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LETTER OF TRANSMITTAL.

September, 10924,
To His Excellency, T Mowogapie Peomve Wa, Ricmaensos,
Fovernor of the Stale of Claiiforndia.

Bm: 1 have the honor to herewith lransmii Bulletin No. 94 of the
Btate Mining Duorean, being the annual report of the statistiez of the
mineral production of California.

The remuarkable varety, total valvation, and wide distribution of
many of our minerals revealed herein show California’s importane:

ason prodoaser of prmriereial minerals among the stutes of the Tnion.

Respectfully submitted,

Loy L. Hoor,
Htate Mineralirist,
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INTRODLUCTION.

It is the emdeavor of the stafl’ of the State Mining Burean, in these
annunl reports of Lhe mineral industries of Californis; to so eompile
the statisties of prodastion that they will be of actual use to producers
anid Lo Thoge interedted o the atilizarion of the mineral products of oar
siate, while ul the same time keeping the individoas]’s dats confidential,
[ acdidition to e mere Oeores of owlpat, we have ineluded degeriptions
of the us=es and characterizties of many of the materials, as well 8z |
bried mention of their necurrenaes.

The emupilation of aceurate and dependuble firures 8 oan exiremaly
diffienlt nmdertaking, and the State Minervalogial takes the opportanity
ol hepe expressing his appreeiation of the enoperation of the prodocers
in making this work possible. A fuller appreciation of the valne of
early responsés to the requests senl out in Janeacy will result in
earlior compleltion of the manuzeripl. Statistics fose much ol their
value if their puabiication 14 unnecessarily delayed.

Some of the data relative to propertics and uses of many ol the
mineralsg herein deaoribed are repeated feom preesding reports, as it
i intended that this annual statistical bullevin shall b somewhat of
a compendium of mformation on Cabifornia’s commereial minerals and

th=ir ntilization,
Liroyn L. Boor,
State Mineralogist,
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MINERAL INDUSTRY, CALIFORNIA, 1923.

DATA COMPILED FROM DIRECT RETURNS FROM PRO-
DUCERS IN ANSWER TO INQUIRIES SENT OUT BY
THE CALIFORNIA STATE MINING BUREAL,

" FERRY BUILDING, SAN FRANCISCO,
CALIFORNIA.

—

CHAPTER OME.

The total value of the mineral output of California for the year
1923 was #344.024 678 being an inerease of $93.5840,852 over the 1922
total of $245183 8206, There were fifty-four different minceal sub-
stances, exclusive of a seoregalion of the various stones grouped under
eems ; and all but one of the fifty-eight connties of the state contributed
T thie list.

As revealed by the data following, hevein, the salienl lTeatures of
1933 eompared with {he peeceding year, were: Thi continned  imerosse
i peteclenm yield, although of Tower prices per barrel ; inereases in
el opper, 1ead natural was. brick and tile, and ernshed roek;
and decreases in gold and silver values. The net resinld Wis an imareﬁm
in the grand tolal of all grinps of nearly one hondred mallion doflars,
#8 atated above, Petrolenm accounted for an imervase of 369350044
in total value accompanying an inereass in quantity of over 124, (00 (00
barrels,

OF the mbtalz: copper inereased from 22,583 4987 pounds worth
$3,000,582 £0™28,746,860 pounds worth $4,166, 989 lead, from 6,511,280
pounds and $358, IEI'.I to 89934 522 pounds ami ~|1ﬁ*il.:4-lﬁ gaicksilver,
from 3466 Hasks and 3191, 5.1 to 5458 flasks and #332.851. Gold
decreased from $14,67(L3546 fai $13,379.018, in spite of which, as in 1522,
California continned to account for approximately 30% of Lhe zold out-
put of the United States.

Of the struclueal group: cement advanced from 8,962 135 barrels
valued at $16,524,056 to 10825405 harrels and 25999 204 : miseal-
laneous stone (comprising eru.-ahmi rock, sand il gravel, 1m~.r:ng Dliwekes;
and grinding-mill pebbled) from a totsl valustion of $10,377,753 tu
215,385,602 brick and hollow building Blocks or tile from 27, 'F}QL‘.:I'H'I
to $9,T38,[JE52; magnesite, from 55,637 tone and $594 665 to 73,963 fong
and $946.643; with eranite and Hme alse registering riins,

In the “industrial” group there were s number of fluctuations, the
more imporfant inercases boing shown by diatomaeeous earth, limne.
stome, mineral water, pottery clay, gvpsum, and tale. One new item,
sulphur, wag added in 1923 to this list, which has noet been |rrt’r|‘]t|m':-ﬂ
eommercially in California for many years. TIn the saline groop, all
items mr-'r-:-H.aEd bat particulacly borates, salt, and potash, the gﬂ.:ll'l
For the group ﬂ:lul:llll.'limﬁ,r to s botal of $1 47957 U more than the previous
vear’s fonros,
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Ti MINERAL IXNDUSTEY OF CALIFPORNIA.

The figures of the State Mining Burean are made up from reporiz
roceived direct from the producers of the various minerals, Care is
axereised in avoiding duplication, and any error is likely to be on the
sidle of under- rather than over-estimation,

California yields eommercinlly a zreater namber and variety of
mineral produaets than any stale in the United Btates, and probably
more than any other equal area elsewhere of the earth. The total
gnnual value of her outpul 18 surpassed by not more than Loar or five
others, and those nsually the great coal states of east of the-Mississippi.
California was for many years the sole domestie source of borax,
chromite and magnesite. We lead all other stotes In the produetion of
wold, quicksilver, and platinum ; and have alleenated in the lead with
Ciloradn in lungsten, and with Oklghoma in petroleam.

Apropos of the importanee of hydro-electrie power developrent Lo
the mining industry in Californin which has been noted in previous
isanes of these minersl statisties reports, the following acknowledg-
ment of the debt owed by the hydro-electric power Indnstry o the
miner iz worthy of gnotation:? .

ST LT haginess o Californda lhad D LeginGing b tha mining Doainess,
Bitiers plonesred the path nf the hedro-glectrie enginsers of leday.  Ther mathods
af ponslruction. fhe mannee in owhiel chey micred heavy  mechiosry and . material
mtn. rocly.  remioke  regions, Ceir desiEgns for dumas, o drms oand ditchas,  thels
Lsngential water-wheal, all left o lexeon bo b Teariied, @isd as e bydee-slecieic
wiprineers o he paw day wand the resord i the orpeles the pelidvemeste: of  the
slurdy men af the mowntaing took ekl of them and inspired the viglon thet brought
ahoue the wrandertol develamosuls f dee powar Joduedey that have meda Calilornin
e enwy af *he warid.

UIome Khow the atary bstter chan the PG, ond B This ocompasy eupplied mores
puwer too okl mebies thea Al Gtler cempaniss in tha Htnte oombined. © Neyer. an
eaglneer goes over ile evsbent el he oredlizes ita debi oo che oold o wiimers, Clen oof
the mommany'a tweaty-clghet water-power  plants ware Griglbally  iniliatsd to provide
e Lo mining apernsans,  Nine oof bts ploate werd iostielled onochnala o to
LELTS W Ler .I:I_'.lr e, Ol of ﬂ"lﬂ_-t sama hunt far goll came oen - af the pampeny'a
reservaire. Blindly, perhape; but ke a Titan, the obd-tims miner wulidel [or the
frtnre.  ‘Ponizlic his rescrvoice, feeding pewer plapls oo S Sierra skops, will

. light hmnes hundeads of miles pwar.  Soms of bis cacols, Blagced ool of the reclks
Io fhe obd pack-train dsirs of fhe "0 gLl wind their regead way through twenty
mil#e wand mers of moewotain in Ge greal owhesld gl inoa dwinkling  oreats the
spinrik that spdns o thoosaod fectory whesls pod makes poods, nzEl wo for roulti-
tides, nnd sargoeg for ships! and payeolls, end prosperior. !

“TL iR g stirping tala, a tAle oo Fong o T tokd In g hf‘i—ﬁr-r!.- It f2_a bk, 8 Dok
ol wel wrillen apd loo vast a work [or the modest clieogiclar, . Tlee mafoer  oade
Califurnin, and it ois mall e shete, for the pee af clectebeity hos bot peuled hie dtbel™

EnttPaTTA‘E debt to the milver: T, G, & B, Progress, ¥ol, 1, Mo, &, . 2, July, 1924,
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STATETIOZ OF AMNUAL PRODUCTION, 11

By Substances.

The following table showz the comparative yield of mineral sab-
staneez of California for 1922 and 1923, az compiled from the returns
received af the State Mining Burcan, San Franeiseo, in answer to
inquiries gent to producsers:
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12 MINERAL INDUSTRY OF CATIFORMNIA,

By Counties.

The followine table shows the comparative valne of the mineral pro.
duetion of the varions counties in the state, for the vears 1922 and
1923
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Total Mineral Production of Califernia, by Years.

The following tabulation gives the toial value of mineral produetion
of California by years since 1887, in which year compilation of such
data by the State Mining Bureau besan, At the side ol these figures
the writer has placed the values of the most important metal and non-
metal items-—rold and petrolenm.

In the sama period copper made an important growth beginning with
15397 following the entry of the Shasta County mines. and more
recently Flumas County., Cement increased rapidly from 1902, whils
srushed rock, sand and gravel as a group parallels the cement inerease.
Quicksilver has been up and down. Mineral water and salt have
always been important items, but the values fluetuate. Borax has
inereased materially sinee 1896. War-time inereases, 19151918, wers
shown by chromite, copper, lead, magnesite, manganese, silver, tungsten
and zine, Most of these, except silver, have since deelined; with
sirnetural materials and copper inercasing in 1920-1923, also lead and
magnesite in 1923,

Total Mineral Production of California by Years, Since 1887,

Ténr T:r.’“.:]_ln[ T.E -Ift Gold, vohse I P",:r'“h[ﬁm'
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14 MINERAL INDUSTRY OF  CALIPRNIA;

CHAPTER: TR

FUELS.

Among the most important minecsl products of Calilornia are its
Faels,  This saldivision inclodes coal, natoral gas, and petrolenm, the
combined valaes of which made np T5% of the state’s entire mineral
output for the vear 1923.

Thery are deposits ol peat known in several Iocalities in California,
amall amonnts of which are wsed as a fertilizer, and in stock-food
preparations, but none has as ¥t been recorded as ntiized for fuel.

Comparison of values during 1920 and 1923 is shown in the follow-
mg table;

s | ] Tire Foririd =
- ¥ = anlle et 8 Dlazraps—
AnIsT Volur Arcunt Faluo Velur

el - 37,00 Lons #144,100 | 100 dare £5, 1R FLEA0I0—
Maburalbgae. o o | 198 638 02T v o BE0 00 20008 36T M an dL LE461 4% ERFL 0=
Peteobeann o ____| LIBAGE 2F bhle 17,581 2an . Iz aTitind boda | 227d00M 172, 00, 4

Toral vadug ... ; #1500, 5n 26 . §253, 597 HE :
TR L et ESui e i | Bape i B LR e

i i | i
COAL.

Bililiography « Slale Mincealogist Beports VIT, X1, XTITI, XIV,
AV, XVIL X1X {ine,}, pp. 152157, U, 8. . 8, Bulletins 285,
d16, 431, 471, 881; Am. BEpt. 22 Pt II1

Coal prodaction in California in 1923 lotaled sonly 10 tons valued
at 5,00, being eredited to Mondoeing and Riverside couniies. None
of it was marketed, but it was consumed for local camp parposes and
for power amdd forge use in development work on the deposita.  Basides
the localities mentioned above, development work was slso wnider way o
coul deposits in Han Benito and Shasta countics, In the former, at
the properiy of the San Benito Coal Company, it =z proposed to install
an eleetrig-power penerating amd Tev-produet plane, rather than to
ship the eonl. owing to the distanee from rail teansportalion.

Total Ceal Produstion of Califernia.

The wory considerable ontpmt of ecoal in the years previous to 1883
was almost entirely from the Moant IHable district, Clontra Costa
Uounty., Later the Tesla mine in Coreal Tollow, Alameda County,
was an important producer for a few yeaurs, Stone Canyon, Montorey
County, was also an impertant producer for a short time, and there
hqs Iwsen some coal shipped from propertiss in Amador, Frosin, Orange,
Riverside, and Siskiyou eounties. The following tabulation gives the
ennnsl tonnages and values, aceording to available records:

Digitized by Original from

INTERNET ARCHIVE UNIVERSITY OF CALIFORNIA



STATIRTICE OF AMNUAL PRODECTION, 15

GCoal Qutput and valun hy Werra,

Year Tuas Ynloe Year Tems Volue

. |
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The tonnaees o the pbove table fer the venrs 1861 1888 (inel.) ace taken fromm the
. B Geologleal Burvey, “Miperal Hesouress of the U, &, 1" p 107,  The yalues
epdpned for (ke sears ame-.'muu Lo 1583 ace Limﬂe f:'.'tn. by T"n" A, Gl:ll'.ll.‘l‘FBN‘ i Min-
oral Has, TARS, poe S0 helme wn aoveripns T8 por ton. Trom 1587 10 dais

the fApus=s are 1haes of the LCaliformlia |'11.F|.1-E TI‘TlIir“I'IE' Enrean

| NATURAL GAS.

Hﬂmm.rmphy State Minerglogist Reports VIT, X, XTI, XTIT, X1V,
Bulletins 3, 16, 19, 69, 73, 88. Monthly Eummﬂr}', Hl & Gras
Bupervisor, Dree. 1919 Ang. 1922; Mar 1923

Statistics on the production of natural gas in California ave in a con-
siderable degree diffieult to arrive at, s3 much of it that iz utilized
directly at the wells for heating, lighting, and driving gas éngines is
not measured. Hemee, it is neeessary to approximate the ontput of
many of the operators in the oil fislds, estimated on the number of
lights, and on the number and horsepower of gas engines and steamn
boilers thuz operated. The figures here given are for gas utilized
locally and also that sold for distribution to constumers: and we con-
sider are nol gver-estimated, partienlasly in the six oi-prodocing
eounties, Tt must be remembered that several of our important oil
fields are removed many miles from the site of any other industry, and
that the sathering of small amonnts of sas and {ransporting it for any
eonsiderahle |l]'ﬂ.1::1.11r:L, iy nof always o profitable.  Wherever feasible,
caging-head gag is nzed n driving gas engines for pumping and drilling,
and in firing the boilers of steam-driven plants.
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ik MINERAL INDUSTEY OF UALITORNIA.

The most notable gas developments in Calilornia in recent vears have
beecn in the BElk TTills aml Buena Visla Tills in Kern County, north-
epzl of the Midway district, and in the new oil felds in the Loy Angeles
basin, Los Angeles County,  The vield of natural gas in the lusl-named
distriet inercased manv fold in 19253 over that of 1923 the amount
actually utiliged being six limes ithal of the preseding year, Tack of
aufficient pipe-lines and other faeilities to handle sueh an enormons
inerease made it impossible fo prevent large guantitics going to wasie
into the air.

The subject of natuaral gas production and 18 wtilizatiom in the
gouthern part of the siate have been coversd nooconsiderable detail
by Mr. H. L. Masser,' sas enginecer for the Railroad Clommission of
Calilornia, and guotid  inoour statigtical report® of a vear aso, |o
which the reader is relarred,

Production and Walue,

There 15 vather 2 wide varigtion in prices guoted for naloral gas
beasuse s eonsiderable part 3§ used diecetly in thi feld For driving
gas engines and fiving boilers, and s theeefore pot messured nor sold,
Bieh compaiied o< have placed a valuation on the gas that was thus
nged 1n 1923 gave from 24-20¢ per 1000 cubic feet. at the well,  From
the totals shown in Lhe tabulation followine herein, the average value
for all fields in 1923 works oul at approximadely B.0¢0 Approximately
000 pubie feet of was s equal to one barrel of ol in heating value,
anel 12 80 pecounted for by many operators. In drivine sas encines,
aboat 4000 o, £t per 24 hr. are comsmmed by a 25-hp. eopine and
B3, TU0 e Fr per day Tor heating a Ti-lop, steamn boiler, which figures
have been utilized in eompiling this report, in those cases where gas
was not metered, '

Hatural Gas, 1023, by Countice.

Ilrmnty ! Moo, I, Tl
I e P o 1,500,304 S1LETHE
1..; 3 I P o S ot e O T e et S e A e 43 4315038 SUELAGE
Hinga - = * TR A R LA R e 1,000 av
LOg  AnRaler — s h ool ot e B 134 78R AR .50 A6
E'L".-.'I'LH:E_ S 1T e e | B R e L P S i L e s AL S T THL S h, 4T VeT w214, RAH]
it BRrrn S s e =LAt 1614207 1723785
Talare . - Y e ! 4 YR S LT 0T 80 10
b i b R el o LA S L T e Ll e e MR D 4.162.31% 4T0,E0

'Hkltf.i_?l. Muimbioldt, Take Mendnednao, sueramento,

San Jowguin, Hantse Clar Butter. Yuba® HudLETT 18T, K0T
Torale e e R e TR P P s e s R R o T 215,681 422

Tihmmbined Lo donces] cuvput of @owiogls operitor Inoeach,

The -above totals for 1923 compare with 103625027 M o 1T,
v:-lhlg'd at $6,990.030 in 1922, being nearly 21 times the gnantity and
morg than double the valne. The Lios Angeles County vield junmped
from 23254549 M en. 5 to 134799452 M e £t and OQrange
Connty from 25269402 M eu, £t to BBATT14T M en. ft. Venturs
County showed s slight inerease, while Frosno, Kern, sand Santa
Barbara eounties dropped slightly,

The 1023 total of quantity is approximately one-half of the previously

_Masser, H. L. Nalural gas prodection and alilfsstion in southern Cslifoenia:
Cal State’ Min, Bur, Summary of Oil Field Operatione, Vol 8, No. & by, -85,
ar, . 1
il State Minm, Bor, Buliatin 9%, pp. 18-22, 10EE,
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vecorded total for California for the years 1888-1922 inelusive ; and the
1923 total of value equals 41% of the total value for fhe same perimd.

Matural Gas Preduction in Galifornia, Since 1338

The production of naloral gas 1o California by yesrs sinee 1888 18
givem in the following table, The first ezonomic nse of natoral gaz in
California was from the famonz Court Howze well at Stockton, bored
in 18541855, Beginning about 1883 and for several smeeceding vears,
w number of gas wells were broaght inoaronml Stockton.  Matural gas
wis known i a number of other localities, and oeeastonally utilized in
& zmall way, notably at Kelsevville In Lake Connty, and in Humboldt
Connty near Petrolia and Enreka, hut there are no available anthentie
records of amoundls or vilues previous to the year 1888, The most
important developments in the commercial production of natural gaa
have been eoincident with developments in the odl fields, by utilizing
the cazme-head #az as well as that fromr dry-ras wolls,

Tenr M eobile feck Vithae Yensr M euble f2pt Vil
1553 2.0 F L) | P ke B 168,174 AT Tt
e "1, 5x1 TR RRO ! THUT - Lii e b 1Ed, 750
11,1 S 21, &a0 0% (|| T8 . SRy 474,58
1881 - ) RO L e 1, 188 467 e, 552
A Lo T B O T e e WLATH LETH.5RT
TR e R RE4, GEN00 TRLL - " e T KA CRHE 481 B
-+ R = RS R T R )TN EHOATE
¥\ 1i], R 1FEn00d| LBL8 o Lioa 14,210,886 1,063,250
= M2 T00 | TR g | ] L e A 1 520 D 1% 40
271 400 TR | S0 [ e B T/ T'7 1 T 1, 70K, 41
w111 16 [ Y | ) ] S 184,565 2271,75]
TS LI 00 |pERER L Ll 9 4T RN 06 ol
40,560 ireTh AT T AR TSRS HE TP
13, BN} T |0 L B2ITERM | - 4041317
] R TEITLO | | N G R 08,007, T LHEER
13,154 R | B M A7, 707 | TIMLHTE
144, 417 o eEsd e o) MELEREE o, B 0
148,845 TELATo |99 .ol MO40R30T  I565LER
| Potale. . TUSAUTHIE - SRERERTIS

Minantity. I part, esiimstsd, whore yelnes oply were teported.
Elucludes notoral £0m [rem & wine In Bantn Cinra Gonnts.

Gasoline From MNatural Gas.

