrrhotite occcurs with other sulphides in a quartz

vein near Red Lake Peak, 13 miles west of Woodfords, W. W. Bradley

(15) p. 488.

Amador County: 1, Pyrrhotite was found in albite veinlets at the

Treasure mine near Amador City, A. Knopf (11) p. 39. 2, It occurs at

the Defender mine 5 miles southeast of Volcano, Tucker (1) p. 27.

3, Found at the Argonaut mine, L. L. Root (2) p. 67.

Calaveras County: 1, It occurs in the Westpoint and other districts,

Turner (3) p. 470, Franke and Logan (4) p. 239. 2, Pyrrhotite is dis-

seminated in diorite at the Easy Bird mine, northeast of Mokelumne
Hill, A. Knopf (11) p. 39. 3, It is found in the Lockwood mine 11 miles

northeast of Woodcocks Mill, Turner and Ransome (18) p. 6. 4, It

occurs with tetrahedrite at Carson Hill, Moss (1) p. 1011.

Del Norte Comity: 1, Pyrrhotite is found in copper ores on Diamond
Creek, Shellj^ Creek, Copper Creek, Low Divide district and other

localities, Aubury (1) p. 112, (4) pp. 136, 139, Maxson (1) p. 148.

Fresno County: 1, A very large mass of sulphide ore, mainly pyrrho-
tite, occurred on the 200-foot level of the Fresno copper mine (sec. 10,

T. 12 S., R. 21 E., M. D.), Aubury (4) p. 281.

Humboldt County: Large masses of pvrrhotite occur at Elk Ridge,

S. M. B. (12195).

Inyo County: 1, Many small occurrences of pyi-rhotite are found in

the Pauamint Range, R.J. Sampson (7) pp. 349, 367, 371, 373, Murphy
(2) pp. 313, 317. 2, West of Bishop, in Tungsten Hills and vicinity,

it is associated with scheelite, Hess and Larsen (17) p. 269, Tucker
and Sampson (32) p. 60. 3, Pyrrhotite is found at the Bishop Creek
and Wilshire Bishop Creek mines. Tucker (11) p. 474, Schroter (2)

p. 53, Lenhart (1) p. 4.

Kern County: 1, It occurs in contact deposits with scheelite in the

Green Mountains (sec. 19, T. 25 S., R. 32 E., M. D.), Storms (15) p.

768, Hess and Larsen (17) p. 262. 2, In the Big Blue group (T. 25 S.,

R. 33 E., M. D.), Prout (1) p. 413. 3, It was one of the constituents of

the San Emigdio meteorite, Whitfield (3) p. 114.

Los Angeles County: 1, Pyrrhotite occurs with other sulphides, sider-

ite and annabergite in Paeoima Canyon, 12 miles northeast of San Fer-
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nando, Tucker (4) p. 318, (8) p. 42, K. J. Sampson (10) p. 176,

D'Arey (3) p. 269.

Madera County: 1, It was found in the old Buchanan mine, Turner

(12) p. 696. 2, Lar^e masses of pyrrhotite reported to carry several

percent of cobalt and nickel occur about 12 miles northeast of Madera,
R. P. McLaughlin and Bradley (3) p. 559. 3, Pyrrhotite occurred at the

Ne Plus Ultra mine near Danlton, Forstner (4) p. 747.

Marin County: 1, Tabular crystals have been found on Mount Tamal-
pais (N. R.).

Mariposa County: 1, Thick bodies of pyrrhotite occur in the Green
Mountain mine, Forstner (4) p. 747. 2, It occurs abundantly in the ore

at the Croesus prospect on the Merced River, 2 miles north of Bagby,
A. Knopf (11) p. 39. 3, 1 mile north of Trumbull Peak, near Incline,

W. W. Bradley (13) p. 84. 4, It is present in the lona Copper Company
tunnel on Merced River, Hanks (12) p. 316.

Mono County: 1, It is abundant in quartz at the Tioga mine. Turner

(4) p. 469. 2, It is found at Laurel Creek and upper Mammoth Valley,

Mayo (4) pp. 84, 85.

Nevada Cottnty: 1, Pyrrhotite was found in the mines of Grass Valley
and Nevada City, Lindgren (12) p. 118, Knaebel (1) p. 393. 2, It was
also found in the Meadow Lake district, Conkling (1) p. 184, Lindgren

(5) p. 205. 3, It occurred massive at the Yuba mine, Washington dis-

trict, Irelan (4) p. 47. 4, It was reported in considerable quantity and
said to carry platinum in the Tjiberty Hill district. Hill (3) p. 8.

Orange County: 1, Found with sphalerite on the north bank of San
Juan creek in the southwest part of the Elsinore quadrangle, about 1^
miles east of the western quadrangle boundary, Larsen, E. S. Jr., Ever-
hart, D. L., Merriam, Richard (18), p. 48.

Plumas County: 1, Pyrrhotite occurs in masses between sandstone

and serpentine about li miles south of Tajdorsville, Diller (9) p. 47,

(11) p. 115.

Riverside County: 1, Minor amounts of pyrrhotite occur at Long
Canyon (sec. 7, T. 6 S., R. 5 W., S. B.), R. J. Sampson (9) p. 514. 2, In
the old city quarry, Riverside, A. F. Rogers (19) p. 582. 3, At Crest-

more Kelley (2) p. 141. 4, Occurs with siderite in the Old Dominion
mine in the Santa Ana Mountains. Larsen, E. S., Jr., Everhart, D. L.,

Merriam, Richard (18), p. 48.

San Diego County: 1, A large body of nickel-bearing pyrrhotite asso-

ciated with chalcopyrite, pyrite, and violarite occurs on contact of

gabbro and fine-grained mica schist, at the Friday copper mine (sec. 15,

T. 13 S., R. 4 E., S. B.), Julian district, Calkins '(2) p. 78, Hudson (1)

p. 219, Creasey (1) p. 27. 2, Pyrrhotite has been found near Deseanso,

Tucker (8) p. 371. 3, At the Echo mine near Lakeside, "W. W. Bradley

(28) p. 495.

Santa Clara County: 1, Pyrrhotite occurs in the ore of the Hooker
Creek mine, see. 10, T. 9 S., R. 1 ^Y., M. D., 7 miles south of Los Gatos,

F. F. Davis (p.c. '53).

Shasta County: 1, It was found with the pyrite at some of the copper
mines, and noticed at the Black Diamond copper mine and Sutro mines.

Tucker (9) pp. 428, 433, L. L. Root (4) pp. 146, 149. 2, Carrying
nickel on the Jennings property near Hirz Mountain (N. R.).
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Sierra County: 1, It occurred with ehalcopyrite at the Lost Cabin
prospect (N. R,).

Siskiyou County: 1, It is prominent with chalcopjTite at Callahan,
Anbury (1) p. 105. 2, It is said to be nickeliferous at the Hummer mine,

ibid. 3, Pyrrhotite with ehalcopyrite occurs at the Bonanza mine, near
Honolulu (N. R.). 4, At the Carlson mine, Dutch Creek (N. R.). 5,

With galena in quartz at the Siskiyou mine, at the head of Wliite Gulch
(N.R.).

Trinity County: 1, A large mass of pyrrhotite associated with ehal-

copyrite occurs at Island Mountain on the South Pork of Eel River,

Landon (1) p. 279.

Tulare County: 1, Pyrrhotite occurs in some of the contact deposits

near Mineral King, Tucker (3) pp. 910, 917.

Tuolumne County: 1, Pyrrhotite occurs in gneiss on the North Fork
of Beaver River, Turner (22) p. 344. 2, It occurs with sphalerite and
galena at the Soulsby mine, Irelan (5) p. 744, Storms (17) p. 873.

3, With galena and sphalerite in quartz at the Llontgomery, Cherokee,

Carlotta, Densmore, Draper, and Louisiana mines. Tucker (1) p. 138.

4, It is found on the north bank of the Tuolumne River just east of

Jawbone Creek, Mining and Scientific Press (36), p. 974.

Ventura County: 1, Pyrrhotite occurs with nickel minerals and ehal-

copyrite at the Ventura mine (T. 1 N., R. 18 W., S. B.), Tucker and
Sampson (20) p. 258.

QUARTZ
Silicon dioxide, SiOa

Hexagonal-rhombohedral. Hexagonal prisms with pyramids very com-
mon and sometimes large. Compact and granular massive. Prominent con-
choidal fracture. Brittle. Vitreous luster. Colorless, white, yellow, red,

brown, green, blue, black. Streak white. H. = 7. G. = 2.65.

Infusible, and insoluble in nitric or hydrochloric acids. Soluble in hy-
drofluoric acid. Fused well with a flux of sodium carbonate, the fusio'n

dissolved in water and hydrochloric acid, when evaporated to dryness,
will leave the silica as an insoluble residue. The hydrochloric-acid solu-

tion, after all silicon is removed, will give no precipitates of aluminum,
calcium, or magnesium when treated successively with ammonia, ammo-
nium oxalate, and sodium phosphate, proving the mineral to be silica and
not a silicate.

Common quartz is an essential constituent of granites, granodiorites,

quartz porphyries, rhyolites, gneisses, schists, quartzites, and sandstones,

and is an accessory mineral in many other kinds of rock, either volcanic,

metamorphic, or sedimentary. Veins, ledges, seams, and pockety masses of

white quartz are common in volcanic and metamorphic rocks. Rock crys-

tal is a clear colorless variety which is found as hexagonal crystals.

Amethyst is a violet-colored variety sometimes used as a gem. It occurs

in groups of crystals ; rarely massive. Very little good amethyst has been
found in the state. Rose quartz is a massive pink variety. Smoky quartz

or cairngorm stone is a bair-brown transparent variety occurring as crys-

tals. The color is readily discharged or converted to citrine yellow by heat.

This is a common variety of quartz and some excellent large crystals have
been found in the state. Thetis hairstone is rock crystal containing long

hair-like fibers of asbestos or actinolite. Phantom crystals show the out-

lines of one crystal within another ; they are caused by inclusions of green
chloritic matter or brownish earthy material arranged about the bound-

aries of the crystal during growth.
Inclusions of other minerals in quartz are common and have several

varietal names.
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Alameda County: 1, Yellow crystals of quartz occur with glassy

albite at the Newman mine on Cedar Mountain, 12 miles southeast of

Livermore, Symons (3) p. 41.

Alpine County: 1, Rose quartz has been found in Hope Valley,

5. M. B. (3706)."

Amador County: 1, Fine large specimens of roek crystal, many of

them rounded stream boulders, have come from Volcano and Oleta,

Durrell (p. c, '45). 2, This section has also produced good specimens of

amethyst, Symons (3) p. 41, smoky, ibid., and rose quartz. 3, Quartz
carrying carbonaceous inclusions comes from the New York mine (sec.

6, T. 5 N., R. 11 E., M. D.), Preston (4) p. 140. 4, Thetis hairstone has

been found at Oleta (N.R,). 5, Durrell (p.c.) has reported the occur-

rence of quartz crystals near Fiddletown, Carlson & Clark (2) p. 214.

Butte County: 1, Smoky quartz occurs on the North Fork of the

Feather River (N. R.). 2, Fine rose quartz occurs near Forbestown,
Sterrett (10) p. 324.

Calaveras County: 1, Good rock crystal in fine large aggregates has

been found in nianj^ of the gold mines. Mokelumne Hill, Green Moun-
tain gravel mine near Murphy, Angels Camp, and Westpoint have pro-

duced large crystals. Storms (9) p. 124, F. L. Ransome (9) p. 11, G. E.

Bailey (2) p. 468, Kunz (24) p. 65. Kunz (13) p. 587 reports the quartz

as enormous clusters of crystals in gravels, and cites a 5-ineh flawless

sphere cut from the quartz, and one flawed sphere 1\ inches. 2, Quartz
colored green by pyroxene inclusions has been found on Garnet Hill,

Moore Creek, Turner (12) p. 706.

El Dorado County: 1, The best rock crystal, phantom crystals, and
smoky quartz in the state have come from near Placerville, Hanks (12)

p. 65, Kunz (5) p. 329, (6) p. 395, (8) p. 547. 2, A blue variety of

quartz occurring in pegmatite in this coiinty has been named "el dora-

doite" by "Watkins (1) p. 26. 3, In good clear crystals from the Jose-

phine mine, near Volcanoville, Hanks (1) p. 361.

Inyo County: 1, Good rock crystal and smoky quartz have been
found in the Cerro Gordo district, S. M. B. (11137'). 2, Crystal Hill, in

Deep Springs Vallej', has supplied many good specimens of quartz

crystals, "Webb (p. c, '45).

Kern County: 1, Rose quartz has been reported north of Kernville,

Sterrett (4) p. 837. 2, Large smokv quartz crystals occur in pegmatite

on Black Mountain (Si .sec. 22, T. 25 S., R. 32 E., M. D.), Durrell (p. c,

'45). 3, Quartz crystals up to 10 pounds, some colored greenish by epi-

dote inclusions are found at the Aldridge (Zelner) mine (NWJ sec. 27,

T. 25 S., R. 32 E., M. D.), Durrell (p. c, '45).

Lake County: 1, Quartz inclusions in basalt near Clearlake High-
lands have been called "Clear Lake diamonds," Hanks (15) p. 125,

C. A. Anderson (9) p. 635. These are the material called "hyalite" in

earlier editions of this Bulletin. 2, Amethvstine quartz has been mined
for gems near Howard Springs (sees. 10, 20, 21 T. 12 N., R. 7 W.,
M. D.), Averill (2) p. 342, SjTnons (3) p. 41. The amythestine quartz

is purple cordierite, Brice (1) p. 62.

Los Angeles County: 1, Thetis hairstone has been found near Los
Angeles (N. R.). 2, Pseudomorphs of quartz after fluorite have been
found in sandstone and breccia near Encino and near the head of
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Higgins Canyon, on the northern slope of the Santa Monica Mountains,
Murdoch (2) p. 18. 3, Good bipyramids of quartz in basalt are abundant
over the tunnel east of the Griffith Observatory, Webb (p. c, '45).

4, Quartz showing a strong blue color occurs in graphic granite in

Pacoima Canvon (NE^ sec. 6, T. 3 N., R. 1.3 W., S. B.), Neuerburg (p.c.

'49).

Mariposa County: 1, Fine rock crystal occurs at Mount Bullion,

(N. R.). 2, A. P. Rogers (41) p. 327 has described the occurrence of a
large mass of quartz showing prominent parting, at White Rock on the

Helm Ranch, about 25 miles east of Merced. See also R. J. Sampson and
Tucker (4) p. 439.

M07W County: 1, Rock crystal, amethyst, and tabular drusy quartz

(pseudomorphs after feldspar) have come from the Bodie district, Kunz
(24) p. 67, R. G. Browu (1) p. 344, Turner (30) p. 795. 2, Quartz
crystals up to 3 inches in diameter, with bubbles and cavities, occur
abundantlj' half a mile southwest of the west end of Parker Lake,
Durrell (p. c, '44).

Napa County: 1, Fine groups of crj-stals came from the Silverado
mine, L. L. Palmer (1) p. 29. 2, Quartz pseudomorphs after barite,

colored red with cinnabar were found at the Redington mine, Durand
(Dp. 211.

Placer County: 1, Quartz crystals, many with inclusions of green
chlorite, and phantoms, occur at Shady Run, Durrell (p. c, '44).

Plumas County: 1, Deep-colored rose quartz has come from Meadow
Valley, (N. R.). 2, Veins of blue quartz in serpentine are found south-

east of Meadow Valley, Turner (11) p. 388.

Riverside County: 1, Rock crystal, smoky quartz, and pink quartz are

associated with the gem tourmaline at Coahuila, Kunz (14) pp. 66, 70.

2, Quartz, much of it showing asterism, is obtained from a pegmatite at

the Southern Pacific silica quarry near Nuevo, Wahlstrom (1) p. 694.

3, Smoky quartz occurs in a pegmatite near Tripp Flats (sec. 2, T. 7 S.,

R. 2 E., S. B.), Durrell (p. c, '44).

Sacramento County: 1, Rock crystal of fine quality is found at Fol-

som,S.M.B. (18996).
San Benito County: 1, Amethyst crystals of fair color were found in

vugs in the San Carlos mine of the New Idria Quicksilver Company,
Symons (3) p. 41.

San Berjiardino County: 1, Quartz with rutile needles has been found
in the San Bernardino Range, Kunz (16) p. 763, (24) p. 70. 2, It is

found as pseudomorphs after calcite at Hart, A. F. Rogers (3) p. 19.

3, It occurs with specular hematite, and with chlorite phantoms in the

San Bernardino Mountains about 30 miles northeast of San Bernardino,

Kunz (16) p. 763. 4, It has been found pseudomorphous after glauberite

at Searles Lake, Frondel (1) p. 420. 5, Milky white quartz showing a

strong lamellar cleavage ( ?) occurred in an outcrop about 5 miles south

of Twentynine Palms, on the road to White Tanks, Murdoch aud Webb
(6) p. 354. 6, Quartz pseudomorphs after natrolite, from 3 miles north

of Calico, are represented by S. M. B. (21313).
San Diego County: 1, Rock crystal, smoky quartz, and pink quartz

are associated with the green and pink tourmaline of the county. Large
groups of crystals of a deep-rose color occur in the pegmatite veins

which carry the tourmaline at Pala, G. A. Waring (2) p. 362. 2, Mesa
Grande, and 3, Rincon, Kuuz (24) p. 661. Rock crystal with long and
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almost black needles of tourmaline occurs at Pala; crystals from Pala
and Rincon show complex forms, G. A. Waring (2) p. 362. Smoky and
ordinary qnartz from Rincon have been spectroscopically examined by
Kennard (3) p. 393. 4, An opalescent rose qnartz occurs at Escondido,
Kunz (24) p. 08. 5, Some large crystals or rolled cobbles of quartz have
been found on the Santa Margarita Ranch, Kunz (2) p. 749. 6, A large

mass of rose quartz is found near the Mexican border, 29 miles from Tia

Juana on the public road from San Diego to Ensenada, Kunz (24)

p. 68.

Sa)i Francisco County: 1, Quartz pseudomorphs after apophyllite

have been found with datolite and peetolite at Fort Point, San Fran-
cisco, Schaller (3) p. 194, (8) p. 121, E. H. Bailey (3) p. 566.

Santa Clara County: 1, A. F. Rogers (30) p. 81, (33) p. 316, has
described paramorphs of quartz after tridymite in rhyolite at Loue Hill,

near Los Gatos.

Shasta County: 1, Diller in 1883 collected bipyramids of quartz
showing the rare basal plane in granite porph.yry at Salt Creek, 26 miles

north of Redding, Foshag (p. e., '36).

Sierra County: 1, A few large clear yellow quartz crystals have been
found iu a pegmatite at Crystal Peak, on the west side of Dog Valley,

5 miles west of Verdi, Nevada, Symons (3) p. 41.

Sonoma County: 1, Radial spherulitic quartz is found in Alexander
Valley, S.vmons (p. c, '46). 2, Small clear pseudo-cubic crystals occur
3 miles north bj' east from Cloverdale, Vonsen (p. e., '45).

Tulare County: 1, Rock crystal occurs at Three Rivers and in Drum
Valley, Kunz (24) p. 66. 2, Rose quartz is found at Bull Run Meadows,
5. M. B. (7345). 3, At Yokohl, Kunz (24) p. 08. 4, Quartz with inclu-

sious of hornblende is found at Deer Creek (N. R.). 5, Beautiful rose

quartz occurs at the Summer Rose quartz claim, 8 miles southeast of
California Hot Springs near the Kern County line, Tucker (3) p. 910.

6, Rose quartz occurs on the west side of Bull Run Ridge, near Badger,
Melhase (p. c, diary). 7, In pegmatite on ridge west of Dry Creek,
about 5 miles north of Lemon Cove, Stoddard (1) p. 178. 8, Rose quartz
occurs in a pegmatite with massive black allanite on the Gasenberger
Ranch near Exeter, (N. R.). 9, Rose quartz occurs on the west side of
Tobias Mountain, Symons (3) p. 41.

CHALCEDONY

Silicon dioxide, SiOi

Crjptocr.vstalliue. Waxy luster. Translucent to opaque. White, gra.v,

blue, brown, black. H. = 7. G. = 2.G.

Reactions the same as for quartz.
ilany names are given to the varieties of cryiitocrystalline quartz that

may be cla.sse<l under chalcedouy, most of them based ou color and struc-
ture. The.v include chalccdonii, agate, carnelian, sard, prase, heliotrope or
bloodstone, chnjsoprase, onyx, sardonyx, jasper, and flint, all of which
are found in the state. Ordinary petrified wood is largely agate or
chalcedony.

Myrickite is a local name applied to chalcedony having blood-red spots
and patches of cinnabar.

Kinradite is a local name given to a spherulitic jasper.

Chalcedony occurs in dense masses and layers, often banded. Many
large masses of chalcedony and jasper have been deposited by springs.
Chalcedony is a common secondary filling of cavities and fissures in
volcanic rock, and may form large geodes in this way.
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It would be impossible to list all occurrences of chalcedony in the

state. The following is a selection of the more interesting or unusual.
Amador County: 1, Chrysoprase is reported in serpentine at the

Mooney claims 6 miles southeast of lone, L. L. Root (5) p. 149 (see. 34,

T. 6 N., R. 10 E., M. D.), Carlson and Clark (2) p. 11. 2, Bluish
chalcedony occurs at Volcano, S. M. B. (813).

B^itte County: 1, Chrysoprase is reported near Magalia, Engineering
and Mining Journal (13) p. 653.

Calaveras County: 1, Moss agate was found at Stockton Hill, Mining
and Scientific Press (7) p. 146.

Fresno County: 1, Large masses of white, delicately veined chalce-

dony are found at Panoche, W. P. Blake (9) p. 9.

Inyo County: 1, Pebbles of red jasper and bloodstone are found at

the south end of Death Valley, on the road between Shoshone and Ash-
ford Mill, on the west slope of Jubilee Pass, Wolff (p. c, '35), Symons
(3) p. 41.

Kern County: 1, Sapphirine chalcedony was reported near Kane
(Koehn, or Desert) Springs, probably in the hills to the north, Kunz
(24) p. 73. 2, Petrified wood is commou in Last Chance Canyon, Mur-
doch (p. c, '45). 3, Semi-opal and variegated chalcedony are found
near Rademacher, about 14 miles east of Freeman Post Office, Kunz
(14) p. 454. 4, Excellent jasper and petrified wood occur on Gem Hill

(sec. 18, T. 10 N., R. 12 W., S. B.), Lewis (4) p. 116.

Los Angeles County: 1, The so-called moonstones found at Redondo
Beach are chalcedony, Kunz (17) p. 755.

Marin County: 1, A spherulitie jasper, "kinradite" has been found
1 mile south of Sausalito, Sterrett (6) p. 870.

Modoc County: 1, Abundant and A'aried agates occur on the shore of

the south end of Goose Lake, according to J. A. Edman, Sterrett (4)

p. 807.

Monterey County: 1, Brecciated jasper occurs in Stone Cauyou, Nel-

son Creek, Symons (p. c, '46).

Napa County: 1, Petrified wood is abundant near Calistoga, Goodyear

(4) p. 356.

Placer County: 1, Fine geodal masses of chalcedony have been found
at the Spanish mine, Ophir district, (N. R.).

Plumas County: 1, Chrysoprase occurs in the gravels at Meadow Val-

ley, Kunz (17) p. 755.

San Benito County: 1, Bluish-gray chalcedony occurred as pseudo-

morphs after barite crystals in the Phipps quicksilver mine east of

Emmett, (N. R.).

San Bernardino County: 1, Large masses of moss agate have been

collected in the San Bernardino Mountains, Kuuz (16) p. 763. 2, Geodes

of fine blue chalcedony occur 2 miles northeast of Leadpipe Springs

(approx. T. 29 S., R. 45 E., M. D.), Sterrett (9) p. 650, Melhase (3)

No. 7, p. 8. 3, Agate with bright-red inclusions of cinnabar (mj^riekite)

is found about 15 miles northeast of Ijeadpipe Springs, Sterrett (9)

p. 651. 4, Myrickite also occurs 15 miles east of Indian Springs, (see.

4, T. 30 S., R. 46 E., M. D.), Sterrett (9) p. 651. 5, Chalcedony pseudo-

morphs after calcite come from the Barium Queen mine, near Lead
Mountain, Durrell (p. c, '45). 6, Very perfect pseudomorphs after

barite come from the Mud Hills (sec. 20, T. 11 N., R. 1 W., S. B.),
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Durrell (p. c, '4o). 7, Some bloodstone is reported from Bro\vn Moun-
tain, just south of Wingate Pass, Sterrett (8) p. 1050. 8, Red and green

jasper, in part bloodstone, is reported from Canyon Springs, Sterrett

(6) p. 872.

San Diego County: 1, Eed. yellow, and gray chalcedony from south-

east of Dulzura is said to polish beautifully, Kunz (26) p. 1346. 2, The
amethystine chalcedony found "east of San Diego" has been called

violite (N. R.).

San Francisco County: 1, Kinradite is found near Land's End Sta-

tion, 1 mile northeast of the Cliff House, San Francisco, Kun^ (24)

p. 75, Sterrett (6) p. 870.

San Luis Obispo County: 1, Mj'riokite, chalcedony colored by parti-

cles of cinnabar, has come from the Riueonada mine, S. M. B. (18838).

San Mateo Comity: 1, Hollow chalcedony goedes with liquid and a

moving bubble have been found in the beach gravels at Pescadero, Kunz
(24) p. 71.

Santa Clara County: 1, Decorative orbicular jasper comes from Para-

dise Valley near Jlorgan Hill, Melhase (3) No. 7, p. 7, The Mineral-

ogist (1) p. 34. 2, j\lyrickite is reported from Coyote, S. M. B. (18832).

Siskiyou County: 1, Bloodstone is found at Bogus Mountain, 18 miles

northeast of Yreka, Sjrmons (3) p. 41.

Sonoma County: 1, At the Petrified Forest west of Calistoga, the

petrified wood is largely chalecdony (N. R.).

Tulare County: Chrysoprase has been mined at several localities in

the countv: 1 mile east of Lindsay; Venice Hill; near Visalia (T. 18 S.,

R. 26 E.,'M. D.) ; Stokes Mountain (sees. 9, 10, T. 16 S., R. 26 E., M.
D.) ; Deer Creek (sec. 20, T. 22 S., R. 28 E., M. D.), Kunz (13) p. 589,

(24) pp. 12, 74; Tucker (3) p. 911.

QUICKSILVER
See mercury

RASORITE
See kernite

REALGAR
Arsenic monosulphide, AsS

Monoclinic. Crystals short prismatic, striated vertically ; also granular
massive and incru.stations. Sectile. Resinous luster. Color briglit red to

orange yellow. Streak orange yellow. H. = li-2. G. = 3.56.

Heated on charcoal, it gives volatile white fumes of arsenic oxide
having a garlic odor. Soluble in caustic alkalies.

Alpine County: 1, Deep-red realgar coating pyrite, with minute white
octahedrons of arsenolite, occurred in the Monitor mine, Hanks (12)

p. 344.

Imperial County: 1, Kelley (1) p. 137 has reported the occurrence of

realgar with sulphur and claudetite at a sulphur prospect 6 miles north
of the 4S Ranch and 1| miles west of the Colorado River.

Inyo County: 1, Realgar has been found in the Cerro Gordo district,

Loew (2) p. 186.

Kern County: 1, A small amount of realgar occurs with borax and
kernite in the borate mines of the Kramer district, SchaUer (45) p. 165.
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Los Angeles Coimty: 1, \&cy thin films and crystals of realgar appear
on fracture surfaces in massive colemanite from the Sterling borax
mine, Tick Canyon, H. Stager (p.c. '47).

San Bcrnardivo County: 1, Small ciystals of realgar have been found
with hanksite, pirssonite, and halite in the salt beds of Searles Lake.

2, Weeks (2) p. 763, has reported that realgar occurs in the mines of the

Calico district. 3, It has been reported 40 miles from the Needles, E. S.

Dana (5) p. 1097, S. M. B. (10338).

Siskiyou County: 1, Realgar has come from Scott Bar, Klamath
River, W. "W. Bradley (29) p. 311.

Sonoma County: 1, Realgar occurs in small prismatic crystals with
metacinnabar and curtisite in the cracks and interstices of sandstone at

Skaggs Springs (T. 10 N., R. 11 W., M. D.), F. E. "Wright and Allen

(3) p. 169, A. L. Ransome and Kellog (1) p. 469, Everhart (4) p. 390.

Trinity County: 1, Realgar has been reported from Deadwood (T. 33

N., R. 8 W., M. b.), Bixby (2) p. 169. 2, Specimen, S. M. B. (11391)
came from the northwestern part of the county.

RED COPPER ORE
See cuprite

* REDINGTONITE, 1890

Hydrous chromium, nickel, aluminum, iron, and magnesium sulphate
(Fe,Mg,Ni){Cr,AI)3(S04)4-22H20(?)

Finely fibrous to granular massive. Silky luster, color pale purple.

G. = 1.76.

Reactions are similar to those for knoxvillite.

This mineral may be a chromiam member of the halotrichite group.

Napa County: 1, Redingtonite is a pale-purple sulphate which %yas

mixed with the knoxvillite from the Redington mine at Knoxville. First

discovered by Becker (4) p. 279, it was described as a new mineral by
Melville and Lindgren (Dp. 23. It was also noted by "W. W. Bradley

(5) p. 83.

Analt/sis

mo
SO3 AI.O3 CrsOa FeiOa FeO NiO MnO MgO at 100° ab. 100° Insol.

35.35 5.14 7.51 0.19 4.58 1.00 tr. 1.S5 27.09 14.34 3.46 = 100.51%

RED LEAD
See minium

RED OCHER
See hematite

REDRUTHITE
See chalcocite

RESIN OPAL
See opal

RHODOCHROME
See penninite
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RHODOCHROSITE
Manganese carbonate, MnCoa

HexaKonal-rhomliohcdra!. Small crystals and massive. Cleavage per-

fect rhombohedral. Brittle. Vitreous luster. Color rose red or gray. Streak

white. H. = SHi- G. = 3.45-3.C0.

Its effervescence with acid, and wine-colored or amethystine bead with

borax serve to distinguish it.

Rhodoehrosite is oue of the important primary minerals in deposits

of maugauese ores, aud is typical of those of the Franciscan type, which
occur iu the Coast Ranges.
Alameda County: 1, Rhodoehrosite, both gray and pink occurs com-

monly in the manganese mines of the Tesla district, southeast of Liver-

more, W. W. Bradley et al. (4) p. 24. 2, It occurs with oxides on the

Arroyo Mocho road (NWi sec. 9, T. 4 S., R. 3 E., M. D.), ibid. p. 2G.

Alpine County: 1, Pink crystals of rhodoehrosite were found iu the

Colorado mine No. 2, Monitor district, Hanks (12) p. 159, Irelan (1)

p. 105, Eakle (16) p. 25, Giauella (1) p. 342. 2, It is also found in other

mines in the district. Mining and Scientific Press, (9) p. 151, Logan (4)

p. 401, Partridge (1) p. 264.

Amador County: 1, It occurs in several mines (sec. 10, T. 7 N., R 11

E., M. D.), P. D. Trask et al. (4) pp. 102, 103.

Calaveras County: 1, It occurs with bemeutite at the Big Little Bear
and Kellog (sec. 24 T. 3 N., R. 11 E., M. D.), P. D. Trask et al. (4)

p. 60.

Humholdt County: 1, Rhodoehrosite occurs with bementite at Charles

Mountain (sec. 2, T. 1 S., R. 4 E., H.), P. D. Trask et aL (4) p. 77

Madera County: 1, It occurs in a replacement deposit with rhodonite

and specular hematite at Aguew Meadows (T. 3 S., R. 26 E., M. D.),

P. D. Trask et al. (4) p. 79.

Mariposa County: 1, Rhodoehrosite occurs with rhodonite aud spes-

sartite at the Surprise claim (sec. 23, T. 3 S., R. 17 E., M. D.), P. D.
Trask et al. (4) p. 132. 2, Gray and red rhodoehrosite are associated

with psilomelane in Indian Gulch, (N. R.).