More or less gas naually aecompanies the petrolenm in the cil fislds,
and sueh gas carries varying amonnts of gasoline,  More than 50 plants
Are in operation reeovering wasoling by compression or absorption
from this 'easing-head” gas.  After the gasoline is extracted, the remain-
ing ‘dry gas’ i tsken into the pipe lines, hy which it 8 dizstributed
oo consumers, both domestie atl commereial,

In the Midway fleld, some of the casing-head gasoline is obtained as
an neidental produoet 1o the compresging of the natural gas preliminaey
fo-transmission throngh the gas pipe lines. Some concerns market
rasing-heml gasoline sepurately while others turn it inte the il pips
lines, thus mixing this high-cravity gasoline with the crude oil for
transportation to the refinery, where it is later regained. A tofal of
156,263,015 gallpms of casing-head gasoline valued al $13,197.578 (rom
all fields was reported hy 87 operators, as made during 1823, This
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| 2 MINERAL INDTUSTRY 08 CALIFHNTA,

compares with 63191,3581 gallons by 55 operators in 1922, 1% was
digtributed by eonntice, az follows:

Craunty e llnnis Yibuie
L i B o PERARE Tk o B0 T 2 5 J85 854
e s e P A FITR S T M T At
b M e st e e BB A U T BSeaa1

L e T e e Lt ST s TR e §12.147,098

The usual recoveries of gasoline from nataral gas vary Prom 4 gal,
v ik gal. per 1000 en. £t of gas handlad, the average being about 1 gal.
per WNK) en, It

FETROLELUM,

Bitliography : State Mineralogist Reports LV, VIL X XT1, XL
Bulleting, 3, 11, 16, 1%, 31, 32, 63, 69, T3, 52, 54, 89. Heports of
(il and (Fas Supervisor 1915 to date {issusd in monthly chapters
sinea April, 19183, 1T 5. ool Burv,, Bulleting, 218, 2855, 308,
417, 321, 422, 340, 357, 385, 406, 431, 471, 451, hE1, 6OF 621,
24, 653. 691; Prof. Papers, 116, 117,

The ernds: il prodoetion of California for 1923 amonnted to a total
nf 2682275690 barrels of clean oil. valued al 242731900 at the well
This total of quantity is compiled feom the monthly production reporls
filed by the operators with the State Ol and g Supervisor, to which
have been added fipures for the ontput of a number of small operators
in the Los Angoeles eity Geld nol under the Jurisdiclion of the Sapee-
vigsor, amd From ote properly in Santa Clars Connty.

The question of the valoe of the erude oil yield, at the well, iz &
difficult one to settle with exactitude, princpally hecanse 8 large parl
if the ontput is nol sold antil after refining, The large refiners are
algn larec producers of erude oil which they send direet from well to
plant, henee mueh of the ermwde 8 oot sold g sneh, The valoes nsed
in the statistical veports of the State Mining Burean sitee 1914 have
been derived From averages of actual sales of emade oil of all grades
in each field of the state, and these averages applied to the total vield
of the respeetive fields.  This we feel 15 0 zafor measure of commercal
values than markel quotations, beeanse quotations de nol always mean
sales,

Features of 1923,

The outstanding feature of the vear 1923 in the ol industry of
Califormia was the continued inerense in Los Angeles and Orange
ecounties due to intensive drilling of new aml gosher wells vielding
high-gravity oil, with consequent overprodoction.  This necrssitalel
Lhe continued shutting-in of low-gravity wells in other ficldg of the
state, As in 1922, this resulted in farther decreased output of erude
uil in Fresno, Kern, and Hanta Barbara eounties. The peak of pro-
doetion eame in the month of Angnst, 1923, when the State’s total
amonnted to 26 440,005 bharvels, followed v a fpure only slightly
less for the month of September,  The inerease in Los Angeles County

plone wag more than foue-fold, while the Orange Connty vield was
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st grester than the previous year. As in 1922, Ventura County
ﬂl:-m- inereased, to the extent ol Ap t‘:-xuuﬁ.tv'l\’ a0

There were three reductions in 1023 in prices guoted for crode il
at the well, above 20" Baumé eravity, announced by the marketing
eompanies, January 8, April 10, and October 9. The redoctions were
proportionately greater for Ilw apecific sravities above 287 than for
those helow, Both in 1922 and 1838, the price rediictions to s Limitad
extent, only, affeeted the production total by cansing the shutting-in
ol wells yvieldiog oil of the lower cravities and in the distriets ontside
of the arens whers intensive caompaiens of new developments were
taking place,  The unprecefented inerease in production laxed the
storage, transportation, and refiniog facilities of all of the markeling
eonecrns. Shipments by sea via Panama Canal to Atlantic geabosrd
points advaneed to wporiant amoeunts and became of vital assistance
i the -sgitusation,

Estimating in January the output of the vear just closed, the State
133l and t3ag qupﬂrumr‘ presents the fcnlluwmg phgeryations

“Oultfornia agrdn broke all previows recorde In ilbs prelaction of rolewn by
privincing e TENND bareela e THEE. This 1s oAbt 58 per eent oof the d@mouat
produced o the sntire Unlted Blates, aold aboost doubls e amoont peodieed by
Undifornin In 1928 whirh was o reeord vear,  This grreat dnersoes was due Lo e
(hntemeive and rapid Jdevelopment of the Huniingten Haach, Hantn Fe Springs and
Ll.lu:' Beacl Nelds, where §oitial prof@uctioos  of oeardsy - all e wells were lap
Thiose thres Beids produced B4 per eent of the stace’s production io 1925 By
trariendows production taxed the atarage caprelty and mATEeting . facllitios of tha
Lirge compinize, and osused new merkets for California erude oll oo e opelsed,
Akt AR, Wi barrels of prade wis o stonaes ot the cnd of 2823, es cocmpaared
with Al HE.I,I F00 harrele AL Lhe heginning of the TeAT,  anil nn:.wl_tmﬂm.ndl:ng shant
5i,dEE.I]ﬁ[I barrels was ghilpped hrovegh fhe Tanama Canal o easlern relpnsries

“Thering  Sapteminer, 1824, prodocclon reached its omasimmome, wnd - then deoibmesd,
ihis decline conlimuing . Lo tha end al tha year, In antts of the fast that production
wisgk regwmed in sooe of the Ban Jeaguin Valley Oelis where il Lhed lwesp shul li.
I December, 1823, for che Amst time sinec Decemiber, 1520, sbomege decreased, or,
I ather worda, gopsumption which neludes ail -BH.I!:III‘HZ‘I To aastern porgs theo) Lha
Posmma Canal, was greaker thon Qe DPeceomber produobion, which aversmgesd  dails
THE 068 barrcls. The fnofeabed r'n:hﬂrrlr tHan of ol fmer e s during the yaar from
£51,813 Varrdla b Decemnber, LIEZ L850 harmeiz In ].'rHI:E-T'II'L'rE':I" FEETS

SThere were Lires redseiions in I:I:l-. price of oil in 1833 : L reducition was
mpade po Jrnoary &, when nll grades, includineg 30 dosceas H::I.Hml" A e, TR
reduced, the Riglesl gravily (35 degrees and above) being. reduced 53 centa.  The
next reduactioon. on Aocil 19, far the refionbls  oils, ameupted to 41 eeots €or the
highost grage. The thitd  seductian, ameunting te 18 eonts on the  hIEhest gradea,
waa mads gn Oelol=e 80 TFuel il er Tha grades below M Jegesad Baumd, rersined
stativhery duriug the yeor,

A total of 1800 rew willa wina started In 1TU2E, as comprrad with 1439 In 1932,
Dariog the waar  BEN prodasing  wella ware complatad,

AL the cluse of Lho wear with tlhe Sanpta I Springy, Heoliogton Bogch and
lLaong Braph feids nimose completaly  developed. activity in the L.ae o Angoles Ragin
senraread In Pareanice fiald, ot dhis fisld doea :Il-l:l-t v J1:lt1'l':Eu- of Wwelng as poolifc,

-:r of developiog we capidly, as e slboyve I'JI.EIII.LI'.II:IE fiel glmve ooet of the norsase

held in comparntireiy. . Inrge deses by the latger companies Actwity 15 glsa
FTn-l'hi'ﬂ.U':i" incpensing Iy the oldayr Teldz of che Han - Josoguoin T-B.ll'EIi._'Ju angd e oul-
40K [or Lhe peleolean jodusicy [or the yearc 18234 leoks bripht at t present tlmee
Thr ¥car u'l:.:.rth'.l aut with an increase’ in the price of all grades of ofl amaanting
tn. 20 Wﬂ_t’. ﬂ”&"'“"r'ﬁ Jantary 28, and tha prospect of additicnal inoregses during
ke wear i good.'

Outlook for 1924,

The ontlook Lo the current vear is for s somewhat lower total
quantity than m 1023, At the =ame time, consumption during the
first #ix months showed an onexpected deeline. due to & namber of
vanses, a5 noted by Bosh?: “a decreased demand for fael by the largest
eonsumers {the railroads) ; deereased demand for masoline in California
during the spring and ecarly sunmer months resulting from the hoof
and woulh dizease epidemic; decrensed demand Tor gusoline cast of
-m L. Th. Weekly press bulietin Mo, 4210 ept of Petee and (Gas; Onl, Stete

h, Tt 13, Features of productian, Heet hall of 1924 Stata Min, Bur, Mining
Min. W, Tan, 28, 1534,
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o0 MINERAL INDUSTEY OF CALIFOGRNTA,

the Roeky Mourdains due to weather conditions and to contimaed
over-produetion of oil in the Mid-Continent fields,  The last two factors
aepount for the drop in the amount of oil exported From California
to the Atlantic amd Gulf ports *'
Production Figures,

The following table gives the production and value by counties Tor
1923, comparaed with the 1922 fipures.

TABLE a.

Production and “Value of O, by Countias.

1023 1625
Closanty = 3
Barrala ke Barrela . | ¥aloe

e M e e 1B --I-- .
I I e e o e B e e RS i P 0,095,038 | B0 506 EE2 5000540 | EL5p3805
Tl s i nae | CAMEEELET | GRB0NEED || AAARETIN | TSN
T Ampelpm oo e e e R G e T R REOMLOO8 || 155,005 01% 154,003 758
LA T P ——— e [ 10 0 ) B Lo | L A0 HDY BH
Sy Tty Mmool e e S 24,55 da1.=02 20Es 19,7494
Hanks Basbars. = ot e S 20581, 150 2074 500 3,0a1,847 2,304 403
R i g S L L s 2,950,855 S,200 628 B0, T 4, 18
San Mateo sod Zanta Clare®_ . __ 11,10 o34y 15,085 ZE,541
Tobala. i iicececcooc| 1AHAGEREER |FITA,EEL MG || B ATAGIH | 432 T AR

Mgenbinsd to sl oudput of o Engle eperator in San Mateo Connty.

The foregoing totals show a state average price ol $0923 per barrel
for the vear 1923, as compared to #1240 n 1922, As already noted
in & preceding parsgraph, the drop in value was dae Lo an overprodae-
tion in the higher grades of crude oil and a eonsequently greater pro-
portional drop in priees for the higher grades,

TABLE B.
Averags Price of Ol per Barrgl. by Countlgs, 1975 (923,

U il 1914 iy FLTE 0% : 1980 | 9B | 19 1321

cmocss FLASS . BOOBSG | BOOEEH O BOCRIG | B119T | F1.23E T B1.4SH O Fl.MM 0 BRLTID

A, A AR 8 1,253 1. B3 1.714 1.3211 &R

fall e PR3 I i 5 R R < O (< L

fiTs R P - O | R P - R - W e 0.E80

ek S P ek A e K LIMI | 1.l 111142 [kl

- - .4l .HI1 LT R | 128G 1.1% | '1.07a 11011 o.THE

L . ek LAl - [id 1,587 | 1 7D Log0d | 1685 1.al4d 144

1. 080 BE |G | L3R | 1B | Lo8EF | ES07 | LLTES 1138

LS BYETREE, . . H I . B | §Lda -alE | L TSR | KL 24 A Lx
Hat B46d | B0 4T | 80,638 | R0 0 I 18 ny 2 ]

For several years previous to 1919, the state average value per barrel
at the well for crude oil as determined by the atatistical returns was
noted to practically eoineide with the quotations during the same veprs
for 23° gravity oil in the San Joaquin Valley flelds. Lo 1919 and
sinee, the aversge values have worked out al lgures correaponding to
quotations up to, in one year as high as 28° oil, due to the large yvield
of high-gravity oils from the new fields in the Tas Angeles-Orangs
aountics area,
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HTATIATICS OF AMNUAL PRODUOOTION. 21

TOTAL PETROLEUM PRODUCTION OF CALIFORNIA,

The pregence of oil seepages and zprings in Los Angelez and Ventora
conntics was Jmown and uiilized in & small way early in the history of
California. Some also was shipped to refineries at San Francisco
from Banta Barbara aod Humboldt eounties.  In the light of prescnt-
day developments, the following reference to the previous year's pro-
duetion of oil and its future prospecis as expresged by the San Fran-
pigeo Bulletin of January 8, 1866, 18 strikingly prophetie even thongh
akeplical -

HIt i posalbls that the - smnll guanflity recalved (40000 o 50000 galiong o 1865)
may hae the foraprurney of many milliong which will, at UL fu:tu_ru- Lime, Julsriemle
the whesls &f chbimetes and st o trade at work exeslllng in vnriely any thot hoas
thues far been known on this poast. &t present, however, we admit o helng & Httla

skeptlenl ahent. the aswmpcan of the astnte Professor Billiman that Calilornds will
o feund o e teere il in Jig eoil b all the whales in the Pacifio QOcean '™

Aceording to Huanks' in 1874 production amounted to 36 bbl. per
day from natural flows in Pico Cafion (Newhall}, and at Sulphor
Mountain { Ventara County), the oil beinge of 32" gravity averape.

PUWerk was commenced fn Floo Cgfen i 1875, Ly |'|1"|_'|,:|I:||_F thpss #hallow walla with
epriys pade, ol of which EH"I'._'BI:] ¢l al fepths of Croam B2 Lo 26D feet. Actuzl wark
af development commancad with eleam machiznsry In 18777

In 1877 Pien averaged 40-00 bbl. daily, and Ventura 80 bbl. daily.
lu 1878, there was some produetion {(@ 60 bbl per day, for o time)
From wellz: in Moody Gulel, near Los Gatos, Santa Clars Coanty, the
oil being of 467 Baumé,

The frst wells in the Coalinga, Fresno Connty, and Snmirmerland,
manta Barbara Connty, fields were drilfed in 189, bot Coalinga did
not make itz mfluence Felt conspicuonsly on the state’s annual oufput
until 1903, The Sammerland yield never bas been large. The Salt
Linke fichl near Tios Angeles began production in 1894 and in 1897
reached over g million barreéls annnally,

In the Kern Connty fields, the first well was drilled in Bunset in
1891, Midway in 1800, McKittrick in 1882, Kern River in 1899, The
Bunset-Midway district attained a yield of over 4000000 bhl. in 18048
and over 200000000 bbl. o 1910, Kern River field produced over
000,000 bhl, in 1901,

The first well in the Santa Maria-Lompoe group, Santa Barbara
County, was drlled in 1901, and the distriet advaneed to a vield of
over 3,000,000 bhl, annmally in 1905.

The Whittier-Fullerton field in Los Angsles and Orange counties
became an important factor in 1902, The Montebelln field, Los
Angeles County, was the conspicuons addition in 1918-1919; and Elk
Hills, Kern Connty, with Hunfington Beach and Richfield, Orange
County, im 1920, In 1821, the new fields added were Long Beach and
Santa Fe Springs, Los Angeles Connty; in 1922, Torranee field in
Los Angeles County, and Wheeler Ridge field in Kern County : but the
production from the large namber of new wells started in these new
Log Angeles Connty Helds (id oot reach its peak until Angusi and
September, 1923,

The offect of the advent of these various fields to the peoducing
eolnmn will be noted in the tabulation herewith, by veary:

1Hanks, Ieary 6, Report IV of Blate Mineronlogist, p. 295, 1824,
"dam, b 301, SRl
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22 MINERAL INDUBTEY OF CALIFORMILA.

TABLE .
Total Petroleum Preoduction In Californla.
Yiar Horrela Yolue Yenar Darrcla Velue

T mnel imf, 14976 {g] 176, [ | I:I_-p':- 470200 | T - £ 54,100 50
a7y PN P 12,0060 S0,000 1| 1901 . il i LR 285,10
.+ ARl P e 18, 00Kl b THLLLC T | B 11 R S 14,7355 30 o4, 10, TE
| e, (TR P et e 15,237, 0454 || TR | 2 T, R 7318871
JUORR L ey 14, BaN s g 1 | 12 | 2,70, 0 4 51T Rk
THED. . ... | 4, 55 GRS || TOh, 2T T W, 7 2
i1, ¢ SpEeE R o, a2 70 o 0 S B2, 00 ', D
1RR3._ _ I 1:2Y, B3 i B | B S 40 211,171 14, TER NS
1 e | 143,857 EESTId || aedE . = 48 0 B0 26,808 181
iF ] LR SE  | Sl Kl R TAE A | ] ) R s % 18 D B Al sT
LI e E25,000 VRO XeML L o : T8 505 57 BED, 0
THBE s S s = R AT Ad0 Clad 3T 191 e e e e 54,044,157 Al
b BY R 572 1,857,144 || 19012 0,00, 250 41,558 044
THR o = o e L 1,080,688 || 1odd___ i Lo o Gd A, 149,578, 4
P S 05,200 B0 (| T804 T2 1 80Ny AT AT 100
L R e R - L L a00 || Leds L G115 R0 A, 0 B
1881 _ _ = cad, 407,204 || T34 B 1 I3 GGT AT 431,58
no T o, o) EEN MG ] W | T EE L T i L8, I
L R e T 474, 1T (11 | NS MLTELITT 187451, =31
ISB'.I._.-___-..__ TES, 0TS 1,084,820 | 1049 ___. 1k 101, 182,082 148 14,5085
R e e e 1,240, 450 1,000,985 H 18, oo T, 27T, A 17H, &0, BT
RIS el 1,257,780 1180708 ) 18l ... 113,500, 6RO 203,158,225
e ot e 1 1,001, s 1) ETRITHE | B 2 P L T, ] 173,251,250
i o] R 2,240, 055 29400 | 1R s 02 BTH.A%0 242,751 S0
o L R S s e 260, TR

Talak_ . 1,557, 550,875 | 91.512,00], 748

BT, B, 05 Ha Min, Heg, of 10, B, 15856. p. 443, Eor IJLI..‘I.IH'.[[I’EE Lcand lieeludicg 1T55E,

EYaliies Bave best sstimaied for ihe yveurs to oand inehading 1888, after eonsaicing
A -mumber oof conpeEmpntnnanGs "=','|1,I|'||||:'I'I.1_|H-TP| Theludlng the Miniag & Scienlifc Prags,
Tieporls of Lhe Blate MinscalogiEl, and 70 5. THeporte. The Opuree Lor 1E87 ko e
nre from o recorde of the State Minineg Barcion.
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STATISTICS OF ANNUAL PRODITCTION, bl

wall Data.

The following table is compiled from the monthly statements eon-
tpined in the Rtandard Oil Bulletin:

TAOLE 0.
Wall Dparazions, Ly Fialds, 1923
x | -
: Bhl well
Predach : Ihaily AJsandnmad E:' i
e Iﬂg E:idul duking ol Ead Furiig day
i ’ Taur cutpul e d:i1um
Koo Hiver. ... 54 PN o145 1 [, EERA Tt
MuEvigriek. . et N b o L 2& 5 G
Midw n,ﬁ:ﬂum'""" et 2,046 L il (Lo HERU L) b .l
Bl Hila oo dona s ! L] H E ] il ) R e =5
Jlasit Blills-Hasdeiape - 407 4L | m i 4.5
Cpalliga .. _. a7 736 | 3 1310 b {1 na
Wheeter Bidge® .. o] esmmmae- T ¥ (=) | (T
Wiimoawille oo .. i e b el e il w8
Santa Maris-lammpoa ... . : f 1L e 4 11e .| 5. 2
i -y T 136 T 1 RS e e A Pl =+ 1.1
Wanluma-Newhad, LR BN 83T S 18 4347 i w7
Lea Arpelrs-falt Laks oo _ . (] a3 et fi 4.1
Whitber® oo~ ) 85| 1T H 1,58 e 1ir &
Fullertom® . AT y A T LTl e T, .3
LA AR v am s oo B4 [ ] T i1 =T
Fanta Fo Bprings. Ay 7 o uEl fisd T4 14 5B 4
Moatebmlle. .. L 116 114 i ¥ d il
Rirhsald ST 5 L] 137 14 ) 41.0
Heniimgton Besch ... 134 ) E20 qe A1l FF) 2337
T T T gL, 157 130 i 35,77k T2 el &
Torrunm | TR 13 a@ ! B[ T [ k] i
Camptoa® ey S T L R 1-3 1 1,230 p LAEED
Tetala . L Ealh 3,76 P L] 1,579,279 263 I ata- 3
Mpregaiod Tesonds leginning Avgest. &L
aftadn uverie.
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i MINERAL INDUETEY OF CALIFORMILA.

Bpegific Gravities of Oils Produced,

The proportion of heavy and light ol peodoced in the varions fields
is zhown in Table E. following, for which we ore indebted o the
Standard il Company. Under present practiee, oil below 18% Banmé
may be congidorad ag lueoely rofinehle for fuel ofl and labricants, while
the lighter oils vield varving amounts of the higher refined prodoets
with Lurresptrndmg pr -::.]h:urtln:rm of residunm and fusl oil,  Bpeeifie
eravities in (California range from 89 Baamé in the Cesmalin Seld.
Banty Barbara County, to :ﬁ Banwé in Venlura County,

California crade oils ave all egsentially ol asphalt hase, with a few
notable excoptions.  lu the fallowing localities are wells vialding crudes
eontaining both asphalt and 1m:|:-|ﬂlll+‘: congtitwenda: 01l City feld, Coal-
inga; a few deep wells in Bast Sade field, Coalinga; a considerabla part
af the Veoturs Chunty felds: Western Minerals aren, south of Mari-
copd ; W heeler Ridee, Kern Conndy.

TABLE E.
F'rl:-du:tmn of Light and Heawy Qil, hj.' Fleld’: 1928,
I nddpr 18" 18" wpl aewr Toluf
thnrrela) horrels) {berocta)

i T L O et U S & R s R L T i i PO x li, T34, 004
BirKitirick PP g L F A e e U - S =y W g 531,008
2 LT T S P el i R L R LA B 81022 28, ]IH Eﬁ'i" a5, 7TED, 500
Tzt Hikls nl.'d'['ir]rl.d[-:-_-__--_---___---__---___--- P E 8 g 1,740 1 1,528, W2
Wheeler Hidew 1 e 128,458 128,558
B P e e e T R S B U TR e A, 8068 00E 1ad.Rad | oLl 8T
Baoth s s LN o oo Oe o i i 1,781.051 1, 1A 207,842
Venturs-Mewhall .. . 1,253 5041, 704 3,708 008
Loow Auigeiea-Ealt th‘:ﬂ.-.-..---.-----..___.-.__-.. 1T AMEE 251 | 10ETHG BAYE 1
Whitier-Filleelan A e B e E LlisSTT T0ME 420 17484302
R B P e - L s e e B e B0 208, 02 B0 2EG,DE
Habtengpebom Beaah . . L e i L | PR R D] B B (] Ha. G, U]
Bipmal Hil-lLatg Heach A2 TEER AH,ERR,05] OB 817 5487
Potraniesediimd - s o o e T L e s ol 2,753,138 AL ET
Samimwslaned . e A R TLARE s e Sl A1,1EN
ff o T gt M e ML T i O I B o L ] e L S e oL 20,78
N A T o s e e e e AT T T e L RS e ot et L35, s 130,42

1147 15, i S, S Sk 7042180 Bﬂ'i" !.I!-B..hl':‘ﬂ M F11.THS

An previonsly nolisd hy the writer® o decided changs hay taken place
in the relative proportions of light and heavy crades produced in Cali-
formin ginmee 19100, r:-JI-:lrJg.r 18° Ranméb as the ﬂiﬂdmg ling, Thiz subject
was nlao coversd in detail and with oharts, by Collom and Barnes @
recenlly,

tRradley. W, W, Minerml productieon of Colifornin To 10810 Cal, Stata Min. Bur),

Ramoret XWITT, o 449, Hont, 108, 2
0ok, T J0., aaid Bavoes, T M. Californin ofl peoduction and ressrves  Osl,

Htabe Min, Bur,, Minth Arn, Hep, of State 00 and Gos Sopacvieor, Aug 1923, 1. -2,
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A marked drop tiok place in tha low-gravity wvield from 1910 to and
incloding 1914, From 18914, it has remained almost stationary, with a
glicht drop in 1921, while the high-gravity wield haz increased sl a
rapid rate sinee 1415, The proportions have beem reversed from
approximately To% low—25% hizgh in 1914 to 23% low -T3% high in
1821, and 10% low—90%; high in 1921

This has lesn an important factor in s effect upon he average
price per barrel of the atate’s output in these yoars, ag well as its ellest
upon the relative situation hefwean prodoction aod consumption, [t
haz been a fortunate development, n view of the neressed demand for
refinery products (gasoline, in particalar), and the lessened demand
for fuel oil owing in part to the shutting down of the western copper
smelters which were large consamers of California fuel oil.

Qil in *"Starage.’

Field, refinery, pipe-ling and tank-Carm stocks of erode, residuam and
tops totaled 91,925,158 barecls® oo December 31, 1923, compared with
61,384,164 barrels on Tlecember 31, 1022, distributad azs followa:

Deee. 3, 1033 | Dhee 34, 1EG3

Heevy crude, heawvier thon 307 4, T 1., ncloding semduoe ..o oo oo oo dd LA 2V L A1, BT T
Horfized r:'r.l.ﬂn . | - T L :amr! Inu;l- IR, o Ll i - BT R e 17,618,591
ot e Al T MR e S L R e e H e K e St 12,751 Bl 2813 E12
SN e e e e e e e e e 21 B25.15% al,35, 84
Tevkal guantily of alnva !'lTl"n]m;lﬁ hehd al relineries £ 20 THEALN | 11,500, 551
Tolal quoaitity of pbuve produsts beld io felds, 'p:lp-a-—.l.l:u.ui-. n.nl:l fank-
1T e e R L TeE, T T HE 44 6rd 4TS
Tusal ul:u-c'l-:l D e e e D ey e o o RO TR i b TEPe 61,384, 164

Operating Data.

The Following tabalation (Tabls ) s compiled From datas pohlished
b the Department of 'F"r;!trr}h-um anil (rag,? semiannually, and hers com-
bined 1o show the entive vear’s operations for all fields, The *districets’
are the geographical subdivisions as admlmﬁ'rtered by the Department,
and which are outlined on the accompanying map.

It will be noted that the state average yvield of oil per woll per day
wis 31,1 barrels for the first six months of 1923 and 1013 bareels for
the second. This is somewhat hisher than the ﬁ;!:u.r.a. ol Ta.2 harrels
H VETHED for December derived from Standard il Company data as
shrown in Table D, on a preceding page, dae in part at least, to the faet
\hat the latter is on a full-time basis, whereas the Burean figures allow
for shut-down time,

PEhandnrd 4l Ballatin, I-rhhr'u.p.r}" 1984 P.
t Fummery of operatiooe, Californin O Fields: Cal. State Min. Bur, Ninth Ann,
Hap. of Sinte 0l and (las Haphrriear, Ang. 1324, '|'||_'| 20T Falk TUR4, DIy B=T.
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BETATIRTIOR OF ANMNUAL PRODUCTION. o

Finansial and Qperating Conditions of California Oil Fields, 1H3.

Finaneial results of the ol huginess daving 19238 are shown by the
following tables. The featurss worthy of mention are: (1) The lower
prise received For the vear as shown hy the state average of all grades.
(23 Decreases in the dividends paid by companies operating in Fresnn,
Kern, Hanta Barbara, and Ventura eounties, bnt a 1095 merease in the
state total of dividends for the vear, (3] Deereases im the number of
barrels per well per day yield {sce Table I in most of the older fields,
(4) Somewhat lower operating eoats por barcel in most of the fields.

With reference to Table I, it should be noted that althouoh it lacks
data Trom the larger operators who have relineries and with inlberesis
m more than one feld, vet the data given pre ol esononse valie sl
interest in that they indieate the conditions prevailing among the
smialler companies and operators.

perating cost per well ig not alwaye lower for the dividend compa-
nies than others. Prolitable operations seem (o depend generally npon
lnrgre wells, high-grade oil, and proximity o mwarket. Priee and profits
have usually been preater in the Lios Angeles-Orange-Venturs fields
than m others, doubtless largely due to the proximity to market and
higher grades of oil, Urmde o] festing #as high sz 66° Baomé is
obtained from some of the Ventara wells,

TABLE G. GCAPITALLZATION.

]
| Hmher of ki Cagikal
Field : s | penduet
] 3 o fioddd [HTA] |"r||]rqr|,:|'
: |
Fresms County—Coalings .o oo oo e e 40 [} | R AAT A H A T
Hern County: : :
Eern Biver . | RE (R 4. 763 B4R
Ml e e I &l L mp I 14E7LEIN E0E3 M3
Bunsst-Marieops. o L a7 | 1 2 T, T 1 LGS, e
Maolinzrieic, Last illa, Delridgr, Devila Den, Bk Il S at s T RN LGS
Loe Angela I.'fn'nn1.;|'. a Fa, 1 An 17,114, 154 ELO8E T
g 4 e e H a7 T80 634 TARZ1EL
Bcelas B ey Dbyt o i Oy e P ik L §202078 “Hid, e
s ey et e O e e S e ¢ 3 | a1 PILITN vy S i
Bubtotals_ .. . e IS TR | | UBRISHEE | FIORL3,122
Sbermlkanenig aned mackvloy sompamist L. e 47 I5E L1860 I LB M6 ETR
Gy e e SN DR e e A e e S | ............ 1D ETAG8 | mE

* Talils 1, fullowing,
Unednile companies hrving refineried, azd those operuting & several fislds wheer datn oould ot be segregnted o to
counsies or fclds.
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o AMINERAL TRIMISTEY OF CALTFORNTA,

Froved Ol Land,

The total proved ol land of the state inereased to 116,568 aeves in
1428, from the 112761 aeres of 15922, Keorn County incrcased 3395
aeres, and Los Angeles, 1089 acres, OF thia 1823 toeal, F9952 acres,
being owned Ly federal, state and city governments, or for other
reasons, are not assgessable for the support of the Department of Petro-
lenm and Cas of the Slate Minine Barean. The acreame in 1923 was
distribnted by eounties as follows:

TABLE 4,
Provad Ofl Land, and MNumber of Waells, 1923,
County  Lood {arces] Mumber wella

Rl o R e s B W s ST e 1AL GlHD HET
" E A ere S Ty e, Ly 2 il e el et gl e T T iy T2.871 a7
T e e e Y e -1 (T i e S e R ATt e L et B S 5538 1780
Cleanme. .. - LI = PR LR LT T e A N e T e Rt Toags 115
A R R o S e PR T e T R s S R Tid [5
et e B I e I e LI~ P A o i PR I, o o S LY 4
R RO R o o e ot i = ik e e T gt e L £ SRl e Ans T
2 D B R RN O O PR o P PP e e O ) e e I B N &0 13
b -1 S e e e L L SR EREE) EE L]
N = T L e 116 558 140,552
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STATIETIOE OF ANNUAL PRODUOTION. 23

e e e ki "L‘.m

UHAPTER THREE. =

} METALS.

The folal value of metals produeed in California doring 1923 was
221619969, The chief of Lhese is; and always has been, gold, Followed
in order in 1923 by copper, silver, lead, guicksilver, platinam, tongsten,

‘iron ore and manganese ore, There wis no prodietion of antimony,
cadinm, molybdenum, nor tin, which have in the past besn on the active
lizt. Deposits of ores of nickel and vanadinum have also heen found in
the state; althongh there has as yet Deen no commereal output of them,
The above-noted total for this group i8 a4 net decrease of 380,764 from
the 1922 (otal of $21.700.733, due mainly to deereases registered by gold,
silver, and zine, in spite of inereases by copper and lead.

Califnrnia leads all states in the Union in her zold produetion and is
eredited with approximalely 309 of the nation’s yield in 1923, The
precious metal i widely distributed throsghout the state.  Thirty-
fwo of the filty-eighl eounlies reported an output in 1923 [rom either
mings or dredges.

Copper, which iz seeond in importance among the metals of the

- gtate, oceurs in the following general districts: the Shasta County belt,
- which has been by far the most important; the Coast Range deposils
extendine more or less continnonszly from Del Norte in the nordh o Sar
Luis Ohispo Connty in the sonih; the Sierra Nevada belt, starlinge ir
Plumps and ranninge in a ceneral soniherly and sontheasterly Girection
- hrough the Mother Lode connties snd ending in Kern: the pastery
i helt im Mong and Tovo eonnties: and the sodthern belt; o BSax
|

=

N L T -

- Bernurding, Riverside and Hun Dieor @onnties,
silver 1z not generilly found alone in the stafe, except notably iv il
- Hand distriet, Ban Berngrdine County ; ot is associaled to £ greater
- or losg extent with wold, copper, lead and zine.
- Quicksilver has for many vears been one of the slate's staple products
Cand Calilornia has supplicd approximately 75% of the nation’s output
of this meetul
~ Tungsten is fonnd in bat few other localities of importance in the
- Hnited States.
| Large deposils ol ieon ore have long heen koown in several geetions of
the gtate, bot for various seonomic reasong this branch of the minersl
inidustey thus far has made only slight progress on the Pacifie Coast,
- A comparigon of the 1923 metal output with that of the 1922 is
allorled by the Fullowing table:

15aE LE2%
Tnarsase-
: Buteinnes rrEEaG DL"E'Q-H&'-
Armouns Vol Aroount Valm Vahe
; 2R HELIET s P IEHLAHE (| 28 366 860 The §4, 106,840 | 51078 407
] Eﬂ? % el Bl NI Sl | T LAt 107080 L ...| 13,BTLE J.EEIETE.K]i-
Ly R o S e 1,555 dona 15 265 3 HEE 2oma 14, fil5 i
_!ﬂn.l-.-.-.-----.--.-....-..----_ Mll.ﬁﬂl Eiﬁﬁ"-'u I-'.'Fd-'kﬁilﬂ- B'iﬁuﬁg 754
| DTETTR oS O . . - EiTe as fanpd v T
| Matinum. e TG Ml i, I 2R B iz, 78,54 10,748 —
riisilver ey L 561 Ak 1%] A51 453 fnaks E Ui | T4, 00—+
Il 3 e T L e L FO R I e . 1068 || 330%440 Sxe ne: S U, TR 1R G —
| e T o RO MR R B4 taa 19,124 159155 |
{ D SRS W 0T T [ TraaGd || .. s L 1T Ui —
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41 MINEHAL INDUSTEY OF CALIFORNTA,

A LU TN M.

Bibliography - Report ¥ LLL po THE. Bullerins 35, 67 U7, & Geal:
surv., Min, Res, of L. 5

To date there hag been no commereinl prodoction of alominim ore o
California, Only o gingle anthéenticated ovourrence of banxite has thus
far been poted in this state, being in Tiverside County, southeast of
Corona, bat a5 yet nndeveloped.,

Minerals eonlaining alaminnm are abundant, the most widely dis-
tribmted being the clavs. There are only two, however, thus far of
aonsequence, commersially, in the produclion of the metal: bauxite (to
which may be adided the related, bhydrated oxides, hydrargillite aud
dimzpore), and eryolite.  Cryelite 35 found in o esmmercial quantities
only in Sonth Greenland, and was lovmcely the only ore of aluminum
nsed, being still employved as & Hux in the extraction of the metal,
Bunxite has been, for some: vears, the moat important seurce of alumi-
mum anid ils 8alts.  Its color varies From gray to red, according to the
amonnt of iren present. the composition ranging o=ually betsween the
following limits: AlLOL, 808 -60% ¢ Fo, 0., 3% -25% ‘:':-1@ 55209 ¢
Tily,, MP7=10%. Besides ils feduction to the e hl'l h;!'l nxite 15 al{o
ntilized in the manulactuee of @ alomonm sale 1':-'.['1':-16:141r_1.' hraeks, alian-
dum (fused alumina) lor use a5 an aliessive; and in the refining of
oil {stated to be of growing importance),  The mozt important pro-
ducing countries, both of banxite and the melal, are the United States
anil France, the former vielding more than 60 per esnt of the world's
antpnt.  In 1913 France led

AMNTIMCONY,

Biblegraphy : State Mineralogizt Reports YVITI, X, XII, XIII,
IV, XN, XVIL. DBulletin 38

Produciion of antimony in California has been irregulor, and small
in amonnd, exeept during the vear 19968 when the high war-time prioss
permitied American produaecrs, for a shorl period, to rompete with

Thinese gantimony. The LHluPl;lnl cnminerein] prodaction of antimony
in California has eome fem Kern, Loy, and Ban Benito counlies, and
other pceurrences have been noted in hF'pHi]H_ Riverside, and Santa
(lara connties,  The commonegt oeeurrenes ig in the form of the snl-
phide, stibnite; but in the Kernville, and Tavilah distriets in Kern
County Lhere were notahle I']I-'_.J'!lll-ﬁ'itﬂ of the native metal, being amone
the Tvw foealities of the world where native antimony has been fouand.

mi:fnmm producers elaim that they can not operate profitably nnless
the priee of sntimony he above 12 cents per pound., Present New
York quotations are around 9 {0 11 eents per pound.

Fure antimony metal, and mannfactored antimony eomponnds are of
eonEiderable importancs as pigmentz in the eeramis industey,  Tha
maost important wse of the metsl, eommercially, i in various alloys,
particnlarly  typecmetal fwith tin and lead), babbitl (with tin and
copper), and britannia metal (with fin and copper).
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BTATISTIOS OF ANNUAL PREODUCTION, b7

antimaony Produstion of Califernia, by Years,

The production of antimony in California by years sinee 1887 has
been as follows:

Tour : i Toon | Valus Tear Tons | Valua

Bty oo P mesmllmee m| s
in s el R S Sk S LT 106 e a1 R R N = ] &, 150
EDE = e d iy - i | N S T i o
e AR R S R TR 80 R R s i T Hi0 &0, a5
-7 - et e S e : 1E0 0001|1016 ___ 105 I, 7ea
R L e e T e 0 |k e e S i iasl] Sl 18 784
IRBG - BTl | i7 bk 1 R U P B T X
b R R e 1 8,500 e e ——
R TR an 1,500 TR e o] 2883 | $188:080

R e ™= 14,500

ARSEMIC,
Beflvegrieghay « Report AV LLL Bulletin 67. 1L 8. G. 5, Min. Bas
of 1. B,

Araenin iz found in a momber of loealities in Califorois in the min-

Ceral arssnopyrite (FeAsz8), which is frequently gold bearing; and in
aeorodite {FedzO,--2H.0), an oxidation produet of arsenopyrite. The

pararrence of realoar (As®) has alan been noled.  The principal sonree
of the arsemic of commeres in the United Stales hing boen as a by-prodoet.
from the melnllurgical trentment of sopper. gold, and lead orves. 11 is

wsnally recoversd in the form of the tri-oxide, or ‘white arsenice,” Tor

which thers ig & demand for the proparcation of insecticides, for nse in
agricultnre and hortienlture, snd espesially seainst the cotton-holl
weevil in the southern itates.

Up Lo the beginning of 14924 there had been no ecommereisl recovery
of ameniv from California ores. Harly in the present year, tha plant of

- tha Chipiman Chemieal Company at Bay Point baean the preparation of
_:-u'ﬂl!ni-:t compunrls freim Califnrnian and Nevadan v, Ty a0 chemical

Provess.
BERYLLIUM.

Bibliography : Bog, & Min. Jour-Press, Vol, 118, No. 8, p. 285,
Aug. 23, 1924,

Baeryllium is 5 metal resembling aluminum elosely in ifs chemical
shinracter, and has a specifie gravity of 2.7. BHeveral alloys have been
prepared experimentally, of which copper-berylliom has recoived the
most attention, The addition of 5% borylionm prodoecs o golden-vellow

alloy.

The eomponnds of beryllinm at present nsed commerciglly ars the
nitrate nmd oxide. The niteate i used by ingandescent mantle manu-
faeturers to harden the thoriom oxide skeleton, the amount varying
from 2 e to b gow per kilogram of thorium nitrate. The oxide has
been added to materials being used for the manufacture of abrasive
somponnds and in dental cements, and haz alas been recommended as a
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46 MINERAT, INDUSTRY O0F CALIPORNLA,

condensing agent in the preparation of ecrtain ceters. 11 i3 stated that
thig latter property may prove of valae to numnfaciurers ol syothetis
perfumes and essences.  Bervllinm sulphate has been naed to sime extant
in medical rescarch.

There are a number of beryllinm minerals, it none have been found
in eommereial gnantities, except béryl, which is g beryllinm-alominum
silicate carrying, when pure, 57% silica, 1% sluming, and 1495 beryl-
linm oxide. Bervl smitable for commersial purposes shonld carry from
109 to 129 berylliom oxide, The ore before use 12 ground to pass
HOLE-05% throuerh a 200-mesh geresn, Tt shonld be white in color, froe
Trom iron-bearine minerals and metallie ivom,  The priee varics from 4é
to 5¢ per potnd in carload lots, according to demand amd percentage of
horvllinm oxide. The chiel nse at present for ground bervl 35 as an
addition to poreclain prodocts, where if redoses the soelicient ol expan-
gion.  Beryilinm metal ix diffienlt o separate Prom aluminum, For this
redaon, the minera]l phenaeile {Be 81000 would be a more desivable
gsonree for the metal, and o sarcies approxamately 4255 beryllmm oxide.

Beryl oveurs in California, in the pegmatite dikes of the tourmsline
goem distriet in northern San Thego and southwestern Riverside conniics.
Thus far there have been no commercial shipments of beryl exeopl for
gem purposcs (the pink and aquamarine varictics).

BISMUTH,
Eilliography : Bulleting 38, /7, Am, Jour, Hei, 1003, Vol 146

Several bismuth mineralz have beem found i California, notably
native bismuth and bismife (ihe ocheed in the tourmaline cem disieict
in San Dheoo and Hiversids eountics noar Pala. Other occarrences of
bismutih minerals, inelnding e sulphide, bismochinite, have Tisen noted
in Inyo, Fresoo, Nevada, Tuolomne, amd Mono eounties, but only in
small quamntities.  The only commereial produaction  recorded was 20
tons valied at $2400 in 194, and eredited to Riverside Coantr,

In 1917, o few pounds of bismulhinite (BiS) with associated bis-
mutite (B, 00 1,00, was taken out a3t the United Tunesten Copper
Ming, in the Morongo distriet; San Bernardino County, It is associated
with scheelite in & contact deposit between limestone and sranite:

Recovery of bismuth from blister copper in the elecirolvtic refinery
has been noted,® rancine az hich ns 27.3 pounds of metallig bismoath
per 100 tons of blister copper Trom the lron Mountain, Shasts County,
ores. Im the United States, the priocipal erecovery of bismoth s
ohtained as a byv-product From the refining of Tead hnllion,

The nzes of bismuath ave snmewhat restriclsd, heing employed prined-
pally in the preparation of medicing] solts, and in low melting-point
or cliché alloya. These alloys are utilized in sutomatio fire sprinkler
svetema, in clectriea] Poses, and in soldera.