Mendocino County: 1, Rhodoehrosite occurs in the Mount Sauhedrin
group at Impassible Rock (sec. 30, T. 20 N., R. 11 W., M. D.), W. W.
Bradley et al. (4), P. D. Trask et al. (4) p. 136. 2, Cinco de Mavo
(sec. 27, T. 24 N., R. 11 \V., M. D.), ibid. (1) p. 134. 3, Thomas (sec. 22,

T. 17 N., R. 12 W., M. D.), ibid., p. 141. 4, Brereton (sec. 31, T. 23 N.,

R. 11 W., M. D.), Taliaferro and Hudson (3) p. 238.

Placer County: 1, Small druses of rhodoehrosite have been found iu

some of the mines of the county, (N. R.).

San Bernardino County: 1, It occurs at the New York mine near

Manvel, (N. R.). 2, It has been reported as a vein mineral in ([uartz at

the Sagamore mine. New York Mountains, Cloudman et al. (1) p. 790.

San Joaquin County: 1, It occurs iu the Ladd mine at Corral Hollow,

W. W. Bradley et al. (4) p. 65, P. D. Trask et al. (4) p. 86.

Santa Clara County: 1, Rhodoehrosite occurred as pink crystals

showing unusual faces in the manganese boulder near Alum Rock
Park, 5 miles east of San Jose, A. F. Rogers (21) p. 446. 2, It is found
in the Jones group, (see. 27, T. 6 S., R. 5 E., M. D.), P. D. Trask et al.

(4) p. 87. 3, From manganese property on the Miller Ranch, on the

Sierra Road on the extreme southeast point of Los Buellis Hills, Crit-

tenden (1) p. 64.
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Siskiyou County: 1, It occurs in quartzite at the Oro Fino No. 2 (sec.

17, T. 43 N., R. 9W., M. D.), P. D. Trask et al. (4) p. 60.

Sonoma County: 1, Massive gray rhodoclirosite occurs with bementite
at the Aho property (see. 15, T. 8 N., R. 12 W., M. D.), 6 miles west of

Cazadero, P. D. Trask et al. (4) p. 89.

Stanislaus County: 1, It was found with calcite and pyrolusite in the

Buckeye manganese mine. Hospital Creek, Laizure (3) p. 213, Talia-

ferro and Hudson (3) p. 239.

Tuolumne County: 1, Rhodochrosite occurs with bementite at the

Hughes mine (sec. 17, T. 2 S., R. 15 E., M.D.) P. D. Trask et al. (4)

p. 91.

Trinity County: There are at least a dozen localities at which man-
ganese ores, carrying more or less rhodochrosite with bementite and
oxides, are found in the southern half of the county. The detail of these

localities is given by P. D. Trask et al. (4) pp. 194-206 ; the names of the

properties are : Armstrong ; Bertha ; Blue Jay ; Dahrmau ; Emma ; Hale
Creek ; Lucky Bill ; Manganese Queen ; Rainy Day ; Shell View ; Spider.

W. W. Bradley et al. (4) pp. 89-91 describe some of these also.

RHODONITE
Manganese silicate, MnSiOa

Triclinic. Crystals tabular, often large. Generally massive or in grains.

Cleavage perfect prismatic. Vitreous luster. Color rose pinlj. Streak white.

H. - 5i-6i. G. = 3.4-3.68.

Fusiljle. Gives a violet or wine-colored bead with bora.x. Slightly acted

upon by acids.

Rhodonite is one of the important primary minerals of manganese
ores, and is typical of strongly metamorphosed areas, such as those in

the deposits on the west side of the Sierra Nevada.
Alameda County: 1, It occurs in the Corral Hollow manganese depos-

its, Wilke (p. c, '36).

Amador Cotmty: 1, Rhodonite is present in several of the manganese
deposits of the county : Alexander ; Custer ; Du Frene ; Everett ; Jones

;

Perini ; Peyton ; Stirnaman. The exact locations are given by P. D.
Trask etal. (4) pp. 102, 103.

Butte County: 1, It occurs in several deposits in T. 20 N., R. 7 E.,

M. D., P. D. Trask et al. (4) pp. 104, 105.

Calaveras County: 1, Rhodonite is found in the following deposits:

Airola ; Callahan ; Daniels ; Gorham ; Harrington ; Hauselt ; Pescia ; P.

D. Trask et al. (4) pp. 106, 107.

El Dorado County: 1, Rhodonite occurs in the Martinez gold claim

(sec. 13, T. 9 N., R. 10 E., M. D.), P. D. Trask et al. (4) p. 111.

Fresno County: 1, It occurs in the Crisle, Harper, McMurtry, Price,

Trewick, and Woods claims, P. D. Trask et al. (4) p. 112.

Humboldt County: 1, Rhodonite is found in the Sam Brown claim

(sec. 15, T. 8 N., R. 4 E., H.), P. D. Trask et al. (4) p. 116. 2, At the

Woods (Charles Mountain) manganese claim (see. 2, T. 2 S., R. 4 B.,

H.),S. M. B. (18766).

Kern County: 1, Rhodonite in large crystals was found at the 0. K.

mine (sec. 27?, T. 26 S., R. 34 E., M. D.), P. D. Tra.sk et al. (4) p. 123

2, Other occurrences in the county include the Big Indian, Culbert Man-
ganese Queen, and Midlothian, ibid. pp. 123, 124.
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Los Angeles County: 1, Massive deep-piiik rhodonite occurs on Portal

Ridgre, near Lancaster. Several deposits are found here (T. 5, 6 N., R.

12, 13, 14 W., S. B.), P. D. Trask et al. (4) p. 128.

Madera County: 1, It occurs with rhodochrosite, pyrolusite, manga-
nite, and psilomelane near Coarse Gold, P. D. Trask et al. (4) p. 130.

2, It occurs with garnet and epidote in crystalline limestone on the

south side of Shadow Creek Canyon in the Ritter Range, Brwin (1) p.

67, Goudey (1) p. 26. 3, On the Garnet Lake side of Shadow-Garnet
divide, ibid. p. 26. 4, At the Agnew Meadows deposit, P. D. Trask et al.

(4) p. 63.

Monterey County: 1, Beach boulders of gem-quality rhodonite have
been found at Lime Kiln Creek, Crippen (p.e. '51).

Mariposa Covnfy: 1, Rhodonite is found at the Donnelly, Robie, and
Surprise properties, P. D. Trask et al. (4) p. 132.

Nevada County: 1, P. D. Trask et al. (4) pp. 147, 148, locate 15

occurrences of rhodonite in the county. Averill (13) p. 141, notes one

of these (Manga-Chrome or Stearns & Owens).
Placer Covnfy: 1, Several rhodonite deposits are in the vicinity of

Forest Hill, P. D. Trask et al. (4) p. 149.

Plumas County: 1, Good red rhodonite has come from Genesee Valley

(T. 25, 26 N., r'. 11 E., M. D.), P. D. Trask et al. (4) p. 153. 2, Rare
but good material occurred with copper at the Diadem lode. Meadow
Valley, Turner (12) p. 590. (9) p. 6. 3, Good gem rhodonite has been

reported to occur near Taylorsville, Sterrett (4) p. 837. 4, Several other

localities are listed by P. D. Trask et al. (4) pp. 151-153. These include

the Benner, Burch and Woody, Cannon, Crj'stal Lake, Dickie Bird,

Iron Queen, Liberty, Lost Soldier, Rush Creek, Sunset, and Valley

View.
Riverside County: 1, It was found with pyrolusite and psilomelane

near Elsinore (sees. 23, 24, T. 5 S., R. 4 W.", S. B.), W. W. Bradley

et al. (4) p. 58.

San Bernardino County: 1, Minor amounts of rhodonite have been

found near Colton, Hanks (12) pp. 316, 345, Mining and Scientific

Press, (22) p. 152. 2, In pebbles at the summit of Cajon Pass, Murdoch
and Webb (11) p. 552.

San Diego County: 1, Beautiful specimens of rhodonite have come
from the Anza State Park, near the Riverside Countv line. Tucker and
Reed (26) p. 29. 2, The Ruby deposit (see. 16, T. 18 S., R. 8 E., S. B.),

has rhodonite with spessartite, P. D. Trask et al. (4) p. 85. 3, Occurs

with manganese oxides near Jacumba, Berkholz (16), p. 26.

Shasta County: 1, Rhodonite-bearing deposits are found in Goat
Camp. Nigger Hill, and Victor claims. P. D. Trask et al. (4) p. 182.

Siskiyou County: 1, Excellent rhodonite occurs at Sawyers Bar,

S. M. B. (15180). 2, Rhodonite partly altered to manganese oxides

occurs near Gazelle. 3, On the South Fork of Salmon River. 4, Speci-

mens of rhodonite have come from Empire Creek. 5, Also Dutch Creek,

near Gottville. 6, Massive red rhodonite occurs on Indian Creek, near
Happy Camp, W. W. Bradley (23) p. 217. Specific references for the

above are in general lackins. Many other occurrences are listed by P. D.
Trask et aL (4) pp. 183-185.

Trinity County: 1, Rhodonite occurs with rhodochrosite at the Man-
ganese Queen claim (sec. 26, T. 30 N., R. 12 W., M. D.), P. D. Trask
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et al. (4) p. 200. 2, It also occurs at the Shell View (sec. 16, T. 4 S.,

R. 6 E., H.), ibid. p. 202, and 3, Spider (sec. 20, T. 28 N., R. 11 W.,
M. D.), ibid. p. 203.

Tulare County: 1, Coarse, massive rhodonite occurs as a contact

metamorphic mineral near Lemon Cove (sees. 22, 34, T. 16 S., R. 27 E.,

M. D.), Tucker (3) p. 911, Sterrett (7) p. 1063. 2, Occasional layers of

rhodonite, formed by metamorphism of manganiferous cherts are found
near Greasy Creek and on the west side of Dry Creek, Durrell (2) p. 32.

Tuolumne County: 1, It was found with pyrolusite on Rose Creek

near Columbia, P. D. Trask et al. (4) p. 207. 2, It occurs as veins

altering to manganese oxides 2 miles north of Sonora, Hanks (12) p.

345, W. W. Bradley et al. (4) p. 91. Another half-dozen occurrences

are listed (Flaming Arrow, Hog Mountain, Hughes, Pedro, "West,

Wonder) by P. D. Trask et al. (4) pp. 207, 208.

Yuia County: 1, Rhodonite occurs in the Clemens claim (sec. 29, T.

19 N., R. 7 E., M. D.), P. D. Trask et al. (4) p. 208.

RIEBECKITE
See amphibole, soda amphibole

t RIVERSIDEITE, 1917

See tobermorite

ROCK CRYSTAL
See quartz

ROCK SALT
See halite

ROMERITE
Hydrous iron sulphate, FeO-Fe203-4S03-14H20

Triclinic. In tabular crystals
;
granular, massive. One perfect cleavage.

Brittle. Color chestnut brown. H. = 3-3i. G. = 2-15.

Fusible. Becomes magnetic on heating. Easily soluble in water. Taste
saline, astringent.

Alpine County: 1, Romerite occurs as brittle chestnut-brown crystals

in masses and on stalactites of melanterite, at the Leviathan sulphur

mine, 7 miles east of Markleeville, Gary (1) p. 489, Nichols (1) p. 172.

Contra Costa County: 1, A little romerite has been found in the

Mount Diablo mine (SE-J sec. 29, T. 1 N., R. 1 E., M. D.), C. P. Ross

(2) p. 42.

San Bernardino County: 1, Romerite occurs with alunite, coquim-

bite, krausite, and other sulphates in the Calico Hills near Borate, about

6 miles northeast of Yermo, Foshag (19) p. 352.

Trinity County: 1, Small brown crystals of romerite showing complex
forms occurring on altered pyrrhotite from Island Mountain were

described by Landou (1) p. 279.

* ROSCOELITE—Vanadium Mica, 1875

Hydrous potassium, aluminum, and vanadium silicate, H2K(AI,V3) (Si04)s

Monoclinic. In minute scales, often in stellate groups. Cleavage per-

fect basal. Pearly luster. Color clove brown to greenish brown, and dark

green. H. = 2i. G. = 2.97.

Similar to biotite in its reactions, but in addition gives a green bead

of vanadium with phosphorous salt.
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Vanadium is a rare constituent of some igneous rocks, and is occa-

sionally found in small amounts in biotite. Roscoelite is unique in

having a large percentage of vanadium in place of iron, thus forming

a vanadium-mica.
El Dorado County: 1, Layers of a dark-green micaceous mineral,

up to half an inch in thickness, interlaminated with gold, found at the

Stuckslager or Sam Sims mine (see. 24, T. 11 N., R. 9 E., M. D.) on

Granite Creek, near Coloma, proved to be a new mineral which was
named roscoelite by J. Blake (2) p. 31. It was later described and ana-

lyzed by Genth (7) p. 32, Roscoe (1) p. 110 and Hillebrand et al. (2)

p. 456, Hillebrand (3) p. 70.

SiOa TiOa V2O3 V2O5 VoOu AI.O3

Genth 47.69 __ — — 22.02 14.10

Ro.scoe 41.25 __ _- 28.60 — 14.14

Hillebrand 45.17 0.78 24.01 __ — 11.54

FeaOa MnjOs FeO MgO CaO Na^O K2O Li^O

1.07 2.00 tr. 0.19 7..59 tr.

1.13 1.15 -- 2.01 0.61 0.82 8.56

l.GO 1.64 — 0.06 10.37 tr.

H2O
4.96 = 100.22%
3.35 = 101.62%
4.69= 99.86%

2, Several hundred pounds of roscoelite were found in Big Red Ravine,

near the old Sutter Mill, (sec. 31, T. 11 N., R. 10 E., M. D.), but were
destroyed to obtain the interlaminated gold, Hanks (4) p. 428, (7)

p. 263.

It was reported by Kimble (1) pp. 343, 344, from the surface soil

at the eastern base and part of the slope of Mount Thompson, as well

as in pockets. Determination of the optical properties was made by
P. E. Wright (1) p. 305. 3, An occurrence in quartz was found also in

the Tip Top vein (sec. 7, T. 11 N., R. 10 E., M. D.), Hanks (12) p. 349.

This is represented by a beautiful specimen, S. M. B. (5768).

Hillebrand et al. (2) pp. 457, 458, described in detail 5 occurrences

of roscoelite in this locality.

Los Angeles CounUj: 1, It has been doubtfully reported near Los
Angeles, W. W. Bradley (28) p. 498.

ROSE QUARTZ
See quartz

RUBELLITE
See tourmaline

RUBY SILVER
See pyrargyrite or proustite

RUTILE
Titanium dioxide, TiOa

Tetragonal. Granular and subhedral. Ix)ng prisms, vertically striated,

and grains ; crystals often twinned. Cleavage prismatic distinct. Brittle.

Adamantine to metallic luster. Color reddish brown to brownish black.

Streak pale brown. H. = 6-6i. G. = 4.18-4.25.

Infusible. With phosphorous salt yields a delicate violet bead. Insol-

uble in acids.

Striiverite is tantalian rutile.

Sagenite is rutilated quartz.
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Rutile, as a rock constituent in microscopic crystals, is common in

many of the metamorphic rocks of the state. Small grains and crystals

are frequently found in beach and river sands.

Alpine County: 1, Granular and subhedral rutile occurs with lazulite

and anadalusite about 10 miles south-southwest from Markleeville,

W.W.Bradley (29) p. 311.

Amador County: 1, Needles of rutile in quartz, forming sagenite,

have been reported to occur at Tylers Ranch, near Oleta, (N. R.).

Butte County: 1, Rutile was a constituent of the gold washings at

Cherokee, Silliman (12) p. 133.

Contra Costa County: 1, Irregular patches of brown rutile occur with

sphene in glaucophane schist near the south end of the Berkeley

Country Club, Coats (p. c, '36).

Fresno County: 1, Brownish-red rutile crystals occur with ilmenite

near Friant (N. R.). 2, Striated prismatic crystals of rutile have been

found in glaucophane schist near Panoche, Foshag (p. c, '36).

Marin County: 1, Fair-sized prismatic crystals of rutile have been

found in a boulder of glaucophane schist on the beach of the Tiburon
Penuinsula about 150 yards north of Califoniia Point, Vonsen (p. c,

'36).

Mendocino County: 1, Long prismatic crystals of rutile embedded in

chlorite occur in glaucophane schist in a highway cut about 3i miles

north of Longvale on the new Covelo road, Vonsen (p. c, '37).

Mono County: 1, Abundant minute specks of rutile occur in anda-

lusite at the mine of Champion Sillimanite, Incorporated, on the west-

ern slope of the White Mountains, 7 miles east of Mocalno, Peck (1)

p. 151, Kerr (3) p. 627, and crystals of rutile up to an inch in length

are found on the Moreau Claim about a mile from this deposit, Kerr

(3) p. 627. 2, It occurs in small reddish-brown crystals in white quartz-

ite with bands of blue lazulite on Green Creek one mile west of Green
Lake, (sec. 28?, T. 3 N., R. 24 E., M. D.), V7oodhouse (p. c, '35).

Placer County: 1, Rutile has been reported at Michigan Bluff. (N. R.).

Riverside County: 1, A small mass of striiverite was found at the

Anita mine (sec. 22, T. 6 S., R. 1 E., S. B.), Fisher (1) p. 86.

San Benito County: 1, Slender, doubly terminated red crystals of

rutile as much as a quarter of an inch in size appear in altered serpen-

tine, and associated with perovskite and andradite garnet half a mile

south of the Gem mine, Walters (p.e. '51).

San Bernardino County: 1, Discontinuous concentrations of rutile

occur in thin beds of quartzite near the Mojave River southwest of Bar-

stow (SEi SW^ sec. 21, T. 9 N., R. 3 W., S.B.), W. H. Grant (p.c. '47).

San Diego County : 1, Abundant minute crystals of rutile occur scat-

tered through the quartz of the dumortierite dike near Alpine, Schaller

(7) p. 211.

Santa Clara County: 1, Rough crystals of rutile occur in glaucophane

schist in the Coyote Valley about 6 miles east of Morgan Hill, The
Mineralogist (4) p. 41.

SAGENITE
See rutile
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SAHAMALITE, 1954

Magnesium iron carbonate, with rare earth metalSi
(Mg.Fe) (Ce,La,Nd,Pr)o(C03)i

Monoclinic, minute tabular crystals, often showing many forms. Cleav-
age poor. G. = 4.3. H. not determined. Colorless.

DifBcultly soluble in acids.

Snn Bernardino Coiinty: 1, Minute tabular crystals, almost micro-
scopic in size, -were discovered in barite-dolomite rock in the bastnaesite

deposit at Mountain Pass, Jaffe et al. (2) p. 721.

SAL AMIVIONIAC
Ammonium chloride, NH4CI

Isometric. Cr.vstals, crusts, and cfllorcsccnccs. Rather brittle. Vitreous.

White, yellowish, grayish. H. - 14-2. G. = 1..^28.

Very easily volatile without fusion when heated and is wholly con-

verted into dense white fumes. Heated in a closed tube with soda or lime,

ammonia is given off and can be detected by odor. Soluble in water.

Imperial Coniity: 1, Sal ammoniac (?) was found as a crust in fis-

sures near the mud volcanoes at Niland, J. L. Le Conte (1) p. 5.

Inyo County: 1, According to G. E. Bailey (2) p. 106, sal ammoniac
is found as efflorescences at some of the fissure springs in Death Valley.

Los Angeles County: 1, A white crystalline incrustation of sal am-
moniac was found in the Monterey shale of Burning Mountain (at the
Bernheimer Gardens), A. F. Rogers (7) p. 373, Clearwater (1) p. 2.

Santa Barbara County: 1, Crusts of sal ammoniac 5 millimeters thick,

associated with sulphur, came from burning oil-shales on the Hope
Ranch, A. F. Rogers (7) p. 373.

SALMONSITE, 1912

Hydrous iron and manganese phosphate, Fe203-9MnO-4Po05-14H20
Orthorhomliic. Cleavable iibrcius masses. Color buff vellow. 11.^4.

G. = 2.88.

Reacts similarly to vivianite, but gives in addition a blue-green bead
of manganese with sodium carbonate.

San Diego County: 1, Salmonsite is a buff-yellow alteration product
of hureaulite, associated with fibrous "palaite" and blue strengite,

which was discovered in the Stewart mine at Pala. It was described and
analyzed by Schaller (29) p. 144, Larsen (11) p. 129.

FeO
0.13
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Riverside County: 1, Samarskite (?) has been reported from the

Southern Pacific silica quarry near Nuevo, W. W. Bradley (28) p. 207.

An aggregate of poorly formed crystals and grains, found associated

with cyrtolite in quartz and feldspar at the Southern Pacific silica

quarry near Nuevo, was named nuevite for the locality, Murdoch (19)

p. 1219. The mineral has since been shown by x-ray pattern of ignited

material to be samarskite, Murdoch (26) p. 358.

*SANBORNITE, 1931

Barium silicate, Ba2Si40io

Tricliuic. Platv. Micaceous cleavage. Vitreous luster. Colorless to white.

H. = 5. G. = 4.19.

Decomposed by hydrochloric acid, with swelling of plates.

Mariposa County: 1, Sanbornite was first found in California with
celsian and gillespite in a metamorphic rock 1 mile north of Trumbull
Peak, near Incline. It was described and named by A. F. Rogers (39)

p. 161, (36) p. 84, W. W. Bradley (17) p. 82, with analysis by 0. C.

Shepard

:

SiOa
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Fuses easily with slight iutumescence to a white blebby glass. A yellow
sodium flame is usually obtained. Marialite is only slightly attacked by
acids, whereas meionite is easily decomposed.

The scapolites are in general formed by contact metamorphism.
Imjo County: 1, Scapoljte was found at the Pine Creek tungsten

mine in a contact zone with idocrase and wollastonite, Hess and Lar-
sen (1) p. 276. 2, A specimen of scapolite with chrysocolla, S.M.B.
(21326), has been received from 3 miles east of Dodd Spring, Ubehebe
mining district.

Kern County: 1, Scapolite occurs in a contact zone of a scheelite ore

at Weldon, Kelso Creek, Hess and Larsen (17) p. 266.

Nevada County: 1, Scapolite was doubtfully identified in a contact

schist at Nevada City and Grass Valley, Lindgren (12) p. 91.

Riverside County: 1, Scapolite occurs at Crestmore as white radiat-

ing aggregates of fine needles in contact rock with wollastonite and
diopside, Eakle (15) p. 350, Daly (1) p. 649, and as long prisms in blue

ealcite, Woodford et al. (10) p. 362. 2, It occurs as the predominant
mineral in small dikes with pyroxene, apatite, and sphene, at the iron-

ore deposit in the Eagle Mountains, Harder (6) p. 54. 3, It is found
also in the contact rocks of the new city quarry, south of Riverside,

lliehmond (1) p. 725.

Tulare County: 1, Scapolite occurs in a metamorphie rock with wol-

lastonite, caleite, and diopside southwest of Three Rivers (S^ sec. 25,

T. 17 S., R. 28 E., M. D.), Durrell (p. c., '35).

SCAWTITE
Hydrated silicate and carbonate of calcium, Ca6Sie0i8-2H20:CaC03
Monoclinic. Small plates in subparallel or slightly divergent groups.

Cleavage basal pinacoidal, perfect, and side pinacoidal, less perfect. H. =
4.5-5. G. = 2.77. Vitreous luster. Colorless.

Riverside County: 1, Small tabular crystals of scawtite have been
found lining veins in massive diopside-wollastonite-spurrite rock on
the 910 level of the Commercial quarry at Crestmore, Murdoch (30)

p. 1347.

*SCHAIRERITE, 1931

NasSOjNaCF.CI)
Hexagonal-rhombohedral. Minute crystals. Vitreous. Colorless. H. = 3^.

G. = 2.612.

Easily fusible. Soluble in water.

San Bernardino County: Schairerite was discovered as a new mineral
in drill samples from Searles Lake. The minute crystals were described
by Foshag (17) p. 133.

Analysis

Ig.loss Insol. (Fe,Al)203 CaO Na K SO. CI F
0.90 0.20 0.15 0.30 35.77 0.13 50.01 3.44 8.08 = 98.98%

SCHEELITE
Calcium tungstate, CaWOi

Tetragonal. Pyramidal crystals and massive. Pyramidal cleavage. Vit-
reous luster. Color white, yellow, brown. Streak white. H. =: 4J-5. G. =
5.9-6.1.

Difiicult to fuse and only soluble by boiling in strong hydrochloric acid

;

the solution becomes bright yellow and tungstic oxide is precipitated.
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On tbc addition of tin and boiling, the solution turns blue and later

brown. Ammonia and ammonium oxalate added to tbe diluted hydro-
chloric acid solution will precipitate the calcium.

Seheelite is the principal tungsten mineral of the state, and a vast

number of deposits exist, some of them rather important. A compre-
hensive compilation of occurrences was published in Volume 38 of the

California Journal of Mines and Geology, numbers 3 and 4, 1942.

Prospecting with ultraviolet light has been responsible for the dis-

covery of many occurrences. The principal producing areas are in Inyo,

Kern, and San Bernardino Counties, but smaller deposits occur in

many of the others, and references will be given to these, by counties.

Two general references are Jenkins (1) and Krauskopf (1), the latter

covering Madera, Fresno, and Tulare counties.

Fresno County: 1, One mile southwest of Dunlap (sec. 3, T. 14 S.,

K. 26 E., M.D.), Kerr (6) p. 139.

Inyo County: 1, The most important occurrence is at the Pine Creek
tungsten mine, at an elevation of 11,000 feet, where the seheelite is

accompanied by considerable molybdenite, and occurs at the contact of

intrusive granite and the old metamorphic rocks, Hess and Larsen (17)

p. 275, Tucker (4) p. 301. 2, Another important area is in the Tungsten
Hills, northwest of Bishop, where a number of deposits occur. A. Knopf
(6) pp. 238, 247, Tucker (4) pp. 302, 303, Tucker and Sampson (25)

pp. 462, 466, Lemmon (5) pp. 507, 511, Bateman et al. (2) pp. 31-42.

Other references are as follows: Engineering and Mining Journal (17)

p. 186; A. Knopf (6) pp. 247, 248; Tucker (4) p. 301; Tucker and
Sampson (25) pp. 463-467; Ridgway and Davis (1) p. 569; Lemmon
(7) pp. 79-104; Tucker and Sampson (30) pp. 567-571; Engineering

and Mining Journal (30) p. 84. 3, Copper Queen, 4 miles south of

Oasis (sec. 7, T. 6 S., R. 37 E., M.D.), Kerr (6) p. 141. 4, Northeast

flank of theTnvo Mountains (sec. 19, T. 8 S., R. 37 E., M.D.) ibid,

p. 141. 5, Trail' Canyon, Sheephead claim (T. 19 S., R. 46 E.,' M.D.)

ibid. p. 147. 5, Occurs in the Darwin Mines in well-formed crystals,

Butner (1) pp. 1-6.

Kern County: 1, Translucent to transparent crystals of seheelite up
to 1 inch across have been found at the Aldridge mine (NW^ sec. 27,

T. 25 S., R. 32 E., M. D.) Durrell (p. c, '45). Schaller (46) p. 237

has shown so-called cuproscheelite from the Green Monster mine 12

miles east of White River to be a mixture of seheelite and cupro-

tungstite. A number of deposits occur in the neighborhood of Cedar

Creek and Isabella, Storms (15) p. 768, Mining and Scientific Press

(41) p. 887, Hess and Larsen (17) pp. 263, 265, Tucker (4) p. 315,

Tucker and Sampson (29) pp. 332, 333, (30) pp. 575-579, Dale (1)

p. 1896, Tucker and Sampson (32) pp. 61-64, 121. Other localities:

Hess (10) p. 35, (12) p. 988, (14) p. 48, Huliu (1) pp. 70, 97.

2, Gorman district, with cassiterite and ludwigite. Page (3) p. 202.

3, Cottonwood Canyon (T. 30 S., R. 35 E., M.D.) Kerr (6) p. 151.

4, Indian Creek, 12 miles east of Caliente (T. 30 S., R. 33 E., M.D.),

ibid. p. 151.

Madera County: 1, Many occurrences iu the Jackass Creek area

(T. 4 S., R. 24, 25 E., M.D.) Kerr (6) p. 157, Trengrove (1) p. 4.

2, North fork, San Joaquin River (T. 8 S., R. 23, 24 E., M.D.), ibid,

p. 156. 3, Yellowjacket (sec. 3, 4, 10, T. 5 S., R. 23 E., M.D.) ibid. p.
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157, Treiifirrove (1) p. 4. 4, Suheelite has been reported since 1947 in

various localities in the followinjj areas: sec. 10, T. 9 S., R. 22 E.,

M.D., and sec. 4, 5, T. 7 S., R. 22 E., M.D., Lojjan (24) p. 466.

Marin County: 1, Seheelite has been found in the Tomales Bay area,

Anon. (17) p. 4.

Mono County: 1, In tactile north of Tioga Pass (see. 6, T. 2 N., R. 25
E., M.D.) Kerr (6) p. 160. 2, Topaz Lake district (T. 7, 8, 9 N., R. 22,

23 E., M.D.) ibid. p. 160.

Placer County: 1, Seheelite in tactite zones has been reported from
11 miles west of Lake Tahoe on the upper reaches of the Rubicon
River, Anon. (14) p. 2.

Riverside County: 1, Alice group (sec. 25, 36. T. 1 S., R. 23 E.,

S. B.), Kerr (6) p. 162. 2, Six miles southwest of Perris, ibid. p. 161.

3, Beattv claims, 6 miles west of Perris (see. 32, 33, 34, T. 4 S., R. 4 W.,
S. B.), ibid. p. 161.

San Bernardino Cotinty: 1, Very important deposits of seheelite

occur in the Atolia and Stringer districts, near Randsburg, G. C. Brown
(1) p. 522, Cloudman et al. (1) p. 830, Ilulin (1) pp. 70, 97. 2, It occurs

with bismutosphaerite (?) in the Morongo district, Hess and Larsen

(17) p. 262, Tucker (4) p. 374. 3, With cassiterite in the Ivanpah
Mountains (sec. 30, T. 15 N., R. 14 E.. S. B.), Tucker and Sampson
(30) p. 585, (15) p. 498. Other occurrences: Surr (3) p. 9; J. H. Wil-
liams (1) p. 545; Engineering and Mining Journal (24) p. 730; Cloud-
man et al. (1) p. 839; W. W. Bradley (26) p. 345; Tucker and Samp-
son (27) p. 78; Gardner (1) p. 261; Tucker and Sampson (30) pp.
584, 585; (32) p. 68. 4, Seheelite occurs in tactite at the Starbright
tungsten mine, 25 miles Northwest of Barstow (sec. 19, T. 12 N., R.

1 E., S. B.), Anon. (16), p. 1, Wright, L. A., et al. (5) p. 152, Hazen-
bush (1) p. 201.

San Diego County: 1, In aplite dikes in Mason Valley, 60 miles east

of San Diego, close to the Mexican border, Kerr (6) p. 165. 2, In tactite,

in the Laguna Mountains (sec. 28, T. 15 S., R. 4 E., S. B.) ibid. p. 165.

Trinity County: 1, Stewart Fork, 10 miles northwest of Minersville

(sec. 10, T. 35 N., R. 9 W., M.D.) Kerr (6) p. 166.

Tulare County: 1, Mineral King, near Empire mine (sec. 11, 16, T.

17 S., R. 31 E., M.D.) Kerr (6) p. 167. 2, Near Middle Fork, Kaweah
River (sec. 13, T. 16 S., R. 29 E., M.D.), ibid. p. 167. 3, Brush Creek
near Fairview (see. 36, T. 22 S., R. 32 E., M.D.) ibid. p. 168. 4, Tule
Indian Reservation (sec. 7, T. 22 S., R. 30 E., M.D.), ibid. p. 168.

Tuolumne County: 1, Dorothy Lake, Yosemite National Park (sec. 20,

T. 4 N., R. 22 E., M.D.) Kerr (6) p. 168. Additional reference to county,
Logan (23) p. 81.

Ytiba County: 1, Stephens, Dobbins Ranch (sec. 7, T. 17 N., R. 7 B.,

M.D.), Kerr (6) p. 169.

References to other localities of lesser commercial importance are
listed as follows by county: Alpine: Tucker and Sampson (30) p. 565,
0. P. Jenkins (1) p. 311; Amador: W. W. Bradley (28) p. 498; Cala-
veras: W. W. Bradley (.30) p. 491; El Dorado: W. W. Bradley (32) p.
318; Fresno: Engineering and Mining Journal (19) p. 1045, W. W.
Bradley (2) p. 470, Tucker and Sampson (30) pp. 565, 566, Chesterman
(1) p. 276, Laizure (9) p. 54, Thickstuu (1) p. 29; Humboldt : Forstner
et al. (3) p. 372; Madera: Tucker and Sampson (30) p. 580. W. W.