Presemt gquotations for bismuth are ground $2.50 per pound for the
refined metal,

O30 O 1L M.

Bibliography = U, 8. G. 5, Min, Bes of L. B, 1908, 1918,
During 1917 and 1818, cadminm metal was recovered by the elee-
irolytie zine plant of the Mammoth Copper Company in Shasta Connty,

' Trans  Aem Inst. Min Eng, Vol 47, ppe B17=-B1%,
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ETATISTIOR OF ANNITAL FEODITCTION. aT

Tt was shipped in the form of ‘sticks’ and amounted to a total of
aeveral thousand pounds for the two vears, the cxact fieures being
conecaled ander ‘Unapportioned.® ‘That was the first, and thus for
the only, eommercial production of cadmiom recorded from Cali-
fornin ore.  Cadminm there occéurs associated with zine salphides,
sphalerite, probably as the sulphide, sreenickite.  Cadminm slso oeeurs
in the Cerro Gordo Mine, Inyo County, associeted with smithsonite
{Ere carhongia),

There are severa] eadmivm minerals, but none of them oceor in
sufficient quantities individually to be profitable as distinet ores. The
eadmmam of commeres iz derived as a by-produet in the rednetion of
gine minerals and ores, in nearly all of which it oceurs in ol least minute
proportions, the averaze raiio being abont 1 of cadminm to 200 of zine.
A cadoeinm behaves melallurgically mizeh the same oy 2ine, it cGon-
atitntes o fraction of 1 per cent of nearly all metallic sine

Cadminm s produoced in United States in two  forms—metall
eacdminm gnd the pigment, eadminm salphide. The principal use of
the metal i in low-melting point, or eliché allove, and its salts are
utilized in the arts, medicine, and in eleetroplating, The sulphide ia
emploved 45 & paint pigment, being g sirong vellow, which is nnaffoeled
by hydrogen salphids sas From coal samoke. 1t i alao emeploved in
eoloring elass and porcelain.  Cadminm eliché metal is stated to be
superior to the corresponding bismuth alloy, for making sterestype
plates. Cadminm is #lso nzed in bronze telegraph and telephons wires,
and wives some promise of being ntilized in clectroplating,

Present gquotationg for eadminny are 60¢ per pound for the refined
metal, or approximately one-half the price of o vear amo.

|
5
-
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i
i
I

COBALT,

Riblipgraphy : Report KTV, Bolletin 67, UL 5. (3 B, Min, Tes,
of 11, 8., 1012 1918,

Ceenrrences of some of the echall minerals have been noted in

I =meveral loealities in California, bat 1o date no commereial production

has resgolted, Some of the eopper ores of the foothill eopper belt in

Maripoza nmd Maders connties have been fourd to eonlain esbalt up

t 3%, The most recent, and ootable, eeenrrence thug ar found in

C thigstate iz the Mar-Joho Bine near shoup Ranch, Calaverss County,

Lenises ol scnaltite {UnAs, ) have been uneovered in the veim, there, and

gaveral fins taken out in the course of development work. Tt = hoped

that further development work may vield sommereial quantities of this
valiunable miaperal, ;

The most important use of eobalt = in the mannfacture of the alloy,
gtellite, in which it iz combined with chrominm, for making high-speed
lathse tools, and non-tarnighing entlery and surgeons” appliances. The
metal 18 algo used in eleciroplating, similarly to mnickel ; and the exide.
sarbomate, chloride, salphate and other salts are used in ceramies for
eolorimg.  Some of the organie zalts of eoball [acetate, resinaie, oleate)
are smploved ag ‘driers’ in paint and varnish.

Presont quotatuns for eobalt are #2.50-23.00 per pound for the
refined metal,
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GCOPPER.

Bibliography: State Mineralogist Reports VIII-XVIII (ine.}
Bulleting 23, 50, 1.

Copper iz seeond only to mold, among the metals produesd in Cali-
fornin. For many vears Shazin was the leading eounty in 1the oufpat
of the red metal, but in 1919 Plumas advanced o firsl place, which it
has ginee retained. This was doe to Lhe maintenances of ontpnt level by
the Engels property and in T922-1923 by the Walker Mine, also in
Plumas County, and fo the shutting Jown of the Mammoth, Mountain
and Aftorthought groups in Bhasta Coanly. Boath the Hngels and
Walker ores are treated by flotation and the concentrate shipped to
[Ttah planta for smelting., The Tact that the Fngels ore sarries appre-
#ighle values in gold and salver has heen wn important factor in the
company s maintenance of operatiomz during this period when practi-
cally xll other eopper mines i the state Were closed.  In 1923, peodne-
tiom was resiined by the Oalaverag Copper Company, Calaveras Connty,
and Iy the Mammoth and Monntain Copper properties m Shasta
County. A small ¥ield of sopper in 1923 was also reported freom el
Muorte, Inyo, San Dernardino, and Trinity sounties.

Although the copper property of the Mountain Copper Company was
nonproductive in 19211922, and most of 1923, a part of thiz metal
eredited to Shasia Coanty the past three vesrs was oblained az a by-pro-
duat from pyrites which has been solil amd utilized in the mannfactors
of anlphuric asid, after which the copper-hearing einder wag smelted at
othar plants,

The state’s total 'or 1923 amonnted to 28346860 pounds valned at
24,166,939, heing an increnss over the 22 3H3 087 ponnds and $£3.000,582,
fioares of 1922, The average price in 1923 was 14.7¢ per ponnd, éom-
pared with 13.5¢ in 1022, 18 4¢ in 1920, 2734 in 1317, and 13.5¢ in 1911

Distribution of the 1923 copper output, by eonnties, waa a5 Follows;

Nty Frainda Valin
LR e e TR e L T R e S L e Seres LGOS TTE E205,030
T30 el o] = et A b 2 S T Lt S D P e S LR T s 11,370
FHIONAN - ol e s Al ¥ T S SHERE HDS d. 805 AL
Hin Derpnrding L ST L T L VA L 5 rh 15, 828 1,058
RN ==ttt S b T B vl = L SRR T B P s T T AT ARE K0E 381
rinity vt 2 PR o St o e B S e e S ] B S BTyl 45 40T
el H}E‘TW. MoavRda, OranEe® (o .. g,124 HIH

T E [T e R PRt e O et e el B B R 34,166,050
*Tamhined to coneenl butpur of & single-operntor Io @nch.

Copper Produgtion of California, by Years.

Although some mining of copper ores in a small way had been done
earlier, shipments in appreciable guantities began in 15861 and eontinued
of importance up to the end of 1867, when & total of 68,681 tons (of
2376 poundz) of high-grade ores, and 847 fons of matte or *regualus’ *
had bern shipped to smellers at Now York, Boston, and Swansea, Wales.
The most important disirict at that time was Copperopolis and vieinity
in Calaveras County, with some shipments alsy mades from Mariposa, El
Dorade, and Fresno eounties. From 1BG6E to 18E2. the ountpunt was
insirnificant, There are wide discrepancies in the fieures earrently
recorded Tor eopper production previens to 1882 10 which year the data
of the LI W (eologreal Survey begin. The detailed atakmties of the
California State Mining Buarean began with the vear 1894

Digiti:'aggl'-l!?’ln' J. Toas, hlineral Ifesdurces west of the Roolor Mnu:llm!%gﬁ.ﬁﬂﬁghiﬂﬂ.
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ETATISTIOS OF ANNUAL PRODUCTION, L+

Amount and value of copper production in California annnally sines
1882 is given in the Iollowing tabalation

ToAaT | Pouads | Vidos Tenr Pouirds Yalue
e .| BGEE|  EEETS150N oo DOSTAISE | E300N005
s e e 1, A ReE e 1 | 10, 5T A= R
e R L L L A i pLLrL DR ELE s e 28,7045 RAXLTIZ
A e i JHI 2N TR T LT R T 2 M BHA1, 857
| P e S e AT GRS | R o e S 400 8058, 7T GARRTTT
14 o e T e e | TR TR 1o ... BETEETER RATR 14T
1 £ T N 1,570,021 SRBIE N s e ] 54 TR AR AL
R e 157 E0G % 1) BT RS e B0 4, 1, 758
1o L AR LAY R 4,108,657 GAaB.0=0
i S e e e et . 30, 400 s | R 0 51,471,115 R BRI ]
1L, ol e T R L ERE B o ek | B0,401 B 465375
e PRI . 280,632 SLETIflpol L iiiiia.. 40,068,068 T.100.507
ATl e R TR M L T 55,808,089 1R T
1L RN S A 5 A o) B B T e ek e FEieT 15048 048
AR e it RS 100610 (g o cemae  STTE0M5 | 11B0GHE
3 2 RS I = RA06RG e P I A &1 T
P . 21,5440, EATRIREqgonys L n 12047 500 2 B2 n0E
{2 R Sal e 23000450 e R (T R . 1 1115 | 1.REISR
) [ | s M1 1. Ff ) 1 L | G R RO % -1 1 12 A ERE
L e T b B EABLTRR RS ol MRBREGD 4,155,080
1 1 A oo ETBA0IGE 228007
1= 2 EE N | 5 ) =, | 2.H30.307 Potale. L 230,760,313 | BL44.064. 050
e
GoLD,

Bibliogricpha s State Minerslogigi Reports T tn XX (ime.}. Bul-
leting 36, 40, 57, 01, T 8. Geol, Bury, Pral, Paper 73,

Gold was the first amdd, for many vears, the most important single
mineral product of California. Althongh mow surpizsed for a number
of years in annnal valne by peleoleum, and by eement beginnimg with
1020, it still heads onr metal List, and Califenia eontinues to outranls
all the other sold-peodocing states of the United Btates, inchiding
Alaska. D fael, st present California is pedfucing approximately 307
of the cold mined in the snbire Thited States.

Wihila there is some renewal of sctivily in the development of gold
Tiile properties, it has not vet become reflected in an ineressed vield of
the metal. The 28 figures show a decregse from the 1022 vield, The
eontinued shut-down of most of the copper minesg which have always
been immportant produoecrs of by-produet gold and gilver, haz also been
an important factor.

Outlook for 1634,

Aceording to the mid-vear review of the United States {Feolozical
Hurvey ! e the firss gix months of 1924, -

“Metal midnbe B Caltfornis was rather active goring the firsl alx moenchs of 1524,
Am ahowed by reports recelved from the miners by To M. HIUL of the Spn Franclaro
offter af the aolegios] ST Moal af - the potivicy hﬂE et Jiractad (o Lhs
deselopeoen o el vurly mines rather than @ produeilan, for the oatpat of cold
irnel H”"-"F!!' was lege than In fha nret B'I_F'l'll:ll"l'lhﬂ af 1035 Tlva ol Lthe laree Molhepy
Leaeles jnities—The Arvgecoul, Tlyoeoeih, Shoawrnol, Ceotrid Hareka, nnd OUTE - AT
déepcning thalr ghafts, Tha placor outnat wme gmall, because nf droughts a largs
nuber of Iy draulic propériies io the Klomath noed Slerra mouwolains Bad -.IJml'.i-EI'I‘. fn
waler and theeefors meds bt emall ontpot,. The dred I;’-I"E madntginad produetion at
ahayt the normal Fafe, bul fewer boals are warkiog. b silvir mines, partloalprly
the Califerntn Baod. sorialled prodnetion inoardor toocrrry on extensiva devaiophsent.
Thin 'IEI-B.I‘I prEoducers in The soulliern part of e slals Lave appireolly been working

1ll. H theal,. Surv, Presg Bullstin Fuly 11, 1034,
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al e normal rate.  The '|,:-:|.|J-_'|.l.|l:-‘til.lu of capr=r has heon further inoreased ;othe rale

during the Orsl #x montha of 1920 wos aboal 4,000,000 pounds & month,  The work.

of develepment ot the Hupels mlbe may pestrict the . pugpne there during the resl of
tha venr.

Production in 1923,

The State Mining Burean has never jmhpencleuﬂ}' oollested atatisties
al gold and silver produckion, as there is no necessity for duplicating
the very thoroughly orwanized work of the T 8 Ceologieal Survey
eovering those metals, The data here given relalive 1o these two mietals

have heenn received through the courtesy and esoperation of Mre J. M.

Hill, Statistician in Charge of the Ban Franeisen branch office of the
Division of Mineral Resourves, Anyone wishing foller details of fhe
production of these metals may ohtain the same by applying lo the
I, 5. Geolozieal Surver, Wash]:r\;ﬂ.cm N, G- or to voomm i, 1502
Custom House, San Franciseo, California, for & eopy of the ‘separate’
on the subject.

Elephont Deep Hydrizulle Mine st Volpono, SAmador Copney, il

The gold production of California for 1923 was distributed, by
eonnticz, a2 follows:

Gield Production by Cuuntmﬂ. 18EE,

ks Vil Cranty | Fadiu
T L e STHAERE | Mevadp: oo et e s ] S | B2 UHLAGG
R = e e e T BRI O g b cd = THTI2
bt ey e P B - R R e e e i ol e M 174,571
A By o A g e p e R T T e N S s | T.A81.287
T DMl o o e S 0204 | Ban Bernardioo. ... | T10823
Friang... ... 18516 H.'l.n.]:Il.ci'-:-____-.____.-____..___-' ey
e PR B kN g S L e LT T R T e S et M | BRY 45T
Impecinl, Orange, Rlverslde®. ... ne T e e e e | TR 164
1 B T Rl ol e O e L R, TDE Ei:k.'l}'uu._____-.____.-___-_.-_--i A8 a
T R T R 1T AL || Stamiladle oo sl e 174,814
Lomen, Merced, Modoe®. - ... = BOL | T oo A17,51
Lim Mi.i‘lﬁ ............... | 714 || Tunlamnes_ - | B, o
R S T T 12474 || ¥ube_ 0., PHire AT 400
L LT e B e e L U A | 141, R83 R
- o e S SRl SRR o A e | 4,601 1 1Y e e e e e L (L]
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The decline in gold vield from the 1922 figure of $£14,670,346 was duoe
to a lower production from the quartz mines, whersss the placer vield
showed a slight inereaze. The tonnage of dry gold ores trested in 1923
was about 200,000 tons less, bnt the yield of gold from all other classes
of ore was greater im 1923 than in 1982

Thi following is quoted from the advance chapter on Gold in 1923,
by eomricsy of Mr. J. M. Hill of the 1], 8. Genlogical Survey :

"The accraditing of he ‘gold teporled aa- prodoced in Californla to the zeveral
corntiirs ood oo placers and desp omines e difealt, - for o mach of the gold reaches tha
mint with ne means of fdentifving b= orlpin,. A large pact of This @eld 18 won by
amall mine owners wing do not orespond fe the Tlenleecien] Sorvesds dnguirics, and oo
consideralls part- & witheour doull be resull of Operations Ly "high-graders.”  In
18208 il i= esticmated thal nt beast 1200008 of gald beloogs in this locter olases.  Bankors
AT SEorckespers BT osach £eniarE as SOoNors,  Angels |'_'i:l.'l'l'l_l}. Jagkaon,  MNeyada  CiLy,
Sy Walley, Orovills, Ttsdding, and  Yreko purchase or ehip eold thot comes from n
conaiidrrable tofritory tributary to those cowne, and often ne veécaed 8 kepl of s
parusis for whomn the bullion s hendied or of itz oucigin, . These bots are oeually
small. tut fn the courss of a voar they aggregate a coneiderable pumber of cuboces,
which must b gocradited avecrdiog L the Survey's Lesl judicmend.

“Im 1933 thera were A6 propertics peadicing orer 1,000 oianees. of bdy which con-
teibgted D010 per cent of [he wilal pold eutpol of Califorgin.  Of these 13 wers
dredpes, 17 déep gold-quarts mines, & sopper mines, S %ilver mines and 1 lead malins,
The ten Iargest gold-produoing cganpaniss. In Califuroin in 1821 in aeder of mnke of
produstlon were Yaba l:'!n_nsrrlmntm] iiold Fialds (0 deedgea), Motomms ool Call-
fepmfa B ddredees), Empiceg Miges Co. (pold guisrtz), Carson LN Gold BMines, o
(gl goartxl, Movth Htap Mines Ooo (gold quartz), Bixtesn To Ooe {gold guacts),
Hannedy Me. & My Coo{geld guartg ). Morysville Deededne Ooc (1 deeder ), Cenerad
Horales” Me O, {esld guertzd, Argonmut Mg Co. (gobd quartz), The pold pro-
dAucéd in §oodyolies o DE23  was wvalued ot owveri millinn dallrrs, nomely,  Yohba
dredges A FE 1004050, Weavads guaess (34 AEE 1530, Apsador goorls (§1,704,15%),
Sacramanio. dredpee (EL11.227), and Chilaveras qienrte (51,806, TH4Y,

"in 1520 desn mines e B4 par cenl and placer mines 458 per gent of the
toral @uld sutpal of Callfechin,  In 1%22Y the relative proportion wsaa deep mines 845
e oent il placers S0 per cenf § in IREL 1L was desp mines A% peroent and placers
S8 par cent, wand bn IBED desp mincs produecd 51 nier cent and placera 3 per et
Most of the A0H placer mines operafed jn Calildreia by 1923 wers rélnilvely small,
Axmide from the 22 dredpes there wers only 7 pEncers,- of . which 3 were hadradio
& dritt, wad anrTiee it Al which more than FL0000 In eeld wis rooovored.

"The jlacer gold F'rn.'lli bn 1823 was valoed &t FEGYE0EY an inersass of 107 per
aenl ns sampared with the §ield in 1222,  Dredpses proioced 93 per eene, drift mines
LEE per cenl, hydraulie .91 per ceof, and sarface mines 240 ger venl of Uhe Lol
Diring tha year thees were 380 dradges, #4 dcift oioes, %2 hydrnobe mines, and 184
surface placerd sl which “weld was prochiced,  Dipedages in 1933 prodoeeed 31,080,520
mard than in 030, !]h"f srealer parl of the bwrease was In the Yoba River and
Trigily River felds  The dredges fno Cnlnverns, Sacramentu, wnd  Shists - conGies
prdiaeed Jeas ogold fhan jn LURE,

Tha gold produséd ae-drife mines dn 1088 wos 867,855 lees than in 1823, Butle
Cimamty drift. minea peldmg @ Jargest  produsers in ihie class. There was a pet
deciegse uf $10,447 o the godd yvield of hydranlls muines, Siskivou, Trioity, and Slermm
counties stlll halng the Fprgeel pesdocers under this mechod of mining,  The P
bt bpn of gold from suifaoe ploeers ineoerased. 70,570 in 1983, as compored erith
1828, Thera wiE s=oma  prednction Irofn  almgst  every mining  copnty, bulb the
Indfwldnal pintaotion of hle claes of minine i relntisely  gmall,

“The praduction of gold from deep milnee in 021 woas valoed et 86556430, &
harmemss ol 33 EE4.081, or 25 pec vent, az-sompared- with 19822 0L e 262 desp
inings, which reportéd preduactlon In T2 only 23 yielded more than SE20000 wartl
of gold, only 5 mors Lhan 3400000 workth, and st only 2 deep miines was the volue of
the pold yvield owver §1.008 046, Deepomines in Newadn Coonly predoend thie greatesl
quanticy of gold in 1921 (335508870, dollavend by Amador Counby CE1700.0818),
Cillaveras Coonby (81,011,082}, Blerra Coonty {2858.608Y, and Tonlumne Couniy
(REG60TTY, Thers were very large decreases in the gnld ¥ield from deep mmines inm
Amadur, Culoverus, Mevadn, oand Blerra countiss,  The deep mincs of Tnye, Hecn,
Hurt‘rumn._?-l,nm}. Macer, Blmeta, aml Sigkivon sountleg weps lets prodoclive thon in
1020; tul invreases in the gold outpad of deep mioes in Plumos, Han Bernarding, and
Toolumme colintlae wers reconled, ;

The dry pgold ores mined in 428, & toral of 786476 toos (o decrease of 195,500
tuns eomnared] with 1028 wield=d 24 per cent of the gnld prodioced ot desp oalnes pnd
45 per bl of the total decp ond placer gold produced in the state. ey sHver (pes
. L1EG,BEA roma) gave B oper coenl, aod copper ores . {6484904 fomns) varried 2 oper pent

af ithe gold from desp mines: HEoilon oeede ab gold and silver mids careted 90 per
‘popt, coneentrates madds el all classes of mills 16 per  rent, and amélting ore 1 per
cefnl of he otal gold pradisead by dean mines in 123

|
'
t
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Total Gold Productien of Califarnia.

The following table wag originally eompiled by Chas. . Yale, of the
Division of Mineral Resourees, 11, 8, Geologieal Survey, but for a num-
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her of veara statigtician of Lthe Califormia Btate Minine Bureau and thi
[1. &, Mint al San Franeises, The anthorities chosen for éertain periods
weres of, 1D, Whitnev, state peolowist of Cablifornin: John Arthare
Phillips, atthor of “*Mining and Melallursy of Gold and Silver™
CI86TY : 17, B, Mining Commissioner R W, Ravmond; U 82 Minmeg
'(‘r}mmHsmner J. Ross Browns: Wm, 1% Blake, Commissioner From Cali-
formia to the Pariz Exposition, w]wre he made s report on FPrecious
Metale’” (18671 ; Jobn J. Valentine, author for many wvears of the
annual report on precious metals published by Wella, Fargo & Com-
pany’'s Express; and Lonis A, Garnett, in the early dave manaser of
the Ban Francizeo refinery, where records of gold reseipts and ship-
ments were kept. Mr, Yalo obtained other dela from the reports of
the direetor of the 11 8. Mint and the Jdivector of the 11 8. Geologioal
Burvey. The authorities referred to, who were alive at the tims of the
ariginal compilation of this table m 1594, were all consulted in person
e by lelfer Ty Mro Yale with refercoce to e eoreectness of their
prnblished dara, and the. final table quoted was then made Hp

The fignres gince 1904 sre those prepared by the U, 3 Qeological
Burvey :

¥aur Valus Yeur Fudus
1548 L : p- L7 R T L S s e R L4 TL0 A
A e e e i ] i I Ty e T e B A i e T L 18, ifRA L4
12 T | el SO S e et | 4LTTR TR TN, Lol | 127 50000
7 4oL e e P TEAE R Al RRR TRt s ) 1121208
A e e ot S e R o T e S e Rl Trdal 12,508,703
¢ o) e e R P BT SR o (TR . Seso m ed 12788 840
TREL: o nle s e AR R i e e 12,571,500
)T R e e PR i, s e diTa s ge ) e e e e : 12400 811
2 per i o SRR TR et e B DAL R o e ot o S e e Literag 29
c o e e o e e e RS A Hr T L o e T e | 15,534,317
b3 DS P e e AR R L e e e S e 17,181 sz
e P e L P LT B 1 e Nt e = T - 1871,401
4, T e et ke N e = e A CHEE S | 1HE = 15908, 478
g i o It 1T Py VI el Bt B0, 41 EB4.0 1) o R e e R e o 15440, A1
i e A AT R U R e T L e = e e e 155305, 350
G - T R | e B R T RS S T e S e 18,680, 044
s e T LR ER BT R L L 1 e e i e Lk a1,
et e e i LA 17 AR ERS | TR, s 108,471,584
e L L LRl L] 17 12,557 T A R e LT3 10, JH, Bl
= 2 B R LR L b Ry e e al AR i A e R C i e SR e e T, 1507 R
& o e e B e pe - R R { fE T T (G T e e R R R 1B, 732,452
1 e el et e g e ) R S T N PR e e T 106,727 e
By S e P e G R el T | T o e e S e - et e 18, 7R1, 650
L7 e e My L o= T R e ey B 0eET BRSO
b i e R T e R P I o - B e | e e e ity do e P 11,717,440
e e et L 12019,5230 1) 111 B T e R 19, 758,008
R e o R T R : pibiee cr e K| L TR SRS e S e S L B P e
B e e T e s oy el B SR e e el o R ), 406,055
n TP R S e s S al W s L L e (R S 20,835 408
o P e N S T g | ] e e e L e 28,448,
LT bt e e R o e e b TR ] | B L R e T S e 21,410,741
T s me e e e ot b e e B 1 R e e TR A BT S0
R L Aot daki s IO 8T AR O S e Pl el el LM
1| b EaEL L SR Al ee e ol e T g b PSR, S e T S . 18.A%5.065
AR D e T e By 1 - e e . | HO1E0E
i el Tl =\ e et - L L B G 1 L e | M e S T R - RULL
L el g 5 B o T A ] o R e i s T4 870544
N e L S e P e R m i T T | T o e i i e i 5013
I STt kv, Pl i L Fl, 765,072,282
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IRIDIUM (zer wnder Platinum]).
IROMN ORE.

Bibliography : Btate Mineralogist Hepords IL, IV, ¥, X, XII, XT1IT,
XIV, XV, XVTI, XVIIL. Bualletins 38, 67, 41, Am. Insl. Min.
Eng., Trans. LJ.II Min, & SBei, Press, fﬂl ]_L'.I pp. 112, 117-122;
Vol 123, pp. 94-06, 112-114.

Irom ore to the amounl of 3102 tons, valued at $18,665, was prodiesd
in California during the vear 1923, and otilized for foundry flux and in
steel refining at open-lhearth plants. There i also some tonmage ulilized
in the manafacture of paint pigment, aud which is eredited to "mineral
paint’ in these statistical reports. This 1923 yicld is a slight decrease
from the 3588 tomz and $16,568 of 1522

There are considerable deposits of iron ore known in California,
nikably in Shasta, Madera, Placer, Riversule and San Bernandino
countivs, but produetion has so far heen limited for Tack of an economie
supply of coking coal.  Some pig-iron has been made, utilizing charcoal
for fuel, both in Ilast furnneees and by eleetrical reduetion; also, ferro.
chrome, ferro-manganese, and lervo-silicon have been made in Cali-
fornia.

Total lran Ore Production of Califernia.

Total iron ore production in California, with annoal amounts and
valone, is ag follows

Frnr | wems | Value | Four Tops | Falug
e A D U e sl N 558 556
e M 1 TR Ty S TR S T R
RS MR 1 T T e e e 2848
e R | R 1 14| sl
A e R R L e L e L T cnad| AR —oaa Eokl =t T 9 R
R RE . IR0 (1916 ot 3000 | &m0
R TR e T t gE] arane
e e Y R e —— T T
o R RS A a0 | peelem =TT oo axpes
e e (Nl R R e I 5vs | do ke
T e e T il ot 1am| Sy
o S MR S e B Sty JRE RS
e T T | TR T R e S 471 3 T T,
PHLR = o L ing e L HE e
| T T B

*Provlactiong for (ha pear 1581158538 (ine) wers Teported. ps “toos of pigp oo (. 80 Q. 8.,
Min. Ees. 19900, and for che tobin berewich ore oeleolzisad b “tone of or™ on the Besis of
47.0% Po pa slivwn Ly no averags of sonbyans of the ores {State Minsrelogist Repoct IV, p. 212,
This cecly produetlen of gig loon wos from e hisst [ufnoces Chen in operation At Hatallng In
Fater Couoly, Chapeoal wns neal o g of oFi Thongh produeing o supeclor prads of
mttul, they wers obillpsd fnoilly to cloge dowa, pe ther oguld DOt gompets with tha ebhesper
Fnghleh and &neiern Cniled States fron bronght lo by 2en to Son Franelseo.

LEAD,

Bibliograpghy : State Mineralogist Reports TV, VILL-XV {ine ),
XVII-XIX. !

Lead proinction in O aliformin in 1923 inereased more than K05 over
that af the Iu‘t—lu;-l':lmp; vear;, hil 26l below 1he record yield of the VEArs
1H16-1918. The prineipal entput was from le ud-silver ores from Tnmyo
Clounty, with smaller hot important amounls from BShasta, SBan Ter-

rlm'ﬂH‘L by 4 I'll] Ohrange connties,  The average price for 1‘.].1L ;.’Irlﬂlﬁl Yras
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i MINERAL IMDUSTRY OF CALIFORMIA.

T.0¢ per ponnd s compared with 5.5¢ in 1022, 839¢ in 1013, and the
high-level average of 8.7¢ per pound in 1017,
The 1923 production was distributed by counties, as follows:

oty Faumnils el
1 e e SR b I b o e L B 1541500 FEET. 031
Nevada - e e s s LML o2 g 1 R R 1A TH]
Bun Bernariing __ e o e T T A S S 24,477 2.415
ey 1 e = dras o e Tl 2110 w2 R
Calnverias, t}:uum' “Hum Diego, Siekiyou® oo Lo 28T 2011
Prtals_ 't Lo e AT {EUH T ST ZENG. 4146

SCambinad Lo concenl ourput of 4 eingle aperncar An erah,

Lead Produstion of California, by Years,

Statistics on lead prodwstion in California wern first compiled hy
this Burean n 1587, Amount and valoe of the output, annually, with

lolal foares, 1o date, are given in the following table:

Year | Fonoda | Ve Teur Paonda Walle
L e N S Wk | 1160, DHHE kL | R L I Sans] 160
Aot o R R I i 0L KR e R L 1 e 1,180 45 dHAES
L A N T, OO e LR (IFEL 1t s IR 1./ % i 144867
ek, ! | R e et Bl ENL il L L | e S0 5 0E 13082
i e - AT Al s s e s 1,403,850 GL1TE
T RN Sl N .. | | 11,1 5 8L | T S (Nt - 1 12 AL A5
TR = e G, CEM DO ([pmade ot o] kRdnasl 1R
i e e L, SHAL (R o] LR L R e S A EHT ALK | TR
T O B S 1S AGH) R T T W E 715 < o
| TEEphE e L e T RN N -2 . B, DR
P D {20, 00 e | B e Ao aty SR 7 i . I BRI
155 sl ALY s B LA B - L e I R HEH (K
11 e b el Y FPARLLT G 0w R TT I R i -t pLA LR g
4" e e 1,00, 000 y AL T e N A -1,9_:3.'.‘3:9 B0 200
TR0, DHEHD o IR T L 51,707
Edﬂ,ddl'l ]‘J,:Eﬂ:l | IHEE e i LD v, 120
110,000 8 R 2 e S LR ] i 416
T T I‘%%ﬁ Eﬁ.ﬁlﬂ{:
———— iwkl, ! Totnle .| L5300 TE | &7.R40HE
A 338,713 15307 || {
MANGANESE.

Babliograpl : 51.;1.14: Mineralogist Reports XII, XIII, XIV, XV,

ZVIIL, Bulleiing 38, 67, 76, 91,

UoR 608, Bl 427

Manganeas ore shipments in Colifornia in 1928 pmounted oo fofal

of G tons of all grades, valned al $10.620, being a slight juercage in
hath gquantity and value over the 1922 vield winch totaled B0 tong and
$7.600 value,  Theze ores wers ||1:|||:-:|=|fl mainly b the hrick, paint, and
ghlm trade, with a small tonnaire of high- H‘rmle ore moing to electrio
dry- hatterv mannfreture, The prospects are for an inereased produae-
tiom in 1934 owing tn an increasing Pacifie Coast requirement for ferro-
AT ERTCEL.

Importations of fereign manganese ores in 1923, mainly from Brazil,
amonnted to a total of 206,048 long fons valued a1 23,874,514, compared
with 374,451 tona and 3,380 764 in 1922, The Tariff Aet of 1922, which
became effective Sept, 22 in that year, provides for an import duly of
1¢ por pound on the metallic uumgmﬁw-mummml, for ' mAngansse nes
of eoncentrates containing in execss of 30 per eentom of metallie
manganese. " The bulk of sueh ore 13 consumed in the large stecl-
producing senters of the castern United States.
Digitized by
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Domestic Mangansse Resources.

The subesmmittes on mangancse of the Mining and Metallorgical
Society of America has recently made public its findings on the situa-
tion in the United Stites as vegards apparcnt domestic vesources of
manganese ores.  We quote, herewith, o summary * of portions of their
report and concluzions

"o datermnine the adedquacy of lmdeguncy of the domcstla peroorees the comomiites
first coneldors domcstie requoirements,. polting them aader two hesds . metalurgical
and ehemdoal, Abodl 35 per cenl of 1the otal armnnnt cansoamsid im axed inop oE
gleel mnd, to o small extent, in foondries and for special alleys, I Iz wsed perfocipatby
in three formme: Terromangihea, spbegaleisoen, and mnneaniferous pig droi. = arvail-
ability of g ore for making wny ons of Uiese alloye iz governad largaly by s ratio of
muanganess tae 1Fon,

“The commitive, o it estirmete aeenmes thal an catpet of 50,000,000 tons of steal
will be rerahed in the UTnited Stetes between 1530 emd 1836, reguiring an sgmanng of
matalll mabganese sstimated al 13 I, per ton, ¢ SHLH long vons. Tothis it oaidds
1,000 tons metnilie mangances far the foundry businses pod gpecial alioys.

- - - * . e ]

o pemaining 5 par centoof toral menesnese  consuomed s osed o chemical
IndnEtpies,. and e ore is Lhersfore oreped ‘clhepieal” ove,  DWlost of T goes Inid dry
atlecles . Totul pre-war requiremanis were aboot 5000 oo,

im esllmatiog e adequacy of donesiic resources the chmmitten first had to
define ‘pret With chrnping sondsclons ne b eost wmd - price, (e cepoct | polols O,
tha mieaslre ol ors resarved el abeo chainge, thers helng s congtant gnifting - hane
and furth persss the barder line bebwsen ore aml wasle. - Before the war, save Lo
a Tear thotszand fons [be Tnited Sateg Lad no high-grads mangancss ored,  With
artifielx] war eonditions, Bowever, prices sonred and staodacds Jowersd, se Chal in
T2TE - 1ve Uniled Biales prodiced TE5.G00 tona of ferra-grade ore, Mirnishing 206 ner
cent of ths mangancae wsed.  In pdditlon o thia, 86 por cent of the maanpanese waed
i Inw-grafe predoote came Tronm Gomeslic gogecas. Thig proved that undar ool
e ginditiong the tinlted States possessed  coneiderable s lio resouresy of higlh-
grade a2 well ae low-prids ofFes,

wsimen B armalaties, thero bas bean o stroog tendeooy to severt 1o the pre-wap
shtpaion, though iocpedsd By ungeitled conditions, E]l:'ﬂT'Hl"'.-lllﬂ-ﬂF In  Earepn and tho
Near Kest, and more recencly by the cordf set up by Congrses.

o Lriel, ays Uie Bepoit, qtder dalieradl comdiions the Uhilted Srates NiAg Dran-
tleally no eommierelicl high-grade mlinsanese ores.

“The comepilles, Ueralcre, hae soughc (o Ond ol bBoew highly artitcial conditiona
neid B to Cahift dmportiant guancties of omooeancke-beariog. materind] across  the
border e [Fons Waste te are, It has reviowrsd 15860 mangeness depositg and pros-
penes nnd stadied all isfermaedive ae to their hisbory, produclices, and pessibilities, TL
wigs first pecessmary to determine upan & Feod-atick far mopsuring are,

*Tha oomemitten became convinoed that o privs sgulvaleal o sl least S50 per osat
pecre Lhan the hlghest price obtzining doring the late war womld fin necded tn maks
really esnsiderable gouanlilies of fervosprade ore comesercially available.

. 1 " . - & " -

“Apnlying these asswmpbions to g stndy of ore depasits the eomrnicten aerded st
thie estimates of ore regecves, by clagess of ofe daod Gy =tates, el wre piven o
detail In the rapors

- * . . - " -
3 "Hll.lg gl Lhese ligurss shows Thal tha reagohgbly probabile [sreo-grads reserives,
TrREHEF by the hich prive cdopled, would last the coonlry twio venrs, or, i1F rensan-
able proboleilities are fmeduded, 5 Jictle ovar e Feses, Crealogical eopndificnes wrs
mafficiently well known Lo maks it anlikely thiat olher amoont= of importanes il b
forubnd.

“IH chemtrsd ores there woubd Zppear to beaboot cipbt enra’ sumpiy, maaameed
by the 350 Index price.  Moeh of this ceuld be produced al lvder peives.

o wile roserves of spisre]l pnd hiph moangonees plg ores ara morse abandant,
indicaling thirty-Nve 0 TOTLY  FeArs” sSUonply,

U The cosmmities conclodes. thal -

=l Tomestie ooy of ferro-grade ored are totally madsgoate. Mo conoeivably
romsonabibie legislotion ono remedy this.

Y& Regerved of chemical ores are adeguate (o Oding over an stnerpeiey, but foodis
bt from the poiot of view of coplinooas sopply.  LesEinclon might cpnse damastho
C mesdE to ha Mirntshad feom deeviestle eanreed Tof oa limdted tinie, boi dthe resuliing
j. depletion would serioosly. endanger the country in o tima of pogaihis fotars ceftical

Tesand, 3 y
] H1. The comparalive wdsguacy of Tha reserves for 1 mnd hizh-reangar E
_'. nras fiteiv rn.hq?n the 1|:|.1|:5|1'Jgr1 'w:'ll:r‘.ler ELITELS TR RE ﬁjﬁtmmt'h wwmﬁq[uﬁfug
- theic adaptatiovn o Dydastry, would be fedadmalls,

Uikaeussine. thin last guestion. the ropore trlks  of 8 fariT not ki soough o
bring about any conaiderable peoduetion of Goopestic fecro-prada ores, hot st high

- enanph too indrense the price of ferromoneanese ta o pednt whare hers would e o
atroTg ind nt 6 serlmakers toosubatliute leaper malerizgle, mudes from the moes
o less pbundant leun dumeatio ores.

Tha conservnilon - of high-grade manganess by substitoling hlrh-monzancae plo
fren Bar ferre.dn maliog sdilllans b the oharee 32 immendable, aaya the Fepocl bual,
helng alrendy rocognized ps 6 poseiblie ceomoony o etesl making, the procties will

! Bep Mogineeclng & Mining Jourssl-Prees, Vol. 117, 2o, 12, p. f45, Mar, 29, 1904
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46 MINERAL INDIIETEY OF UALIFORENIA.

proceed of it own momientum, nod L ois Ceubded i it esn e greedad up by & Rl on
high-grade muterials, which would ples a bueden on the steal Industey,

"Fubstitution of splegel for ferre, an the other faod, oculd po o gonbt Le Incressaed
bt nchiph tacif oncferro and Terro ores, mnye the report. Possibly s moch ok o
Rall of the totnl stecl surpot conld be ooade witlh gpiegal B The St E‘:._wmta {E
that among stesl makers there 2 gtrong prejudles aepinst chaoging geactien in thia
direction, becanss forra is ewsicr to wee, suver in s pesuicg, and I0r Lhees ressons
rhempr,

“Abrlet deseription of foreign ceacurces gt Le and, BeTves 03 800w he fOropara-
Livé Insignificance of domeatie reseryves, and deoveieicates why the TToited Htobes hon
drnwn {os suppli=s foom (bege ouraide aoinces,

e gihcommicies eoneiodes

Y The dasmeslic resanreed of Tarrp-grade ind chenical oree are =0 ont af bafanco
with the majur fursidn resourceg Lhiat, under patursl conditiong of Orsign edchabgs,
imports of MmEch ores can b elbcieptly abepped only al great coedl;

2, Hhouid legldlacton bo prased which sboald cffeon o mrissurnbls  substitntion of
dasmeatle for foreien ferpe ores, the. chis reault; afide from ol woald De e dangher-
vue deplation of resspvas, which as it = e inedennots far demeetls nesis

43 Dorpesbic: resviadces of lows- fe- rarerves, obp the otber baoed, arve compacas-
tively adagnate. Any effoorive attempt, heweswer, too farep cheir- adnptation 1o tha
country’s needs besond Lhe normal devalopmeat whichh piay be Jodhed for througl
incpeada in 8kl and A vigorone adusotiannl csmppien  wanld resals Ino oA fnst En
cnormong as Lo be gulls dizproportionate (o tha purpoes L e geryed

The roport ig signed by C, M. Weld, chairman; J. W, Forness, D B,
Hewett, Hobert Linton, Jehn A, Mathews, J. V. W, Rovndera, amld
Bradley Sionughlon,

Manganeege Ore Praduction in California, by Years.

Froductiom of manganese ore in California besan at the Ladd Mine,
Ban Joaguin County, in the Tesla District in 1867, When shipments
of thiz ore to England ceaged late in 1874, upwards of 5000 tons had
heen produced by that property. For some years following t.iml, the
output was small.  The tabalation herawith shows the Californin output
of manganese ore, annually, sines 1887, when the sompilation of such
figures was igun by the State Mining Burean: v

| -~
Tear Tans. | Talss | Taur Tons | Valoe

1 e S N . ot [T L S o e S e i 4 a0
1859 { LGS0 | TR0 BN i el 1 Ik
P 51 IR e SRR T B 7RG
1830 % 1 B IR 5 LR 2 B R Tl 3 75
AR e T SR [l et 4285
1803 B S ann 000 | |1 s e S ] ] £0
1803 a7 oo ff1me o o SR e 00
;1 O e T RO E | AT B W 3 e
i Ay St siane SR | G S ) T e I R S R R L 1,500
TR s e A e e S SR | RIE | T || L e e 4.3 ik
e R R A0 [ TB0 e miasiaal| IS0 | 374801
IS'BP.! e - lm 31'?3 191? S i i 0 i i e e S e | 15.515 mm
| s e — 5 RIES N IEAS el MO omREEN
B e | E o T R 11,580 | 451422
i1 e L LA SO R ddo5 f1men oo i e A 2,323
i1 B RS | y W Gl e e T 1005 12,713
i Pl AR el 1 5 B - BRSNSl B - 7,630
100 | &0 o0 || 1623 e R ¢ 10,
18405 i 2 4 | |

| , Totnls. ooee | 55200 | 52,332,610

MOLYBODEMUM. .