13—33804 ^ ^
f )
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Bradley (31) p. 294, Laizure (9) p. 55, Thiekstim (1) p. 79; Mariposa:

W. W." Bradley (29) p. 311, Tucker and Sampson (30) p. 580; Mono:

Loew (1) p. 656, Hess and Larsen (17) p. 277, Mayo (4) pp. 83, 84,

K. J. Sampson (14) p. 147, Lemmon (6) pp. 581-593; Nevada: Mining

and Scientific Press (22) p. 124 [First discovery of the mineral in Cali-

fornia], Hanks (12) p. 353, E. M. Boyle (1) p. 29, Parmin (3) p. 224;

Plumas: Tucker and Sampson (30) p. 581; Riverside: Hess and Larsen

(17) p. 260; Tucker and Sampson (30) p. 587, (33) p. 125; San Diego

:

Tucker (10) p. 353, Tucker and Sampson (30) p. 587, (35) pp. 155-157,

Symons (4) p. 364; Shasta: Partridge (1) p. 318, Tucker and Sampson

(30) p. 587; Sierra: S. M. B. (20198), Durrell (p.c. '45); Trinity:

J. C. O'Brien (2) p. 142 ; Tulare : Frauke (1) p. 464, Tucker and Samp-
son (30) p. 588, Partridge (1) p. 319; Laizure (9) p. 57, 0. P. Jenkins

(1) pp. 172-179; Tuolumne: Hamilton (4) p. 130, W. W. Bradley (31)

p. 286, Wright, L. A., et al. (5) p. 139.

SCOLECITE
Hydrous calcium and aluminum silicate, CaAljSiaOio-SHaO

Monoclinic. Cr.vstals slender prismatic ; also massive, and fibrous.

Cleavage nearlv perfect prismatic. Vitreous luster, silliy when fibrous.

color white. H. = 5-5i. G. = 2.16-2.4.

B.B. curls up and fuses to a white enamel. Gelatinizes with acids.

Scolecite is a zeolite formed as a secondary mineral in cavities of

igneous rocks and sometimes as veins in such rock.

Plumas County: 1, It occurs as a hydrothermal mineral in small vein-

lets of finely radial fibers at the EuQ;els mine, Graton and McLaughlin

(4) p. 18.

SCORODITE
Hydrous ferric arsenate, FeAs04'2H20

Orthorhombic. Aggregates of small cr.vstals ; also earthy. Brittle. Vit-

reous luster. Color pale leek green, liver brown. Streali white. H. = 3i-,4.

G. = 3.1-3.3.

A slight coating of arsenic can be obtained on charcoal when scorodite

is reduced, and the residue becomes magnetic. The arsenic ring can be

obtained by fusing in a closed tube with a splinter of charcoal. Gives
water in a closed tube. Soluble in hydrochloric acid.

Imperial County: 1, Scorodite from this county is represented by
S. M. B. (19794).'

Inyo County: 1, Scorodite occurred in the Noonday mine, near
Tecopa, Woodhouse (p. c, '45).

Kern County: 1, Scorodite is reported to occur with arsenopyrite at

the Contact mine, sec. 10, T. 10 N., R. 15 W., S.B., Tucker (37) p. 207.

Mariposa County: 1, Pale-green crystals of scorodite -were found as

an alteration product of arsenopjTite associated with pitticite on the

South Pork of Merced River, near the mouth of Devils Gulch, A. F.

Rogers (7) p. 375.

San Diego County: 1, It was found with arsenopyrite near Moreno
Lake, Hamilton (4) p. 759, S. M. B. (19699).

Sierra County: 1, Small quantities of scorodite have been found in

the Alleghany district, Lindgren (20) p. 52.

Tuolumne County: 1, Scorodite has been reported as druses and
crusts of gray-green octahedral crystals, Goudey (3) p. 12.
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SCORZALITE
Basic phosphate of aluminum, magnesium, and ferrous iron,

(Mg,Fe)Ai3(PO.i)i-(OH)j (an iron-rich lazulite)

Monoclinic, prismatic. Crystals acutely pyramidal, massive, compact,

granular. Indistinct to good cleavage, fracture, uneven. Brittle. H. =
5.5-6. 6. = 3.08-3.14. B.B. infusible, slowly soluble in hot acids.

Mono Cou7ity: 1, Occurs associated with hematite and quartz in a

pegmatite-like mass in lower group of patented claims of Mono County
mine on the west slope of White Mountains, Woodhouse (p.c. '54).

•SEARLESITE, 1914

Hydrous sodium borosilicate, NaB{Si03)2-H20

Monoclinic. Prismatic. In radiate-fibrous spherulites. One cleavage per-

fect. Color white. Very soft. G. = about 2.45.

Fuses easily to a clear glass. Easily soluble in hydrochloric acid and
somewhat soluble in water.

San Bernardino County: 1, Searlesite occurred as crusts of white

spherulites at Searles Lake. It was described and named by Larsen and
Hicks (1) p. 438 with analysis by Hicks. See also H. S. Gale (13)

p. 292.

SiO. BaOa NajO K^O JlgO FeO AI2O3 H2O
56.41 16.26 12.78 1.00 1.82 1.89 0.37 9.47

SELENITE
See gypsum

SENARIV10NTITE
Antimony trioxide, Sb^Oa

Isometric. Crystals octahedrons. In crusts or granular massive. H. = 2.

G. = 5.3. Colorless, grayish.

Inyo Covnty: 1, Senarmontite was found with cervantite and stibnite

at the property of the Skidoo Mining Company, Mining and Scientific

Press (38) p. 368.

Santa Clara County: 1, Possible crystals of senarmontite were re-

ported from the county by Goldsmith (3) p. 369.

SEPIOLITE—Meerschaum
Hydrous magnesium silicate, H4Mg3Si30io

Orthorhombic. Fibrous, compact. Earthy texture and smooth feel. Dull
luster. Color white. H. = 2-2*. G. = 2. When dry floats on water.

Difficult to fuse. Heated in closed tube, gives off water. Moistened with
cobalt nitrate and intensely heated, assumes a pink color. Soluble in

hydrochloric acid without forming a jelly.

Inyo County: 1, Sepiolite was mentioned by Hanks (12) p. 353 as

possibly occurring at the Half Dollar mine.

Riverside County: 1, Sepiolite occurs as fine interlocking fibers in

small veins in ealcite at Crestmore, Daly (1) p. 651.

SERENDIBITE
10(CalVlg)O-5Al2O3B=O3-6SiOj

In irregular grains microscopically twinned. H. = 6-7. G. = 3.4. Color
blue.
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Riverside County: 1, A massive granular aggregate of dark-blue,

glassy serendibite oeenrs in thin bands in limestone at the new city

quarry, 2 miles south of Riverside, Richmond (1) p. 725.

SERICITE
See muscovite

SERPENTINE
Hydrous magnesium silicate, H4Mg3Sla09

Monoelinic. Commonly massive, compact to fibrous. Cleavage one direc-

tion distinct. Subresinous luster. Color leek green to blackish green,

brownish and nearlv white. Streak white. Feels smooth, sometimes greasy.

H. = 2.5-4. G. = 2.21-2.65.

Fusibility = 6. Soluble in hydrochloric acid, but without forming a

jelly. Gives water in a closed tube. A heavy white precipitate is obtained

with sodium phosphate.

Besides the ordinary massive serpentine, iastite, chrysotile, marmolite,

picrolite, and williamsUe are varieties which have been found in Cali-

fornia.

Serpentine is an extremely common mineral, and frequently makes

up the major part of the rock known as serpentine. It is an alteration

product of basic igneous rocks rich in magnesian silicates. The only

variety of commercial importance is fibrous or asbestiform, known as

chrysotile, or chrysotile asbestos, which occurs as narrow veins in the

massive material, mostly too narrow to be of value. The massive serpen-

tine rock ranges in color from light green to greenish black, but very

little of it can be utilized as an ornamental stone on account of its

foliated and sheared structure.

Serpentine is abundant in the Coast Ranges from Del Norte County

to San Diego County, and on the west flank of the Sierra Nevada. Some
important or interesting localities are

:

Amador County: 1, A deposit of chrysotile has been quarried 2 miles

west of Plymouth (N. R.). 2, Veins of chrysotile occur in a dark-green

serpentine at the Mace mine, 2 J miles east of lone. Tucker (1) p. 5.

Calaveras County: 1, Veins of short-fiber chrysotile occur in the ser-

pentine on the ridge northwest of the Stanislaus River, about 6 miles

southeast of Copperopolis (sees. 21, 22, T. 1 N., R. 13 E., M. D.), Tucker

(1) p. 55, Diller (17) p. 53.

El Dorado County: 1, Veins of fibrous chrvsotile are found at French

Hill, 6 miles north of Greenwood (sec. 36, T. 13 N., R. 9 E., M. D.),

Logan (9) p. 404, (19) p. 207. 2, A good quality of fibrous chrysotile

occurs near Georgetown, (sec. 24, T. 12 N., R. 10 E., M. D.) Logan

(19) p. 207.

Fresno County: 1, Serpentine containing veinlets of chrysotile occurs

in the Dinuba quadrangle (sec. 22, T. 11 S., R. 23 E., M. D.) as cores

in nodules, altered outwardly to tale and actinolite, Macdonald (4)

p. 276. 2, It is found near Hernandez, E. Sampson (1) p. 138. 3, At the

head of Los Gatos Creek in fine crude fibers, Diller (19) p. 551.

Inyo County: 1, Long fibers of serpentine asbestos occur at Cerro

Gordo (N. R.). 2, Veins of cross-fiber asbestos (chrysotile) occur in

dolomite in Death Valley, at the Indian Camp asbestos mine, Murdoch
(p.c. '51).

Kern County: 1, Chrysotile veins occur in serpentine in Jawbone

Canyon (sec. 7, T. 30 S., R. 36 E., M. D.) G. C. Brown (1) p. 476.
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Lake County: 1, Becker (4) p. Ill gives analyses by Melville of the

serpentine at Sulphur Bank. 2, Fibrous chrysotile in serpentine occurs

north of Middletown, Bowles and Stoddard (1) p. 300.

Los Angeles County: 1, Serpentine marble has been quarried commer-
ciallv on Santa Cataliua Island in Potts Valley, F. J. H. Merrill (2)

p. 483.

Mariposa County: 1, Bastite occurs in considerable amount in the

Mary Harrison mine south of Coulterville. A. Knopf (11) p. 36. 2, At
Three Buttes (sees. 8, 16, 17, T. 6 S., 11. 16 E., M. D.) California

Academy of Sciences Proceedings (1) p. 110.

Monterey County: 1, Fibrous chrysotile occurs in 1^-foot veins in

Burro Gorge near Jolon, Laizure (3) p. 28.

Napa County: 1, Chrysotile asbestos in short fibers occurs in Steel

Canyon, L. L. Root (2) p. 26.

Nevada County: 1, Zones of .short fibrous chrysotile occur near the

old Fairview mine, in the Washington district (N. R.). 2, Picrolite

occurred in the Maryland mine. Grass Valley, S. M. B. (7464).

Placer County: 1, Long fibers of chrysotile occur at Iowa Hill (sees.

28, 33, T. 15 N., R. 10 E., M. D.), L. L. Root (5) p. 237. 2, Broad sheets

and long fibers of chrvsotile occur in the American River Canyon near

Towle, Diller (17) p. 53.

Plumas County: 1, Diller (6) p. 374 gives an analysis of serpentine

from Greenville by Melville.

Riverside County: 1, Small grains of serpentine (probably mixed

with deweylite, Daly (1) p. 650) occur in the white crystalline lime-

stone at Crestmore, Eakle (15) p. 334.

San Benito County: 1, Becker (4) p. 110 gives an analysis by Melville

of a light-green marmolite from New Idria. 2, It occurs on Clear Creek,

near Hernandez sees. 10, 15, T. 18 S., R. 11 E., M. D.) Laizure (4)

p. 223.

San Bernardino County: 1, Good fibers occur in an undeveloped prop-

erty near Cronise, Tucker and Sampson (16) p. 296.

San Francisco County: 1, Newberry (1) p. 66 gives an analysis of

tlie serpentine of San Francisco.

Shasta County: 1, Large fibrous masses of chrysotile asbestos occur

near Sims Station, Logan (7) p. 7, E. Sampson (2) p. 316, Averill (9)

p. 113.

Sierra County: 1, Serpentine asbestos occurs on the west bank of

Goodyear Creek, and elsewhere in Sierra County, W. W. Bradley (11)

p. 154.

Siskiyou County: 1, "Williamsite, or gem serpentine, occurs near In-

dian Creek, north of Happy Camp on the Klamath River, Melhase

(3) p. 8.

Trinity County: 1, Chrysotile has been mined at the Jones Brothers
asbestos mine, 2 miles northwest of Carrville, Averill (3) p. 26, J. E.
Allen (2) p. 117. Localities are also mentioned in Logan (7) p. 7, (9)

p. 128.

Tulare County: 1, Chrysotile is found in the serpentine east of Lind-

say on Tule River (T. 20 S., R. 29 E., M. D.), Tucker (3) p. 905.
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*S1CKLER1TE, 1912

Hydrous iron, manganese, and lithium phosphate, Fei>03-6IVInO-4P205-3(Li,H)20

Orthorhombic? lu cleavable masses. Color dark brown. Streali light

brownish yellow. H. = 4. G. = 3.45. Easily fusible. Soluble in acid.

San Diego County: 1, Sicklerite, resulting from the alteration of

lithiophilite, occurs in cleavable masses, at the Vanderburg-Naylor mine
on Heriart Hill near Pala. It was analyzed and named by Schaller

(29) p. 144.

MnO CaO Fe^Os MnaOa PjOb HsO LuO Insol.

33.60 0.20 11.26 2.10 43.10 1.71 3.80 4.18 = 99.95% G. = 3.45

SIDERITE
Ferrous carbonate, FeCOa

Hesagonal-rhombohedral ; scalenohedral. Crystals with curved faces

;

also massive, granular. Cleavage perfect rhombohedral. Brittle. Vitreous
to pearly luster. Color ash gray to darlj brown. Streak white. H. = 3J-4.
G. = 3.8.

Becomes magnetic on heating. Dissolves with brisk effervescence in

hot hydrochloric acid.

Siderite is occasionally found in the mining regions in drusy crystalli-

zations associated with pyrite and galena, but does not appear to be
common in California.

Calaveras County: 1, Siderite occurs with albite, calcite, and quartz
at Campo Seco, (N. R.).

El Dorado County: 1, It occurs with calcite and albite at the Red Hill

mine, Kelsey mining district, (N. R.).

Imperial County: 1, It occurs with specular hematite in quartz near
Bard, (N. R.).

Inyo County: 1, Masses of siderite have been found at the Custer

mine, Coso district, S. M. B. (7618). 2, Siderite occurs with pyrite,

pyrrhotite, and chalcopyrite in a quartz vein at the Curran mine, half

a mile northeast of Panamint, Murphy (2) p. 314, R. J. Sampson (7)

p. 367. 3, At the Mountain Girl, 4 miles south of Panamint, R. J.

Sampson (7) p. 371.

Los Angeles County: 1, Massive siderite occurs in the Tujunga Can-
yon, Hanks (12) p. 354. 2, It has been found with pyrrhotite and
annabergite in Pacoima Canyon 12 miles east of San Fernando, D 'Arcy

(3) p. 269.

Mariposa Coxinty: 1, It was found with calcite at Devils Gulch
(N.R.).
Mono County: 1, It occurs with limonite and hematite near Benton,

A. L. Ransome (2) p. 190.

Plumas County: 1, It was found with the copper minerals of the

Engels mine, Graton and McLaughlin (4) p. 19.

Riverside County: 1, Occurs with pyrrhotite in the old Dominion
mine. Larseu, E. S., Jr., Everhart, D. L., Merriam, Richard (18), p. 48.

San Diego County: 1, Siderite has been recognized from Pala, Kunz
(23) p. 942.

Santa Clara County: 1, A deposit of siderite occurs on the Weber
Ranch, in Los Animos Hills, 3 miles northeast of Madrone, (N. R.).

2, Siderite occurs in large masses on Red Mountain, (N. R.). 3, On
Coyote Creek 4| miles east of Madrone, (N. R.).
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SIDEROTIL
Hydrous ferrous sulfate, FeS04'5H20

Color white.

Contra Costa County: 1, Found in the Mount Diablo quicksilver mine

(SEJ see. 29, T. 1 N., R. 1 E., M. D.) as a dehydration product of

melanterite, C. P. Ross (2) p. 44.

SILLIMANITE—Fibrolite

Aluminum silicate, Al-SiOs

Orthorbombic. In long slender prisms. Fibrous and columnar massive

forms. One cleavage perfect. Vitreous luster. Color grayish brown, gray-

ish white, olive green. Streak unfolored. II. = 0-7. G. — 3.23-3.24.

The reactions are identical to those for andalusite ; the two minerals

are generally differentiated by their dissimilar structure.

Sillimanite is a constituent of metamorphic gneiss and schist, often

with kyanite, andalusite, and staurolite.

Inyo County: 1, Random fibers of sillimanite are found abundantly
in schist at the scheelite deposit in Deep Canyon, west of Bishop, A.

Knopf (6) p. 233. 2, Sillimanite occurs massive near Laws, (N. R.).

Kern County: 1, Sillimanite occurs in schists of the Kernville series,

near Cook peak, W. J. Miller (6) p. 338.

Los Angeles County: 1, It occurs in schists in the San Rafael Hills,

W. J. Miller (7) p. 5. 2, It was observed by Beverly (1) pp. 344, 351, at

the graphite deposits in San Francisquito, Kagel, and Elizabeth Lake
Canyons, in the western part of the San Gabriel Mountains.

Mariposa County: 1, It occurs in the schists near Mariposa in minute

sUvery prisms. Turner (12) p. 690.

San Bernardino County: 1, It occurs in schist at Ord Mountain, 15

miles southeast of Daggett, (N. R.). 2, It probably occurs in the corun-

dum gneiss at Cascade Canyon, Foshag (p. c, '46).

San Diego County: 1, It is a constituent of the dumortierite gneiss at

Dehesa, Schaller (7) p. 96. 2, It occurs 4 miles southeast of Fallbrook,

G. A. Waring (2) p. 359. 3, Abundant sillimanite up to 2 centimeters in

size occurs in schists south and east of Ramona, and 4, 2 miles south of

Mesa Grande, R. Merriam (p. c., '46). 5, Abundant and widespread
occurrences of sillimanite as needles in quartz-muscovite-sillimanite

schist are found south and east of Ramona (T. 12 S., R. 2 E., S. B.),

Merriam (4) p. 228. 6, In the Mesa Grande area needles as much as

1 to 2 cm in size occur in the schists, ibid. p. 228. 7, Sillimanite occurs in

gneiss at the entrance to Palm Canyon, Borego Valley, C. Durrell (p.c.

'48). 8, Sillimanite is abundant in blocks of breccia in Split Mountain
Canyon, C. Durrell (p.c. '48).

Tuolumne County: 1, Sillimanite from this county has been analyzed

by H. N. Stokes, Clarke (10) p. 317.

SILVER
Native silver, Ag

Isometric. Crystals rare. Acicular, retiiiilated, or arborescent; also mas-
sive. Ductile and malleable. Luster metallic. Color and streak silver white,

often tarnished gray to black. H. = 21-3. G. = 10.1-11.1, pure 10.5.

B.B. on charcoal fuses easily to a silver-white globule. Easily soluble

in nitric acid, giving on addition of hydrochloric acid a curdy white pre-

cipitate of silver chloride, which turns dark on exposure to light.
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Native silver has not been found in any large masses in the state,

yet it is present in many gold and copper districts, and occasionally

arborescent crystal groups, wires, and thin sheets are found. It is more
common in the silver-lead districts, where it often occurs near the walls

of veins and intrusive dikes.

Alpine County: 1, Good specimens of native silver have come from
the Silver Mountain district, W. P. Blake (9) p. 21, R. W. Raymond
(6) p. 12.

Calaveras County: 1, It occurred in arborescent forms with the cop-
per ore at Quail Hill, Mining and Scientific Press (4) p. 5.

Bel Norte County: 1, It was found with tetrahedrite at the Occidental
mine, Crawford (2) p. 58.

Fresno County: 1, Silver occurred at Millerton, Hanks (15) p. 135.

Inyo County: 1, Occasional spriuldings of native silver occur with
argentite in the quartz-calcite veins of Saline Valley, about 30 miles
northeast of Mount Whitney, T. Warner (1) p. 938. 2, At the Eclipse
mine, near Mazourka Canyon, Goodyear (3) p. 263. 3, Thin sheets of
silver occur at the Sorba mine, near Darwin, Kelley (4) p. 543. 4, It

occurred in the Cerro Gordo mines, Wlieeler (3) p. 62. 5, It was found
in the Panamint district, Stetefeldt (1) p. 259.

Kern County: 1, It occurs M'ith the silver minerals in the Amalie dis-

trict and near Garlock (N. R.).

Los Angeles County: 1, Native silver was associated with argentite,

and with cobalt and nickel minerals, at the Kelsey mine, near San
Gabriel Canyon, Storms (4) p. 244. 2, At the 0. Iv. mine, Irelan (4) p.

47. 3, Native silver is found at the Maria mine, Soledad Canyon, W. P.

Blake (9) p. 21.

Madera County: 1, Silver occurs in quartz veins at the SuUenger
property, 3 miles northwest of Agnew Meadows on the eastern slope of

Middle Fork Canyon, Erwin (1) p. 71.

Mariposa County: 1, It occurs with proustite at the Silver Lane (sec.

15, T. 6 S., R. 19 E., M. D.), Laizure (8) p. 44.

Mono County: 1, It occurs in narrow veins cutting granitic rocks on
Blind Spring Hill at Benton. Good specimens have come from the

Diana and Comanche mines of this district. Hanks (15) p. 135. 2, Some
native silver occurs in the Silverado mine in the Patterson mining dis-

trict. Whiting (1) p. 359. 3, At Bodie it has been found in wire and
flake form with erJ^stallized argentite, with the copper-gold ores, Hanks
(15) p. 135, Whiting (1) p. 391. 4, Native silver has been found at the

Dunderberg and Napoleon mines, on Castle Peak, Wheeler (4) p. 184.

Napa County: 1, It occurs with argentite and cerargyrite at the

Calistoga mines, L. L. Palmer (1) p. 28.

Placer County: 1, Silver occurred at the Gold Blossom and the Cali-

fornia mines in the Ophir district, Lindgren (7) p. 272. 2, It also

occurred at the Valley View, 6 miles south of Lincoln, as films on a

taleose mass, Silliman (7) p. 351.

Plumas County: 1, Native silver has been found in the old Poca-

hontas mine, associated with millerite, native copper, and cuprite,

Crawford (1) p. 69.

San Bernardino County: 1, Silver was first discovered in the Calico

district about 1874, and worked for quicksilver. The ore carried cerargj'-

rite and native silver. Mining and Scientific Press (21) p. 98, Lindgren



1956] DESCRIPTIONS 301

(1) p. 717, and Storms (2) p. 382, (4) p 337. 2, It occurred in the

Grapevine district, S. M. B. (4234). 3, The Silver Keef district (N. R.),

and the Silver Mountain district (N. E.), have produced some native

silver with the cerargyrite and embolite. 4, Native silver with gold

occurs in the Avawatz Mountains, Irelan (3) p. 501. 5, Native silver

was reported from the San Gabriel mine, Alining and Scientific Press

(22) p. 152. 6, It was found with cerargyrite and embolite at the Alta

mine, IJ miles east of Riggs, Tucker (4) p. 359, Tucker and Sampson

(16) p. 267. 7, Small flecks of silver were noted on the 150-foot level of

the Kelley mine near Randsburg, Carpenter (2) p. 135. 8, Native silver

and cerargyrite are found in the "Waterman mine, sec. 3, T. 10 N., R. 2

W., S. B., 4 miles north of Barstow, Wright et al. (5) p. 139.

San Mateo County: 1, Native silver is recorded from a well 478 feet

deep at the Redwood City mine, Hanks (14) p. 94.

Shasta County: 1, Native silver is rare in the copper deposits of this

county, but a few arborescent specimens have come from the Bully Hill,

Afterthought, and other mines. Anbury (1) p. 65, A. C. Boyle, Jr. (1)

p. 98. 2, Fine crystallized silver occurred in the old Excelsior mine,

Copper City, Fairbanks (2) p. 32. 3, Native silver in arborescent crystal

groups, associated with stephanite, tetrahedrite, galena, and sphalerite,

in a calcite-quartz gangue, occurs at the Igo Consolidated mines, (sees.

17, 18, T. 31 N., R. 6 W., M. D.), Becker (2) p. 24, Laizure (1) p. 526.

SISERSKITE
See iridosmine

SMALTITE
Cobalt arsenide, (Co,Ni)As-i (x = 0.5 to 1.0)

Isometric. Generally massive. Brittle. Metallic luster. Color tin white.
Streak grayish black. H. = 5^-6. G. = 6.1-6.8.

The roasted mineral becomes magnetic. Gives a white coating of arsenic
trioxide on charcoal. A cobalt-blue bead of borax is obtained, using the
roasted mineral.

Calaveras County: 1, Smaltite has been found with eiythrite in a
small stringer at the j\Iar John mine near Sheepi-anch, (NW^ sec. 21,

T. 4 N., R. 14 E., M. D.), Logan (7) p. 4.

Los Angeles County: 1, Smaltite coated with erythrite occurred with
the native silver and argentite at the old Kelsey and 0. K. mines near
San Gabriel Canyon, Irelan (4) p. 47.

Inyo County: 1, Smaltite has been found with erythrite, annabergite,
and argentite at the Bishop silver and cobalt mine near Long Lake (see.

14, T. 9 S., R. 31 E., M. D.), Woodhouse (p. c, '36).

Lassen County: 1, It is recorded from this county, with annabergite,
Irelan (4) p. 47, S. M. B. (9981).

Napa County: 1, Smaltite has been found in thin seams with eryth-
rite in the serpentine rock of Berrye.ssa Valley (N. R.).

Nevada County: 1, It occurs in the Meadow Lake district (N. R.).

Siskiyou County: 1, It has been reported from Callahan with eryth-

rite, W. W. Bradley (28) p. 497.
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SMITHSONITE
Zinc carbonate, ZnCOs

Hexagonal-rhombohedral. Drusy crystals ; usually reniform, botryoidal,

or stalactitic ; often bone-like. Cleavage perfect rhombohedral. Brittle.

Vitreous luster. Color white, grayish, bluish, greenish, brownish. Streak

white. H. = 5i. G. = 4.30-4.45.

B.B. infusible. With sodium carbonate on charcoal, becomes yellow

while hot and white when cold. Moistened with cobalt nitrate and in-

tensely heated, assumes the yellowish-green color characteristic of zinc

minerals. Eflferyesces readily in hydrochloric acid.

Smithsonite is a secondary mineral often found in silver-lead dis-

tricts. It is usually associated with galena, sphalerite, hemimorphite

(calamine), and cerussite.

Inyo County: 1, Smithsonite was found with cerussite at the Modoc
mine (sec. 34, T. 19 S., R. 42 E., M. D.), Hanks (12) p. 368, S. M. B.

(2177). 2, It was also present at the Ignacio mine at Cerro Gordo with

hemimorphite and willemite, Irelan (4) p. 47, A. Knopf (5) p. 97. 3,

An unusual stalactitic form of smithsonite occurs at Cerro Gordo,

S. M. B. (19287). 4, It occurs with hemimorphite at Camp Burgess

(N. R.). 5, It was found in the limestone footwall of the Cerro Gordo
mine (N. R.). 6, It occurred with cerussite and galena in limestone

at the Redwing and Noonday mines, Resting Springs district, C. A.

Waring and Huguenin (2) p. 104. 7, It was common at the Minietta

mine (N. R.). 8, It occurred Avith galena and cerussite in limestone

at the Ophir mine 10 miles northeast of Trona, C. A. Waring and
Huguenin (2) p. 105. Yellow, cadmium-bearing smithsonite was
obtained in the Cerro Gordo mine, S. M. B. (19297). 9, It has been

found at the Swansea mine, 2^ miles northeast of Keeler, Tucker (11)

p. 501, and 10, in the Leadfield district, ibid. p. 507. 11, Small amounts

are present in the Darwin district, Tucker (4) p. 294, Kelley (4) p. 546.

12, In the Wild Rose district, Tucker and Sampson (32) p. 59. 13, In

the Panamint district, Murphy (2) p. 322. 14, Smithsonite occurs with

galena at the Lippincott lead mine, sec. 13, T. 15 S., R. 40 E., M. D.,

McAllister (2) pp. 1-10.

Kern County: 1, Smithsonite occurred in drusy veins at the Jewett

mine on Cottonwood Creek (N. R.). 2, It was found on the Tejon Ranch
(T. 9 N., R. 18 W., S. B.), Tucker and Sampson (32) p. 65.

Riverside County: 1, Smithsonite occiirs with copper and lead min-
erals at the Palisade zinc property, 2 miles from English siding on the

California Southern Railroad, Tucker (4) p. 332.

San Bernardino County: 1, It occurred with hemimorphite at the

Cuticura mine, near Daggett, S. M. B. (11534). 2, It occurred with

cerussite, anglesite, linarite, and galena in dolomite at the Ibex mine,

Black Mountains, 6 miles north of Saratoga Springs, Cloudman et al.

(1) p. 821. 3, At the Carbonate King mine (sec. 4, T. 15 N., R. 14 E.,

S. B.), Tucker and Sampson (33) p. 128, Wiebelt (1) p. 1. 4, In the

Clark Mountains, 5 miles northeast of Valley Wells (T. 17 N., R. 13

E., S. B.), Tucker (8) p. 95. 5, With galena in the Ivanpah district,

Tucker (4) p. 363.

Tulare County: 1, Smithsonite has been found in the Silver Crown
group (sec. 7, T. 23 S., R. 33 E., M. D.), Tucker and Sampson (29)

p. 331.
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SMOKY QUARTZ
See quartz

SOAPSTONE
See talc

SODA AMPHIBOLE
See amphlbole

SODA MICROCLINE
See feldspar

SODA NITER—Chile Saltpeter

Sodium nitrate, NaNOa
Hexagonal-rhombohedral. Crystals, massive, incrustations. Cleavage

perfect rliombohedral. Vitreous luster. Color white, reddish, grayish, yel-

lowish. H. = 11-2. G. = 2.24-2.29.

Fu.ses with strong yellow flame of sodium. Heated in a bulb tube with

potassium bisulphate, gives off red vapors of nitrous oxide. Soluble in

water. Taste cooling. In general, in California, the mineral is not recog-

nized as such, but only by analysis of solubles from "niter beds."

Nitrates can exist in solid form only in arid regions, and are there-

fore peculiar to desert lands, where they are sometimes left as white

incrustations by evaporation. Some of these white crusts may be found

in the California desert land, but no important deposits are known,

Mansfield and Boardman (4) pp. 23-30.

Imperial County: 1, Soda niter has been found along the shoreline of

the old Salton Sea, near the Mud Volcanoes, H. S. Gale (1) p. 27.

hiyo County: 1, Crusts containing soda niter and niter occurring

along the Amargosa Kiver and along shore lines and old beaches of

Death Valley, were reported by G. E. Bailey (2) p. 16_9. 2, Crusts of

soda niter and niter occur near Shoshone, Noble (4) p. 71. 3, The Con-

fidence, Upper Canyon, Zabriskie, Ratcliff claims, and Furnace Creek

nitrate fields contain small amounts of soda niter. Noble et al. (1)

pp. 22-88.

Merced County: 1, It occurs in crusts with other sodium salts, from
Merced Bottom, Hilgard (1) p. 25, Laizure (3) p. 182.

Riverside Countx): 1, Minor amounts are found in the Vivet Eye
area (T. 1 S., R. 23, 24 E., S. B.), Turner (28) p. 636, Noble (4) p. 54.

San Bernardino County: 1, White incrustations containing soda niter

and niter occur along the Amargosa River, G. E. Bailey (2) p. 169. 2,

Small amounts of soda niter have been found in the Calico district,

A. Williams (1) p. 599, and at Scarlcs Lake. 3, The Lower Canyon,

Saratoga, Upper Canyon, Barstow syncline, Coolgardie Lake, Pilot,

Leach Lake, Owl Spring, Twenty-Nine Palms, West Well, Beal, Vidal,

and Danby Lake nitrate fields contain small amounts of soda niter,

Noble (4) pp. 10-32.