Mibliciraphy : Reporta XIV, XVII. Bulletin 67. 17 5. Bur, of
Min.., Bolletin 111. Proe. Colo. Sei. Sos, Vol X1,

Molylaienum iz used as an alloy constituent in the steel industry,
@l an, pertain forms of electrical apparatus. Included,in fhe Jatter,
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iy itz speesssful smbatitotion for platinnm and platinom-ridiom in
ploctrie contas) makinge and breaking deviees, In alloys it is nsed
similarly to and in eonjunetion with eheomiom, eobalt, iron, mansanese,
nickel, tungsten, and vanadiom.  The oxides and the ammoninm salt
- have important chemacal oges.
The two principal molybdenum minerals are: the solplide, maolyh-
. denite; and wulfenite, lead molybdate; the former furpishing praec-
tically thi entive commercial output.,  Molybdenite is found n or asso-
- ciated with aeidic igneons rocls, such as granitc and pegmatite. The
chief commersial gourees have been New Sonth Wales, Onecnsland, and
- Norway, with some also from Cansda
Deposits of di&seminuteri miilyldenite are known 1% Heveruf lowsalities
~ in California, and in at least two places it oceurs in small masses
- associated 'wn.h coppeT mlph:dn:& The only redorded commercial shap-
ments of molybdenum ore in California were during the war, 1916-1918.
- Home development work has recently been done on 4 high-grade deposit
at the head of the Kaweah River, Tulare Connty.
: Present quotations for m{ﬂ}hﬂﬁuum ote arve (@ B per pound Lor
- Bh MoS, coneenirates
| The Californis preduetion of molybdenum ore by years is summa-
rized in the following tabulation:

oy Taas Valus

1915 - L % P | b §o,045
e R e L B S o Eﬂ nold

. 1818 o P R T e S e A o :I{l':!
o T N S R AT e e ) = e e R ey e i 251 §13.353

It 400 poumds of 900 Mol coneontrate

1 MNICKEL.
! Biblisgraphy: Reports XTV, XVIT, 1. 8, {4 &, Bulletin 640-D.

Niekel peeurs in the Freiday Copper Mine in the Jullau Distriet, San
Diego County., The ore is a nickel-bearing pyrrhotite, with some
- assoviated chaleopyrites.  Some ore hag been mined in the eonrse of
- development work, but not treated nor disposed of, as they wers unable
to get any smelter to handle it for them. Nickel ore has also been
- reported from other localities in California, but not yet confirmed.
Presenl gootations for niekel are aromnd 27¢ per pound, for the

refined metal.

OS5MIUM (ees under Platinum}.
PALLADIUM (sea under Platinum].
PLATINUM,
Bibliography : Siate Mineralogist Reports 1V, VIII, IX, XI1-

XV Ballefins 38, 45, 67, 85, 91. T. 8. Geol. Surv, Balleting
198, 285, Trans. Am. Tnst. Min, Eng., Vol. 47, pp. 21T-215.

In California, jlatinum is obtained as a by-product from placer
operations for i-rr.rlﬂ The major portion of il comes from the dredges
Wﬂrkl_'ﬂﬁ' in Butte, Calaveras, Sacramentoe, Bhasta, Btanislans, and Yuba
eounties, with H:m:tller gmounts from the hvdraulic and sarface-sluicing

~mines of Del Norte, Humboldt, Nevadsa, Biskivou and Trinity,
Digitized by Original from
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During resent years, quite a number of prospectors and swall
pperatord, working with rockers and panning hnve peeoversd aimounts
of platinnm which, though mdividually small, Bave in the aggessate
added materially 1o the state™s total yielil, This 1% particularly true
of the Besgum Creok Districl in soathwestern Shasts County ; also the
MNew Hivor amd Havlork districts in Trimity (2 I.':'I'I'I!It'l.-

Tha produstion of platinom-gronp I'rI-Etﬂ]ﬁ in "_.-ﬁ]]fﬂl‘rl]ﬂ for 10293
totaled 665 ounees, erude. comlaining G602 fine ounees, valaed at 275,546,
O thiz amount, a Tu’uﬂ of b7k ounees, erade, or 875, came from the gold
dredzes, This iz a derrease of 193 fine eunees in quantity, and $11,742
i valoe compared with the 1022 ficures, due to ons dredoe in Shasta
County having worked out its rrounds and ceased operations.  The
prices prevailing in 1923 were hivher than in 1922 Up to 8117 per linse
ounce wag paid for platinug, and $275 per line ounce Tor iridinm
eontent in 1023,

The ahove-noted total of 602 fine ounces 1eEludes 286 fine ounees of
pamiridimm and Iridinm, also some palladiem, Mest of the platinnm
refiners pay for the osmiridiom on the basiz of its iridiom. eontent.
Crude *platinom * is really o mixtare of the metals of thal sroup. and
earrices varying percentages of platinnm. iridim. and oqmividiam or
iridosmine, with oecasionally soms palladinm.  Seme platioom and
palladivm are alse recovared o the elecirolylic relining of Wister copper,
Iron in greater or less wnount is alwayd alloyed naturally with native
platinnm, and asually gome iridiom and osminm,

For further detailed information on California’s platinnm rescarees,
analyses, tests, et al, the reader & referred to Bulletin 83, izsmued
by the State Mining Burean, and to the April, 1982, issoe of “Mining in
California,” pawes 155172,

Tn addition, thers is naoally some platinam recoversd as a by-product
in the gold refinery of the Mint, ot whish ean not e asgigned to the
territory of ite arigin for lack of knowing toe which lots of gold it
belongs, The San Franciseo Mint iz sgtated to have recovercd as hizh
az 100 onnees of platinum in o gingle vear from this searee, somoe of
which unguestionsbly came from Califormia mines.
lecur 1923, the distribmiion of Califormia’s platinom vield was as

ollows

Fine
Connty LHinicsse Yeine
Hutis SR AL R O B AR - = 'y 1H £2.601
o BT e A N e S 1 e ot e O i R e P e P e 254 43,128
L T S e e Sl T = : 4 318
Telnjby - e e P LI N = ey R 2 o T id 205D
Yoba . e Ty Wl 1 168 ThH 074
CRIETYRTAR, Dl Merte, Hurmbolit Nevidn  Sacrimen B,
23 T T e R e L R £ i — 105 13,356
«Hi o e S e 7 e (H PR nde
lrcludee pallbdihem
*Combined to comeenl oatpot of g glngie cperdalor in eaobe
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Russia, previous to 1916, was prodoeing from 909 to 90% of the
world s platinum, but for several vears following was reduced 1o practi-
' aally nothing ; and has not yet recovered her former pogition, Colombia
ranked in second place, but now leads. .California is the leading pro-
‘dueer in the United States.

* Uses, Marksts, and Consumption.

Tesides its well-known uses in jowelry, dentisiry and For chemieal-
“ware an important industrial development of recent years employs
platinum as a catalyzer in the ‘contact process’ of mannfacturing con-
- gentrated sulphuaric acid. Tt is also necessary for certain delieate parts
of the ienition systems in antomobiles, motor bosts, and aamplp.nm
Experiments have been made to find alloys which ean replace platinom
:fl:u- ilishes and erneibles in analytical work, but so far tnth ﬂrlh-' a.lu{:li
C 2o -h.

- Aceording to 1101 ¢ the total consumption of 'plﬂtlrl'l:lm metuls in the
. United States in 1923 wag 190,783 {roy ounces, an inerease of 49 over
‘that conzumed in 1922, ﬂiatril:uuteﬂ a3 }'Dﬂuwr;:

| | "Tlatinum messk semrmmad i the T nited Stace as reparted by refinera, 1982 end 102, by induskrias, o o ounces,

Tudoalry Fatiram Irisfram Fallslinm | 1Hlwts Trtal ] d-' w"’b'

e PR A e LR iy 148 M 4715 | hi
T : 24,054, 1,587 P Tr g By i
: e ey o iy e 11,851 K& T N T 17,361 1
mﬁﬁ ................ 108,537 I 585 4,852 | 1180 122157 LT}
R 9 518 1obd o+ e Y e 4 558 :
154,18 HA4 19,204 | 1,401 TELIE b 1{'_]'

} 1
7 ey A GET iun LE 20 9,074 5
L i, R L 1,50 LA75 il g A e 0, 03T 1l
o B e e YAl 16, 258 153 A ], B SO 557 I3
L Pt R e S oL T, itk a00E 14,44 | B L1 A L]
.......... LA 1,15 1 A0E e 1,306 i3 L 3
153,37 [RLIE 0,200 LTiz LEL T3S T

“Hpcka,
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Flatinum Production of California by Years.
The annual production and valoe sines 183587, have been as Lobliws s
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QUICKSILVER.

Hibliogrghy: Btate Mineralogist Reports 1V, vV, XII-XV, XVII-
RIX (e ). Bulletine 27, 78, 41, 15 8. Jesl. Surv., Mono-
graph X1I1. T, 8. Bur. of Mines, Tech, Fapers Y6, 227,

Guickailver was produced in Califoerniy in nine conbties Auring 1923,
to .”"E amount of 5438 Husks, valued at 3332851, heing approximaiely
a fith% inerease both in amount and valne over the 10272 output of TG
flagks and $191.851, The averape prics resived during 1921, accord
g te thy producers’ reporis to the State Mining Burean, was S60.95
per Hask, as agsinst #5535 in 1922 and the record a'.rcrag;r: nf 8114.04
for the year 1918,

The averace qf San Franciseo quetations for 1923 was #65.65 peT
flaslk, the price dedlining from $70.70 in the first week of January to
$€:H.'Fﬁl1n the last weelo of December, For the current year, 'IﬂE‘-'i-l‘ the
fnotations wre ranging somewhat higher,

Aceomiing to the Burean of Foreign and Domestie Commeres rec-
oris, there was imported a total of 15,073 fasks of quieksilver in 1923,
nainly feom Spain and Ttaly ; and there wors 318 flasks exported.  The
tarill sot of 1922 provides for an import duty of 25¢ per pound, ar
1870 per flask (75 pounds, net), which besame effective September
21, 1822,
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The . 2. Geological Survey reportz the iotal production of the
TTnited Statex Tor 1923 st 7997 Oasks, veloed at $521.302 (using
the $60,68 average of quotations).  Outzide of Califormis, the prin.
weipal yield was from Texas, wilh a Few flasks from Nevada, Oregon
cand Tdaho, Californis’s contribution wis 69% of the total.

" The increase o 1923 was doe to resumption of produetion at the
‘.'l@-law Ldria mine, Han Benito County.  There was mo production from
‘the Guadalupe mine, Santa Clara County, nor from the Oceanie mine,
iﬂan Liuig Oblspe County. A rotary farnaec has been installed at the
Rinconada mine, in the latter eounty, aond prodoction begun,

. The 1923 quicksilver produstion of California was distributed by
E.i._(s-uuniiﬁ.l;, ag follows :

Quickseilver Preduction By Counties, 1823,

. = T

| E-' Canmiy | Flaskys Valus
|: |
P S O S R S AU Pl e et | 17 21,050
:mﬁ'pl.-.---..---....--...--....--..---...----.---..----..---..----..---_ 1T LT
T e S = ) - | L R kgt o o Sl e o Tk Sy S e ] ¥ nas 31,147
|\ Eongs, BMontorey, San Benito, San Lais Obispo, Bosto Clors, Solone*_ oo 4,768 ), RS
| =

1 S R el e L et S _____._____-___-.____-____-____.___‘ SAHE iR Bal

-—— == = =

*ombined to poneenl cotput of & megle opemtor 1o sach.

-':lluau.

FI The most. important waes of gquicksilvar are the recovery of cold and
‘gilver by amalgamalion, sand in the munolacture of fulminate for
explozive eapy, of drags, of electric applisnees, and of scientifie appa-
ratus. By Pur the grestest consumption is in the manufacture of ful-
‘minate and drugs,

:Tl:r‘tEll Guicksilver Production of California.

Total amoant and value of the quickszilver production of California,
a5 given in available resnrils, 5 shown in the following tabulation.
Though the New Almaden Mine in Santa Clara County was first worked
(i 1824, and has bheen in practically continuous operation sinee 1546
| {though the vield was small the first two years), there are no-available
(| #ala on the outpat earlier than 1550 Previons o Junes, 1904, a “flask’
| of guicksilver contained T3 pounds, hal sinee that date 75 pounds, TIn
(‘eompiling this tahle the following sonrees of information weore nsed :
i Tor 18501863, table by J. B. Randol, in Reporl of State Mineralogist,
IV, p. 336 1583-1893, 11 8. Geological Survey reports; 1894 to date,
statistical bulleting of the State Mining Burcan: also State Mining
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Barean, Bulletin 27, *"Quicksilver Resounrces of California,'’ 1908,
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SILVER.

Biblicgraphy . State Mineralogist Reports I¥, VIII, XII-EIX|
fine.}. Bulleting 67, 91, Min. & Sei. Presa, Mareh 1, 1914, I

Except for the silver minea of the Handsburg district in 8an Bernay-)
ding County the past five years, the produstion of silver in Californiag
15 largely Az a byv-product Lrom ks ssasciation with coppr, lead, zime, i
and gold ores.  As explained wnider Gold, the State Mining Burean does
not eollact the statistics of silver production independently of the 17, [‘\
Geological Suarvey,

The average price of domestie silver during 1923 was 82¢ per onneo
at New York ag compared with 21,00 {(under the Pitiman Asl) in 1922
and 1921, and H4.8¢ in 1914, Purchases of silver by the Government.
under the Pittman Act ceased after Junc, 1923,

s L,
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STATIETION NF ANNUAL PRODUCTION, T

The following paragraph is quoted from the U. 8, Geological Survey,
- Advance Chapter on 1923, hy courtesy of Mr. J. M. Hill, statistieian in
harge of the Ban Franeizeo branch office:

L SO the total silver ontpat of Callfornia in 1827 the 44 pooperties  produciog
over 1,000 punoes eoplriboted #2518 per venk, t b pudIHIFtlﬁE betwaen 1,000 and
R onnces wers pradincsd, at 11 minca bhetween BOCEF o 1000 oaness, at 7 mines
Cbebwesn 10,00 and 50,000 punces, ot L mines bestwean 100,000 and A00THE annees, and
anly 1 pﬁ}l'narr:.' [CZalifnrnla H.a.nd Aitver, . Ine ) s more than 2, EI]-[I 00 wanoes
prodoced. O the mines with an outpul of over L0 EFHD funcea 2 ware 'I-HII:I. mines I
' Comity and B owars orimes In Plomos Coonty.,  Bon Bernordinoe . Coantyr
k _- d first rank dn o silver postoction, followesd by T, TPlamas, and Shasla: countfes
UFhe 10 largest silver prodacers in Che slate, named in order of rank, wers Califarnin
Rund Eilver, Ince. (A, Eogels Couppst Co. (O ), Walker Minin f_.r_u. (0., Dharwrin
SEiTvar One (Ph ), Teonpn Conanlidated Ir'lp;. A, rl-"h-.] Pemda Mg o (AE), Hnmmnﬂ'.
. er Co. O ]|. Curra Gordo Mines Cio, IZI"'L'IJ. Eanplre Mines Ca. (An.), Moanisin
orErr e (4.
The dncrease [ e quanlity of =ilver producsd in California In 1923 was Jua
| lareely to the fnoreased shipments fram the Hand silser mines, in Sin Bernnrdinoe
| 'i'_':ﬁ'u.nf,_'.' and the Jead ores preduced in Tnvo County,  Chough L'IH' Fempla mmins, in the
= melin district. Kern Coonty, made o cousidersbls - inerease,  Notable inereases in
" sEilysl prodaction wers -glse mads o I'-nrm‘la. fl"l'ﬂ'l'lg'f‘ Fhasta. and Trindty conntiss,
"Tho aontput of silver froeme plooer mines fo 1923 was 200260 ounces. valoed nt
RIE RS, s Lborekss of £ ppE cenl inoguoantity and a deeresss of 15 par cent [ valus,
aa . compRrerd with 17922, Deedges maved 0 per ovnt more and surfnes: mincs 63 per
pedll more Billver than in 1R ol the drict apd hydraolic minss esach made 31 per
Spent . lnEm silver thnn fn 1920
e production o sllyver [romm Jdesp mloes b 1921 was 1530138 sunces, valued
Sl EEAQL00N. An dneransc of 1hopor oent in gonancityobat nodecreann of & per cenl In
albue, A= colopaced with IHE. - The Kelly mine, of the Californid Hamd Bilver, Ime., at
SHandsbure, wis by far the Inveest prodaoer f s=lver In the stite,  Lead  opes RO
Irpa Conniy gave the  seennd  largest outpud of sdlvar, and eopper ore [rom Plomeas
ipnnty the third largest coptribubion to the tetal silver ootput o 183350 Dry gold
res gave $.51 per cent, silver omes 77,54 per cent, copper ores $.59 per ceot, sl
rua.r.l ares 0.Z8 per ooent of the dntnl silver yield. 'JI.'|-e1 ey of aflver at Il @il
':--l miills i 19828 was 4 por cenf, and amellers recoversad 33 p2c pemt of the totel
| weemirnEns carcicd 72 perconl, and ore sent ditect oo smcitors 24 per cent -of the
eilver produced al desp m[nm."

The distribulion of the 1828 silver wielild, by counties, wasz as follows:

Sliver Production by Countles, 1323,

(L]
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[}
 Bilver Produstion of California, by Years.

'1 The value of the silver prodoeed in Californin each year sinee 1880
has been as follows, the dats previous to 1887 being taken from the

|-:._ Digitized by Original from
& INTERNET ARCHIVE UNIVERSITY OF CALIFORNIA



fud MINERAT: INDUSTRY OF CALIFOLNIA.

reporis of the Direetor of the Mint. There are no dala available for
the years previons Lo 1850:
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TIN.
Miblwograpdy : Reporta XV, XVII, XVIII. DBulleting 67, 81,

Tin'is not ab present produced in Californin; it during 18011592,
thers was some output from a small deposit near Corona, in Riverside
County, as tabulated below. Small quantities of stream tin have besn
found in some of e placer workings in northern Colifornia, bat never |
I payFing smounts,

Two ocenrecneed have alsn heen noted, in northern Ban Thego Clonnly.
Crystals of cassiterite were found there, associaled with bloe tourmaline
oryetals, amblygonite and heryl. No commersial quantity has been
developed, only small pockets having been taken ool A lode deposiz |
has resently been reported as found in Shasta or Siskiyon Connty, but
not #a yet confirmed officially,

The pringipal sourees of the world's supply of tin are the islands
of Danka, Bilhton and Singkep, Matherlands India (Duteh Hast
Indies), followed by the Fedorated Malay Htatezs {Perak, Pahang,
Negri Sembilan and Selangor), DBolivia, Siam, Cornwall, Transvasl,
New Houth Weles, Quermsland mul Tasmania are alse imporgant
sources. A measurgble amount of the metal 13 also recoversd by
de-tinning serap and ofd cans,
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!' Tatal Dutput of Tin i California.
Yeur || Pousds | Valow
. =4 = 195,220 T 204
1B = - i g i ek e e e S i e S T, READ
1 P T Fo ool T s B B S0

B TUNGSTEMN,

Hfﬁﬁie’.lrjfupln; Reports XV, X¥TI, XVITT, Bulletins 38, /7, 91,

[ RE &, 8. Tall. 652 Pr“-::nc' E‘u:rf-::u “ei, oo, Vol, X1, South
: Dahuta Sehool of Minez, Balletin No. 12, Eng. and Min. Jour.-
= Press, Vol. 113, pp. 666669, Apr. 22 1923

Tungsten ore has been produced in California prineipally in the
Atolin-Randsburg district in San Bernardino and Wern comnties, fol-
lowed by the Bishop disiriet ‘o Inye County. with :mall amounts
goming Lrome Nevads Counly and from the distriel near Goffs, in
epgtern Ban  Bernardion.. Most of the Californin Imoegsien ore iy
'sehealite (ealeinm tungstate), thoogh  wollvamila  §iron-manegrness
tungetate) and hithnerite (manganess tongstafe) alde occor, The
deposity al Atoliz are the laroest and wmost productive seheelite deposita
known,' and the ontpul has in some vears cgualed or exeecded that of
Frbopite (ivon tungglabe from Bonlder Coundy, Clolorado. It is infer-
o ewbine 1o thig connection to nobe thint, 0 prestieally all other fnnesten
- produsing districts of the world, wolfewmite 18 the important oon-
stitnent; Burma, the largest producer, reported * For 19171919, yields
af 4537, 4441, and 3577 tons of wolframite simeentrates, respectively,
moat nf which was obtained froon placers, in part nzsocinted with eas-
gitorilo [tin oxide),

Imports of foreign tongsten ores amd alloys Tntn the United States
during 1923 amounted to 275 lome tons, valued at 5210080, compared
with 1665 long tons of ore valaed at 82512451 in 1922, 1441 long tonz &t
22TR 757 in 1921, 1740 long tons, at RTTNH93 in 1"fll'~" B0 long tons
at $6.261,190 in 1919, and 10,362 long tons valued at $11,400237, in
1018, which pred wers daty f.r::*e*: up o Beptember 22, 10999, Owring Lo
lack: of protection against the cheap enolie labor of Asiatic tongslen
mines, and the low market prices. practically all of the tangsten wines
in the United States were vloged down From the piddls of 1919 o the
latter part of 1928, Cuntations during 1922 radged around 2250 per
anit, up to September,. Present quotations are S8.50-30.00, on a hasis
of 609z, The Tarif Act of 1922, which became effective September 22
1922, placed a duty on fungsten ore or eoneentrates of 45¢ per pound
on Lhe muetallic tangsten eontained thersin. Dufies are also provided
for innp.-nrlm.ui tunﬂe.'r*.e-n-hunrinﬁ alloys.

o e 5 8 Bl 662, poodi
Eall KPR Gn‘:-] unerce Reporte Mo, TE Aprll & 1081 Do 95,
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The valus of the ore is based upon the sontent of tune:tie trioxide
(W,), and quotations are commonly made por unt (each l'ﬁﬂl ol
WO, present.

In California in 1920-1922, there waz no output of tungeten, neither
of ore nor comeentrates, for the first time since the heginming of tung-
sten mining in this state, bat production was resumed in a small way
late in 192%. Thers will be soone forther inerease for the current vear,
1924 as the Atolia company has given leases on portions of ita ground.
The 1923 vield amonnted to a total of 84 tons, valued at $19, 126, The
tonnages here shown are recalenlated to a basa of 605 WO, Con.
eentrates usually earry 599 to 635 WO,

The metal, tunesten, 8 nsed mainly in the steel indastry amd in the
mamilacture of electrical applianees, ineloding the well-known tung-
pten filament lamps,  Becatse of s resistanee (o sorrosion by acds, it
iz valnable in making eertain forms of chemical apparatug,  Tts emplo-
ment in tool-steel sllovs, permits the operation of entting tools, such
as in lathe work, at a speed and temperature at which carbon staeel
woild lose 8 femper—henee the name ‘hish zpeed’ steols for these
tungsten alloys.  As made in the United Seates, tangsten forms 139
to 200 ol such steels. Bome ehrominm. wiekel, cobalt, or vanadinm,
are somelimes alzo ancelode?, Toogsten componmds are nsed in the
manulacture of volors,

Tungsten is mtrodoced nte the molten steel charge, either as the
powidersd metal or ag forro-tungsten (containing 5056-B5H0H tunosten),
The specifie pravity of the pure metal, 1%3-214 18 exeecded only by
platinam, 21.5; iridinw, 224 and osoium, 225, W melting point is
32677 C. (313" F.), being higher than any other known metal
Thoneh millions of tungsten filament lampe are now made, the Wwires
are go fine that the metal they contain represents butl a faw tong of
tungsten concentrates annually.

Total Tungeten Ora Production of Califarnia.

The ammual amoant and valoe of Longaten ores and concenlratos
ml'l:rduﬂfr_ﬂ in Clalifornia sinee the ineeption of the indostey is given hera-
with, with tonnases recalealated fo B0 WO, -

Tons ak Tang wt
Tenr BIFT Wk Talus | Yenr AFG Wils Tale
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i R Rl 436 1881080 Eors et i 1,005 467
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VANADIUM.

Ribliography : Report XV, Bulletin 67. Proe. Colo. Bei. Soe,
Yol. X1, T 8 Bur. of Mines, Bulleten 104,

No commereial production of vanadium has yet been made in Cali-
Pornia.  Oeenrroneess of (his metal bhave been found at Camp Signal,
near (F6ffa, in San Bernardino Conoty, and two companies at one time
did congulerablie development work in the endeavor Lo open up paying
fuantities, Fach had g mill ander eonstraction in 1916, bul apparcotly
np econitercial onlput was made.  Ore carrying the mineral enprodes-
cloizile and reported as sssaying 4% V.0, wad opened ap.  Some ore
eprrying lead vanadate has been developed in the 20 Palmes, or Washing
tom distriet, on the line between Riverside and San Bernardino coanties,
but no shipments reported.

The principal uge of vanadinm 12 a5 an alloy in steels, esprcially in
tond steel, anid in thowe varieties whereg resiatence to repeated glrains is
roquired, Present New York guotations for vanadinm ore are ¢ $1.00-
$1.25 per pound of contained V.0, (guaranteed minimum of 159

F el 8

ZIMND.
Biblragraphy : State Minerslogist Reports XIV, XV, XV X VI,
Bulleting 38, 67, 91.

There was no proiduction of recoverable zine reported from California
ores in 1923

The zine ores of Shasta and Calaverss counties are sssocisted with
eopper, while these of Inyo and San Bernardinoe are sssocialed prin-
cipdly with lead-gilver and sine-silver ores.

The principal uses of sine are for ‘salvanizing’ (platine on iron to
prevent mst), for zing oxide (nsed in rubber goods and paint), and For
brass {an alloy of copper and zing). These outlets for the metal take
approximalely 80% of the quanlity produced. Of the remaining 209
& large portion is rolled inlo plates and sheets, and utilized in the
building industry for sheathing, roofing, leaders, and eaves-temurhs.
Line i partieularly desirable and effielent for roofing and siding where
sorrosive gascs are present, asoal smelters, refineries and chemieal
plants,

Tatal Zine Production of California,

Tolal figures for zine ontput of the state are sz fullows, eommereisl
production dating haek only to 1506

LS S iy | alus Toar Pounds | Vakis
R e | 206000 FL2.505 || {014 _______________. 1A ML 52.13?5:.‘:
L S e e RERTPLA QT i e T1,E54, 504 | 1,:5:&.15!:;
:5'33 —mrmmmemmmaena 54000 Boddlitme ... . BHEGSGI | 508488
W T e LISLIR | 1014
e T TS e S T | 1 . T S 11 104
L 2670542 150251 flyppy . R 184 ﬁam
R e 4,791,381 FORAGE [y - | a0ai4%0 | 172 56
i) | B e Bl OSSR RRCO IR Bt |
D5 g T 200,541 1541 " [
R e e 13043411 1617584 Totalg- oo 1,874,758 i L4051
Digitized by Original from

INTERNET ARCHIVE UNIVERSITY OF CALIFORNIA



G MINTRAL INDTETEY OF OALIPORMIA.

CHAPTER FOUR.

STRUCTURAL MATERTALS.

Bibliography: Blale Mineralogisl Report XTT-XX {ine.). BEul-
lotin 48, Bee alao ander cach smbetanes.

Ay indicated by this subdivigion heading, the mineral snbstances
herein ennsidered are those more or lesg divectly used in boildine and
stroctural work.  California 8 independent, so far ns these are eon-
carned, aod almost any eepsonable conslroetion ean be made with
materials produced in the state. This brageh of the mineral induostrey
For 1923 was valuwd at 8571, TR2 862, as compared with a total value of
36002 (01, for the wear IE'EE, the incresse haing due Lo continued
aotivity in all ailding and construction operations,

Depozits of cranite, marble and other bnilding stones are distributed
widely throughont this state. and transportation and other faeilitics
are aradually being extended 20 thol the growing demand may be met.
The larges cingle item, eemont, hag had an intercstinge resord of
crowkh wines the meeption of Lhe indnsiry in California abont 1891
Mot until P04 3t the anmusl valis of ccment pt't:ﬂulh-'ﬂ reach the
milhon-Gollar mark, Pollowing which 5 inereased 500%: in mine vears;
thmlgh from 1914 *ﬁ 15 there was g Talling off pormman to all build:
ing materials, The 1223 oatput establishes a mew high-level mark,
both in guantity and value,

Crnshed rock produnetion i rvearly becomine more worthy of enn-
gideration, doe to Lhe strides recently taken I the use of eoncrets, as
well as to petivity in the building of vood ronds.  Brick, with an aver-
aize anmual ontpot for oz onumber of wears worlh appeoximately
S2, 00N, had dafffendty m holding itg own, due to the popolarity of
erment and sonerete.  To 1920, however, the sales increased to nearly
donhle the previoms record figure of the year 1209, with only & slight
decrease 1 1921 buat 1923 showed advanees to new record fisures.
This item will, o doubt, eontinae 1o be pn important one and s
market for five and fancy brick of all kinds will nooquestionably never
b lackjnoe.

Filty-five connties eontributed to this steactural tolal for 1923, and
there is not & connty in the stute which s not eapable of some output
il mt least ome of the materials under this claasification,

The {'{nﬂnwm;r summary shows the value of the st n]Ft.ma.] materialz
produced in California r_]_ur"mg the years T922-1923 with Increasze or
decrease 10 euch Instanoe,

= e = = =
an pL =]
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ASPHALT.

Bibliagraphy : Btate Mineralogist Reports VII, X XI1I-XV (i),
XVIL XVIIL Balleting 16, 32, 63, 67, 69, 91

Aszphalt was for o number of years acconnted for in the statistieal
reparls by the State Mining ﬁ‘-u::—lau hasauss in the enrly dava of the oil
1dust r;.r, eonsiderable asphalt was pmﬂnl ed from onteroppings of oil
sird, and was a separate induostry from the production of 01l itself,
Mowever, at the present time most of the asphalt comez from the oil
refineries, which produes a better and more nniform grade; henoe, its
valie iz not mow incladed in the mineral total, as to do sn wounld be in
part a duplication of the erade petrolimm figures. Such natural asphalt
a8 18 at present mined is in the form of hitnminous sandstones, and ia
recordoed under that designation.

BITUMINOQOLUS ROCK,

ﬂﬂ.lfi'rr:r,rrrr,phﬂ; State Mimeralogmst RHeports XI1 .E..Ilf.? AN, XVIL
XVIIT,

Bmall amounts of bituminous rock are still oseagionally used for road
dresging in those distriets adjacent to available deposits, though the
manufasture of asphalt at the oil refineries has almost eliminated the
direet nse of the vative material, Dmring 1923, a total of 2945 fons
valoed al $11,750 was shippod from quarries in Santa Barbara and
Santa Croz eonnties, compared with 4621 tons and $313.570 in 1922
This malerial is essentially an uneomented sandstone which is satorated
with and held together Ty a nataral H.H]r!:mltit: eonstituent probably the
regidue from the evaporation of a petrolenm deposit,

The following tabulation shows the total amount and value of
bitmminous rock goarried and sold m Californta, from the records
compiled by the State Mining Burean, annually since 15857 .

Teur Tong | Vale " Tear Tons Valoa
|\ | s meemg oo .. | 160V | M5
 boe. R e T GO - 51 7 4 8 MR- a1 v o i |1 r SR B Gt SR, R . T2 535
T RN T B T (1 SR e T WLTIS | 109613
W | ap000| TT000 (009 o S | 118,435
L Ry A 0T | 154154 |Iﬁ!|:h ] AL -18ETT
|2 L2 R R e R V|| TA 0K} ety et B Thizs | 117,k
1ot Rl a1 et R 2111 5| IEE:.*.I::"ﬂ e 44,073 BV 407
N Lo | siend | onsaes ﬂl? W SRR RIS | TRAT
s oo oo . | ‘38091 | 1RtGR6 [Heme - _ .| ‘G110 168418
T e R 0455 | 1Em0 (RIS o s 17,769 L4638
R T EA Sr 1< A MR T Tl i e 18,448 B, 51
1 R e Y .- M 14 1 e Y S ol £.500 15580
L T e 3 | IEmeT M3 2,501 LOGT
e L SR LA (1R e 4,614 TR
oM L o | Siese| et pem . ] S| AN
1 e e T 5 -1 o R - ¢ b 15| R e e B20E da10
B T 21044 [l |1 e T - . TLED
L S e s e L Ml T ) R S 2845 | 1LTHE
AN e 24,753 BLIAS |

| Totala________. 117677 ﬂ.m

BRICK and TILE.
Bibliography ; State Mineralosist Reports VIIT, X, XIT-XV (ine.),
XVIT-XTX (inc.). Bulletin 38. Preliminary Report, No. 7.

Bricks of many varietics and in important quantities are annmally
prodyesd_ip California, as might be expected in a state with, sugh
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diverdified and widespread mineral resonrees. The variclies inelude
common, fire, pressed, claeed, ecnamel, fancy, vitrifled, and others,
Ho far as possible, the dilferent kinds bave been seoresated in the
tabulation herswith pcesompanying.

We alse include under this hesding the various forms of hollow
buldding "file’ or blocks, The application of thege tile to residence
sonstruction g2 well a3 to other stroctures is growing; and their total
value for 1923 ghows an 11% increaze over that for 10232,

The nrereeate valoe for all kinds of brick in 1923 shows an inerease
of 235 or nearly $2000000 over the 1922 ontput. Individually, the
varions grotps all made material advanecs, and egpecially eommon brick
which inoreased Tewon $4363 629 in 1922 |0 $5,194.527 in 1931 The
total saleg ol eommon beiek in Los Angeles Coonty alons, bolh jn 1922
and 1023, exeeeded the entive stale’s total of common For 21 (202 417
M oand #2580,124), This dtemn, of itself, i un indisation of the con-
timzed activity in constroetion operations during the past vear, Thig,
too, even in the faee of the inereasmg wae of reinforced comercte in
strmetnral building.

The detailed fisnres of brick and tile production Tor 1983, by counties,
are Fiven in the following tabulation. “Produetion® in this case means
steg of product of Californin manufectare: and “value’ i nef prriee at
the works, . o b, ears, Lruclks, or hoats,
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Brick and Tile Praduction of Califarnia, by Yeare

Reeord of brick production in the state bas been kepl sinee 1893 by
this Burenu, the fignres for bnilding tile beine also ineluded sines 1914
The annuel and total figores, [or amount aod value, are given in the
following table:

Fiithileg
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| 8 e ]
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CEMENT.

Bibliography: State Mincralogist Reports VIII, IX, XII, XIV,
AV, XVII XVIIL. Bullelin 28,

Cement is the most important single strnetaral material in the outpuat
of the state. During 1023, there was produced a total of 10,825,405
hﬂri‘ﬂlf-. valned at $25.009.203 1. o. b. plant, being an increase both in
quantity and valne over that of any previous year in the history of the
eement industry in California.  As in the preceding iwo years, the
putput came from nine operating plants in seven connties, and n 1923
employing a total of 3448 men.

The thres plants in Ban Bernardine County, in 1923, made a total of
4,504,764 barrels of cement, valoed at $8,475,612, the balanece of the
state's product coming collectively from a single plant in each of the
following eounties: Contra Costs, Kern, Riverside, San Benito, Santa
Cruz, and Solano.  Two new plants. are under constraction, ono at
Merced in Merced County and the other at Beidwood City, San Mateo
Digitized by Original from
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Countly, both of which are cxpected to be in operation before the
elose of the enrrent year (1924}, The last named will wtilize deposits
of maringe shells from the shores of San Franelsco Bay.

‘Portland " cement was first commercially produced in Califorsia in
15891 ; though im 1860 and for several years following, a natural
hydraulie eement from Benicia was utilized in buildimg operations i
Han Franeisoo,

14 s Benlefn Ceiedl Company in TEG-80 enez furndng aal GO L T00 Tareals of
romnns noddny maal San IMrandlsco I-'-'..'IH l.|=:J.||§ alaul l...!I‘.'III' Barpielg a wear,  The nill

prica of the product was then $4 buarcef. Dy 1866, the Bun I.-r..1.r.u|-.nm- riude
copswnplion ad Inereaand 1o 10, IHIII bareaks yea Ry, hrick Butlain IrLI;'-J:'-Pj. taxing
Eher place of fraines Strueturas, mu_'-l Lle pricss of ceavent hiad Callsin To - FH a bareal,

nhont the same As it s Loday.'”

The growth of the industry became rapid after 1902 since which
time eement has continned to be an important factor in the indnstrial

e ——

Finnt of Monnhth Portland Cement Company af Foaclith, Eern Counby.

life of the state. Althoneh the total eement fienres, to date, are not
of the same wagnilade as those Por gold aud petroleum, it is inleresting
to note that the value of Calilurnia®s cement yield beginning with
14920 haes singe anooally exeeeded the value of her gold output. The
1923 fizures are a new high revord for cement.

Avegrding to reports of the 10, 5 Geological Survey, California
ranks third as a cement produocer, being surpassed only by Pennsylvania
and Indiana; but our net inercase in the perisd 1910-1923 {ine) has
been exveeded only by Pennsylvania.  In per espita consumption, how-
ever, California lesds all olthers with an average in 1923 of 2.69 barrels
ag against Lthe average of 1.21 barrels for the entire United States.

Y Monthly Hewberr, of Marcaniils Trost Co of Cal, Vol XIIT o, 1. 1 55, Mar. 1934,
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Cemant Production of Galifernis, by Years
Aununal production of eement in California has been as follows:
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CHROMITE.

Bibliography : Stale Mineralogisi Reports 1V, XIT. XITI, XTIV,
XV, XV XVII. Bulleting 38, 76, 91, Preliminary Report
A, LB G 8, Bull, 4300 Min. & Sei. Press, Yol 114, p. Ba2,

Chromic iron ore, or chromite, to the amount o T8 shoet tong of all
grades (or 84 tons, recaleulated to a basis of 45%% Cra0y), valuad sl
21,628 f. 0. b, shipping point, was sold in California during the year
1923, The ore shipped analyzed from 456% to 20% Cr.0, and came
from mines in Plaeer and San Luis Obiapo smmties, being wtilized for
relractory purposes.

As will -be noted from the tabulation below, ehromite minmeg o Cali-
[ornia sinee the World War has all bnt become extinguished; and the
immediate fulure is not eneouraging, unless a loeal or Facifie eoast
murket develops for it, Development of the sleel indusiry and the
r$sumptinu ol copper smelling may eregie some demand for Calilornia
chromite,

Cesurrance,

Until 1016, when zome shipments weee made from Oregon and
smaller amounts from Marylamd, Wyoming and Washington, practi-
cally oar only domestie produstion of chromite lor many years came
from California.  Feom 1320 to 1860 the deposits in Pennaylvania and
Maryland supplied the world’s sonsamption.

Chromite is widely distributed in California, the prineipal prodae-
tion, thus far, having come from Bl Dorade, San Lmiz Obispo, Del
Norte, Shasta, Siskiven. Placer, Fresno, and Tuolsmne counties. In
1318 & total of 29 comniies eontribuoted to the state’z outpnt. There
are two man belts in California yielding this mineral, ona along
the Cosst Ranges from Zan Tuis Obispo County to the Oregon line,
meluding the Klamath Mountaing at the north end, and the other in
the Srerra Nevada from Tulare County to Pluomas County. Chromite
ouenrs a5 lemses in hasie lgmeons rosks sueh ag peridotite and pyroze-

pillitey gnd In serpentines which have been derived by alteration of such
INTERNET ARCHIVE UNIVERSITY OF CALIFORNIA
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basie rocks.  Por the most part, 80 far as developments have yot
- ghown, the lenses have proved to be small, relatively few of them

yielding over 100 tons apiece. A notable exeeplion to this was the

- deposit on Little Castle Cree? near Dunsmnir, [fom which ppwards
i =af 15,000 tons was shipped bofore it was sxhansbed. Peposits worloed
N in I}Ei Morte Enuuw duringe 1918 pramised well for & large tonmage,
Un the whole the DI‘E"bﬂlllﬁH in the northwesltern corner of the state
pppear to average larger in size than the chromite lenses in other paris
“of Calilornia, ;

Coneentration beeame an aceomplished Iaet in several localities, thus
utilizing wime of the disseminated and lower-grade orebodies whiich
have been found. In fael, an important park of the 1918-1920 pro-
- duetion eame from that souree.

K
l.|
3
5
!

I:
 Imports. -
i

Importations of foreign chromite, mainly from Rbhodegia, New
Caledonin, and Toidia, totaled 125,763 lomg tons in 1921 mlmaﬂ at
1,123,120 compared with 90,081 fons amd $741,1586 in 192:‘3
The major consumplion of chromite ore iz for uze us a refractory
- lining in smelting furnnees for steel sand copper. A smaller portion
i= nged in the preparation of ferro-chrome for ehrome-steel sllovs, and
of ehromium chemicals,

T T—r

Total Chromite Production of Califernia.

Frodustion of cheomite in California began, apparently, about 1874,
principally in San LTmis Obhispo County. There was eonsiderable
aetivity Irom 1880 to 1383, inelasive, and a total of 23238 long tons
{or 26,0258 short foms), walued st $329924 waz shipped from that
county up 1o the beginning of 1887, Some ore also was shipped from
tha Tyson properties in Del Norte County. The tabulation herewith
shows the output of chromite in Californis, saomually, includins the
earliest fignres go fur as they are available, The fipares from 1ERT En
dnle are from the records of the State Mining Bureun:
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Fif WINERAL INDUSTRY OF CaLTFORMTL,

GRAMITE,
Hiblisgraphy : State Mineralogist Reperts X, XTI-XVILD {ine .
Tulletin 8.

The value of the granite catput of Calilernia for 1923 was the
highest reeorded lor any year sines 1892 with Lhe exeeplion af Lhe
year 1913, dus mainly {0 the Mmeregse in sghipments of stone  lor
Smonnnental’ and  desorative purposes, This group inceeassd trom
g tolal of 61,931 eubic feet valued: sl $204,832 in 1922 {0 117,230 cubig
Peet worth #128108 in 1820, The boilling stone gronp showed an
inerease in gquantioe bat & decreass in lokal value, The net resnlt
was un inerpase in tolal valae of the geveral groups from S6760643 to
760081, We have incladsd under this heading soms rhvolile and
tuff arilized for dimension bnilding stone, 48 we have no other dimen-
gion stome groupiung for statiztieal purpoges o fthis report excepl.
marble and sandseone.

Crushed rock, eabble, and paving Dlocks derived from  granmits
quarries are given under the heading of ‘Misesllanmeons Stone,’

So far as possible, granils peaduction has been segresated o Lhe
talile herewith inte the varioms wses to which the prodoel was put.  If
will be moted, however, that a portion of the output has been cobered
wiider the heading “unclaszified.”  This 18 necessary because of the fact
Lhat some of the produecrs have no way of telling to what specific use!
their stone was put 8lbee they had quarricd and sold the same in the
rotigrh.