Tulare County: 1, Alkaline crusts containing soda niter with other

soda salts occur in the San Joaquin Valley, near Tulare, Hilgard (1)

p. 25.

SODA ORTHOCLASE
See feldspar

SODA PYROXENE
See pyroxene
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t SONOMAITE, 1877
See pickeringite

SPECULARITE
See hematite

SPESSARTITE
See garnet

SPHALERITE—Zincblende—Black Jack

Zinc sulphide, ZnS
Isometric ; hextetraliedral. Imperfect crystals, granular and massive.

Cleavage perfect dodecahedral. Brittle. Hesinous luster. Color yellow,

brown, black. Streak colorless to yellowi.sh brown. H. = 3i-4. G. = .3.9-4.1.

A slight coating, yellowish white when hot and whitish when cold, is

obtained by intense heating. A few drops of cobalt nitrate added to the

assay and intensely heated gives a yellowish-green color, which is chac-

teristic of zinc minerals. Gives strong hydrogen sulphide odor when dis-

solved in hydrochloric acid.

Sphalerite is very common and is prevalent in most of the mining
regions, It varies from clear light-brown to very dark-brown, almost

black masses. Its typical associate is galena, but it is also often inti-

mately mixed with pyrite, chalcopyrite, tetrahedrite, arsenopj^rite, and
lead-silver minerals. In the smelting of zinc-bearing ores few of the

smelters have endeavored to save the zinc.

Only the more interesting occurrences can be listed in any detail.

For other occurrences, references will be given by counties.

Inyo County: 1, Cleavage pieces of sphalerite up to 3 inches across,

with fluorite and galena, have been found in the Darwin district.

Defiance and other ore bodies, A. Knopf (4) p. 7, Kelley (4) p. 543.

Los Angeles County: 1, The lead mines on Santa Catalina Island

were rich in sphalerite, Hanks (12) p. 371, Tucker (12) pp. 33-38. 2,

Massive sphalerite with galena and pyrrhotite, occurs at the Indicator

mine, 12 miles from the mouth of Pacoima Canyon, Tucker (4) p. 318.

Mariposa County: 1, Triboluminescent sphalerite, a mixture of fine-

grained sphalerite, barite, chalcopyrite, and kaolinite, which glows

when rubbed, occurs at the Fitch mine (sees. 9, 10, T. 4 S., R. 15 E.,

M. D.), Eakle (5) p. 30, Eakle and Sharwood (6) p. 1000, Headden (1)

p. 177.

Merced County: 1, Triboluminescent sphalerite with barite has been
found near Merced Falls, Laizure (3) p. 175.

Nevada County: 1, Considerable masses of sphalerite, with other

sulphides, are found in the Washington district. Meadow Lake, Wisker

(1) p. 194. 2, It is quite abundant in several of the mines in Grass
Valley, Lindgren (12) p. 118.

Orange County: 1, It is plentiful in the Blue Light mine, (sees. 11, 14,

T. 5 S.,"R. 7 "W., S. B.), Fairbanks (4) p. 115. 2, Pound with pyrrhotite

and chalcopyrite on the north bank of San Juan Creek, in the south-

west part of the Elsinore quadrangle, about li miles east of the western
quadrangle boundary. Vein several feet wide as an irregular replace-

ment in Triassic sediments, Larsen, E. S., Jr., Everhart, D. L., Merriam,
Richard (18), p. 48.

Placer County: 1, Yellowish transparent blende occurs in the Ophir
district (NEi sec. 17, T. 12 N., R. 8 E., M. D.), Lindgren (7) p. 273.
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Riverside County: 1, It is one of the minerals at Crestmore, Kelley

(2) p. 141.

San Bernardino County: 1, Large masses of sphalerite carry the

silver values in some of the mines of the Silver Mountain district, 5

miles north of Adelanto and 1 mile west of route 395, Tucker and
Sampson (16) p. 267.

Shasta County: 1, An extensive ore body of finely divided sphalerite

is found at the Hobbs mine, 6 miles southwest of Round Mountain,
Crawford (1) p. 411.

Other references are to minor occurrences, listed by counties as

follows: Alpine: Crawford (1) p. 373, Gianella (1) p. 342, \V. W.
Bradley (15) p. 488; Amador: Hulin (3) p. 352; Calaveras: Hanks
(12) p. 371, Franke and Logan (4) p. 239; El Dorado: Logan (9)

p. 406; Fresno: Anbury (4) p. 281; Imperial: Tucker (11) p. 267,

Henshaw (1) p. 185; Inyo: A. Knopf (5) p. 104, Tucker (11) pp. 471,

473, Murphy (2) p. 321, Lemmon (5) p. 505, Tucker and Sampson (32)

p. 59; Kern: Hulin (1) p. 84, Tucker and Sampson (21) pp. 290, 329,

Simpson (1) p. 409, Engineering and Mining Journal (28) p. 62; Los

Angeles: Storms (4) p. 243, R. J. Sampson (10) p. 187; Madera: W. W.
Bradley (9) p. 548, Erwin (1) pp. 66, 70; Mariposa: J. B. Trask (8)

p. 52; Mono: S. M. B. (7273), Mayo (4) p. 84, R. J. Sampson (14)

pp.139, 140; Orange: Fairbanks (4) p. 117 ; Placer : Logan (11) p. 286,

(17) pp. 16, 23; Plumas: Preston (2) p. 467, Graton and McLaughlin

(4) p. 15; Sacramento: W. P. Blake (9) p. 9; San Bernardino: Cloud-

man et al. (1) p. 790, Tucker and Sampson (17) p. 341, Erwin and
Gardner (3) p. 302, Tucker and Sampson (32) p. 69, (33) p. 128; San
Diego: F. J. H. Merrill (1) pp. 667, 668; San Mateo: Hanks (12)

p. 371, (15) p. 135; Shasta: Anbury (4) p. 102, G. C. Brown (2)

p. 808, Averill (4) pp. 7, 14, 50, 57; Sierra: E. M. Boyle (3) p. 4;

Siskiyou: AveriU (5) p. 280; Trinity: Averill (9) pp. 28, 34; Tulare:

Hanks (12) p. 371, Franke (1) p. 436; Tuolumne: Tucker (1) p. 138,

Oak Hill mine, see. 30, T. 2 S., R. 14 E., M. D., Logan (23) p. 54.

SPESSARTITE
See garnet

SPHENE—Titanite

Calcium titano-silicate, CaTiSiOs

Monoclinic. In wedge-shaped and flattened crystals. Sometimes massive
and compact. Prismatic cleavage distinct. Adamantine luster. Color
brown, yellow, gray, yellowish green, black. Streak white. H. = 5-5^.

G. = 3.4-3.56.

Fusible at about 3. Slightly soluble in hydrochloric acid, and the solu-

tion, when boiled down with metallic tin, assumes a violet color due to

the titanium.

Sphene is a common accessory mineral of the granites, gneisses, and
schists of the state. It has been mentioned by many writers in their

petrographical descriptions as a microscopic constituent of rocks.

Contra Costa County: 1, Sphene is mentioned as an associate of
erossite in the schists near San Pablo, by Palache (3) p. 184.

El Dorado County: 1, Sphene was first observed in the state by W. P.
Blake (17) p. 193, in the granite of Slippery Ford and other places of
the Sierra Nevada.
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Fresno County: 1, Sphene is a constituent of the roeks at Fine Gold

Gulch, Hanks (iS) p. 138.

Iwjo County: 1, It occurs in small amount at the Wilshire gold

mine west of Bishop, Turner (34) p. 888. 2, It occurs in fair-sized crys-

tals in the tactite at Darwin, Kelley (4) p. 540. 3, Sphene occurs rather

abundantly in large well-formed crystals (up to 2 inches in length), at

the foot of the Palisade Glacier, D. I. Axelrod, (p.c. '46).

Imperial County (?): 1, Chromiferous sphene from the "southern

California desert area," was examined by Jaffe (1) p. 640.

Kern County: 1, Sphene occurs with garnet, quartz, and feldspar in

a contact-metamorphic limestone 200 yards east of Hobo Springs, near

Havilah, Melhase (p.c, '36).

Los Angeles County: 1, Green, brown and yellow sphene crystals up
to I inch are found in large boulders of diorite in alluvial fan material

in Sierra Madre Canyon, Sierra Madre. Metzger (1) p. 56.

Marin County: 1, It occurs as one of the minerals of the lawsonite

schists on the Tiburon Peninsula, F. L. Kansome (3) p. 311.

Mendocino County: 1, Pale yellowish ciystals occur with lawsonite at

Svke rock, 3 miles east of Longvale on the new Covelo road, T. 20 N.,

R. 14 W., M.D., Chesterman (p.c. '51).

Mono County: 1, Minute grains of sphene are scattered through the

andalusite at the mine of Champion Sillimanite, Incorporated, on the

western slope of the "White Jlountains, 7 miles east of Molcalno, Wood-
house (2) p. 4.

Plumas County: 1, It occurs as numerous irregular grains with apa-

tite in the diorite countrj' rock of the Superior mine, Graton and
McLaughlin (4) p. 34.

Riverside County: 1, Granular sphene in pale-brown grains is abun-
dant in the quartz monzonite at Crestmore, Eakle (15) p. 330, and in

some of the pegmatites, Woodford (11) p. 360. 2, Small eiystals of
sphene occur in the gaugue of the Eagle Mountain iron ores. Harder
(6) p. 54. 3, Sphene occurs as large yellow crystals with black tourma-
line and quartz at a contact of granodiorite and quartzite in the West
Riverside Hills, Eggleston (p. c, '36). 4, Crystals up to 1 by i by i
inches appear in granodiorite on the northwest side of Deep Canyon
(sec. 36, T. 6 S., R. 5 E., S. B.), Webb (7) p. 344.

San Bernardino County: 1, Considerable sphene appears in the Iron
Age ore deposit near Dale, Harder and Rich (4) p. 234.

San Diego County: 1, Sphene is a minor associate of dumortierite at
Dehesa, Schaller (7) p. 211.

Sa7i Mateo County: 1, It is a notable constituent of the Montara
granite near San Francisco, Lawson (2) p. 411.

Santa Clara County: 1, Fine large crystals of sphene occur in the
eclogites of Calaveras Valley, Murgoci (1) p. 388; 2, and in the quartz-
ite and diorite of Oak Hill, near San Jose, ibid. p. 390.
Sonoma County: 1, Sphene is a conspicuous constituent of glaueo-

phane schists near the mouth of the Russian River, Pabst (1) p. 333.

2, Crystals up to 1 centimeter in size, often concentrated along crevices
in eelogite, have been found at the W. P. A. quarry, Mill Creek, Svsdtzer

(5) p. 83.

Trinity County: 1, It was found with epidote, colorless garnet, and
zircon in a soda granite-porphyry in the Iron Mountain district, Wea-
verville quadrangle, (N. R.).
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SPINEL
Magnesium, aluminum oxide, MgO'AUOa

Isometric. Usually in octahedrons ; rounded grains. Brittle. A'itreous

luster. Color rubj- red, blue, green, brown, black. Streak white. H. = 8.

G. - 3..5-1.1.

Infusible. Fused with sodium carbonate, dissolved in hydrochloric acid,

the solution yields aluminum hydroxide on the addition of ammonia, and
white magnesium phosphate on the further addition of sodium phosphate,

thus distinguishing it from corundum.
Picotite is a brown spinel containing chromium and iron ; it occurs in

the serpentine rocks. Pleonaste is a dark-green iron-magnesium spinel.

Spinel occurs only as a rock constituent and exists in some of the

gold-placer sands as ruby-red grains resembling red garnet.

Butte County: 1, Small crystals of rubj' spinel have been found in

the rock of the "diamond mine" near Oroville, (N. R.).

Fresno County: 1, Colorless, red, and black crystals 1 to 4 millimeters

in diameter are present in the contact metamorphosed limestone of the

Twin Lakes area, Chesterman (1) p. 254.

Humboldt County: 1, Ruby spinel occurs in the beach sands at Gold
Bluff, Kunz (24) p. 47.

Inyo County: 1, Spinel, variety pleonaste, has been found in the south

end of Butte Valley, Ubehebe ("?) mining district, S.M.B. (21329).

Lassen County: 1, Microscopic brown octahedral crystals of picotite

have been found in quartz basalt at Cinder Cone, Lassen Volcanic

National Park, Diller (3) p. 23, Finch and Anderson (1) p. 261.

Monterey County: 1, Grains of ruby spinel have been found near

Jolon, S. M. B. (15855).
Placer County: 1, Picotite has been found at Rocklin, Hanks (12)

p. 309, Schrader et al. (1) p. 75.

Eiverside County: 1, Specimens of spinel have come from northwest

of Anza, and in the Thomas Mountain district, W. W. Bradley (29) p.

107. 2, Spinel, both pale and dark blue green, has been found in minor
amount at Crestmore, A. F. Rogers (31) p. 466, W. W. Bradley (28)

p. 498, Murdoch (p. c, '45). 3, Spinel has come from the old city

quarry, Riverside, A. F. Rogers (19) p. 581. 4, From the new city

quarry, south of Riverside, Richmond (1) p. 725.

San Benito County: 1, Pale crystals and grains of spinel have been
found in altered serpentine half a mile downstream from the benitoite

locality, Woodhouse (p.c, '45), Williams (p.c, '49), "Watters (p.c,

'51).

San Bernardino County: 1, Black spinel occurs in the basalt flows
south of Pipes Canyon, (sees. 21, 22, T. 1 N., R. 4 E., S. B.), (N. R.).

2, In basalt near Quail Springs (T. 1 S., R. 7 E., S. B.), (N. R.).

3, Black granular masses and small crystals of spinel have been found
at the Dewey mine, Clark Mountain district, Schaller (50) p. 816.
San Diego County: 1, Blue spinel was reported to occur in the Mack

mine near Rincon; the deep-green, pleonaste variety, in small octahe-
drons, occurs there with garnet, Kunz (24) p. 48, A. F. Rogers (4)
p. 209. 2, Small rounded patches of bright green spinel (var. gahnite)
occur in nodules of phosphate minerals from the Katerina mine, Hiriart
Hill, Pala, Jahns and Wright (5) p. 31, Murdoch (p.c. '51).

San Luis Obispo County: 1, Ruby spinel has been observed near San
Luis Obispo, Kunz (1) p. 486, (24) p. 47; some of the crystals were
half a carat each, and of gem quality.
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Siskiyou County: 1, Picotite occurs in the basalts of Mount Shasta,

Wadsworth (1) p. 314, Hanks (12) p. 309.

Tulare County: 1, Granular green spinel occurs in metamorphosed
serpentine on the southwest side of Rocky Hill and in metamorphosed
basic volcanic rocks on the southern slope of Woodlake Mountain,

Durrell (p. e., '35).

SPODUMENE
Lithium and aluminum silicate, LiAI(Si03)2

Monoclinic. Crystals prismatic, often flattened ; sometimes very large.

Massive, cleavage perfect prismatic. Brittle. Vitreous luster. Color green-

ish white, grayish white, emerald green, lilac, amethystine. Streak white.

H. = 6^7. G = 3.13-.3.20.

Fuses to a clear glass and gives a red lithium flame, best seen through

blue glass or through a Mcrwin color screen. Insoluble in acids.

Eunsite is a beautiful transparent variety, lilac or amethystine in color.

It is sometimes called California iris. Hiddenite is an emerald-green

spodumene. Triphane is colorless to yellow.

Spodumene is found in large crystals and cleavage masses in pegma-
tites, commonh- associated with lepidolite and lithium tourmaline.

Kern County: 1, Grains of spodumene have been identified in the

heavy minerals from drill cores in the Lazard area, west of Lost Hills,

Reed and Bailey (4) p. 363.

Riverside County: 1, The variety kunzite has been found in the Fano
[Simmons] mine (sec. 33, T. 6 S.,"R. 2 E., S. B.) on Cahuila Mountain,

Kunz (23) p. 967, (24) p. 25. This kunzite shows spectroscopic traces of

germanium, Papish (2) p. 477.

San Diego County: 1, The variety kitnzite was first discovered in the

White Queen mine,'Pala, in 1902, Kunz (26) p. 1345, and was described

from the Pala Chief mine, Kunz (18) p. 264, (24) p. 83. The largest

crystal found was 23 by 4 by 2 centimeters in dimensions. This kunzite

showed 0.043 percent gallium by spectroscopic methods, Gabriel et al.

(1) p. 119. Schaller (2) p. 265, has also recorded hiddenite and, white

spodumene from Pala. Other references, Baskerville (1) p. 303, Basker-

ville and Kunz (2) pp. 25-28, R. 0. E. Davis (1) p. 29. Spodumene
associated with lithia-beryl and purpurite ( ?) was found at the Naylor-

Vanderberg mine, Pala, Kunz (26) p. 1344. Kunzite and hiddenite in

crystals up to 7^ by 2 by l{j inches in size are reported in the gem
pegmatites at Pala, Jahns and Wright (5) pp. 19, 30, 36. 2, Kunzite

was found in small amounts at the Victor mine, Riucon, A. F. Rogers

(4) p. 210. In the Clark vein, in the same locality, large rough crystals

of spodumene occur in quartz, altering to petalite and heulandite, Mur-
doch (18) p. 198, Hanley (1) p. 23. 3, Kunzite was found in the Moun-
tain Lily mine, Aguanga Mountain, Kunz (24) pp. 25, 62. 4, Small,

clear pieces of spodumene have come from the Himalaya mine. Mesa
Grande, Kunz (24) p. 135. 5, An unverified report records kunzite from
the Vista Chief and Mountain Belle mines, Moosa Canyon (E| sec. 27,

T. 10 S., R. 3 W., S. B.), Kunz (24) p. 62, F. J. H. Merrill (1) p. 702.

6, Kunz (18) p. 280, has reported kunzite from near Menchoir.

SP'JRRITE
Calcium carbonate and silicate, CaC03-2Ca2Si04

Monoclinic. Granular masses. Cleavage, one good. Color pale gray to

green and bluish. H. = 5. G. = 3.01.

Infusible. Gives calcium flame. Soluble in hydrochloric acid with some

effervescence, and separation of silica.
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Riverside County: 1, Spurrlte occurs intimately associated with mer-

winite and gehlenite in the limestone at Crestmore, Poshag (2) p. 80,

Woodford (11) p. 360.
STANNITE

Sulfide of copper, iron, and tin, Cu3FeSnS4

Tetragonal, crystals rare. Massive granular. Poor cleavage. H. =: 4.

G. = 4.3-4.5. Luster metallic, streak blackish, color steel gray to iron

black.

Decomposed by HNOa with separation of sulphur and tin oxide.

Santa Cruz County: 1, Stannite occurs in crystalline limestone, asso-

ciated with frankeite and meneghinite, in the Pacific Limestone Prod-
ucts quarrj', 2 miles west of Santa Cruz, Milton, Chesterman (p.c. '54).

STAUROLITE
Iron aluminum silicate, Fe"Al4SiaOio(OH)2

Orthorhombie. Crystals, often cross twins. Cleavage, one distinct.

Brittle. Subvitreous luster. Color yellow, brown, black. Streak uncolored.

H. = 7-Ti. G. = 3.65-3.77.

B.B. infusible. With the fluxes gives reactions for iron and manganese.
Decomposed by sulphuric acid.

Staurolite occurs only in metamorphic rocks rich in aluminum.
Inyo County: 1, Microscopic grains of staurolite have been found in

quartz-mica schist on the west side of the Panamint Range near Bal-

larat, Murphy (4) p. 345.
STEATITE
See talc

STELLERITE
See stilbite

STEPHANITE—Brittle Silver Ore

Silver antimony sulphide, Ag5SbS4

Orthorhombie. Crystals common, .showing at times striations on the

prism faces ; also massive. Brittle. Metallic luster. Color and streak iron

black. H. = 2-2i. G. = 6.2-6.3.

The reactions are similar to those for pyrargyrite, but the streak or

powder is black, whereas that of pyrargyrite is reddish.

Stephanite is an important and usually prominent silver mineral in

silver districts, but it is not common in California. It is often associated

with argentite and polybasite as an original mineral of the veins.

Alpine County: 1, Stephanite has been reported from the Morning
Star mine, Mogul district, Hanks (12) p. 371, Eakle (16) p. 13. Also
with hiibnerite from the Zaca mine, Gianella (1) p. 342, Partridge (1)

p. 264.

Inyo County: 1, It was found with argentite in the Cliff mine, north-

west of the head of Deep Spring Valley, Goodyear (3) p. 237, 2, It

occurred with tetrahedrite and argentite at the Belmont mine, Cerro
Gordo district. Tucker (4) p. 283.

Mono County: 1, Stephanite occurred in the Benton district, Whiting

(1) p. 378. 2, It was abundant, with pyrargyrite, in the Oro, Addenda,
and Fortuna mines, Bodie district. Whiting (1) p. 392. 3, It is found
in the Patterson district, Sweetwater Range, (N. R.).

Nevada County: 1, It was found in the Allison Ranch mine, Grass
Valley, Lindgren (12) p. 119.
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San Bernardino County: 1, It occurred in the St. Lawrence Rand
mine (sec. 1, T. 30 S., R. 40 E., M. D.), Hamilton and Root (5) p. 170.

2, In the Carlyle mine, Dale district (sec. 11, T. 1 S., R. 12 E., S. B.),

Tucker and Sampson (27) p. 61.

Shasta County: 1, It occurs with native silver, galena, and sphalerite

in a calcite-quartz gangue at the Igo Consolidated mines, (N. R.).

STETEFELDTITE
See partzite

*STEWARTITE, 1912

Hydrous manganese phosphate, 3MnO-Ps05-4H20
Triclinic. In fibers or minute crystals. One cleavage. Colorless to yel-

low. G. = 2.94.

Reacts similarly to hureaulite.

San Diego County: 1, Stewartite was found as an abundant altera-

tion product of lithiophilite in the Stewart mine at Pala. It was de-

scribed and named by Schaller (29) p. 144.

STIBICONITE
Hydrous antimony oxide, SbsOsCOH)?

Mostly amorphous. Massive or as a crust or powder. Color yellowish

white. H. = 4-5i. G. = 5.1-5.28.

Reacts like cervantite, but yields water in a closed tube.

Occurs as an alteration product of stibnite or native antimony.

Inyo County: 1, The bright- or orange-yellow alteration product of

stibnite in Wild Rose Canyon may be stibiconite, D. E. White (1)

p. 317. 2, It has been doubtfully reported from Cerro Gordo, S. M. B.

(8584).
Kern County: 1, Stibiconite has been found with native antimony at

Little Caliente Springs, S. M. B. (11671). 2, On Erskine Creek, Behre

(1) p. 332.

San Benito County: 1, It has been reported from the Stayton mine,

W. W. Bradley (28) p. 343.

San Bernardino County: 1, An occurrence has been reported from
the Old Woman i\rountains, W. W. Bradley (28) p. 207.

San Luis OMspo County: 1, It has been found with cervantite at the

Marquart mine (T. 26 S., R. 9 E., M. D.), Eckel et al. (1) p. 537, 543.

* STIBIOFERRITE—Stibiaferrite, 1873

A hydrous antimony-iron oxide

Thin coatings. Color yellow to yellowish brown. H. = 4. G. = 3.6.

Streak dull yellow. Luster slightly resinous. Soluble in HCl.

Santa Clara County: 1, It has been found as a coating on stibnite at

an unidentified location in tlie county. Goldsmith (3) p. 366.

STIBIOTANTALITE
NIobate and tantalate of antimony, Sb(Ta,Cb)04

Orthorhombic. Hemimorphic prisms, twinned. Cleavage, one distinct.

Resinous to adamantine luster. Color light brown to dark brown. H. — 5i.

G. = 5.9S-7.37, mostly 6.0-6.7. Pyroclectric.

Reduced on charcoal with sodium carbonate, it gives a white coating

and metallic brittle bead of antimony. Fused with potassium bisulphate,

fusion dissolved in hydrochloric acid, and the solution boiled down with
metallic tin, assumes the blue color due to niobium and tantalum.
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San Diego County: 1, Stibiotantalitc was found in small amounts

in the pegmatite veins at Mesa Grande associated with gem tourmaline,

pink beryl, quartz, orfhoelase, lepidolite, and cassiterite. It was de-

scribed and analyzed by Penfield and Ford (8) p. 61. It was noted

by Selialler (25) p. :i52. Ilnfremaeh (1) p. 92 observes that it is not

isomorphous with columbite. 2, Stibiotantalitc is very rare, but present

in the pegmatites of Hiriart Hill, Pala, Jalins and Wright (5) p. 31.

STIBNITE—Antimonlte
Antimony sulphide, SbjSa

Orthorhombic. Long prismatic crystals, often bent and curved and with

faces striated and furrowed. Cleavage, one perfect. Metallic luster. Color

and streak lead gra.v. H. = 2. G. = 4.52-1.62.

Melts in a candle flame. Heated on charcoal, it gives dense white coat-

ing and odor of sulphur. Soluble in hydrochloric acid.

Stibnite is the common ore of antimony, and numerous deposits of

it exist in the state. It occurs generaUv as veins in granitic rocks and
schists. In gold and copper districts it is a common associate of galena,

sphalerite, chalcopyrite, pyrite, and tetrahedrite. It is characteristically

associated with cinnabar.

Alameda Counfi/: 1, Large masses of stibnite occur at IMount Oso, in

the Mount Diablo Kange, J. B. Trask (2) p. 94, (4) p. 390.

Alpine County: 1, It occurs with pyrargyrite and proustite at the

Exchequer mine. Silver Mountain, R. W. Raymond (9) p. 22.

Calaveras County: 1, Stibnite has been observed with gold at

Mokelumne Hill, (N. R.). 2, With cinnabar at the Oro y Plata mine
near Murphy, Turner and Ransome (18) p. 6.

Colusa County: 1, Stibnite occurs with cinnabar and gold at the

ilanzanita mine, Becker (4) p. 367.

Contra Costa Co^inty: 1, Stibnite occurs at the Mount Diablo quick-

silver mine, (N. R.).

Inyo County: 1, In the Cerro Gordo district stibnite was found with

the silver-lead ores, and some limonite specimens from there seem to be

pseudomorphs after long prismatic stibnite crystals, (N. R.). 2, Large
bodies of stibnite with cervantite are said to occur on the western slope

of the Panamint Range near Wild Rose Springs, Crawford (1) p. 21.

3, A large outcrop occurs on the eastern slope of the Argus Mountains,

between Revenue and Shepherd Canyons, C. A. Waring and Iluguenin

(2) p. 60. 4, Blades of stibnite up to 4 inches in length, partly oxidized

to cervantite, are found in the Darwin district, Kelley (4) p. 544. 5, It

has been mined 44 miles south of Bishop, Tucker and Sampson (32)

p. 58. 6, Stibnite oceui's as lenses and pods in limestone at the Old
Dependable antimony mine, NEJ T. 19 S., R. 45 E., M. D., Norman
and Stewart (2) p. 29. 7, Also at the Rocket claim, sec. 29, T. 22 S.,

R. 43 E., M. D., ibid. p. 84.

Kern County: 1, The deposits of stibnite in the San Emigdio Moun-
tains at the head of San Emigdio Canyon (see. 10, T. 9 N., R. 21 W.,
S. B.) have long been known and were the first worked in the state,

W. P. Blake (7) p. 292, Angel (2) p. 225. Veins of stibnite are plen-

tiful in the mountains in the northeastern part of the county. 2, On
Erskine Creek stibnite has been found with native antimony, W. W.
Bradley (11) pp. 21, 22. 3, Stibnite also occurs in the Caliente district,
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Boalich and Castello (2) p. 11. 4, Good crystalline stibnite occurs at

Piute (N. R.). 5, In the Tom Moore mine, Clear Creek district, W. W.
Bradley (11) pp. 21, 22. 6, Near Tehachapi, W. W. Bradley (11) p. 21.

7, Near Kernville, Hanks (12) p. 375. 8, At Hot Springs. 9, Near
Havilah, Watts (2) p. 237. 10, In the Cedar Creek mining district

(N. R.). 11, It occurs in the Sierra Sue mine near Glennville (N. R.).

12, Minute spherulites of stibnite occur in kernite and borax in the
Kramer district, Sehaller (45) p. 165. 13, 30 miles we.st of Koehn [Cane]
(sees. 5, 6, T. 30 S., R. 31 E., M. D.), G. C. Brown (1) p. 476. 14, Near
Amalie (sec. 34, T. 30 S., R. 32 E., M. D.), Tucker and Sampson (32)

p. 61. 15, Rarely in Golden Queen mine, near Mojave, J. W. Bradley
(p. c, '45).

Lake County: 1, Stibnite has been found with cinnabar at Sulphur
Bank on Clear Lake, W. P. Blake (29) p. 642. It is being deposited

now, C. P. Ross (3) p. 339, (5) p. 451, Everhart (1) p. 139.

Los Angeles County: 1, Stibnite has been found in the mountains

south of Lancaster, Aubury (3) p. 359. 2, In Paeoima Canyon, with

cobalt-nickel ores, Tucker (13) p. 288.

Merced County: 1, Pine specimens of prismatic stibnite have come
from the McLeoud mining district (sec. 32, T. 11 S., R. 7 E., M. D.),

Laizure (3) p. 175; 2, from the Red Metal mine (sec. 32, T. 11 S., R. 7

E., M. D.), Irelan (3) p. 350.

Mono County: 1, Stibnite is common in the Blind Spring Hill dis-

trict, associated with the silver-lead ores, and good specimens have come
from the Comanche, Comet, and Diana mines, Loew (1) p. 653. 2, Stib-

nite occurs in Bloody Canyon (T. 1 S., R. 25 E., M. D.), Hanks (12)

p. 375.

Monterey County: 1, Stibnite occurs at Los Burros mines (sec. 1, T.

24 S., R. 5 E., M. D.), Preston (4) p. 261.

Napa County: 1, Fibrous bands of stibnite occurred with the cinna-

bar at the Manhattan and the Boston or old Redington mines at Knox-
ville, W. W. Bradley (5) p. 86.

Nevada County: 1, Stibnite occurs with galena in quartz at the Red
Ledge mine, E. M. Boyle (1) p. 67. 2, In the Mohawk antimony mine
near Nevada City, ibid. pp. 13, 67.

Orange County: 1, It occurs with galena and sphalerite in the Dun-
lap mine, head of Santiago Canyon, Hanks (14) p. 119.

Placer County: 1, It occurs with gold-bearing quartz in the St. Lau-
rence mine, Ophir mining district, C. A. Waring (4) p. 350.

Riverside County: 1, Bunches of stibnite were found at the Crowell
mine, 5 miles southeast of South Riverside, (N. R.). 2, Fine-grained
stibnite was found near Corona, F. J. H. Merrill (2) p. 524. 3, Stibnite

occurs in Mabey Canyon, Tucker and Sampson (32) p. 65.

San Benito County: 1, There are numerous veins of stibnite in asso-

ciation with the cinnabar deposits, especially in the northeastern part

of the county. Pine crystallized specimens have come from the Rip Van
Winkle, Alta, Gleason, and Shriver claims on Antimony Peak, northeast

of Hollister, Hanks (12) p. 374, Crawford (1) p. 22. Some of the good
crystals were measured by Eakle (9) p. 231. 2, Long divergent prisms
of stibnite have come from the Blue Wing vein of the Stayton quick-

silver mine, Aubury (2) p. 148.
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San Bernardino County. 1, Stibnite was found in a boulder at the

Centennial mine, Hanks (12) p. 375, De Groot (1) p. 461. 2, A small

vein of stibnite associated with wolframite was found in Clark Moun-
tain, Hess (14) p. 49, Tucker and Sampson (16) p. 204. 3, It occurred

with the seheelite at Atolia, Hess (14) p. 49, Lemmon and Dorr (4)

p. 219, and in large crystals in the silver ores of the Rand district,

Hulin (1) p. 99. 4, Stibnite is present with wolframite at the Sagamore
mine, New York Mountains, Aubury (4) p. 332. 5, It is found occasion-

ally at the Calico mines with realgar, Weeks (2) p. 768. 6, Stibnite is

reported from the Desert Antimony Mine, sec. 18, T. 16 N., R. 14 E.,

S. B., 2| miles east of Mountain Pass, L. A. "Wright et al. (5) p. 60.

San Luis Obispo County: 1, It occurs near the head of the San Simeon
Creek, Logan (3) p. 676. 2, Radiating prisms of stibnite in quartz occur

near Cambria, S. M. B. (13827). 3, Beautiful crystalline stibnite with
pyrite in quartz occurs on the South Fork of San Simeon Creek, near
the summit of the Santa Lucia Range, (N. R.).

Santa Clara County: 1, Large divergent columnar masses have come
from near Gilroy, Hanks (12) p. 375. 2, Stibnite is an associate of cin-

nabar at the New Almaden quicksilver mines (Stanford Collection).

3, It occurs at Pacheco Pass, Hanks (12) p. 375.

Sierra County: 1, It occurs with the gold ores at Downieville, S. M. B.

(7101).
Trinity County: 1, It is found near T. 38 N., R. 6 W., M. D., "W. P.

Miller (1) p. 716.

Tulare County: 1, It is found in the Mineral King district as an
associate of argentiferous galena in quartz with pyrite on the Dennison
Mountains; in a quartz vein cutting slate at the Lady Alice mine, a
quarter of a mile south of Mineral King, Hanks (12) p. 375, Franke
(1) p. 431.

STILBITE
Hydrous sodium, calcium, and aluminum silicate,

(Ca,Na,K)6Alio(AI,Si)2Si28O8o-30H2O

Monoclinic. Commonly in sheaf-like aRKreRate.^. lamellar. Cleavage, one
perfect. Brittle. Vitreous to pearly luster. Color white, yellowish brown.
Streak uncolored. H. = 3i-4. G. = 2.09-2.20.

Fuses with exfoliation. Gives water in a closed tube. Soluble in hydro-
chloric acid without gelatinizing.

Htellerite and cpidesmine are varietal names of certain types of stilbite.

Stilbite is a common zeolite occurring usually as sheaflike aggre-

gates in cavities and seams of volcanic rock.

Inyo County: 1, Stilbite crystals occur in platy calcite from the Car-

dinal mine. Middle Fork, Bishop Creek, Murdoch (p. e. '51).

Los Angeles County: 1, Stilbite occurs with heulandite, as sheaves

and platy crystals up to 8 centimeters long, a quarter of a mile west

of Acton, Murdoch and "Webb (6) p. 352. 2, Sheaflike aggregates of tab-

ular crystals occur at locality 6, Coldwater Canyon, Neuerburg (1)

p. 158. 3, Stilbite is very widespread on fractures in dioritic rocks in

the region of the Vincent cutoff, Neuerburg (p. c. '53).

Modoc County: 1, Specimens of lava with amygdules filled with stil-

bite and natrolite have come from this county, S. M. B. (10258).

Plumas County: 1, "White and brown stilbite occur with chabazite

and natrolite in the cavities of basic rock at Engels, A. Knopf and An-
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derson (12) p. 30. 2, Stilbite occurs as coatings or sheaves, in veins with
apatite, south of and near the Superior mine, C. A. Anderson (6) p. 313.

Riverside County: 1, Translucent stilbite occurs with phillipsite in

garnet rock at Crestmore, Woodford et al. (10) pp. 362, 374.

Sa7i Bernardino County: 1, Tabular crystals in lava cavities occur on
Opal Mountain, T. 32 S., R. 45 E., M. D., Lackey (p. c, '43).

San Diego County: 1, It occurs as sheaflike aggregates of small

brown crystals at the Victor mine near Rincon, A. F. Rogers (4) p.

213. 2, Occasionally in some of the gem-bearing pegmatites at Pala,

Schaller (p. c, '35), Jahns and Wright (5) p. 42. 3, Stellerite, which
according to Pabst (5) p. 271 is the same as stilbite, has been found
in cavities of the igneous rock at the Calavera quarry, Larsen and
Switzer (16) p. 567. 4, Stellerite has been recorded as abundant in

irregular veins in a quartz latite stock at the head of the south fork

of San Onofre Creek, Larsen (17) p. 111. 5, Stilbite is found in veins in

granodiorite boulders in Fish Creek wash, 2 or 3 miles south of the Pish

Creek Mountains gypsum deposit, J. Murdoch (p.c. '48).

Santa Barbara County: 1, It was found in the San Pablo Mountains
of Santa Rosa Island, S. M. B. (12295).

Sonoma County: 1, Stellerite is reported from near the Devils Pulpit,

The Geysers, on the ridge above the bluff, Vonsen (6) p. 292.

Tulare County: 1, It occurs in volcanic rock at Mount Kaweah,
(N.R.).

STILPNOMELANE
Hydrous iron, magnesium, and aluminum silicate

2{Fe,IVIg)O(Fe,AI)203-5Si02-3H20

Monoclinic. Micaceous. Brassy to submetallic luster. Color black, yellow-

ish aud greenish bronze. H. = 3-4. G. = 2.77-2.96.

Fuses with difficulty and becomes magnetic. Decomposed by hydro-
chloric acid, but without forming a jelly. Gives much water in a closfed

tube.

Chalcodite is a rare brown variety, occurring in minute scales, often

with a bronze luster.

Inyo County: 1, Stilpnomelane has been reported to occur as bronze-

brown flakes on analcite and natrolite in the amygdules of an andesite

in the Furnace Creek wash, 2 miles west of Ryan. Foshag (p. c, '47),

however, thinks its identity is quite doubtful, and suggests eeladonite

or chlorite.

Santa Barbara County: 1, Brown crystals of chalcodite have come
from this county, S. M. B. (11533).

Santa Clara County: 1, Stilpnomelane has been reported in some of

the glaucophane schists of the New Almaden region, Hutton (1) p.

1373.

STOLZITE
Lead tungstate, PbW04

Tetragonal. In pyramidal crystals. H. = 3. G. = 7.8-S.l. Color green to

gray to brown. Easily fusible.

Inyo County: 1, Bunches of crj'stals of stolzite, coated with tungstite,

were found in the Thompson mine at Darwin, Tucker and Sampson

(30) p. 567, S. M. B. (21074).
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STREAM TIN
See cassiterite

STRENGITE
Hydrous iron phosphate, FeP04-2H;0

Orthorhombic. Genorally in sphorical iiml liotryoiilal forms. One cleav-

age perfect. Vitreous luster. Color pale red. H. = 3-4. G. = 2.87.

Fusible. Soluble in hydrochloric acid.

Occurrences may be metastrengite, which see.

Amador County: 1, Strenjjite was described by Hulin (3) p. 351 as

occurring with apatite in the deep levels of the Kennedy mine.
Sa7i Diego County: 1, Blue fibrous strengite (?) occurred with sal-

monsite in the Stewart mine at Pala, Schaller (29) p. 145.

STROMEYERITE
Silver and copper sulphide, (Ag,Cu)2S

Orthorhombic. Generally compact massive. Metallic luster. Color and
streak dark steel gray. H. = 2-2}. G. = 6.15-6..3.

Dissolves in nitric acid ; a few drops of hydrochloric acid added to the

solution produce a precipitate of white silver chloride. Ammonia added to

solution dissolves this precipitate and the solution turns deep blue.

Alpine County: 1, Stromeyerite was observed in the Monitor mining
district, Crawford (1) p. 373, Eakle (16) p. 13.

_

El Dorado County: 1, Stromeverite was tentatively identified in the

Winton and Threlkil prospect (SF4 sec. 17, T. 11 N., E. 8 E., M. D.),

Logan (19) p. 225.

Inyo County: 1, The Silver Queen and other mines of the Panamint
Range contained stromeyerite associated with tetrahedrite and cerargj--

rite. It was found: 2, in the Cerro Gordo, Irelan (4) p. 47, and 3, Wild
Rose districts, Crawford (1) pp. 373, 374. 4, It was found in the "White

I\Iountains and the Inyo Range, at various places, according to Aaron,

Hanks (12) p. 375.

Mono County: 1, It occurs with tetrahedrite in the silver ores of the

Blind Spring Hill district, where it is the principal secondary silver

mineral, Fairbanks (15) p. 151, R. J. Sampson (14) p. 172.

Riverside County: 1, "Copper-silver glance," perhaps stromeyerite,

was found at the Homestake group 8 miles northwest of McCoy Springs,

Palen ]\Iountains, Aubury (1) p. 257.

San Bernardino County: 1, Stromeyerite occurred as one of the

numerous minerals of the Calico district and an analysis of it from

the Silver King mine was made by Melville and IJndgren (1) p. 27.

2, It occurred with cerargyrite and oxidized ores in the Clarke Moun-
tains, G. M. Wheeler (3) p. 53.

Sierra County: 1, A specimen of stromeyerite came from the Original

16-1 mine, Alleghany, (N. R.).

STRONTIANITE
Strontium carbonate, SrCOa

Orthorhombic. Crystals acicular. Columnar masses, fibrous, granular.

Cleavage prismatic. Vitreous luster. Color white, gray, pale green, and

yellowish brown. Streak white. H. = 31-4- G. = 3.68-3.71.
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Effervesces in acid like calcite. Distinguished from calcite by its perma-
nent deep-crimson flame obtained by taking a little of the powder on a
platinum wire moistened with hydrochloric acid and holding it in a color-

less Bunsen flame.

Inyo County: 1, A deposit of brown massive strontianite occurs 3
miles west of Shoshone, S. M. B. (19440-D).
Plumas County: 1, Large masses of divergent columnar strontianite

were found in the Genessee Valley, S. M. B. (15350).
Riverside County: 1, Strontianite occurs sparsely as white tufted

fibers in minute balls, on a joint surface of rock in the Lone Star quarry
at Crestmore, Woodford et al. (10) p. 374.

San Bernardino County: 1, Large deposits of strontianite occur as

brown fibrous and gray granular masses in limestone in the Mud Hills,

(Strontium Hills), (sees. 20, 30, T. 11 N., R. 1, 2 W., S. B.), 10 miles

north of Barstow, A. Knopf (9) p. 257, B. N. Moore (1) p. 376, Dur-
rell (8), p. 23. Celestite and gypsum are associated in this deposit. It

also occurs here in fan-shaped or spherical aggregates up to 3 inches

in size, in clay beds. 2, It is relatively common as yellow-brown drusy
coatings lining cavities in limestone which carry celestite and colema-

nite, at Borate in the Calico Hills, Murdoch (p. c, '45). This is prob-

ably the same material mentioned by Silliman (12) p. 130, as aragonite,

presumably from Calico. 3, A small deposit is found also in the Calico

Hills about halfway down hill on the road from Borate to Yermo, Mur-
doch (p. c, '45).

Saw Diego County: 1, Strontianite is reported from the Lost Canyon
mine 5 miles northwest of Jacumba, Tucker and Reed (26) p. 52.

STROVERITE
See rutile

STYLOTYPITE
See tetrahedrite

*SULPHOHALITE, 1888

2Na2S04NaCINaF
Isometric. Crystals, mostly octahedrons ; rarely dodecahedrons and

cubes. Vitreous luster. Color faint greenish yeDow. H. = 3i. G. = 2.43.

Fuses with intumescence, coloring the flame yellow. Soluble in water,

and barium chloride precipitates barium sulphate. Silver nitrate precipi-

tates silver chloride.

San Bernardino County: 1, Sulphohalite was first discovered in

1888, as small crystals implanted on hauksite at Searles Lake, and
was described and named by Hidden and MacKintosh (2) p. 464. It was
analyzed by Penfield (5) p. 425, and by Hicks, H. S. Gale and Hicks

(7) p. 273.
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SULPHUR
Native sulphur, S

Orthorhombic. Pyrnmidal and thick tabular crystals. Also massive,

incrustinR, and powder. Brittle, resinous. Yellow, brownish or greenish

yellow. Streak white. H. = lJ-2*. G. = 2.0.J-2.00.

Burns with a bluish flame. Insoluble in water. Readily distinguished

by color, fusibility, and combustibility.

Yellow sulphur is common in the vicinity of geysers, hot springs and
volcanoes. It is also found in gypsum beds, and in association with

borax.

Alpine County: 1, Sulphur occurs in brecciated tuff and is commer-
ciallv produced at the Leviathan mine, Leviathan Peak district, 7 miles

cast of Markleeville, W. W. Bradley (21) p. 183, Gary (1) p. 495, Pabst

(6) p. 425.

Colusa County: 1, On the banks of Sulphur Creek solfataric action

has produced fine crystallized masses and granular coatings of sulphur,

sometimes in association with cinnabar, Fairbanks (6) p. 121. 2, Good
specimens have come from the Manzanita mine, "W. W. Bradley (19)

p. 196, and 3, the Elgin mine, Goodyear (4) pp. 157, 159, Fairbanks (6)

p. 121, W. W. Bradley (10) p. 678; the latter mine also produced small

commercial output of sulphur.

Imperial County: 1, The solfataric vents near Niland have rims of

sulphur crystals and salt. They have been described by Hanks (9) p.

231. 2, A small sulphur deposit occurs on tlie eastern slope of Coyote
Mountain (SEi sec. 6, T. 16 S., R. 10 B., S. B.), P. J. H. Merrill (1)

p. 741, Tucker (11) p. 284. 3, Another is 8 miles north of Iris siding on
the Southern Pacific Railroad, Tucker (11) p. 285. 4, It is found with
claudetite and realgar 6 miles north of the 4S Ranch, Kelley (1) p. 137.

Inyo County: 1, A deposit of sulphur occurs at Sulphur Bank on
Owens Lake, near Olancha, Loew (1) p. 652. 2, Sulphur has been found
witli fluorite and gypsum in the Defiance mine, Darwin, S. M. B.

(7601). 3, Sulphur deposited by solfataric action occurs in an area of

several acres, 9 miles east of Coso Junction, Loew (3) p. 195, Tucker
(11) p. 523. 4, A small deposit of sulphur is reported in the mountains
east of Big Pine, Tucker and Sampson (25) p. 487, Lynton (1) p. 575.

5, A number of deposits of sulphur in limestone occur in the Last
Chance Range, (sec. 15, T. 9 S., R. 34 E., M. D.), Tucker (4) p. 300.

Kern County: 1, On both sides of the San Joaquin Valley impure
beds of gypsum and limestone occur, having considerable sulphur inter-

mixed. Watts (2) p. 233. 2, Sulphur occurs with alum in the Sunset
district, Watts (3) p. 33.

ioA-e County: 1, An interesting deposit of sidphiir at the Sulphur
Bank quicksilver mine on Clear Lake was described by J. Le Conte and
Rising (1) p. 26 and by Becker (4) p. 255. The black basaltic rock

which outcrops on the lake has been bleached white and altered to a

porous mass of silica by the action of fumes coming from several vents.

Brilliant crystals of sulphur and acicular crystals of cinnabar have
formed in the pores and cavities of this altered mass of rock. Stalactites

of sulphur were found in crevices, J. A. Phillips (1) p. 422. Sulphur
was obtained in considerable quantity commercially from this deposit

before it was found to overlie a richer deposit of cinnabar. 2, Sulphur
also occurred with borax at Little Borax Lake, just south of Clear Lake,

(N.R.).



318 MINERALS OP CALIFORNIA [Bull. 173

Mariposa County: 1, Crystals of sulphur have been found with cinna-

bar on Horseshoe Bend Mountain, near Coulterville, (N. R.)-

Mono County: 1, It occasionally occurs in large balls filling cavities in

the andalusite ore at the mine of Champion Sillimanite, Incorporated,

on the western slope of the White Mountains, 7 miles east of Mocalno,
Melhase (1) p. 92, R. J. Sampson and Tucker (4) p. 461.

Monterey County: 1, Sulphur occurs with cinnabar in pockets in

sandstone at the Parkfield mine (see. 35, T. 22 S., R. 14 E., M. D.),

Aubury (2) p. 123. 2, "Large mines or beds" of sulphur were reported

in 1847, 25 miles north of Monterey, by Sloat (1) p. 366.

San Bernardino County: 1, It occurs at Searles Lake as one of the

many minerals associated with borax, Pratt (1) p. 124. 2, Sulphur oc-

curs in lenticular masses of mixed sulphates in the Calico Hills, at the

"sulphur hole," Borate, Foshag (19) p. 352.

Santa Barbara County: 1, Sulphur crystals occur at Point Rincon,
and on the north side of Graciosa Ridge, south of the Santa Maria Val-
ley, at openings caused b3' the escape of gases from burnt shales, Mar-
tinez (1) p. 39, Duflot de Mofras (1) p. 196, Autisell (1) p. 67, H. C.

Ford (1) p. 53, Arnold (2) p. 13, Arnold and Anderson (3) p. 751. 2,

Free sulphur is found in sediments of the Channel Islands, P. D. Trask
and Wu (3) p. 89. 3, Sulphur deposits are reported in the Azur Moun-
tains, D. T. Day (2) p. 864.

Shasta Couniy: 1, It occurs in the gossans of the copper belt. L. C.

Raymond (1) p. 414. 2, At Bumpass Hell and Supan Springs in Lassen
Volcanic National Park, A. L. Day and Allen (1) p. 120.

Siskiyou County: 1, Crystals of sulphur and gypsum are abundant
at the spring near the summit of Mount Shasta, H. Williams (2) p. 240.

Sonoma County: 1, Sulphur is found at The Geysers, Laizure (4)

p. 365. 2, As early as 1847, pure masses of sulphur weighing as much
as 1 pound were found near the town of Sonoma, Sloat (1) p. 366.

Ventura County: 1, Deposits of sulphur occur in Sulphur Mountain
3 miles east of Fillmore, S. M. B. (14592).

Tolo County: 1, Sulphur occurs with cinnabar in decomposed ser-

pentine at the New England mine (sec. 26, T. 12 N., R. 5 W., M. D.),

Aubury (2) p. 117.

SYLVANITE—Graphic Tellurium

Telluride of gold and silver, (Au,Ag)Te2

Monoclinic. Bladed crystals and massive. Cleavage, one perfect. Metal-
lic luster. Color silver white to yellow. Streak silver gray. H. = li-2.

G. = 7.9-S.3.

The tellurium is easily driven off as an oxide by heat, leaving a button
of gold and silver. Gives a deep-violet solution when boiled with concen-
trated sulphuric acid. The silver can be extracted from the button by
nitric acid and precipitated as silver chloride by hydrochloric acid.

Though sylvanite may be present in many of the gold districts where
tellurium is found, it has been identified in but few localities in Cali-

fornia.

Calaveras County: 1, Sylvanite was one of the tellurides occurring

in the Carson Hill mines and was especially prominent in the Melones
and Stanislaus mines, and also occurred in the Morgan mine, Silliman

(9) p. 378, J. R. Browne (4) p. 62, Hanks (12) pp. 384, 388. An analy-

sis of sylvanite from the Stanislaus mine was made by Mathewson (1)

p. 274."
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Trinity County: 1, Sylvanite has been found with gold in the Yellow
Jacket mine (N. !?.) 2, Witli najivagite at the Dorleska mine, Coffee

Creek district, Stines (1) p. 25. 3, In the Gold Jubilee mine, 5 miles

northwest of Carrville, Averill (3) p. 39. 4, At the Yellow Aster mine,

with petzite. Minino; and Scientific Press (34) p. 473.

Tuolumne County: 1, It oecui's with petzite in the the Sugarman
and Nigger mine, 2 miles north of Sonora, (see. 30, T. 2 N., R. 15 E.,

M. D.) Logan (23) p. 72. 2, Brilliant crystalline plates of sylvanite

have come from the Rawhide Rancho near Junction, Silliman (9) p.

378, and 3, the Golden Rule mine, ibid.

Yuba Count ij: 1, It occurs with the gold in the Red Ravine mine,
Dobbins district (sec. 30, T. 18 N., R. 7 E., M. D.), C. A. Waring (4)

p. 453.

SZAIBELYITE
Hydrous magnesium borate, 2MgOB203-H20

Orthorhombic. Fibrous. Whito. H. less than 3. G. = 2.6.

Readily fusible. Soluble in acids.

Marin County: 1, Szaibelyite occurs as impregnations and coatings
on serpentine near Stinson Beach. It was first observed and analyzed
by Eakle (24) p. 100, who considered it to be camsellite. Sehaller (44)
p. 230, suggested the identity of camsellite and szaibelyite, and Wat-
anabe (1) p. 454, has reported the identity of camsellite from Cali-
fornia, with szaibelyite from Leopoldshall, Germany. Sehaller (53) p.

470, has shown definitely that szaibelyite = (ascharite, camsellite,

P-ascharite).

SZOMOLNOKITE—Ferro-pallidite

FeSOjHjO
Monoelinic. Crystals are pyramidal. G. = 3.08. Color yellow or brown.

Trinity County: 1, Brown pyramidal crystals of szomolnokite have
been found at the Island Mountain copper depo.sit, Foshag (p. c., '46).

TALC
Hydrous magnesium silicate, IVIg.iSiiOio(OH)3

Monoelinic. Foliated massive to si'aiiulur and conipact massive. Cleav-
age basal, perfect. Sectile. Pearly luster. Color white, pale green, apple
green, gray, brown. Streak white. Feels greasy. H. = 1-li. G. = 2.7-2.8.

Infusible. Insoluble in acid. Gives water in closed tube on intense
ignition.

Soapstone (steatite) is a compact to coarse granular, grayish-green to
brownish-gray variety.

Talc is common in the metamorphic rocks of the state, forming talc

schists. It occurs as a hydration product in the alteration of magnesian
silicates, and is often associated with serpentine and with actinolite.

Only the more important occurrences can be described in detail. Ref-
erences will be given to others. Hanks (12) p. 385, gives a list of talc

specimens in the State Division of Mines Exhibit.
Alameda County: 1, Talc pseudomorphs after actinolite occur on

Apperson Creek, southeast of Sunol, A. P. Rogers (3) p. 19.

Amador County: 1, Pure steatite is abundant on the Van Dusen
Ranch near Newtonville, Engineering and Mining Journal (4) p. 148.
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El Dorado County: 1, Good-quality steatite was worked for the first

time in the county near Webber Creek (Darlington soapstone), J. K.

Browne (4) p. 82, Logan (9) p. 45.

Imperial County: 1, A selvage of talc occurs along the kyanite deposit

of the Vitrefrax Corporation 4 miles northeast of Ogilby, Melhase (1)

p. 94.

Inyo County: 1, A number of valuable deposits of talc occur in this

county, along the contact of limestones and intrusive rocks : Sierra and
Acme' Talc (sees. 32, 33, T. 18 S., R. 40 E., M. D.), Tucker (4) p. 300,

R. J. Sampson (11) p. 269. 2, Simonds, 17 miles southeast of Keeler,

C. A. "Waring and Huguenin (2) p. 126. 3, Tramway, 3i miles north-

west of Keeler, Tucker (4) p. 301. 4, 8 miles southwest of Zabriskie,

Diller (13) p. 158. Detailed discussion of tale deposits of Inyo County
is found in B. M. Page (1), Wright, L. A. (7).

Los Angeles County: 1, A deposit of steatite on Santa Catalina island

was used by the Indians to make soapstone kettles, etc., Schumacher (2)

p. 117-121.

Madera County: 1, Tale schists which can be sawed into blocks occur

on the north side of San Joaquin River above Friant, R. P. McLaughlin
and Bradley (3) p. 559.

San Bernardino County: 1, A large deposit of ervstalline talc occurs

near Silver Lake (T. 17 N., R. 10 E., S. B.), Diller '(13) p. 159, Tucker

(4) p. 368. General discussion of occurrences in Wright, L. A. (6).

Shasta County: 1, A good grade of white talc occurs 2i miles north of

Whiskeytown (sees. 5, 8, 15, T. 32 N., R. 6 W., M. D.), Logan (9)

p. 210.

Sierra County: 1, Blocks of soapstone for hoist foundations have

been quarried at the Alaska mine near Pike City, Avcrill (11) p. 49.

References to other less important occurrences of talc, listed by
counties, are: Amador, Tucker (1) p. 53; Butte, Stoddard (3) p. 162,

L. L. Root (6) p. 210; Calaveras, Turner (4) p. '471,- Tucker (1) p. 131;

El Dorado, Logan (4) pp. 432, 433; Gleml, W. W. Bradley (1) p. 199;

Inyo, Tucker and Sampson (25) pp. 492, 493, 495, Diller (13) p. 159;

Los Angeles, Simpson (1) p. 414; Mariposa, Hanks (15) p. 137; River-

side, [with tremolite asbestos] F. J. H. Merrill (2) p. 552; San Bernar-

dino, Tucker (4) p. 367, Tucker and Sampson (33) p. 131, E. Sampson

(1) p. 98; Siskiyou, G. C. Brown (2) p. 871; Trinity, G. C. Brown (2)

p. 924; Yuba, C. A. Waring (4) p. 458.

TANTALITE
See columbite

TARANAKITE—Minervite

Perhaps K2Al6(P04)o(OH)2-18HiO

Basic potassium-aluminum phosphate. Massive, claylike. Color white,

gray, yellowish white. Very soft, unctuous to touch. G. = 2-1-. It is found

as deposits in caves or along sea coasts, produced by reactions on bat or

bird guano.

San Francisco County: 1, Minervite, a phosi^hate not heretofore re-

ported from California, occurs in a cave on the South Farallon Islands

off the Golden Gate, Hanna (2) p. 308.
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TEEPLEITE, 1938

Hydrous sodium borate and chloride, Na2B204-2NaCI-4H20

Tetragonal. Tabular crystals. Colorless to light buff. Vcrj- brittle. No
cleavage. H. = 3. G. = 2.076.

Fuses easily. Yields water in closed tube. Soluble in water.

Lake County: 1, Teepleite occurs with trona and halite in Borax
Lake, near Clear Lake. It was found and named by W. A. Gale and
M. Vonsen, "W. W. Bradley (26) p. 297, W. A. Gale et al. (1) p. 48.

Analysis by Foshag ibid. (p. 50).

Na K Ca CI B2O, CO3 SO, aO insol.

28.93 — 0.08 18.72 22,05 9.42 __ 20.48 0.15 = 99.83%
Calcium is as CaCOa.

TELLURIUM
Native tellurium, Te

Hexagonal-rhombohedral. In prismatic crystals ; commonly columnar to

fine granular massive. Perfect prismatic cleavage. Luster metallic. Color

and streak tin white. H. = 2-2*. G. = 6.2.

B.B. wholly volatile. Gives red solution in warm concentrated sul-

phuric acid.

Native tellurium is sometimes found in association with the tellurides

of gold, silver, lead, and bismuth. It is occasionally found in the gold

concentrates when not visible in the ore, and has been thus reported

from some of the mining districts of the state.

Buile County: 1, Tellurium was reported to have occurred in a

cavity in a fragment of unrounded coarse gold washed from gravel.

Turner (19) p. 424.

Calaveras County: 1, Foliated masses of native tellurium with the

gold tellurides occurred in the old Stanislaus mine and the Melones
mine, Genth (5) p. .312, Silliman (9) p. 379, Kiistel (2) p. 128. 2, Foli-

ated tellurium was reported to have been found in one of the mines

at Angels Camp, Genth (5) p. 312, Silliman (9) p. 379.

Mariposa County: 1, Tellurium has been found at the Josephine and
Pine Tree mines at Mariposa, Silliman (9) p. 9.

Shasta County: 1, Native tellurium was found in the Eureka mine,

near Kedding (N. R.).

Tuolumne County: 1, Some native tellurium has been found asso-

ciated with tellurides of gold and silver in the mines near Tuttletown

and Jamestown, Silliman (9) p. 379, Hanks (12) p. 388, Turner (19)

p. 427.

TENNANTITE
See tetrahedrite

TENORITE—Melaconite

Cupric oxide, CuO
Monoclinic. In minute scales; also as an earthy powder; massive.

Metallic to dull luster. Color and streak black. H. = 3-4. G. = .5.82-6..5.

Same reactions as obtained from cuprite. Distinguished by color.

The massive material is frequently called melaconite.

Alpine County: 1, Melaconite was reported by Conkling (1) p. 184,

from the Monitor district; see also Anbury (1) p. 115.

Calaveras County: 1, Tenorite is a common alteration product of

chalcopyrite at Copperopolis, J. D. Whitney (7) p. 255. 2, Campo Seco,

Hanks (12) p. 260. 3, Large nodular masses of it have come from the
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Satellite mine (N. R.)- 4, It is found with malachite at the Telegraph
mine, Hog Hill (N. R.).

Colusa Cou7ity: 1, Tenorite was found in serpentine with native

copper and cuprite at the Gray Eagle mine (N. R.)-

Del Norte County: 1, It occurred with the chalcopyrite at the Alta
and Pearl mines, Diamond Creek district, Aubury (1) p. 115.

El Dorado County: 1, "Gray oxide" was found on the Bryant
Ranch (sec. 2, T. 8 N., R. 9 E., M. D.), Aubury (1) p. 180.

Fresno County : 1, It has been reported from Pine Plat, 10 miles east

of Letcher, Crawford (2) p. 58.

Inyo County: 1, It has been found in the Greenwater district on the

east slope of the Black Mountains, C. A. Waring and Huguenin

(2) p. 70.

Kern County: 1, Tenorite was found with sulphides at the Green-
back mine. Woody district. Storms (13) p. 635. 2, It is reported from
the San Emidio [Emigdio] Ranch, Hanks (12) p. 259.

Mariposa County: 1, A large mass of melacouite was mined at the

White Rock Copper King (sec. 14, T. 7 S., R. 17 E., M. D.), Aubury
(1) p. 210. 2, Considerable "black oxide" came from the Buchanan
mine, Hunters Valley, J. R. Browne (4) p. 213.

Mendocino County: 1, It occurs with sulphides and carbonates at the

Redwood Copper Queen (sees. 17, 20, T. 12 N., R. 13 W., M. D.), Au-
bury (1) p. 137.

San Bernardino County: 1, Melacouite has been found at several

localities: Silver Mountain district. Old Dad Mountains, New York
Mountains; Cloudman et al. (1) pp. 784, 790.

San Diego County: 1, Some melacouite was found at the Barona cop-

per mine (T. 14 S., R. 1 E., S. B.), Aubury (1) p. 260.

Shasta County: 1, It has been recorded from the Afterthought mine.

Hanks (12) p. 260.

TEPHROITE
Manganese silicate, Mn2Si04

Orthorhombic. Usually massive. Brittle. Cleavage, one distinct. Luster

vitreous to greasy. Color grayish red to smoky gray. Streak pale gray.

H. = 5^6. G. = 4.1.

Fuses to a black mass. Soluble in hydrochloric acid with gelatinization.

Gives manganese and usually iron reactions.

San Diego County: 1, Tephroite has been found with quartz and gar-

net in a quartzite boulder near the summit of San Onofre Mountain,
Woodford (2) p. 194.

Santa Clara County: 1, Grayish-red tephroite in small residual

masses occurred in the manganese boulder fouud near Alum Rock Park,

5 miles east of San Jose, A. F. Rogers (21) p. 444.

TETRADYMITE
Bismuth teiluride, BizTeaS

Hexagonal-rhombohedral. Commonly in bladed forms foliated to granu-

lar massive. Cleavage perfect basal. Metallic luster. Color steel gray.

H. = li-2. G. = 7.2-7.6.

When fused with the potassium iodide and sulphur flux, it yields a

yellow coating on charcoal which is bright red on its outer border. The
characteristic reaction for all tellurides is the violet solution obtained by

boiling a little of the powdered mineral in a few drops of concentrated

sulphuric acid.
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Calaveras County: 1, Tetradymite was found with gold in the

Meloues and in the jMorgan mines on Carson Ilill, associated with other

tellurides of this famous telluride locality, Hanks (12) p. 388.

Inyo County: 1, It was fountl with rutile, chalcopyrite and bismutite

in a brecciated quartz vein in the Cerro Gordo district, "Webb (2)

p. 399.

Nevada County: 1, It occurred at the old Murchie mine near Nevada
City, Hanks (12) p. 388. 2, As brilliant scales at Grass Valley, W. P.

Blake (6) p. 97.

Siskiyou County: 1, Svlvanite, reported from the Quartz Hill mine
(sec. 16, T. 45 N., R. 10 W., M. D.) by Averill (3) p. 49, has been
shown by him (p. c., '45) to be tetradjTuite.

Tuolumne County: 1, Tetradymite was found with free gold in cal-

eite and dolomite in the Jumper and Golden Rule mines near James-
town, Sbarwood (5) p. 28. 2, Bismuth telluride is reported from the

Soulsby mine, Sharwood (2) p. 118.

TETRAHEDRITE
Copper antimony sulphide, (Cu,Fe)i2Sb4Si3

Arsenic may replace antimouy in all proportious, and when the ratio

As : Sb is more than 1 : 1, the mineral is called tcunantite.

Isometric ; hcxtetrahedral. Crystals characteristically tetrahedrons.

Also massive
;
granular. Metallic luster. Color dark steel gray. Streak

black, sometimes cherry red. H. = 3.4. G. = 4.4-5.1.

Gives a slight white coating on charcoal and a faint odor of sulphur

(in the case of tennantite, the garlic odor of arsenic). The roasted min-

eral gives the blue bead of copper with borax. Soluble in nitric acid with

separation of sulphur ; antimony precipitates as trioxide. Ammonia added

to nitric-acid solution will give the characteristic blue solution of copper,

and will precipitate any iron present.

FreibergHe (argentian tetrahedrite) is the argentiferous variety and is

perhaps the most common form of the mineral in California.

Tetrahedrite is common in many of the gold and copper mines of

tlie state. It is, however, seldom prominent but occurs in small amounts
mixed with galena, sphalerite, chalcopyrite, and other common sul-

phides.

Alpine County: 1, Considerable tetrahedrite has been found in the

Silver Mountain district, Woodhouse (p. c, '45). 2, It was observed in

the Monitor mining district, Eakle (16) p. 13, GianeUa (1) p. 342,
Partridge (1) p. 264.

Amador County: 1, It has been found with chalcopyrite and pyrrho-

tite at the Argonaut mine, Logan (16) p. 67.

Calaveras County: 1, Small amounts of tetrahedrite were found in

the mines on Carson Hill, Hanks (12) p. 388. It was present in the ore

at the Jones mine, Carson Creek, ^Yoodhouse (p. c, '45). 2, Freibergite

occurs disseminated in quartz at the Live Oak mine. Hanks (15) p. 138.

3, It was found with stibnite at the Blue Wing (sees. 5, 6, T. 3 N., R.
14 E., M. D.), Franke and Logan (4) p. 280. 4, It occurred at the Ilex

mine. Turner (3) p. 468.

Del Norte County: 1, It was found at Crookshine (N. R.). 2, With
native silver and copper at the Occidental mine (T. 18 N., R. 1 W., H.),

Crawford (2) p. 58.

Imperial County: 1, It appeared in the Bluejacket and other mines
of the Picacho district (N. R.).
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Inyo County: 1, Tetrahedrite containing a large percentage of silver

was an important mineral in the Cerro Gordo district, C. A. Waring
and Huguenin (2) p. 108, Tucker and Sampson (25) p. 432. 2, It also

occurred in some of the mines of the Wliite Mountains and the Button
Range, Hanks (12) p. 388. 3, It was found in the old San Carlos mine,

Goodyear (3) p. 263. 4, Freibergite is the principal sulphide in the

silver ores of the Panamint district, Stetefeldt (1) p. 259, Crawford

(1) p. 374, Murphy (2) p. 321. 5, Teunantite, the arseuic-bearing

equivalent of tetrahedrite, has been reported from the Darwin district

by Kelley (4) p. 544. References to other occurrences in the county are

as follows: Tucker and Sampson (25) pp. 383, 397, 427, 428; A. Knopf
(5) pp. 109, 110; Aubury (1) p. 245; Crawford (1) p. 373.

Kern Cojinty: 1, It occurs with ruby silver and argeutite at the

Amalie mine, Crawford (2) p. 605.

Los Angeles County: 1, It was found in the Zapata mine in San
Gabriel Canyon, W. P. Blake (9) p. 23.

Mariposa County: 1, Freibergite was found in large masses in white
quartz, at the Live Oak mine, near Mariposa, (N. R.). 2, It also oc-

curred in the Pine Tree mine, Hanks (12) p. 388. 3, Near Coulterville,

ibid. 4, In the Louisa and Bunker Hill mines (N. R.). 5, Tetrahedrite
occurs at La Victoria mine (sec. 4, T. 4 S., R. 16 E., M. D.), Aubury
(1) p. 213. 6, Tetrahedrite was found with triboluminescent sphalerite

at the Fitch mine, (sec. 9, T. 4 S., R. 15 E., M. D.), Laizure (6) p. 143.

7, Tetrahedrite was reported at Piiion Blanco, Storms (7) p. 92.

Mendocino Comity: 1, It was found with chalcopyrite, gold, and sil-

ver, in the Redwood Copper Queen mine, Aubury (1) p. 137.

Mono County: 1, It occurred massive as the principal primary cop-

per mineral, and the source of most of the silver, in the Diana, Comet,
Comanche, and other mines of the Blind Spring Hill district, Wliiting

(1) p. 378. A. L. Ransome (2) p. 189. 2, It was also found in the Bodie
district, Woodhouse (p. c, '45).

Nevada County: 1, A heavy mass of tetrahedrite associated with
sphalerite and chalcopyrite was found in the Osborn Hill vein, Liud-
gren (12) p. 119. 2, Tetrahedrite was found in small quantities at the
North Banner and at the other mines of the Banner Hill and Willow
Valley districts, ibid. 3, It is present in the ore of the Badger Hill min-
ing district. 4, Argentiferous tetrahedrite is abundant in the Central
mine of the Lava Cap Gold Mining Corporation at Nevada City, W. D.
Johnston, Jr. (3) p. 216.

Placer Coimty: 1, Dark steel-gray tetrahedrite associated with other

sulphide minerals and with electrum was common in the Ophir dis-

trict, having been noticed in the Boulder, Gold Blossom, Pine Tree,

and Golden Stag mines, Lindgren (7) p. 273. 2, It was also observed

at Michigan Bluff (N. R.). 3, It is reported from Whiskey Hill, with
native silver, Silliraan (7) p. 351 [this occurrence was placed in Tuo-
lumne County in earlier editions of Minerals of California]

.

Plumas County: 1, It was found at the Irby Holt mine in Indian
Vallev, Hanks (12) p. 28. 2, Argentiferous teti'ahedrite was found at

the frask and Coffer mine, (sec. 24, T. 27 N., R. 10 E., M. D.), Logan
(4) p. 470. 3, It was observed in small amounts in the ore at Engels,

C. A. Anderson (6) p. 321. 4, It was found 4 miles from Genesee (see.

11, T. 25 N., R. 11 E., M. D.), Logan (4) p. 463.
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Riverside Couniy: 1, A small amount of tetrahedrite was found with

chalcopyrite, pyrite, and galena, at Crestmore, Eakle (15) p. 352.

San Bernardino County: 1, Tetrahedrite has been found at Calico,

with cerargyrite, "Weeks (4) p. 534. 2, It has been found massive in the

New York and other mines in the New York Mountains (N. R.). 3, At
Harrison Gulch, Kramm (2) p. 238. 4, As freibergite, with argen-

tite, at the Big Dike (sec. 17, T. 31 S., R. 6 W., M. U.), Laizure (1)

p. 526. 5, Freibergite, in crystals and in the massive ore, is found in the

California Rand mine, Murdoch (p. c, '45). This is the material con-

sidered by Hulin (1) p. 98 to be stylotypite.

Shasta County: 1, Tetrahedrite is common in the copper mines of

the county, although it occurs only in small amounts, Tucker (7) p. 315.

It has been found in a barite gangue in the Bully Hill mine, Aubury
(1) p. 65. 2, It occurs with pyromorphite and cerussite at the Chicago
claim, 3 miles west of Igo, Hanks (14) p. 125.

Sierra County: 1, Tetrahedrite occurs in tetrahedral crystals with
crvstallized gold in the 16 to 1 mine at Alleghauv, Ferguson (2) p. 166,

E.'m. Boyle (3) p. 4.

Siskiyou County: 1, Tetrahedrite occurs at the Isabella mine (sec. 34,

T. 41 N., R. 7 W., M. D.), Laizure (1) p. 532.

Tuolumne County: 1, Massive tetrahedrite was found in the Golden
Rule mine, near Jamestown, Hanks (12) p. 388. 2, Teunantite has been
reported from the Rawhide mine (T. 1 N., R. 14 E., M. D.), F. L. Ran-
some (9) p. 9, Logan (16) p. 171. 3, Tetrahedrite comes from the Tioga
mine, 3 miles northwest of Mount Dana, Turner (12) p. 715. 4, From
the Alameda mine, Storms (7) p. 92.

THAUMASITE
Hydrous calcium silicate, carbonate, and sulphate, CaSiOaCaCOnCaSOj-ISH^O

Hexagonal. Masses of interlaced needles. A'itreous luster. Colorless and
white. H. = 3}. G. = 1.877.

Infusible, but swells up when heated, coloring the flame red. Easily
soluble. Gives water in a closed tube.

Riverside County: 1, Thaumasite occurred as veinlets and silky coat-

ings in spurrite at Crestmore. It was observed, described, and analyzed
by Foshag (2) p. 80.

San Bernardino County: 1, Thaumasite occurs with deweylite in
small veins cutting dolomite in the Dewey mine about 6 miles east of
Valley Wells, Schaller (50) p. 816.

THENARDITE
Sodium sulphate, Na:.>S04

Orthorhombic. Pyramidal, short prismatic or tabular crystals. Basal
cleavage. Vitreous. White to brownish. H. = 3. G. = 2.68.

Fuses easily. Soluble in water. Barium chloride precipitates barium
sulphate.

Imperial County: 1, A large deposit of theuardite occurs about 2i
miles northeast of Bertram, (sec. 9, T. 9 S., R. 12 E., S. B.) in the Sal-
ton Sink, Tucker (4) p. 271, (8) p. 87.

Inyo County: 1, White masses of thenardite occur in the Funeral
Range and in the dry depres-sions of Death Valley, G. E. Bailey (2)
pp. 45, 46, Bodewig and Rath (3) p. 181. 2, Large, blue-gray crystals

14—33804
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of thenardite, some twinned, occur at Deep Springs Vallej', Hamilton

(4) p. 129.

Kern Conniij: 1, Thenardite collected by D. G. Thompson from near

Buckhorn Springs, 6 miles south of Muroc, was analyzed by R. C. Wells

(3) p. 19.

San Bernardino County: 1, Thenardite foi'ms layers several feet

thick at Searles Lake, Robottom (1) p. 82, H. S. Gale (13) p. 292, De
Groot (3) p. 535. Large crj'stals of it often occur as cruciform twins.

The crystals were described by Ayres (1) p. 235. 2, Thenardite has

been found pure or mixed with halite at Dale Lake, (sec. 26, etc.,

T. 1 N., R. 12 E., S. B.), Tucker and Sampson (34) p. 541, Wright,

L. A. et al. (5) p. 220.

San Luis Ohispo County: 1, Soda Lake on the Carrizo Plain, a depres-

sion between the Caliente and Temblor Ranges, is a dry lake with crusts

of thenardite, Arnold and Johnson (7) p. 370, Tucker (4) p. 386.

THERMONATRITE
Hydrous sodium carbonate, Na^COaHaO

Orthorhombic. Vitreous. White, grayish yellow. H. — 1-li. G. = 2.25.

Gives strong yellow flame of sodium and an alkaline reaction on heat-

ing. Soluble in water and has an alkaline taste.

Thermonatrite occurs as an efflorescence in dry regions.

Inyo County: 1, Thermonatrite forms white efflorescent coatings in

Death Valley, according to G. E. Bailey (2) p. 102.

Lake County: 1, Clusters of platy needles of thermonatrite occur

between halite crystals in specimens from Borax Lake, Murdoch
(p. c. '53).

THETIS HAIRSTONE
See quartz

THINOLITE
See calcite

THOMSONITE
Hydrous sodium, calcium, and aluminum silicate,

(Ca,Na)i2Ali„(Al,Si)4Si2o08o-24H20

Orthorhombic. Usually radiate fibrous in siiherical forms ; also com-
pact. Cleavage perfect basal. Brittle. Vitreous luster. Color snow white

to brown. Streak uncolored. H. = 5-5i. G. = 2.3-2.4.

Fuses very easily to a white enamel. Gelatinizes with hydrochloric acid.

Colusa County: 1, Thomsonite occurs with calcite, pectolite, datolite,

prehnite, and hydromagnesite as veins in serpentine in a road quarry,

near Wilbur Springs, about 2 miles east of the Lake County line, Pabst

(P- c, '44).

Kern County: 1, Thomsonite occurs in veins of radiating clusters in

the lavas of Red Rock Canj'on, associated with analcime and uatrolite,

Murdoch (p.e. '51).

Los Angeles County: 1, Thomsonite occurs as platy crystals in basalt

in the Pacific Electric quarry. Brush Canyon, Neuerberg (p. c, '45).

Plumas County: 1, Thomsonite has been found at the Engels mine,
Graton and McLaughlin (4) p. 18.



1956] DESCRIPTIONS 327

THORITE—Uranothorite

Thorium silicate, ThSiOi, usually with H^O from alteration

Tetragonal, usually in square prisms, crystals ri'semblinf; zircon. Also

massive compact. Distinct prismatic cleavage. Color black, or when al-

tered, orange. Luster vitreous to resinous. H. = 4.5-5. G. = 4.4-5.4. Trans-

parent to nearly opaque. Orangeite is altered thorite. Characteristic of

pegmatite dikes.

Thorite has been reported as a minor constituent of placer sands

along the Feather, Yuba, American, Mokelumne, Tuolumne, and Mer-

ced Rivers, from Oroville in Butte County to Snelling in Merced

County. It has also been observed in placer sands on Scott River near

Callahan in Siskivou Countv and at Atolia in San Bernardino County,

George (1) pp. 129-132.

Los Angeles County: 1, Uranothorite is found in small amount in

one part of the zircon-allanite pegmatite in Pacoima Canyon, (sec. 17,

T. 3 N., R. 13 W., S. B.), Neuerburg (2) p. 834.

Eiverside County: 1, Thorite, variety "orangeite," has been found in

small irregular patches in the contact zone at Crestmore on the 910-foot

level, Murdoch (p.c. '51).

THOROGUMMITE
Hydrous thorium silicate, Th(Si04)i-i(OH)4i

Fine-grained aggregates, as a result of hydration of thorite or other

thorium minerals. Isostructural with thorite, with virtually identical unit

cell size. The name has priority over hydrothorite, nicolayite, maitlandite,

mnckintoshite or hyhlite, which are all minor chemical variants of a

single phase.

Riverside County: 1, Small powdery white, square crystals in the

Southern Pacific Silica quarry at Nuevo, test for thorium and silica,

and give the X-ray powder pattern of thorogummite, Murdoch and
Hawley (p.c. '54).

THULITE
See zoisite

TIEMANNITE
Mercuric selenide, HgSe

Isometric ; hextetrahedral. Generally massive ; compact. Brittle, metal-
lic luster. Color steel gray to dark lead grav. Streak black. H. = 2i.

G. = 8.19-8.47.

Gives the peculiar "rotten-radish" odor of selenium when heated on
charcoal. Reduces easily to metallic globules of mercury.

Lake County: 1, According to W. P. Blake (9) p. 21, tiemannite oc-

curred in large masses near Clear Lake. Masses of it occurred in the
Abbott mine associated with cinnabar and petroleum, "Watts (2) p. 240.

2, Tiemannite is reported in the ore of the Helen mine (sec. 1, T. 10 N.,

R. 8 W., M.D.), Yates and Ililpert (4) p. 278, Watts (2) p. 240.

Orange County: 1, It was doubtfully reported to occur with cinnabar
and metacinnabar at the San Joaquin Ranch mine, S. M. B. (12220).
Santa Clara County: 1, It was found with cinnabar at the old Guada-

lupe mine near New Almadeu (N. R.).

Sono7nn County: 1, It occurred with native mercury at the Socrates
mine (sec. 32, T. 11 N., R. 8 W., M. D.), W. W. Bradley (5) p. 195.
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*TILLEYITE, 1933

Calcium carbonate and silicate, 2CaC03'Ca3Si30T

Monoclinic. Color white. One perfect cleavage. G. = 2.S38.

EfEervesces and gelatinizes with acid.

Riverside County: 1, Tilleyite \yas discovered in the contact zone at

Crestmore, and named by Larsen and Dunham (15) pp. 469-473. Analy-
sis by Gonyer

:

SiOs AUO3 FeoOa MgO CaO H2O COj

24.09 0.61 0.12 0.43 5T.75 1.09 1.').82 = 90.91%

Analysis of excellent material from Ireland, Nockolds (1) p. 151,

indicates that the formula should be 2CaC03-Ca3SiQ07, instead of

CaCOs-CaoSiOj.

TIN
Sn

Tetragonal. Fracture hackly. Ductile, malleable. H. — 2. G. = 7.31.

Color tin white. Irregular rounded grains.

Metallic tin is a great mineralogie rarity, and its occurrence in Cali-

fornia may be considered doubtful.

Humboldt County: 1, A small round nugget, S. M. B. (15100), from
Orleans Bar hj'draulic mine, is said to be tin.

Tuolumne Cotmti): 1, Tin is doubtfully reported also from Columbia,
S. M. B. (13082).

*TINCALCONITE—Mohavite, 1878

Hydrous sodium borate, Na2B407-5H20

Hexagonal-rhombohedral. Pine-grained crystalline powder. Dull white.
Soft. G. = 1.88.

The name tinealconite was given by C. U. Shepard (3) p. 144, to a
pulverulent and efflorescent sodium borate from California containing
32 percent water. It is rapidly formed wherever borax is exposed to

dry air.

Kern County: 1, Tinealconite occurs as a coating on borax and kern-
ite in the Kramer district, Vonsen (1) p. 76, SchaUer (45) p. 163.

San Bernardino County: 1, Well formed crystals of tinealconite up
to 4 mm. acrcss have been found in drill cores at Searles Lake, associ-

ated with trona and borax, Pabst and Sawyer (10) p. 472.

TINSTONE
See cassiterite

TITANITE
See sphene

TOBERMORITE
Hydrous calcium silicate, CaSiCiHsO

Orthorhombic. 001 plates, finely fibrous and granular. Cleavage, two
perfect. Silky luster. White. H. = 2.5. G. = 2.44. Dissolves in HCl leaving

gelatinous silica.

Named for locality, Tobermory, Island of Mull, by Heddle, 1880
(Dana System 6th ed.), but discredited later when it was thought to

be same as gyrolite. Reinstated recently by X-ray diffraction analysis,

it has by the same method been found identical with crestmoreite, and
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with the material in old specimens labeled riversideite, now hydrated

by air moisture to crestmoreite. Taylor (1).

Optical and chemical properties of riversideite reported by Eakle

(15) are like those of a substance of a lowered hydration produced in

tobermorite by heating, McConnell (1).

Riverside County: 1, Crestmoreite and riversideite were described

from Crestmore by Eakle (15), crestmoreite as soft, white grains, crys-

tals and masses, pseudomorphic after wilkeite. It occurs in blue calcite,

monticellite and vesuvianite. Riversideite as described in white fibrous

veinlets in vesuvianite has not been re-identified.

TOPAZ
Aluminum fluo-silicate, AI=(F,OH)2Si04

Orthorhombic. Prismatic crystals. Also granular, coarse or fine. Cleav-

age perfect basal. Brittle. Vitreous iuster. Color straw yellow, wine

yellow, white, bluish, greenish. Streak uncolored. H. = 8. G. = 3.4-3.6.

Infusible. Ground with a few beads of phosphorous salt and heated in

a bulb tube will yield hydrofluoric acid which etches the glass and forms

a white ring or coating of silicon fluoride. Moistened with cobalt nitrate

and intensely heated, becomes sky blue. Partially attacked by sulphuric

acid.

Butte County: 1, Topaz was mentioned by Silliman (13) p. 385 as

minute crvstals in the sands at Cherokee, noted also in Silliman (12) p.

133, and Hanks (12) p. 42.

El Dorado County: 1, Topaz is reported from this county, location

not given. Ball (4) p. 1387.

Fresno County: 1, Topaz is said to occur with beryl at the feldspar

deposit, 5 miles northeast of Trimmer, Tucker (1) p. 43. The location

for this mineral in Fresno Countv probably is not authentic, Noren
(p.c. '54).

Mono County: 1, A small amount of granular topaz occurs in anda-

lusite at the mine of Champion Sillimanite, Incorporated, on the west-

ern slope of the White Mountains, 7 miles east of Mocalno, Jeffery and
Woodhouse (3) p. 461, Kerr (3) p. 620.

San Diego County: 1, Fine large crystals of colorless and aqua-

marine topaz occurred at the Little Three and Surprise mines, near

Ramona, Hanks (12) p. 46. Some of them resemble topaz from the

Urals. 2, Fine crj-stals of topaz, light green in color, occur in the

Aguanga Mountains, Sterrett (10) p. 327. 3, Good bluish topaz resem-
bling Ural topaz has been found at the Mountain Lily mine, near Oak
Grove S. M. B. (18621).

TOPAZOLITE
See garnet

TORBERNITE
A hydrous phosphate of uranium and copper, Cu(U02)2P208-12H20

Orthorhombic. Crystals usually square tables. Also foliated, micaceous.

Cleavage, perfect micaceous. H. = 2-2.5. G. = 3.2. Luster pearly, sub-

adamantine. Color, emerald and grass green. Streak paler. Yields water

in the closed tube.

Fuses easily. With salt of phosphorous gives a green bead, which with

tin on charcoal becomes opaque red on cooling. Soluble in nitric acid.

Inyo County: 1, Gianella (p. c, '37) has identified thin green
tetragonal scales from near Oasis, as torbernite.
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Kern County: 1, Scales of torberiiite have been reported with au-

tunite 8 miles north northeast of Raudsburg on the Searles Lake road,

Woodhouse (p. c, '45). 2, Torbernite occiirs with autunite on the prop-

erty of the Miracle Mining Company, near Aliracle Hot Springs, in

Kern Canyon, Min. Inf. Service (9) p. 18.

TOURMALINE
Aluminum borosllicate with various bases

Hesagonal-rhombohedral ; ditrigoual—pyramidal. In long prismatic

crystals ; divergent radiating groups. Brittle. Vitreous to resinous luster.

Color black, brown, blue, green, rose red, violet, colorless. Streak un-

colored. H. = 7-7i. G. = 2.9S-3.2.

Generally fusible to a blebby mass. Fused on platinum wire with a

mixture of potassium bisulphate and fluorite, will give a momentary green

flame. Insoluble in acids.

Pink or red tourmaline Is often called ruheUite.

Black tourmaline is a very common mineral, and large areas of tour-

maline granites exist in the Sierra Nevada. The richly colored red and
green tourmalines of San Diego County are the finest in the world, and
have become widely known and used as gems. Tourmaline always occurs

in prismatic crystals, often bunched into radiating groups and usually

much fractured. The common black tourmaline is characteristic of

granites and quartz veins in granites. Brown tourmaline is found in

crystalline limestone near contacts with intrusive igneous rock. Trans-
lucent pink or green tourmaline contains lithium and is foi;nd only in

pegmatites.

The best description of the discovery and occurrence of lithia tour-

malines in California, is to be found in Bulletin 37 of the State Mining
Bureau, by George F. Kunz (24). An early note on rubellite in the

state reports it in 1881 as needles in white lepidolite, but gives no
locality bevond the "Bernardino Kange in Southern California," W.
P. Blake (23) p. 376, (24) p. 207.

Alpine County: 1, Black tourmaline is common in Hope Valley in

pegmatite dikelets of the area, Woodhouse (p. c, '45).

Calaveras County: 1, Black tourmaline occurs in quartz in Sheep-

ranch, Hanks (12) p. 390.

El Dorado County: 1, Black tourmaline occurs with orthoclase at

Bucks Bar (N. R.). 2, Black tourmaline occurs at Emerald Bay, Lake
Tahoe (N. R.).

Fresno County: 1, Black crystals of tourmaline with hornblende and
quartz occur in Watts Valley ( N. R. ) . 2, Black tourmaline occurs in the

Sycamore district (N. R.). 3, Red and green tourmaline occur in quartz

on the White Divide, south of Mount Goddard, W. W. Bradley (2) p.

439. 4, Green tourmaline with brown garnet occurs on Spanish Peak,

ibid. 5, Green radiating clusters of tourmaline came from a road cut

east of Trimmer, on the north side of Kings River, Noren (p. c, '45).

6, Black crystals up to 6 inches in size were found in feldspar on a hill

in the southwest corner of Clarks Valley, Noren (p. c, '35).

Impei-ial County: 1, Fine grained black tourmaline is found in vein-

lets 6 miles north of 4S Ranch, 1^ miles west of the Colorado River,

Kelley (1) p. 137.

Inyo County: 1, Black tourmaline occurs in the Lee district (S. M. B.

7878). 2, Black crystals of tourmaline occur in a metamorphosed sand-
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stone at Deep Canyon, west of Bishop, A. Knopf (6) p. 233. 3, It is

found as needles and reticulated masses of black, slender prisms in the

Slate Range (N. R.). 4, Small crystals of tourmaline occur in contact

rock at Darwin, Kelley (4) p. 540.

Kern County: 1, Black tourmaline is found in the rocks of the

Tehachapi Mountains, (N. R.). 2, Black tourmaline occurs in a schist

2 miles south of Randsburg, Murdoch (p. c, '45). 3, A large vein of

quartz and feldspar containing black tourmaline occurs near Woody
(N. R.).

Los Angeles County: 1, Numerous small occurrences of tourmaline in

.slender black crystals, are recorded at localities 21, 22, 23, 24, 25, in

the Santa Monica Mountains, Xeuerburg (1) p. 160.

Madera County: 1, Black tourmaline occurs in pegmatites on Iron

Mountain near Ravmoiid, Goudev (1) p. 27. 2, In Fine Gold Gulch,

Hanks (15) p. 138.

Modoc Coxtnty: 1, Black tourmaline crystals occur in quartz near
Cedarville, (N. R.).

Mono County: 1, Radiating masses of black tourmaline occur near

a contact mass of magnetite, which carries greenockite, near Topaz,

(N. R.). 2, A small amount of black tourmaline is found in the anda-

lusite mine in the White Mountains, Woodhouse (4) p. 38.

Nevada County: 1, Dark-brown tourmaline was found 2 miles north-

west of Colfax, Lukesh and Buerger (1) p. 143, and analyzed by Mel-

ville (5) p. 39. 2, Tourmaline is reported from Meadow Lake, Lindgren

(18) p. 258.

Orange County: 1, Black tourmaline is found at the Santa Ana tin

mine, Santa Ana Mountains (N. R.).

Placer County: 1, Black tourmaline occurs at Soda Springs. 2, With
quartz near Blue Canyon and at the Excelsior mine, near Cisco (N. R.).

3, Black tourmaline with white feldspar and glassy quartz occurs in

granitic rock near Rocklin (N. R.).

Plumas County: 1, Black tourmaline occurs at Red Clover Creek
(N. R.). 2, Black tourmaline in quartz occurs on Grizzly Range, and
near Taylorsville (X. R.). 3, Small crystals occur in the Diadem lode

south of Meadow Valley, Turner (17) p. 6. 4, Doubly terminated black

tourmaline crystals as much as 3" in size have been found in chlorite

schists between Oroville and Quincv, near Feather River, Williams

(p.c. '49).

Riverside County: 1, Fine gem tourmaline occurs near Coahuila and
in the San Jacinto Mountains. The first discovery of gem tourmalines
in California was made in 1872, on the south slope of Thomas Moun-
tain (sec. 28, T. G S., R. 3 E., S. B.), by Henry Hamilton, Hanks (12)

p. 21, F. J. H. Merrill (2) p. 577. 2, The San Jacinto gem mine (sec. 1,

T. 7 S., R. 3 E., S. B.) was discovered in 1893—from "float" crystals

of colored tourmaline, some as large as 9 inches long, ibid., Kunz (9)

p. 765. 3, The Columbia mine (SW^ see. 1, T. 7 S., R. 3 E., S. B.) on
Coahuila Mountain is one of the oldest gem mines in the state, Kunz
(23) p. 968. 4, Black tourmaline occurs in the pegmatite veins at Crest-

more, Eakle (15) p. 350. 5, Black radiating prisms of tourmaline occur
with axinite on Box Spring Mountain (N. R.). 6, Black tourmaline
occurs with cassitoi'ite in the Cajalco tin mine about 11 miles south-

west of Riverside, Fairbanks (4) p. Ill, West (3) p. 131.
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San Bernardino County: 1, Black tourmaline occurs in a schist with
clinozoisite in the Sierra Pelona Valley (center sec. 12, T. 5 N., R. 14

W., S. B.), Neoerbiirri; (p. c, '44). 2, Well-formed crystals of tourma-

line occur abundantly in a muscovite schist near Wrightwood, Schwartz

(p. c. '54).

San Diego County: 1, A series of pegmatite veins consisting mainly
of white albite with quartz and lepidolite cut through the diorite hills

in the northwestern part of the county from Mesa Grande northward
through Pala. These veins have been prolific in their yield of beautiful

transparent tourmalines in many shades of rose red and green. The
first material obtained was the lavender and lilac lepidolite containing

radiating clusters of bright-red rubellite prisms, which form beautiful

museum specimens and can be seen in most mineral collections. The
gem varieties were found later, Fairbanks, (5) p. 35, and since 1893

a number of mines have been located and many beautiful large crystals

obtained. At present the best tourmalines come from Mesa Grande.

Sterrett (1) p. 459, measured and described a number of interesting

crj'stals of tourmaline from Damarons Eanch, 4 miles northwest of

Mesa Grande.

2, Black, pink, blue, violet, green, and colorless tourmaline occurs

at Rincon in the Victor and other claims, A. F. Rogers (4) p. 213.

Analyses of the tourmaline of the countv have been made by Sehaller,

Clarke '(9) p. 278.

3, Bluish-green tourmaline is found in the Mountain Lily mine near

Oak Grove, Hanks (12) p. 124, Sterrett (9) p. 688. 4, Fine blue and
pink tourmaline occurs at the Peter Cabat mine, about 6 miles north of

Warners Hot Springs, Sehaller (37) p. 856. 5, A deposit of green tour-

maline occurs south of Banner (sec. 12, T. 9 S., R. 3 E., S. B.), Sterrett

(2) p. 1240, Sehaller (37) p. 856. 6, Good blue and green tourmaline
occurs on the east side of Chihuahua Valley, Sehaller (36) p. 353.

The occurrences, 7, at Mesa Grande are described by Kunz (24) 'p. 59,

Fairbanks (5) p. 36; and 8, at Pala, by Kunz (18) p. 264, (24) p. 60,

Fairbanks (5) p. 36. Tourmaline from Pala shows spectroscopic traces

of germanium, Papish (2) p. 475. 9, Tourmaline is found with axinite

and smoky quartz in Moosa Canyon (E^ sec. 27, T. 10 S., R. 3 E., S. B.),

Hanks (12) p. 62. 10, Slender dark prisms of tourmaline occur with
quartz on Elder Creek (sec. 27, T. 9 S., R. 4 E., S. B.), Durrell (p. c,

'44). 11, Antisell (1) p. 119 reported "schorl" between Warners Ranch
and San Felipe. 12, Martinez (1) p. 39 mentioned "schorl" near San
Diego as early as 1792.

Shasta County: 1, Small rosettes of black tourmaline occur at the

Mountain Monarch prospect, Weaverville quadrangle, Ferguson (1)

p. 43.

Tulare County: 1, Black tourmaline occurs in Frazier Valley S. M. B.

(10320), 2, Drum Valley, Angel (2) p. 732, and 3, at Mineral King
with pyromorphite, Goodyear (3) p. 646. 4, Large crystals are found
in Griffiths Canyon (sec. "9, T. 17 S., R. 28 E., M. D.), Goodyear (3)

p. 644. 5, Large crystals, up to 2 feet long, occur with rose quartz in

pegmatite in W^ sec. 15, T. 17 S., R. 27 E., M. D., Durrell (p. c, '35).

Tuolum-nc County: 1, It occurs as black prisms with quartz about 8

miles south of Sonora (N. R.).
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tTRAUTWINlTE, 1873

See chromite

TREANORITE
See allanite

TREMOLITE
See amphibole

TRIDYMITE
Silicon dioxide, SiO:

Orthorhombic. Thin pseudo-hexagonal plates, often overlapping. Brittle.

Vitreous luster. Colorless to white. H. = 7. G. = 2.28-2.33.

Reactions the same as for quartz.

Tridymite is a form of silica which i.s found in recent volcanic rocks.

It is generally in crystals of microscopic size and therefore is rarely

seen, except in thin sections of rocks. As a rock mineral it may occur in

any of the recent volcanics.

Imperial County: 1, Tridymite with cristobalite and feldspar is a
principal constituent of an altered rhyolite obsidian which makes up
Cormorant Island in the Salton Sea, A. F. Rogers, (29) p. 219, (42)

p. 328.

hiyo County: 1, Tridj-mite occurs in lithophysae in obsidian at Little

Lake, 40 miles south of Owens Lake, F. E. Wright (2) p. 368, A. F.

Rogers (23) p. 215.

Lake County: 1, Druses and groups of sharp tridymite crystals occur
in vugs and seams in andesite in Seigler Canyon, near Lower Lake,
Wilke (p. c, '36), and as coronas about quartz inclusions in the basalts

of the area, C. A. Anderson (9) p. 637.

Los Angeles County: 1, Tridymite has been identified in the volcanics

of Santa Catalina Island, A. F. Rogers (30) p. 80. 2, It occurs as white
hexagonal plates in an old lava between Pomona and Spadra at the

south foot of the Puente Hills, Foshag (p. c, '46).

Mono County: 1, Schaller (8) p. 128 has described small plates of

tridymite with complex forms, in the cavities of lava 8 miles west of

Bridgeport.
Plumas County: 1, Crystals of tridymite in andesite have been found

north of Portola on the Smith Peak road (sec. 4, T. 23 N., R. 13 E.,

M. D.), Durrell (2) p. 501. 2, In cavities of pyroxene andesite with
anauxite at Drakesbad (T. 30 N., R. 5 E., M. D.), A. F. Rogers (38)
p. 160.

San Diego County: 1, Tridymite constitutes up to 25 percent of a
dacite volcanic neck at Morro Hill, 6 miles south of Fallbrook (see. 23,
T. 10 S., R. 4 W., S.B.), Lar.sen (17) p. 111.

San Luis Obispo County: 1, Tridymite is found in lithophysae in
rhyolite on Black Mountain in the southern Santa Lucia Range, Talia-
ferro and Turner (2) p. 237.

Shasta County: 1, Tridymite has been described by C. A. Anderson
(8) p. 242 as a secondary mineral at Bumpass Hell and other hot
springs in Lassen Volcanic National Park. 2, It occurs abundantly in

vesicular basalts on the road to Terrys Mill, east of Round Mountain,
Melhase (3) No. 6, p. 1.



334 MINERALS OP CALIFORNIA [BuU. 173

Sonoma County: 1, Tridymite occurs in cavities of andesite, coated

by hisingerite, sec. 10, T. 7 N., R. 7 W., M.D., in Los Alamos Canyon,
Rose (p.c. '50).

Tuolumne County: 1, It occurs as very thin, white plates in cavities

of an andesite near Jamestown, A. F. Rogers (7) p. 374, (38) p. 160.

TRIPHANE
See spodumene

TRIPHYLITE
Lithium and iron phosphate, LiFeP04

Orthorhombic. Commonly massive. Cleavage perfect basal. Vitreous

luster. Color greenish gray to bluish. Streak uneolored to grayish white.

H. = 4i-5. G. = 3.42-3.56.

Easily fusible and soluble. Ammonium molybdate added to a nitric

acid solution preciiiitates yellow ammonium pliosphomolybdate. Yields a

red lithium flame when fused.

This rare phosphate usually contains manganese and grades into

lithiophilite.

San Diego County: 1, Triphylite was found with lithiophilite and
purpurite in the lithia mines at Pala, Hanks (12) p. 125, Graton and
Schaller (1) p. 146.

TRIPLITE
Fluo-phosphate of iron and manganese, 3(Mn,Fe)OP205lVlnF2

Monoclinic. Massive. Cleavage, one distinct. Luster resinous inclining

to adamantine. Color pink, brown to black. Streak yellowish gray or
brown. H. = 4-5*. G. = 3.44-3.8.

Fuses easily to a black magnetic globule. With borax it gives an
amethystine bead and with sodium carbonate a green bead. Soluble in

hydrochloric acid. Usually gives a fluorine test when dissolved with sul-

phuric acid.

Triplite is a rare mineral usually found with tungsten minerals in

pegmatite veins.

San Bernardino County: 1, Triplite was found with hiibnerite on

specimens from a deposit at Camp Signal, about 9 miles north of Goffs,

Hess (14) p. 57.

San Diego County: 1, Triplite derived from lithiophilite was found
at Pala, Hanks (12) p. 125, G. A. Waring (2) p. 363, Schaller (29)

p. 145.

TROILITE
Ferrous sulphide, FeS

Hexagonal. Massive. Compact granular. Metallic luster. Color light

grayish brown. Speedily tarnishes to bronze brown. Streak black. H. =
3J-4J. G. = 4.67-4.S2.

Fuses to a black magnetic mass. Easily soluble in dilute sulphuric acid

and generates strong hydrogen sulphide fumes and odor.

Del Norte County: 1, Troilite was found massive in a sheared zone of

serpentine, in a copper claim northeast of Crescent City. It was ana-

lyzed and described by Eakle (9) p. 77. Analysis of the soluble portion

gave:
Fe S

1. 58.78 33.62

2. 62.70 35.40
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It contains inclusions of maprnetite from which it has probably been
derived. This is the only known terrestrial occurrence of troilite. It had
been observed previously in meteorites.

TRONA—Urao

Hydrous carbonate and bicarbonate of sodium, Na:;C03-HNaC03-2H20
Monoclinic. In plates or slender crystals; often fibrous or cohimniir

massive. One perfect clcavaRe. Vitreous, glistening. Gray or yellowish
white. H. = 2J-3. G. = 2.11-2.14.

Like natron in reactions. Yields much water in a closed tube.

Trona is found in the deposits of saline lakes or is produced by the

evaporation of their waters, roiiiiiion in playa lakes in Kern, Inyo, San
Bernardino, and Riverside Counties, G. E. Bailey (2) p. 102.

Inyo County: 1, Trona was reported from the borax deposits of

Death Valley lay Bodewip: and Rath (3) p. 181, G. E. Bailey (2) pp.
45, 46. 2, White layers of trona occur along: the shores of Owens Lake,
Chatard (3) p. 59, (4) p. 75. Analysis of material formed by evapora-
tion at the edge of the lake shows it to be nearlv pure trona, Clarke

(9) p. 256.

Lal-e County: 1, It occurs at Borax Lake with gay-lussite, pirssonite,

and northupite, Yonsen and ITaima (4) p. 103.

Mono County: 1, Trona in layers of well-formed crystals, occurs with
hanksite, in evaporation crusts of halite on the east edge of Mono Lake,
Murdoch (25) p. 358.

San Bernardino County: 1, Tliick layei-s of solid trona occur with
borax, hanksite, thenardite, glauberite, and other salts at Searles Lake,
Ayres (2) p. 65, G. E. Bailey (2) p. 102, 11. S. Gale (13) p. 294.

Lathlike crystals are very common, Poshag (21) p. 51.

TSCHERMIGITE—Ammonia Alum
Hydrous aluminum and ammonium sulphate, (NH4)2S04- Al2(S04)3-24H20

Isometric. Octahedral cr.vstals, fibrous, eru.sts. Vitreous luster. Color-
less or white. H. = 2. G. = 1.64.

Easily fusible. Heated in a closed tube with lime, it gives off odor of
ammonia. Gives water in a closed tube. Soluble in water.

Lake County: 1, Tschermigite was mentioned by Becker (4) p. 389

as an efflorescence at Sulphur Bank.
Sonoma County: 1, It is found at numerous places in upper Geyser

Creek Canyon, The Geysers, A. L. Day and Allen (2) p. 45, as brilliant

octahedral crvstals, and crusts and crystalline masses. Vonsen (6)

p. 289.

TUNGSTITE
Hydrous tungsten oxide, WOaHsO?

Possibl.v orthorhombic. Microscopic platy crystals, massive, earthy.

Color bright yellow, yellowish green. Transparent. One perfect cleavage.

H. = 2J. Infusible. Insoluble in acids.

Inyo County: 1, It has been found on scheelite at the Margarita
claim, Sheppard Canyon, W. W. Bradley (32) p. 271, S. M. B. (21114).

2, It occurs as a coating on stoltzite at the Darwin mine, W. "W.

Bradley (30) p. 602.
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TURGITE
Probably hematite with adsorbed water, and not a definite species

Bright red-brown, with red-brown streak.

Inyo County: 1, S. M. B. (19597), labelled turgite, is from near
Slioshone.

Kern County: 1, A specimen has come from the Golden Queen mine,
near Mojave, J. W. Bradley (p. c, '45).

TURQUOISE
Hydrous aluminum and copper phosphate, HsiCuOH) [Al (OH )2]c(P04)4

Triclinic. Massive. In thin seams and incrustations. Waxy luster. Color
sky blue, bluish green, apple green. Streak white or greenish. H. = 5-6.

G. = 2.6-2.83.

Infusible and becomes brown or black when heated. After fusion with
sodium carbonate and dissolving in nitric acid, the phosphate reaction is

obtained on addition of ammonium molybdate to solution. Gives water in

a closed tube. Soluble in hydrochloric acid.

Imperial County: 1, Bluish-green turquoise in pockets and nodules,

has been found aboitt 2 miles east of Midway "Well on the trail to the

True Friend and Silver Mom mines, on the east slope of the Chocolate

Mountains, Tucker (11) p. 270.

Madera County: 1, A specimen of turquoise having a hexagonal
form, from the Ta.vlor Ranch, was described as a pseudomorph after

apatite, J. D. Whitney (4) p. 5, G. E. Moore and von Zepharovich (4)

p. 240, Kunz (24) p."l07.

San Benito County: 1, Narrow veins of turquoise appear cutting

glaucophane schist about 4^ miles north of Llanada, sec. 33, T. 14 S.,

R. 10 E., M.D., Chesterman (p.c. '51).

San Bernardino County: 1, Turquoise mines, worked by the prehis-

toric Indians, whose stone hammers and inscriptions still remained, were
rediscovered in 1897, and in 1898 the San Francisco Call sent an ex-

pedition under Dr. Gustav Eisen to explore them. A most interesting

account of this expedition was published in the Call of March 18, 1898,
Eisen (1) p. 2, and has been extensively quoted by Kunz (24) p. 107.

This area is in the Turquoise Mountains' (T. 16 N.,'R. 10, 11 E., S. B.),
along the southern edge of the township. A map of this area giving the
localities was printed by M. J. Rogers (1). Two groups of claims, the
Toltec and Himalaya, have been worked, with considerable production
of light-green gem material, Kunz (24) p. 107. 2, Turquoise has been
mined in the Solo mining district (T. 16 N., R. 8 E., S. B., approx.).

Tucker and Sampson (16) p. 307. 3, Turquoise in black matrix has
come from Goldstone Camp, 30 miles north of Barstow. An occurrence
described as near Granite Wells, 22 miles east of Johannesburg, M. J.

Rogers ( 1 ) , may be the same. 4, The Gove turquoise mine, 2 miles east

of Cottonwood siding on the Santa Fe Railroad, has been fully de-
scribed by Sterrett (5) p. 780, Pogue (1) p. 47. 5, Specimens have
come from near Goffs mining district, Kunz (24) p. 107. 6, Martin (2)
p. 317 reports turquoise near Barnwell in the New York Mountains.
7, Apple-green turquoise has been reported near Victor (N. R.).
San Luis Obispo County: 1, Nodular earthy masses of turquoise have

been found near Paso Robles, Gregory (p.c. '51).
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TYCHITE, 1905

Carbonate of sodium and magnesium with sodium sulphate,

2MgC03-2Na2C03NasS04
Isometric. Small octahedral crystals. Vitreuus. White. H. = 3^-4. G. =

2.58.

Similar to northupite in its reactions.

San Bernardino County: 1, A few small octahedrons of tychite were
mixed with the northupite cr.vstals discovered at Searles Lake. They
were analyzed and named by Penfield and Jamieson (7) p. 217, H. S.

Gale (13) p. 308. Foshag (21) p. 51 found minute, sharp, clear crystals.

SO, COa MgO Na^O

15.08 33.55 15.83 35.49 = 99.95%
15.06 33.45 15.77 35.65 = 99.93%

ULEXITE
Hydrous sodium and calcium borate, NaCaBsOg-SHzO

Triclinic. fsuallv in nodules or compact fihrous masses. Sillty luster.

Color white. H. = 1. G. = 1.96.

Fuses with strong yellow flame to a clear glass. Turmeric paper im-

mersed in a hydrochloric-acid solution of ulexite becomes red on drying.

Calcium can be determined as the oxalate by precipitation from a very

weak hydrochloric-acid solution. Gives much water in a closed tube. Sol-

uble in acids ; slightly soluble in water.

The white silky balls of ulexite are frequently found at some of the

desert depressions, often with borax.

Inyo County: 1, Surface incrustations of ulexite are found at some
of the sinks in Death Vallev (Furnace Creek, Bennetts "Wells, etc.).

Hanks (12) p. 394, Bodewig and Eath (3) p. 181, G. E. Bailey (2)

pp. 45, 46. 2, Ulexite occurs in large compact masses with colemanite at

Mount Blanco, Foshag (13) p. 42U. 3, Ulexite occurs in great abundance
with colemanite and probertite in the Widow and Biddy McCarthy
mines near Ryan, Foshag (18) p. 338. 4, Ulexite with colemanite has

been found near Shoshone, 1 mile west of center T. 22 N., R. 7 E., S. B.,

Noble (3) p. 72. 5, Ulexite has been found in Mesquite Vallev, S. M. B.

(14595).
Kern County: 1, Ulexite was mentioned from the Cane Spring [Kane

(Koehn) Spring, Mesquite Spring, Desert Spring, Desert Well] district

(T. 30 S., R. 38 E., M. D.), Silliman (12) p. 130, J. A. Phillips (4)

p. 637 [boronatrocalcite], W. P. Blake (23) p. 323, G. E. Bailey (2)

p. 50. 2, It occurs abundantly as compact fibrous veins in clay-shale in

the Kramer district, Schaller (4) p. 24, (45) p. 138. Crystals from the

Suckow mine have been described by Murdoch (10) p. 754.

Lake County: 1, Ulexite from Lake Haehinhama was mentioned in

Hanks (11) p. 38.

Los Angeles County: 1, Ulexite is found in compact divergent masses
with probertite at Lang, Foshag (1) p. 35, (7) p. 200.

Riverside County: 1, Ulexite is reported by G. E. Bailej' (2) p. 54

from the foothills of the San Bernardino Range, northeast of the Sal-

ton Sea.

San Bernardino County: 1, Small amounts of ulexite occur with cole-

manite at Borate, near Yermo, Foshag (9) p. 209. 2, Float ulexite, with
colemanite was reported from the Lower Canyon, Amargosa River,

G. E. Bailey (2) p. 62, Cloudman et al. (1) p. 855. 3, It has been re-
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ported from the plava at Coyote Holes [WiUow Springs Lake], (T. 11

N., R. 2 E., S. B.), Hauks (11) p. 28, G. E. Bailey (2) p. 62, Cloudman
et al. (1) p. 855.

Shasta County: 1, An incrustation at Lick Springs, called "borocal-

cite of Haj-es" by J. B. Trask (7) p. 61, may be either ulexite or

bechilite.

URACONITE
Hydrous uranium sulphate, SOsiUOsiHaO

Orthorhombic. Minute laths. Earthy or scaly. Color lemon yellow. Soft.

In addition to the uranium reaction, the mineral will give water In a

closed tube. Soluble in acid.

Calaveras County: 1, LTraconite "yellow uranium ochre" occurs as

an alteration product of pitchblende in coatings in contact with gold at

the Rathgeb mine, near San Andreas, Rickard (1) p. 329.

U RAN I NITE—Pitchblende

Uranium oxide, UO2 (usually so oxidized that it is nearer U:i-408)

Isometric. Crystals rare. Generally massive and botr.voidal. Brittle.

Submetallic to pitch-like luster. Color and streak grayish, greenish,

brownish black. H. = 5-6. G. = 8-10, crystals ; massive altered forms from
6.4 upwards.

Before the blowpipe infusible. With borax and salt of phosphorus
gives a yellowish-green bead in the oxidizing flame, becoming a fine clear

green in the reducing flame. Soluble in nitric and sulphuric acids.

Strongly radioactive.

Calaveras County: 1, Uraninite was found in acicular crystals in a

pocket with spongy gold, quartz, and claj' at the Rathgeb mine, near

San Andreas, Rickard (1) p. 329, (2) p. '215, Logan (16) p. 147.

San Bernardino County: 1, Pitchblende has been found in the Scotty

Wilson mine, VanDusen Canyon, sec. 4, T. 2 N., R. 1 E., S. B. It

occurs in a podlike mass of metallic sulphides in limestone, Wright,
L. A., et al. (5) p. 112.

URAO
See trona

URANOTHORITE
See thorite

UVAROVITE
See garnet

VALENCIANITE
See feldspar, orthoclase

VALENTINITE
Antimony oxide, Sb203

Orthorhombio. In prismatic crystals. Generally columnar masses. One
cleavage perfect. Adamantine luster. Color snow white to ash gray, lemon

yellow. Streak white. H. = 2i G. = 5.76.

Gives white coating, but no odor on charcoal. Gives no sulphur in

closed tube.

Valentinite is an oxidation product of antimony minerals, especially

of stibnite, and probably present in most of the antimony mines of the

state.
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Inyo County: 1, Valentinite is reported to occur with stibnite and

cervantite at tlie Bishop antimony mine 4i miles south of Bishop, Wood-

house (p. c, '45). 2, Valentinite probably occurs in Wildrose Canyon,

as a brownish crust on stibnite, D. E. White (1) p. 317.

Kern County: 1, Valentinite occurs with antimony and stibiconite

along Erskine Creek, Behre (1) p. 331. 2, Tabular crystals, and coat-

ings, have been found in Lone Tree Canyon, Murdoch (13) p. 613.

San Benito County: 1, Lemon-yellow bladed aggregates of valenti-

nite, probably pseudomorphs after stibnite, with cinnabar, quartz, and

chalcedonv, occur at the Pieahotes (Picachos) mine, A. F. Rogers (7)

p. 374.

Santa Clara County: 1, Goldsmith (3) p. 369 notes small crystals of

valentinite with stibioferrite, from this county.

VANADINITE
Lead chloro-vanadate, (PbCI)Pb4(V04)3

Hexagonal. Small prisms. Brittle. Somewhat resinous luster. Color

deep rubv red. straw yellow, reddish brown. Streak white or yellowish.

H. = 3. G. = 6.66-7.10.

Fused on charcoal with sodium carbonate, the mineral is reduced to

metallic lead with a yellow sublimate on the coal. The green bead of

vanadium can be olitained with pliosphnrus salt. Dissolved in nitric acid

and a drop of silver nitrate added to the solution, silver chloride will be

precipitated. Decomposed by hydrochloric acid.

Kern County: 1, Vanadinite has been found 2 miles north of Searles

Lake (N. R.). 2, It was found with galena and mimetite near Rands-

burg (N. R.).

Inyo County: 1, Occurs as small reddish crystals in crevices from the

Emperor mine, Darwin, Woodhouse (p. c, '54).

Mono County: 1, Vanadinite has been reported near Coleville, W. W.
Bradley (29) p. 106.

Riverside County: 1, Vanadinite has been found at Gold Park, near

29 Palms, in this and San Bernardino Counties, Tucker and Sampson

(16) p. 295. 2, It is reported with galena and carbonate minerals from

the Black Eagle mine (sec. 30, T. 3 S., R. 14 E., S. B.), Tucker (8) p.

195, Tucker and Sampson (27) p. 47. 3, Good crystals have come from

the El Dorado mine near Indio, J. S. Brown (1) p. 63. (This occurrence

was listed as pyromorphite in Bulletin 113.)

Sa7i Bernardino County: 1, Vanadinite occurs with cerussite and
cuprodescloizite in the Vanadium King mine at Camp Signal, near Goffs,

Schaller (24) p. 149, Cloudman et al. (1) p. 849. 2, It was found near

Moore Station on the Union Pacific Railroad, S. M. B. (18743).

VANADIUM MICA
See roscoelite

VARISCITE
Hydrous aluminum phosphate, AIP04-2H20

Orthorhombic. Octahedral habit. Crystalline aggregates and incrusta-

tions. Vitreous luster. Color green. H. = 4. 6. = 2.54.

Infusible, but whitens when heated. Moistened with cobalt-nitrate solu-

tion and intensely heated, it becomes blue. Gives water in a closed tube.

Phosphate can be precipitated by ammonium molybdate from a nitric-

acid solution after fusion of the powder with .sodium carbonate.
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El Dorado County: 1, Variscite was dubiously reported to have been
found in Pleasant Valley. (Specimen in collection of University of

California at Berkeley.)

VAUQUELINITE
A phospho-chromate of lead, perhaps 2(Pb,Cu)Cr04- (Pb,Cu)3P208

Mouoclinic. Crystals ; mamillary or reniform. H. = 2i-3. G. = 6. Color
green to brown.

San Bernardino County: 1, Fine crystals, doubtfully identified as

vauquelinite, were reported as associated with chromic iron ore from
this count}', J. R. Browne (4) p. 225.

*VEATCHITE, 1938

Hydrous strontium borate, SrsBxeOafSHaOC?), with some Ca
Monoclinic. Fibrous veins. One perfect cleavage. Pearly luster. Color-

less. H. = 2. G. = 2.69.

Fuses easily with intumescence. Yields water in closed tube.

Los Angeles County: 1, Veatchite occurs in small amount with how-
lite and colemanite at the old colemanite mine at Lanjj. It was named
and described, with analysis by F. A. Gonyer, by Switzer (2) p. 409.

Crystals were described by Murdoch (7) p. 130. A new find in the
same locality shows a platy instead of fibrous habit. Switzer and Bran-
nock (6), pp. 90-92.

SrO BaOa H2O
32.45 58.16 9.39

VELARDERITE
See gehlenite

VERMICULITE
The name vermiculite is applied to a group of micaceous minerals, all

hydrated silicates, in part closely related to the chlorites, but varyiijg

somewhat widely in composition. Some of the names applied to these

are : Jefferisitc, rermicuUte, culsageeite. They do not in general merit
species rank.

Fresno County: 1, Vermiculite is reported in nodules with tale near
Humphreys (sec. 22, T. 11 S., R. 23 E., M. D.), Pabst (8) p. 577.

Riverside County: 1, Brown to black plates up to 15 millimeters in

diameter have been found in pegmatite at Crestmore, Woodford et al.

(10) p. 374.

San Diego County: Vermiculite has been observed as an alteration

of mica, 1, at Pala, and 2, at Rincon, G. A. Waring (4) p. 363, 368.

VESUVIANITE—Idocrase

Calcium and aluminum silicate, CaioAl4(Mg,Fe)2Si903j(OH)4

Tetragonal. Sfjuare i»risms. Granular niassi\e. Brittle, ^'itIe(^us luster.

Color green to brown, purple, colorless. Streak white. H. = 6-6i. G. =
3.35-3.45.

Fuses with intumescence to a greenish or brownish glass. Insoluble,

but the fused beads are soluble with gelatinization when powdered.

Vesuvianite is characteristically formed in limestone near a contact

with igneous rocks, and often is associated with grossularite garnet.

The variety californite is a compact, massive vesuvianite, sometimes
called "California jade," occurring as streaks or nodules in serpentine.
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It was named and described from Ilappv Camp in Siskiyou County,

by Kunz (19) p. 397.

Butte Coimty: 1, Californite is found near Pulpa (sontliwestern

part of T. 25 N., R. 8 E., IM. D.), Sterrett (6) p. 858. 2, Californite

occurs near Oroville, near the mouth of Feather River as waterworn
pebbles, A. P. Rogers (7) p. 377.

Calaveras County: 1, Vesuvianite occurs with garnet and epidote

in Garnet Hill, at the junction of Moore Creek and Mokelumne River,

Melhase (6) p. 7.

El Dorado County: 1, Brown crystals were found in the Siegel lode

near Georgetown, "W. P. Blake (15) p. 16. 2, Veins of vesuvianite have

been found on Traverse Creek, 2i miles southeast of Georgetown (T. 12

N., R. 10 E., M. D.), L. L. Root "(4) p. 409. Rather complex crystals of

varied color have been described from this occurrence by Pabst (2) p. 1.

Fresno County: 1, Californite has been produced from the south side

of Watts Valley (sec. 5, T. 12 S., R. 24 E., M. D.), Kunz (24) p. 94,

W. W. Bradlev (2) p. 439. 2, Californite occurs with white garnet.near

Selma, Kunz (24) p. 94, Clarke and Steiger (8) p. 72. 3, Well-formed
greenish-brown crystals up to half an inch in diameter are widespread
in a contact metamorphic limestone in the Twin Lakes region, Chester-

man (1) p. 275.

Inyo County: 1, Brownish-green vesuvianite intimately intergrown

with garnet and white datolite, was found at San Carlos, about 12 miles

south of Fish Springs, on the west slope of the Inyo Range, John L.

Smith (1) p. 435. 2, It occurs with garnet in metamorphic rock in

Round Valley, west of Bishop, A. Knopf (6) p. 244, Chapman (1) p.

866. 3, With diopside and epidote about 5 miles east of Ballarat, Mur-
phy (4) p. 349. 4, With blue calcite, half a mile north of Crystal Dome
mine. North Fork Sheppard Canyon (T. 22 S., R. 42 E., M. D.), W. W.
Bradley (26) p. 195. 5, Vesuvianite occurs with scapolite and diopside

in the contact zone at the Pine Creek tungsten mine, Hess and Larsen

(1) p. 276. 6, Vesuvianite is not uncommon in the contact zone at Dar-
win, as dense green masses and crystals in calcite or wollastonite, Kelley

(4) p. 539.

Kern County: 1, Vesuvianite occurs in a contact zone with garnet

and wollastonite, as green and brown radial groups up to 6 inches

across, 3 miles south of Havilah, D. O'Guinn (p.c, '35). 2, Small yel-

low crystals occur in limestone in Jawbone Canyon (N. R.).

Mono County: 1, Vesuvianite has been found in a contact zone with
boulangerite and wollastonite, on the north side of Leevining Canvon
(see. 13, T. 1 N., R. 25 E., M. D.), Murdoch (p. c. '45).

Placer County: 1, Small crystals occur in metamorphic rock on the

old highway about half a mile east of Cisco (T. 17 N., R. 13 E., M. D.),

S. G. Clark (p. e. '36). 2, Vesuvianite has been found in this county,
disseminated in massive garnet, A. P. Rogers (51) p. 1222.

Plumas County: 1, Brownish-green crj-stals have been found 5 miles

from Portola, W. W. Bradley (28) p. 206.

Riverside County: 1, Plat pyramidal crystals of vesuvianite up to 6

inches across, together with abundant smaller crystals and rounded
grains, occur in the contact zone in the Crestmore limestone quarries,
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Eakle (15) p. 338, Kelley (2) p. 141. 2, It is found in the new city

quarry, 2 miles south of Riverside, Richmond (1) p. 725.

San Bernardino County: 1, Vesuvianite, massive and in crystals is

associated with greenish garnet, green diopside and uvarovite on the

east side of hill which is west of limestone quarry, 11 miles east of

Victorville. Bowen (1), p. 32.

San Diego County: 1, Crystals of gem quality have been found near

Jacumba and San Vicente, Kunz (24) p. 95.

Siskiyou County: 1, The original discovery of californite was made
12 miles from Happy Camp (sec. 7, T. 17 N., R. 7 B., H) Kunz (17)

p. 747, (19) p. 397, Averill (5) p. 291. White californite, which is al-

most indistinguishable from white garnet, has been described from this

locality, Sterrett (6) p. 857.

Tulare County: 1, Red porphyroblasts of vesuvianite have been
found with wollastonite and diopside in Kaweah quarries (sees. 35, 36,

T. 17 S., R. 27 E., M. D.) 2 miles northeast of Lemon Cove, Durrell

(p. c. '35). 2, Vesuvianite also occurs in sec. 25, T. 17 S., R. 28 E.,

M. D.) with wollastonite, ibid.

VIOLAN
See pyroxene, diopside

VIOLARITE
A sulphide of nickel and iron, (Ni,Fe)3S4

Isometric. Crystals and massive. Perfect cubic cleavage. Metallic luster.

Color steel gray. H. = 4i. G. = 4.5-5.

Becomes magnetic on beating and gives off sulpbur odor. Soluble in

nitric acid, giving green solution, whicb turns blue on tbe addition of

ammonia.

San Diego County: 1, Violarite occurs with pyrrhotite and ehaleopy-

rite in the nickel ores of the Friday mine at Julian, M. N. Short and
Shannon (1) p. 8, Donnelly (1) p. 370. This was earlier considered to

be polydymite, Hess (15) p. 747, Donnelly (1) p. 370, Creasey (1) p. 27.

VIOLITE
See quartz, chalcedony

VIVIANITE
Hydrous ferrous phosphate, FeaPsOs'SHsO

Monoclinic. Long prismatic crystals, eartby, incrustations. One perfect

cleavage. Sectile. Pearly to dull luster. Color generally sky blue or green,

rarely colorless. Streak colorless to bluish white. H. = li-2. G. = 2.58-

2.68.

Easily fusible to a black magnetic mass. A nitric-acid solution added to

ammonium molybdate gives tbe yellow phosphate reaction. Yields water

in a closed tube. Soluble in hydrochloric acid.

Vivianite is frequently formed in sedimentary rocks, from phosphatic

matter such as bones, in the presence of iron.

Alameda County: 1, Small pieces of earthy blue vivianite were found

in the hills back of Berkeley, S. M. B. (12983).

Butte County: 1, Vivianite was doubtfully identified near Oroville,

Hanks (12) p. 395.

Calaveras County: 1, It has been found at Copperopolis (N. R.).

Hmnholdt County: 1, Vivianite occurs at Yager, Lowell (1) p. 408.

2, It is reported to have been found on Maple Creek, ibid.
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Inyo Couniy: 1, Vivianite in crystals on quartz is reported from the

Darwiu mines, C. D. Woodhoiise (p.c. '47).

Los Angeles County: 1, Vivianite was early observed as earthy blue

masses in the asphalt bed of the Rancho la Brea, where it formed by
the decomposition of the bones of extinct animals. It was mentioned by
W. P. Blake in Hanks (7) p. 265, Hanks (12) p. 395, Turner (22)

p. 344.

Madera Counfij: 1, Dark-blue earthy masses of vivianite have been
found near Raymond, S. M. B. (16493).
San Benito County: 1, Vivianite was identified from the Sulphur

Sprinpr ore body of the New Idria mine, W. W. Bradley (p. c., '44),

S. M. B. (21197).
San Mateo County: 1, Chalky blue nodules of vivianite in siliceous

rock have been found 1 mile north of Point Auo Nuevo, Chesterman
(p.c. '51).

Santa Barlara County 1, Vivianite was found at Concepcion, S. M.
B. (18114).

Shasta County: 1, Vivianite concretions were found near Burney, in
diatomite of a Tertiary lake bed, AV. W. Bradley (29) p. 107.

Yuha County: 1, Good crystals of vivianite occurred near Campton-
ville and were described by A. W. Jackson (3) p. 371.

VOELCKERITE
See apatite

VOLBORTHITE
Hydrous copper, barium, and calcium vanadate, 6(Cu,Ba,Ca)0- V20:i'15H20

Monoclinic? Small plates in globular aggregations. Pearly to vitreous
luster. Color olive green, citron yellow. Streak vellowish green. H. = 3.

G. = 3.5.

A small amount of metallic copper can be obtained by reduction on
charcoal, using sodium-carbonate flux. Ammonia added to a nitric-acid

solution will show the blue color of copper. Dilute sulphuric-acid added
to solution will precipitate barium sulphate. The green bead of vanadium
can be obtained with phosphorous salt. Water is given off in a closed tube.

Glenn County: 1, Volborthite was reported to have been found at the
Mammoth copper mine on Grindstone Creek (T. 22 N., R. 9 W., M. D.),

S. M. B. (15139), Larsen (11) p. 154.

VOLTAITE
3(K2Fe)0-2(AI,Fe)303-6S03-9H20

Isometric. In cubic, octahedral, and dodecahedral crystals. Luster
resinous. Color dull oil green to brown or black. Streak grayish green.
H. = 3-4. G. = 2.8.

Soluble in water.

Napa County: 1, Black isometric crystals of voltaite were found with
knoxvillite and redingtonite at the Redington mine, Melville and Lind-
gren (1) p. 23.

San Benito County: 1, Voltaite has been reported from the No. 4 level

of the New Idria mine, W. W. Bradley (p. c, '44) S. M. B. (21166).
San Bernardino County: 1, Voltaite was found by Foshag (19) p. 352

with krausite, copiapite, coquimbite, and other sulphates in a lenticular

mass near Borate, about 6 miles northeast of Yermo.
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Shasta County: 1, A. L. Day and Allen (1) p. 118, C. A. Anderson

(1) p. 290, observed voltaite with melanterite on some altered pyrite

from the Mount Lassen area.

Sonoma County: 1, Dark-green voltaite occurs sparingly at The Gey-
sers, A. L. Day and Allen (2) p. 41), and 2, as black crusts in Geyser

Creek Canyon, near the Witches Cauldron, Vonsen (6) p. 291.

* VONSENITE—Paigeite, 1920

Iron and magnesium borate, 3(Fe,IVlg)OB203FeO-Fe203

Orthorhombic. Imperfect crystals and granular masses. Very brittle.

Brilliant metallic luster. Color black. Streak brownish black. Perfectly

opaque and non-magnetic. H. = 5. G. := 4.21.

Fuses easily to a black magnetic mass and gives green flame of boron.

Soluble in hydrochloric and sulphuric acids, but unattacked by nitric acid.

Riverside County: 1, Vonsenite was discovered by M. Vonsen in the

old city quarry at Eiverside and described and named by Eakle (18)

p. 141. The analysis gave

:

FeO MgO B2O3 FesOa

39.75 10.71 14.12 34.82 = 99.40%

Schaller (p. c, '46) considers this to be paigeite, since the mineral
carries some tin which was missed in the first analysis.

WAD
See psilomelane

WARDITE
Hydrous basic sodium calcium aluminum phosphate,

Na4CaAli2(P04)8(0H)i8-6H20

Tetragonal. Crystals pyramidal, usually striated horizontally. Also as

granular aggregates and crusts, as subparallel aggregates of coarse fibers

and as radially fibrous and concentrically banded spherulites. Cleavage

basal pinacoidal, perfect. H. = 5. G. = 2.87. Color blue-green to pale

green, to colorless. Luster vitreous. Transparent.

Fusibility 3 with intumescence to a blebby glass. Difficultly but com-
pletely soluble in acids.

San Diego County: 1, Wardite occurs with jezekite in narrow veins

in massive amblygouite in the Stewart mine, Pala, Murdoch (p.c. '53).

WATER—ICE

H2O
Hexagonal; crystals usually C-rayed stars (snow crystals). Massive,

H. = 1.5. G. = 0.916. Colorless.

Modoc and Siskiyou Counties: 1, Permanent ice is found in lava

tunnels in the Lava Bed National Monument, Swartzlow (1) p. 44U.

WERNERITE
See scapolite

WHITE ARSENIC
See arsenolite

* WILKEITE, 1914

3Ca3(P04)2CaCO.i-(-3Ca3[(Si04)(S04)]CaO

Hexagonal. Small prismatic crystals and grains. Vitreous. Yellow, pale

rose red. H. = 5. G. = 3.234.

Infusible. Soluble in nitric acid.
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This rare mineral is unlike any other in having four acid radicals.

It resembles apatite in physical properties.

Riverside County: 1, Wilkeite, discovered at Crestmore, occurs in

blue calcite associated with didpside, idocrase, grarnet, and its alteration

product, crestmoreite, and was analj'zcd and named by Eakle and
Rogers (13) p. 263, A. F. Rogers (31) p. 465.

CaO MnO P2O5 SO, SiO. CO2 H,0
54.44 0.77 20.85 12.28 9.02 2.10 tr. = 100.06%

The crystal forms were described by Eakle (20) p. 343.

WILLEMITE
Zinc orthosilicate, Zn2Si04

Hexagonal-rhombohcdral. Cr.vstals usuall.v prismatic. Also massive and
Rranular. Cleavage basal. Brittle. Vitreous luster. Color white, lislit

green, apple green, flesh red. Streak uueolored. H. = 5J. G. = ."i.SO-l.lS.

Fuses to a white enamel. On charcoal a zinc-oxide coating is obtained,

yellow while hot and white when cold, which turns yellowish green when
heated with cobalt nitrate. Soluble in hydrochloric acid, yielding gelati-

nous silica.

Inyo County: 1, Willemite is found with hemimorphite and hydro-
zineite at the Ygnacio and Cerro Gordo mines, S. M. B. (8587).

WILLIAMSITE
See serpentine

WITHERITE
Barium carbonate, BaCOs

Orthorhombic. Seldom in good crystals. Usually massive, columnar or
granular. Cleavage, one distinct. Vitreous luster. Color white, yellowish,

grayish. Streak white. H. = 3. G. = 4.27-4.35.

Fusible. Gives alkaline reaction on turmeric paper. Easily soluble with
effervescence in hydrochloric acid. On adding sulphuric acid, barium sul-

phate is precipitated. Gives green flame of barium.

Mariposa County: 1, Massive witherite occurs with barite in the
deposit near EI Portal, W. W. Bradley (12) p. 6, (13) p. 173, Pitch
(2) p. 461. According to Dolbear (9) p. 611, the barite of this deposit
changes to witherite in the deeper levels. 2, It is also found with barite
in the Devils Gulch (sees. 17, 20, T. 4 S.. R. 20 E., M. D.) (N. R.).

3, AYitherite, originally described as alstonite, is found with sanbornite
and gillespite 1 mile north of Trumbull Peak, near Incline, A. F. Rogers
(39) p. 161.

WOLFRAMITE
Iron and manganese tungstate, (Fe,IVIn)W04

Monoclinic. Thick tabular crystals and massive. One perfect cleavage.
Brittle. Metallic to submetallic. Dark grayish or brownish black, brown-
ish red. Thin splinters sometimes deep red. Streak dark brown to black.
H. = 5-5*. G. = 7-7.5.

Fusible, but rather insoluble. Fused with sodium carbonate, gives blue-
green fusion ; on dissolving the fused mass in hydrochloric acid and boil-

ing with metallic tin, the solution first becomes deep blue, then brown.
The phosphorous salt bead of tungsten in the reducing flame is a fine

blue.

The iron-poor variety is called hueinerite, the iron-rich ferberitc.

Alpine County: 1, Huebnerite is found in the Zaca mine, Loope
(Monitor) district, south of Markleeville, Gianella (1) p. 342.
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Inyo County: 1, Boulders of black wolframite have been found at

the Monarch tungsten mine (T. 15 S., R. 41 E., M. D.), Ubehebe dis-

trict, C. A. Waring and Huguenin (2) p. 129, Partridge (1) p. 311.

2, It has been reported from the Tin Mountains (T. 12 S., R. 41 E.,

M. D.) Hess (8) p. 724. 3, Small pseudomorphs of wolframite after

scheelite have been found at the Yaney tungsten mine near Bishop,
Bateman (p.c. '49).

Kern County: 1, Wolframite occurs in a pipe in granodiorite near
Woody, Kerr (5) p. 421. 2, Iluebnerite (?) occurs in Jawbone Canyon
about half a mile from the Granite King mine, Hess (12) p. 988, (13)

p. 354, Partridge (1) p. 313. 3, Wolframite occurs with scheelite at the

Blue Point deposits (sees. 10, 11, T. 30 S., R. 31 E., M. D.), ibid. p. 312.

Madera County: 1, Large crystals and masses of wolframite weighing
several pounds occur in a quartz vein in andalusite schist on the

I. X. L. claim, about 12 miles north of Raymond, R. P. McLaughlin
and Bradley (3) p. 568. Pyrite is an accessory mineral, Hess (4)

p. 271, Ki-auskopf (1), p. 73. 2, Brownish-black erj'stals of wolframite

associated with large cubes of pyrite occur in a quartz vein in micro-

pegmatitic granite at the head of Iron Creek, Ritter Range, Minaret
mining district, Hess (18) p. 938, Erwin (1) p. 73; Krauskopf (1) p.

72. 3, Wolframite has been found near Buchanan, Hanks (15) p. 140.

4, Wolframite has been reported with tellurides, from Chiquita Ridge,

North Fork district, (see. 28, T. 6 S., R. 23 E., M. D.), Laizure (2)

p. 306.

San Bernardino County: 1, Wolframite has been found with scheelite

and cinnabar, at the Jack claim, near Nipton, in the Clark Mountains,
Hess (8) p. 724, (14) p. 47. 2, It occurs in a quartz vein with chalco-

pyrite, sphalerite, and galena at the Sagamore mine, New York
Mountains, Hess (8) p. 724, Cloudman et al. (1) p. 790. 3, Wolframite
and huebnerite were found in the Confidence mine (sec. 5, T. 11 N.,

R. 14 E., S. B.), Kelso district. Tucker (4) p. 340. 4, Small crystals

of wolframite occur in quartz stringers in a pegmatite at the IMojave

Annex tungsten mine, north slope of the New York ilountains, 2 miles

southeast of Brant, ibid. p. 373. 5, Huebnerite and wolframite occur in

sec. 35, T. 14 N., R. 15 E., S. B., Tucker and Sampson (30) p. 584.

6, Fine crystals of wolframite, with some huebnerite occur in the Signal

district 6 miles north of Goffs, Hess (8) p. 724, Cloudman et al. (1)

p. 843. 7, Wolframite came from 15 miles northwest of Victorville,

Hess (8) p. 724. 8, From the Ivanpah Mountains, Hess (6) p. 712.

9, Huebnerite occurs in quartz veins with sulphide minerals in the

Sagamore (New York mine, sees. 33, 34, T. 13 N., R. 16 E., S. B.,

Wright et al. (5) p. 67.

Tulare County: 1, Occurs sparingly with molybdenite and scheelite

southwest of Tamarack Lake, Sequoia National Park, approx. sees.

35 and 36, T. 15 S., R. 31 E., Tehipite quadrangle. Krauskopf (1), p. 81.

WOLLASTONITE
Calcium silicate, CaSiOa

Triclinic. Crystals commonly tabular, also short prismatic. Generally

in fibrous masses also compact. Cleavage, one perfect. Brittle. Vitreous

luster. Color white, gray, rose. Streak white. H.= 4A-5. G. = 2.8-2.9.

Fuses easily and quietly to a clear glass. Soluble in hydrochloric acid

usually without gelatinizing.
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"Wollastonite is formed as a metamorpliic mineral in limestone near

contacts with intrusive rocks.

Alameda County: 1, Wollastonite has been found in the Berkeley

Hills (X. R.).

Amador County: 1, It was found massive on the Mokelumue River,

near Bear Creek, and analyzed by llillebraud. Turner (12) p. 703.

Del Norte County: 1, White divergent masses of wollastonite were
found near Crescent City, (N. R.).

Fresno County: 1, Wollastonite has been found about 3 miles south-

east of Dunlap, Noren (p. c, '35). 2, It occurs in contact-metamor-
phosed limestone of the Twin Lakes area, Chesterman (1) p. 254.

Imperial County: 1, It was reported to occur with white grossularite

near the state highwav, a few miles west of El Centro, Melhase (6)

p. 23.

Inyo County: 1, Wollastonite occurs at the Wilshire gold mine, 25
miles southwest of Laws, Turner (35) p. 172. 2, It occurs as bunches of

radiating fibers with diopside in metamorphosed limestone at Round
Valley on the north side of Tungsten Hills, 9 miles west of Bishop,

Chapman (1) p. 866. 3, It occurs in the gangue of the cobalt veins at

Long Lake (sec. 14, T. 9 S., R. 31 E., M. D.), Tucker and Sampson (25)

p. 378. 4, A very large deposit is said to occur in the Panamint Range
northwest of Warm Springs, Vonsen (p. c, '45). 5, It is abundant at

the Christmas Gift mine at Darwin, A. Knopf (4) p. 12, and in large

crystals in the contact limestones of that area, Kellev (4) p. 538. 6, It

occurs at the Cardinal Gold propertv (sec. 19, T. 8 S.", R. 31 E., M. D.),
Lenhart (1) p. 3.

Kern County: 1, A deposit of wollastonite occurs near Code siding

in the Rademaeher district, W. W. Bradley (21) p. 183, Murdoch and
Webb (11) p. 553, Tucker (24) p. 19. 2, It was found outcropping in

fibrous aggregates up to inches along the canyon of Clear Creek be-

tween the Kei-n River and Walker Basin, Melhase (8) p. 7. 3, It is

found with scheelite in a contact deposit at the Rand group. Green-
horn Mountains (sees. 19, 20, T. 25 S., R. 32 E., M. D.), Hess and Lar-
sen (17) p. 263.

Lake County: 1, White drusy wollastonite has come from Drj- Creek,
near Middletown, S. M. B. (14012). 2, Specimens of it have come from
near Glenbrook, Irelan (4) p. 47.

Marin County: 1, It occurs as crystals and la3'ers in schist on the
shore of Tomales Bay, li miles northwest of Inverness, F. M. Anderson
(1) p. 132.

Mono County: 1, It occurs with boulangerite in contact limestone in

Leevining Canyon (sec. 13, T. 1 N., R. 25 E., M. D.), Murdoch (p. c.

'45).

Napa County: 1, White massive wollastonite occurs in Hunting
Creek Canyon, near Kuoxville, S. M. B. (13229).

Nevada County: 1, White and pink wollastonite are found as a con-

tact mineral at Grass Valle.y (N. R.).

Riverside County: 1, Wollastonite occurs in fibrous, columnar, and
fine granular form in the crystalline limestone at Crestmore as one of

the contact-metaphoric minerals, Eakle (15) p. 334, Foshag (12) p.

88. Complex crystals were studied by Eakle. The triclinic character of

some wollastonite was confirmed on excellent crystals from Crestmore,
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Peacock (3) p. 495. 2, Pink granular wollastonite occurs at a contact

of limestone and granodiorite in the new city quarry, Riverside, Eggles-

ton (p. c. '36). 3, It was found at the scheelite deposit about 9 miles

east of Aguanga, Hess and Larsen (17) p. 261. 4, Wollastonite occurs

with scapolite in the iron ores at Eagle Mountain, Hadley (1) p. 4.

San Diego County: 1, Large masses of pure white divergent-columnar
wollastonite occur near Boulevard (N. R.). 2, At Carrizo Gorge, near

Jacumba, E.M.B. (21224), Symons (5) p. 62.

San Francisco County: 1, A specimen of wollastonite has come from
Fort Point, S. M. B. (205).

Santa Barbara County: 1, Divergent-fibrous masses of wollastonite

having a pale-rose color have been found at Santa Ynez, (N. R.).

Sierra County: 1, Bands of wollastonite and woUastonite-quartz schist

occur near Sierra City, on the small north tributary of the South Fork
of the North Fork of Yuba River, opposite Milton Creek, S. G. Clark

(p. c. '35).

Sisltiyou County: 1, Fine divergent specimens of wollastonite have
come from the limestone on the Salmon River, 3 miles above Somes Bar
(N. R.).

Tehama County: 1, "Wollastonite occurs in sec. 16, T. 25 N., R. 7 W.,
M. D., E. S. Dana (5) p. 1097, S. M. B. (9753).

Trinity County: 1, White fibrous wollastonite occurs near Hvampom
(N.R.).
Tulare County: 1, Specimens of wollastonite have come from the

Upper Tule River, (N. R.). 2, Massive wollastonite is found in meta-

morphosed limestone near Three Rivers in sec. 16, T. 16 S., R. 28 E.,

M. D.; in see. 25, T. 17 S., R. 28 E., M. D.; and near Lemon Cove, in

sees. 11, 14, T. 16 S., R. 27 E., M. D., Durrell (p.c. '35).

* WOODHOUSEITE, 1937

Hydrous sulphate-phosphate of aluminum and calcium,
2CaO-3Al203P205-2S03-6H20

Hexagonal-rhombohedral. Rhombohedral crystals. Basal cleavage. Vit-

reous to pearly luster. Colorless or flesh colored ; transparent or translu-

cent. H. = 4i. G. = 3.012.

Readily soluble in dilute acid. Yields water when heated in closed tube.

Mono Co^mty: 1, Woodhouseite occurs in veins with quartz, topaz,

lazulite, and augelite in the andalusite deposit at the mine of Champion
Sillimanite, Incorporated, on the western slope of the White Mountains,

7 miles east of Moealno. It was described and named by Lemmon (2)

p. 939. An analysis of woodhouseite by A. Rautenberg has been reported

by Lemmon (2) p. 943.

P2O6 SiO= AbOs CaO SrO BaO MgO Na^O

18.13 0.30 36.63 12.31 0.25 1.00 0.11 0.08

K.0
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luster. Orange yellow, bright red, greenish, grayish white to nearly

colorless. Streak white. II. = 2J-3. G. = 6.7-7.

Easily fu.sil)le. Reduced on charcoal, using sodium carhonate as flux,

it yields metallic lead and a yellow coating. Powder dissolved in a few
dro])s of strong sulphuric acid liy boiling, gives a solution which turns

blue when a small amount of organic matter is introduced, a piece of

paper the size of pinhead generally being sufficient ; the blue solution

turns brown in a short time.

El Dorado Count tf: 1, Wulfenite occurs in small grains near Garden

Valley (N. R.).

Imperial County: 1, Fine crystals of wulfenite have been found

north of Salton, Orcutt (4) p. 26.

hujo County: 1, Crystals of wulfenite occurred witli the linarite

and caledonite of the "Cerro Gordo mine, R. W. Raymond (1) p. 29.

2, It has been observed in the Darwin mines, Murdoch and "Webb (14)

p. 325. 3, It has been reported from the Ophir and other mines in the

Slate Range, Tucker (11) p. 510. 4, Wulfenite occurs as thin seams and
crusts on malachite at the Empire mine (T. 21 S., R. 45 E., M. D.),

"W. P. Blake (14) p. 125. 5, Well-formed crystals have been found at the

Brown Monster mine, 2 miles east of Manzanar station, G. M. Wheeler

(1) p. 45, A. Knopf (5) p. 118.

Kern County: 1, Wulfenite was found 6 miles northeast of Kane
Springs, Hanks (12) p. 395. 2, It has been tentatively identified in the

gold ores of the Yellow Aster mine, Hess (10) p. 35.

Mono County: 1, Crystals of wulfenite have been noted on a speci-

men of pyromorphite from Blind Spring Hill, A. L. Ransome (2) p.

192. 2, Crystals of wulfenite have been found in an oxidized lead vein

6 miles east of Hammil station, Woodhouse (p. c, '45).

Plumas County: 1, It was found at the Diadem lode on Mumford
Hill (N. R.). 2, Wulfenite occurs in an oxidized zone in the Granite

Basin district, Turner (12) p. 589.

Riverside County: 1, It occurs at the El Dorado mine near Indio,

Webb (p. c, '45). 2, It was reported to occur in the gold mines of the

Chuekawalla Mountains, Orcutt (2) p. 901.

San Bernardino County: 1, Wulfenite was found with eerussite in

the Silver Reef district. 2, At Holbergs gold mine in the Lava Beds
district. Storms (4) pp. 366, 359. 3, Crystals of wulfenite from Lavic

were described by Guild and Wartman (2) p. 167. 4, It occurs with

vanadinite at the Vanadium King mine, near Goffs, University of Cali-

fornia Collection, Berkeley. 5, It was observed in limestone in the upper
part of Black Hawk Canyon, Woodford and Harriss (4) p. 268. 6, It

is found in the Calico district, Cloudman et al. (1) p. 829. 7, A con-

siderable mass of \^-ulfenite was shipped from near Tipton, ^lining and
Scientific Press, (32) p. 171. 8, Wulfenite is a minor constituent of the

bastnaesite deposit at Mountain Pass, Pray (p.c. '51).

San Luis Obispo County: 1, It was found at the Fairview
mine (N. R.).

WURTZITE
Sulphide of zinc, ZnS

Hexagonal. Crystals hemimorphic pyramidal. Often fibrous or col-

umnar; as concentrically l);nuli'(l crusts. One prismatic cleavage fair.

H. = 3J-4. G. = 3.98. Luster resinous. Color brownish black. Streak

brown. Same reactions as sphalerite.
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Mono County: 1, Found in small orange-brown grains in contact
limestone, with boulaugerite and wollastonite (SJ sec. 13, T. 1 N,
R. 25 E., M. D.), Milton (p. c, '44).

XANTHOCHROITE
See greenockite

XANTHOPHYLLITE
Hydrous magnesium, calcium, and aluminum silicate, H8(IVIg,Ca)i4AlioSi5032

Monoclinic. Crystals tabular parallel to the base. Perfect basal cleav-

age. Plates are not flexible. Vitreous luster. Color leek green or bottle

green. H. = 4-5. G. = 3.08.

Riverside County: 1, Abundant platy crystals of xanthophyllite
occur in the blue ealcite at Crestmore, intimately associated with mon-
ticellite, and scattered through the inner contact zone, Eakle (14) p.

333. Woodford et al. (10) p. 375. 2, Xanthophyllite occurs in minor
amounts in a contact zone 1| miles northeast of Winchester, Larsen
(17) p. 36.

XENOTIME
Yttrium phosphate, YPO4

Tetragonal. In crystals resembling zircon, but frequently nearly flat

double pyramids. Perfect prismatic cleavage. Brittle. Luster resinous to

vitreous. Color and streak yellovrish brown. H. = 4-5. G. = 4.45-4.56.

Infusible. Insoluble in acids.

Riverside County: 1, Xenotime was found in well-formed crystals

in pegmatite at the Southern Pacific silica quarry near Nuevo, Melhase

(7) p. 11. It occurs here also in parallel growth with eyrtolite, Murdoch
(p. c, '45). 2, It was reported from a pegmatite 2 miles north of Win-
chester (sec. 9, T. 5 S., R. 2 W., S. B.), W. W. Bradley (23) p. 117.

XONOTLITE
Hydrous calcium silicate, CasSiaOsCOH):

Orthorhombic? Compact fibrous. One perfect cleavage. Vitreous to

silky luster. Color snow white, pink. H. = 63. G. = 2.7.

Fuses easily to a glassy globule. Easily soluble in hydrochloric acid

with the separation of flaky silica. Yields water at a high temperature.

Xonotlite closely resembles pectolite in structure.

Mendocino County: 1, Pale pink xonotlite occurs with pectolite,

nephrite, and ealcite in sheared serpentine at Leech Lake Mountain,

Chesterman (p.c, '55).

Riverside County: 1, "Jurupaite" from Crestmore has been shown
to be identical with xonotlite, H. F. W. Taylor (2) p. 338. Radiating
white fibers up to 2 centimeters in length, associated with blue ealcite

and cinnamon-brown grossularite were described as a new mineral,

Eakle (15) p. 347, (20) p. 107, named jurupaite. It is now a discredited

species.

San Francisco County: 1, Xonotlite occurred with brueite in veins

in serpentine exposed b}^ excavations of the Western Pacific Railroad

on Army Street, San Francisco, Pabst. (p. c, '44).

Santa Barbara County: 1, A mineral specimen collected years ago

near Santa Ynez, labeled wollastonite, was found by Larsen (8) p. 465

to differ optically from that mineral, and on the supposition that it

was a new mineral, he proposed the name eakleite for it. Larsen (13)

p. 181 later showed this material to be xonotlite.
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YTTROCRASITE
Perhaps (Y,Th,U,Ca)2(Ti,Fe,W)40u

OrthorUombic? Color black; nearly opaque. H. = 5^-6. G. = 4.8. Lus-
ter bright pitchy to resinous.

Riverside County: 1, A few minute tabular crystals from the peg-

matite oi' the Southern Pacific silica quarry at Nuevo, gave on spectro-

scopic analysis by Keunard and Drake: Fe,Ti,Y,large ; Mn,Si,small. It

may be doubtfully referred to this species, Murdoch (p. c, '45).

ZARATITE
Hydrous carbonate of nickel, NiC03-2Ni(OH)a-4H207

Amorphous. In mammillary iucrustations ; also massive compact.
Brittle. Vitreous luster. Color emerald green. Streak green. H. — 3.

G. = 2.6.

B.B. infusible. Imparts to the borax bead a brown color which, when
reduced, becomes gray and cloudy. Effervesces in hot acid. Gives water
in closed tube.

Zaratite is always accompanied by chromite, occurring as an in-

crustation on massive chromite. Most of the green coatings on the

chromite of the state, however, consist of small uvarovite garnet crystals

or green chlorite. J. B. Trask (2) p. 57, notes its occurrence in frac-

tures of chromite iu the Coast Range Counties from Contra Costa
southward.
Alameda County: 1, Green coatings of zaratite (?) occur on the

chromite at the Mendenhall mine on Cedar Mountain, Woodhouse
(p.c, '45).

Contra Costa County: 1, "Nickel green," perhaps zaratite, was ob-

served by J. B. Trask (4) p. 388, in this county.

Madera County: 1, It was found as a coating on chromite near Ma-
dera, S. M. B. (13414).
Mendocino County: 1, Hanks (15) p. 140, reports zaratite on boul-

ders of chromite iu T. 20 N., R. 14 W., M. D.
Monterey County: 1, It was found on the chromite in this county,

W. P. Blake (3) p. 82, (7) p. 303, (9) p. 13, Hanks (12) p. 396.

Han Benito County: 1, Zaratite was found on chromite near Hol-
lister and near Panoche, Hanks (12) p. 396.

San Luis Obispo: 1, Zaratite has been reported near San Luis
Obispo, Crouise (1) p. 593.

iSkasta County: 1, It was observed on the chromite at Castella (N. R.).
Siskiyou County: 1, Green coatings of zaratite occur on the chromite

near Callahan (N. R.).

ZINC
Zn

Hexagonal. One perfect cleavage. Rather brittle. Color and streak

white, slightly grayish. H. = 2. G.= 6.9-7.2.

No undoubted occurrences of native zinc are known.

Shasta County: 1, Several pieces of metallic zinc were reported by
Fairbanks (2) p. 30, as coming from 5 miles southwest of Round Moun-
tain. He is dubious of their truly natural character, but says that a
fragment of rock was attached to one piece, and therefore considers

that they may be authentic.
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ZINCBLENDE
See sphalerite

ZINNWALDITE
An iron lithia mica near biotite in composition and appearance

Color pale violet, yellow to brown and gray. Occurs in pegmatites and
hydrothermal veins.

San Diego County: 1, Zinnwalclite in dark gray to reddish brown
flakes and crystals, up to a quarter of an inch in size is associated with
beryl, eleavelandite, etc. in pockets of the pegmatites at Pala, Jahns
and Wright (5) p. 31.

ZIRCON
Zirconium silicatci ZrSi04

Tetragonal. In small prisms. Brittle. Adamantine luster. Colorless,

yellowish, grayish, brown, pink. Streak uncolored. H. = 7i. G. = 4.68-

4.70.

Infusible. Fused with sodium carbonate, the hydrochloric acid solution

turns turmeric paper an orange red.

Zircon is a very common minor constituent in the acid intrusive rocks,

especially granites and syenites. Accordingly, the sands derived from

the weathering of these rocks contain grains of zircon, and they are

sometimes quite abundant in the black sands and gold placers from

such sources. It is seldom a conspicuous mineral, but occurs in small

grains in many of the sands of the state.

Alameda County: 1, Zircon was mentioned by Palache (3) p. 184 as

one of the constituents of the soda rhyolite of North Berkeley.

Butte County: 1, Zircon was first mentioned in this state by Silliman

(13) p. 385 as a constituent of the gold washings at Cherokee.

Fresno County: 1, Splendid crystals of zircon have been found in

the sands at Picayune Flat, Hanks (15) p. 141.

Los Angeles County: 1, Abundant clear pinkish crystals of zircon

have been found in a pegmatite in Pacoima Canyon (sec. 17, T. 3 N.,

K. 13 W., S. B.). Neuerburg (2) p. 833.

Mono County: 1, Minor amounts of zircon have been observed in the

great andalusite deposit 7 miles east of Mocalno, R. J. Sampson and

Tucker (4) p. 461, Woodhonse (4) p. 4.

Nevada County: 1, Zircon is an abundant accessory mineral in the

granodiorite of Nevada City, Lindgren (12) p. 37. Black sands from
this area have yielded 928 pounds of zircon per ton, ibid. (20) p. 74.

Placer County: 1, Hyacinthine zircon is mentioned by Genth (1) p.

113, in sands with platinum and iridosmine on the North Fork, Amer-
ican River. 2, It has been produced commercially from the sands near
Lincoln, Woodhouse (p.c, '45).

Plumas County: 1, Zircon was a principal constituent of heavy sands

from placer diggings at Spanish Ranch (Eagle Gulch), Turner (19)

p. 426.

Riverside County: 1, Zircon crystals of moderate size occur in some
of the pegmatites at Crestmore, Eakle (15) p. 349, Woodford et al.

(10) p. 375.

Sa7i Bernardino County: 1, Cyrtolite occurs with betafite in a lens of

platy biotite in a pegmatite in the Cady Mountains, north of Hector,

Hewett & Glass (3) p. 1044.
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Sa7i Diego County: 1, Zircon occurs in the pegmatite near Ramona,
J. W. Patton (1) p. 116.

References to a few of tlie other minor occurrences follow listed by
county: Amador: S. M. B. (48!)2) ; Mendocino, Hanks (15) p. 141;

Plumas, Graton and McLaughlin (4) p. 6; Riverside, Harder (6) p.

45; San Diego, Schaller (7) p. 211; Siskij^ou, Eakle (1) p. 319. Zircon
is found in addition, in minor amounts, in sands of the following

counties: Calaveras, Del Norte, El Dorado, Humboldt, Marin, Nevada,
Sacramento, San Luis Obispo, San Mateo, Santa Barbara, Santa Cruz,
Shasta, Trinity, and Yuba.

ZOISITE
Basic calcium and aluminium silicate, Ca2Al3(Si04)3(0H)

Orthorhombic. Prismatic crystals. Massive ; columnar to compact. One
perfect cleavage. Brittle. Vitreous luster. Color grayish white, greenish

gray, rose red. Streak uncolored. H. = 6-6i. G. = 3.25-3.37.

Fuses rather easily with some intumescence to a light-colored slaggy

mass, which, if pulverized and boiled in hydrochloric acid, will yield gelat-

inous silica. A small amount of moisture can be obtained in a closed tube

by intense heating. Thulite is a pink variety containing a small amount
of manganese. Saussurite is a mixture of zoisite, calcite, and plagioclase

feldspar formed in gabbros and plutonic rocks by alteration.

Zoisite is often developed by the metamorphism of gabbros and
diorites.

l7iyo County: 1, Thulite occurs in large irregular patches in boul-

ders on the east side of Saline Valley near the south end, Murdoch and
Webb (11) p. 69 (called bustamite by them), Schaller and Glass (54)

p. 519.

Kern County: 1, Zoisite crystals up to 1 inch in length occur in

schist about 2 miles south of Randsburg, Hulin (1) p. 25.

Lake County: 1, The zoisite mentioned by Becker (4) p. 79 as com-
mon in the metamorphic rocks at Sulphur Bank is probablj- pale epi-

dote. It is common in the Coast Range, ibid. p. 79.

Los Angeles County: 1, White veinlets of fine-grained zoisite occur

cutting albitized rock in manv places in the Santa Monica Mountains,

localities 27, 28, 29, 30, 31, 32, Neuerburg (1) p. 160.

Mendocino County: 1, Very large radiating crystal clusters of zoisite

have been found at Syke Rock (T. 20 N., R. 14 W., M. D.), 3 miles

east of Longvale on the new Covelo road, Vonsen (p.e., '45).

Mono County: 1, Zoisite, variety thulite, has been found near Bald-
win Mountain, associated with seheelite in a contact zone, Kerr (6),

p. 159).

Plumas County: 1, It was reportedly found with rhodonite in the

Diadem lode, Meadow Valley, Turner (12) p. 590.

Riverside County: 1, Thulite is found in bright-pink crystals in

quartz monzonite pegmatite at Crestmore, Woodford et al. (10) p. 214.

San Bernardino County: 1, Zoisite occurs with axinite in the Hen-
shaw quarry, SE \ sec. 33, T. 1 S., R. 5 W., S. B., Cooney (p.c. '53).

San Diego County: 1, Zoisite occurs with actinolite in boulders of

sausserite gabbro in the San Onofre breccia, Woodford (2) p. 193.

Santa Clara Comity: 1, It was mentioned by Murgoci (1) p. 359,

and J. P. Smith (1) p. 193, as a microscopic constituent in the eclogite

of Oak Ridge.
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Sonoma County: 1, Zoisite occurs near Healdsburg: (N. E.).

Tulare County: 1, Large masses of zoisite occur in a metamorphosed
gabbro west and south of Rocky Hill, near Exeter (sees. 18, 20, T. 19 S.,

R. 27 E., M. D.), Durrell (p.c, '35).
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