Varictiog.

Floe Trilding purposes, thi geantivs Foand in California, partienlarly
the varieties from Raymond in Muaders Coundy, Roeklin in Placer
Clounty, and nesr Porterville in Tolare Courty, are unexcellod by poy
gimilar stone fonnd elsewhere, The quantities available, notably
Raymond and Porterville, #aré unlimited, Most of California &5
‘opanite, | partienlarly thal found in the Sierra Nevada Momntaine, g
technically “seanodiorite’  (that im bolh plagioslase and orthoclase
Poldspars are present].

Granites of exeellent quabity for Tnldimg wod ornamental parposes
are also gquarried in Riverside and San Diewro conntiss. Near Lakeside
San Diego County, there 15 a fine grained, ‘silver gray’ gramite of
unitorm texture and eolor, espeeiglly snited for monumental and
ornamental work,

The Fresno Connty slone 8 & dark, hornblende diorite, locally ealled
‘black granite,” whose color permils of a foe sontrast of polished and
unpolished surfaces, making it parlicalarly suitable for nwnomental
and decorative purposes.. There is also a gimilar ‘black oraoils’ io
Tulare Connty, near Suceoss.
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LA MINERAL INDUSTEY OF CALIFORNIA.

Granite Productien of California, by Years.

The wvalue of granite produced, annuelly, ginee 1887, haz beon as
follows:
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LIME.

Rililiography : Beports XIV, XV, XVIL XVl Bulletin 35

Lime to the amount of 70,884 tons, valned at $758,834, was prodased
by mine plants in six counties during 1922, ag compared with 57,875
tons wvalued at $671,747 in 1922, There were twa plantz each, @
EKern, S8an Bernardine, and Santa Crus counties, and one each in
Hhasta, Siskiyou, amd Toolumue County, Previous Lo this present
report the lime outpul has been recorided in ‘barrelr’; but as that
i it is variable, and as most of the operators arc now reporting in
‘tons’, we have adepted the short ton inatead aml have converted the
ﬁg:ures in the table of annmal production te that noit, as shewn below.

Ho far as we have been able to segregate the data, thess pures include
only sach lime as iz used in bnilding operations. A portion is hydrated
lime, Limestone utilized in suger makine, for smeltor fux, as a
fertilizer, and other speeial industrial uses, are classified nnder * Indos-
trinl Materials.' Thaf sonsumed in cement mannfaciure iz ineluded in
the value of cement, :

Reports from the San Francigeo distriet indicate ihat the market
there s heing u.dvert-.e};tr affected by the importation of Canadian lime
against which thers iz an madequatn: duty,

Lime Productien of California, by Years.

Tha fnl]f.mmg {ahulation g':w-ﬂ the amonnltg and value of lime pro-
dueed im California by vears gince 180 when Fl.'ml.pl]ﬂtmn of aueh
resords was begun by the State Minimg Bureau:
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MAGMESITE.

Bibliography ¢ State Mmeralnglsi Reports XI1T, XV {inec.), XVI1-
XX. Bullotin 38, 5. (. 5., Bulletins 555 B4l ]"-’ﬁn Res.
!‘:H o S o R 1 4.HJ—4.!.L Min, & Svi. Proess, vﬂ-l 114_, p. 237,

"I.f:tguemt.t-’ —Mearings before the Comm. on Ways and Means,
TFouge of Repr., on H. R, 5218, June 16, 17 and Juoly 17, 1919,
Eng. Soe. W. Penn,, Proe. 1913, Vol 29, pp. 305388, 415444
Eng & Min. Jour-Press, Vol 114, July 29, and Dee, 2, 1922,

The production of magnesite in Calilornia during 1923 amounted
to a tolal of 73,968 tonz of crade ore valued at $946,643. Only a small
part of it was sold ‘erude,” however, as it i3 practically all shipped
in the caleined form. The reports at hand show a total of 30,204 tons
shipped caleined, of which 3475 tons were dead-birns] and sold for
refractory purposes, the balance going to the plastie trade. From 2
in 21 tons of ernde material are mined to make one ton of the caleined.
The 1923 onlput is an inerease both in quantity and value over tha
1922 feares of 05637 lons erude valoed at $594,665, The averag:
of the values reported for 1923 iz $12.80 per ton, as against $10.50 for
1923,

The more important produding properties in 1923 were: Maliby
No. 1 (Western Marursite Development Co., operated under lease by
C. 8. Malthy) on Red Mountain, Santa Clara County; and the Sierra
Magmesite Company s group near Porlerville, Tolare County ; followed,
in order, by the Sampson Pesk Mine (Malthy No. 3), San Benito
County, Malthy No. 2 in Chiles Valley, Napa Counly, and the Cali-
fornia Magnesite Co. (old Harker mine) at DPortervilla. Lesser
amounts were reported mined in Stanislaus, Tuolomne and Fresno
eounties, in the omder named. Deseriptions of recent operatioms at
moat of the above-mentioned |+1n;:r{~r1.ies were given by the writer, in
1‘.!!{'- Jannary, 1924 is=ue of *Mining in (‘alifornia’.

LB-m.n]l,a;_-, W, Wi, Distriot reporte of mining engineers; Cnl State 3in. Duor., Report
XX of El.u.r.-n Hlnr'rnlu-j:!nt oo, BEREE—-T1, Tanm; 1824,
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Th MINERAL INDITETRY OF CALIMORENIA.

The inerease in valne for 1923 is due in part to the somewhat higher
prices provailing as compared to 1922, On the whols, the magnesite
imdustry 18 in & fairly satizfactory condition; the market s firm, and
the use of this material, pariienlariv the plastie form, iz inereasing
on the Paeific (Coast.  Beeanse of high freight rates. California ean
not compets in the Atlantie sep-board states with foreign imporiations,
hut ean at least hold its own as far easl as the Mississippd River, omler
presant eomditiong.

Distribution of the 1923 product, by eounties, was as Lollows:

LTI TRRLE Tomns YValipae
Santa Clars T e s i, 300 Rl HP
Tulars. __ et e L N S4, 00 ang.ava
FPresnd Napa, 2Ban Delila, Stanlalzus, Tosluagne® 13,518 176,751

Trenls e SO £ DA S iy S o e, e MY, 1983 EOLAGLE

amibidned o conecal purpue of s sinele sperator o caels

COocurrence.

Masnpsite s a natural carbonate of magnesinm, and when poare con-
lains B2.4% (0, (earbon dipxide} and 47.6% Mo (magnesia), It Los
a hardnesg of 3.5 to 4.5, and specific gravity of 3 10 312 11 I8 bolk
harder and heavier than caleite {calvinm carlonate], and alse confains
a higher percentage of OO, a= caleite hag but 4455,

Moat of the California magnesite 1z comparatively pare, and is o-di-
narily a beantilul, while, ne-erained rock with s eonehoidal fracture
resetnbling 4 bresk in porvelain,  The Qrecian magnesite i lavgely of
this character; bt the Anstrian varieties usually contiain iron, so
that they hecome brown after caleming. The Washington maguoesits
vesambles dolomite and some erystalline Hmestonsg in physical appear.
ance,  Its eolor varies thromgh licht to davk gray, amd pink.

In California the koown deposits are mostly in the metamorphie roeks
of the Cossl Banges apd Sierra Nevada Moundains, being assoeiated
with aerpentine grens.  The notable exeoptions ara the padimentary
deposits, af Bissell in Kern County and st Afton in San Bernardine
County,  Seversl thousand tons have hesn ghipped from the Thissall
deposit ; and amell shipments have oo made Teom the Afton property.

The Washingtom deposits ave associsted with extensive strala of
dolemitie limestone,  The magnesite there appears 1o sonlain more iron
lhan most of the Californis mineral, which makes it desirabls for the
steel operators.  TTowever, rasent exparisnce has proved that several
California loealities have sufficient iron in their magnsgite to ha gervips
ille in the steel furnaces, This is particnlarly trae of the Rafractory
Magnesite Company s mine near Preston in Sonoma County, the White
Rock Mine at Pope Valloy nmdd the Blanco Mine in Chiles Valley, Napa
County. There 18 zomue also ab the Bampson Peak property in San
Benito County. '

Uses.

The prineipal uses include: Rafractory linings for basio open-hearth
sloel Purnaces, copper reverberatories and converters, bullion and olher
metallnrgical furnaces; in the mannfacture of paper from wood pulp:
amd in structural work, for exterior stuceo, for flooring, wainscoting,
tiling, sanitary kitehen and hospital fnizshing, ete.  To connection with
bmilding work it has proved particularly eflicient as a flooring for steel
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~ railroad eoaches, on aepcount of having greater elasticity and resilience

_'H:mn ‘Portland ' eement. For refractory purposes the magmesite is
‘dead burned'—s. ¢, all or vmctlr:all'.' all u:ri the CO, is expelled from it

\ For cement purposes it s lefi ‘eanstie’™—i, ¢, from 2% to 10% of CO,

g retained. When dry caostic magnesite is mixed ‘i'Flt]Zl & mlutmn of

- magnesinm chloride (MgCL) in proper proportions, a very strong

- cement is produced. known as exyehloride or Soerel cement. It is

; applicd in a plastie form, which sets in & few hours, 85 8 towgh, seam-
* lesg sarfaee. It has also a very sgtrong bonding powser, and will hold
- firmly to wood, metal, or conerete as a base. Tt may be finished with

¥ novery simooth, even 51111'1'.3-_1'- which will taks a good wax or oil polish,

!I As ordinarily mixed there i mlded a cortain proportion of wood

L flour, eork, ashestos, or other fller, thoreby adding o the clastie

. properties of the finished produel.  Tts suefaen 8 described as S warm’

Coandd guiet! as a result of the elastie and nonconducting ehargetor of

 the composite material. The eement is freguently eolored by the

]' addition of some mineral piemeni to the materialzs before mixing ax

- eoment.

I Far refractory purposss the caleined magnesite i3 largely made up
intn hricks similar to fire-hrick for furnsee linings. Tt 8 alse used
nneonsohdated, #s ‘grain’® magnesite, For such, an iron content s
degirable; as il allows of a slight sintering in forming the brick. Dead-

. barned, pure, magnasia can not be sintered cxecpt at very high tempera-

e ; :md it has little or 0o plastieity, an that it is hard to handle.  Iig

pla.;Hu1 v i maid fo be imprioved by IIHJ.I]H with 1f some partly caleaned

or caustic mugnesibe. Heovy pressure will bind the material sufficient]y

Lo allow 1 to hn—* giltered,

A coating of erushed magnesite 18 laid on hedrths nwed for heating
steel stock for volling, to prevent the geale formed rom attacking the
fire-brick of the hearth.

Imports and Domestic Production,

Reports of the 7. 8. Burcau of Foreign and Domestic Commerce
show imports of ealeined masnesite to have been 172,591 longe tons in
1913 144,747 in 1914, and 63347 1n 1915: most of il eominge (rom
Anstria-Hnoneary and some from Gresce.  For the same vears the pro-
duction of crude (from 2 Lo 24 tonms. ol eronde ore required to vield
one ton of the ealeined ) magmesite in Califorma (the gole producer of
those vearg, in the Tnited States) was: 9632 ghort tons, 11438 tong,
S0L721 fons, respectively, For 1916 the Califormin output leaped to
154,052 tonz of crnde and to 200648 tong in 1917, bul Following which
it dropped considerably on aceount of r'mllrrl}mrm ol foreten ymporta-
tions, which totaled 5. A83 long tons in 1921, valued at $776,384 heing
then admitted duty Fre-:-e shipments From Washington were hegun
late in 1916; and during the following thres years nssmmed important
prnlmrhtmﬂ.

The Tamff Aect of 1922 which hecame offeclive Hr-ph!ru.'hﬂr 224, of
that year, placed the following import dotics on magnesite: Crode
magnesite ¥ ud per lb, canstic-calvimed magnesite B¢ per Th; dead-
burned and grain marmesite, oot suitable for mamafacture into oxY-
chloride coments, 2% ,¢ per 1h.; magnesite brick, %¢ per Ih, and 107
ad walorem., The firures of I]'Ilpl,'ll"t‘t for 1923 a3 published by the
7, 5 Bareau al Fm'e"tgn and Domestic Commerer, show a total of
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Uricinthg nilnnt ac hMaltby Mo, 2 Magnoestta bine, Chilas ¥aller, Mapa Connty,
Callfernia,  Prodioclig Je8d-burned madteasils in o rolacy Kiln.

o "
S R

Calpining plant AL the Sampeon Magnesics Minng, weat of Tdvia, San Bahite Counly,
California. Produoing dead-burned magneslts in o molacy kil
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76,813 long tons of caleined ore valued at $1,132,113, as compared
with 119,650 long toms and $2,253,227 in 1922

Total Magneeite Production of California,

The firdt commercial production of magnesite in California was made
in the latter part of 1586 from the Cedar Moantain districl,! southeast

. of Livermore, Alameda County. Shipments amounting to “several tons’

or “geveral carloads” were gent by rail o New York; hut there iz appar-
ently no exact record of the amount for thaf first vear, The statistical
recorids of the Btate Mining Bureau began with the year 1337, and the

. table herewith shows the fipuees for amount and value, annnally, from
that time,  Shipmenis of magnesite I'rom Napa County began in 1891

From the Snowflake Mine; from the Red Mountzin deposits in Santa

. Clara County, in 1889 ; and from Tunlare County in 1900,

Productlon of Magnesite In Califernia, Since 1887,
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MAREBLE.

Biblivgraphy : Btate Mineralogist Reports XIT-XV (ine.), XVII,
XVIIL Ballelin 38, T, 8, Buar. of Mines, Bull., 106,

Marble is widely distribmied in Californis, and in a considerable

variety of colors and grain.  During 1923, produstion from one
operator each in Imperial, Inye, and San Diego eountics, and two in
”'Tmﬂllrr.un_a_. amounted o 25015 cubie feet, valued al $124.919, being
i decreasze both in quantity and value from the 1922 fignres,

California has many beantiful and scrviccable varieties of marhle,

- anitably for almost any eonceivable purpose of construction or decora-

fion, Tn the decorative elass are deposits of onyx marble of heautiful
coloring and elfeels. There i also serpentine marble suitable for

4 electrical swilehhoard nee,

Teee TH. Geol Hory, | Mineral Resmuress of 170 3., 1588, pp, & And 696
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T4 MINERAL INDUETRY OF CALITORNIA,

Marble Preduction af Califernia. by Yeares,

Data on anuual production since 18BT) g compiled by the State
Miming Dureau, Follows.  Previous 1o 1884 oo records of amounts were

preserved,
Tear | Culbie fest | ¥elus Year Cubla feek Felus
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Elnplules ooyx aond sergirndioe
UEmclades onyxE,
OMYX armd TRAVERTINE,

Beblingraphy : State Mineralogist Hoporrs XEH-XV (ine}, XVII
NVIIL. Bullemin 38

Covx and travertine are koewn tooexizl m a number of places in
Claliformia, bat there has been omly a small andd irrecnlsr production
since the year 1896, A= there was il a sinele operalor, the Tolenas
Springs gquarey, Selane Coaaty, in 1918 aml 1920, the fignres for those
years woro eombined with those of the marhle ontpot, Tn 1923 there
wale two operalors in Soleno County and one in WMono, and 8 total of
14,220 onbio Teet, valued at $2.510, was shipped. In the latter county,
the traverting deposits near Bridgeport are being reopened by the
Dinesn Marble Company of Oakland.  Opsealinns are also ander wav
it 5 new gquarry being opened ap oal Kernville in Kern County.  The
Holano County material is, in parl, being ntilized for terraseo.

Onyx Predustian of Califernia, by Years,
Production by veurs was az lollows:
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SAMDSTOME.

Bibliography: Stale Mineralogist Beports XIT-XY, XVII XVIIL
Bulletin 8. . 8. Bur. of M., Bull. 124,

An unlimited amount of high-grade sandstone 15 available in Cali-
fornia, but the wide use of conerete in buildings of cvery character, as
i well as the popularity of a lighter-colored bumilding stone, has enrtailed
production in this branch of the mineral industry doring recent yedrs
Calmost to the vanishing point,  In 1933 two counbies—Saota Barbara
Cand Ventura—torned out T cubic Teot, valued ot $13,000; compared
with WM eubie feet and #1700 10 1922, The main feature of the loss
Cainee 1014 i ke elosing of the well known Coluss quarries, on pecount
il[.uf the eompetition of lighier colored materials,

Landstone Production of California, by ¥ears
i Amount and value, so far as contained in the records of this Burean,
“ure presented herewith, with total valoe Lrom 1887 to date:

' Tuif | Cuble Tezt | Valus l Vanr Cobin fest | Talus
l-_—. 1 ShlEsss )

BB, i e s TR, ISRt S LT M1, e e 1B2070 | BIGEOGS
O DSBS e ) R o 169675 | 148,148
{:lﬂﬂ-ﬂ' o M e e o | i | I7hmos [1ME ... e e T S 86151
I e e T 111 | o e e NN B 1 . Ay
R IR B SR T BT R R - 1EE671 30,443
LA RN Sl e [ el e S0D0 |10 oo Tah,813 127514
e [Pt e | | [T | SRE (LIB e o i e | RGBT 2350
TR R ST M T e F2,097 7 80

R e e e e  Ered k) B | T1,0 45,722

7 O e T R ey 1005 L eae BANE
e R - <y T R | 1ram 10271
R o A e . R ¢ 7.074
BB L T i _| DA HEEE (18 e k1L 4
o0 o | ETRMER | cmmawe B L s | 2,720
R0 | OSATE | cimbim (1690 ol 10,500 | 2,000

1002 ol e 142,606 11% S mﬂ %}ﬁ

L R i ity <A T T e S} | x
vt E};‘?‘ﬁ %ﬂ' T e e R 7N | 14, 0N
RESCNS : et

D= e 15yt Tatal valee. - oo oo B4L106.063
SERPENTINE.
Bibliography: Biale Mineralowist Beport XV, Bulletin 38.

| Berpenting has not been prodoced in Calilornia to a very large extent
at any time. A single deposit, that om Santa Catalina Island, has
yiclded the principal output to date.  Some material was shipped from
there in 1917 and 1918, being the only output recorded sinee 1907, 11
was used for decorative ailding parposes and for clectrical switoh-
bonrds.  As there was hul a single operator, the figures were esmhined
with those of marble output For those years.
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Th MINERAL INDTATREY OF CALIFORNIA.

Berpentine Praducstion of Califernia, by Years.

The follvwing table shows the amount and valone of serpentine from |

188945 a5 recorded by this Burean:

PR B - |

Tenr Culiin feat Valum Tant i Cobie feet | Frluo
Cile: i B R gy 4, 0 AL L MHE g2
i R e e MR B 1,500 G000 § 1008 _ . zofl
1, A R et e 2,500 P L BT e i e, ) L6 |
s R e Tal 0118 NE 1 A 1,000 O Ny
: b L R s (e il i s i L e e et & -
Gzt e RS SRl 1T | el el gk R S TRER L by |
0 e e R e i [at] - B e el e e L) S PR R B I L e |
L1 i oS —f M2 5,065 b |
4" e e e i o Bl ) B A R S 125847 55050

EUnder "ETnapporcioned.’
b Ees gunder hurlle.

SLATE.

Slliography ; State Mineralogist Reports XY, XVIIL  Bulletin
ad, 0. B. Geol. Barv,, Bull. 586. U. 8. Bur, of Mineg Bull, 213,

Slate was first produeed in California in 18588, Up to and inelnding |
1910 snch produetion was eontinuous, but ginee then it hag been irresn- |

lar. Liarge depusits of excellent guality are lmown in the slate; espe-
ctally in Bl Dorado, Calaverss and Mariposa counties, but the demand
bus been light owing principally to estwpelition of chapter roofing
materiala. :

‘Blate' 15 & term applied to & fine-grained rock that has a more or
less perfeet eleavage, permitting it to be readily split into thin, smoath
sheets,  Varietieg differ widely in color and have a eonsiderable range
in chomieal wnd mineralogical eomposition. Exeepling certain rare
slates of jgueous origin [of which the green slate of the Fureka quarry,
1 Dorado Connty, California, s an example) formed from voleanis azh

ne igneons dikes, slafes have originuted from sedimentary deposiis son- |

sisting largely of clay. By conzolidation, and the prossure of super-
imposed materials, elays become bedded deposits of shale, Ty further
eongolidation vnder intense pressure snd high temperaturs incident to
mountaio-huilding forees, shales ave metamorphosed to slates, The
prineipal mineral constituents are mien, gquarts, sod chloride, wilh
smaller varyimg amonnts of hematite, metile, kaolin, graphite, feldspar,
tourmalinge, ealeite, and olhers,

The volor of zlate is of eeonomie importance.  The common solors are
gray, blnish gray, and Waek, though reds and various shades of green
are povasionally foundd. ;

The permanency of slate for roofing is well known, Tt ia stated thet
there are zlate rools in Pennsylvania and Marvland over 100 vears old.

_Min England ond Wicles, and in Fraace, many bulldings rongteucted in tha 1515 anf
1EEN . centuries were roated Wit slats, ond the wanfs nes il Bn e gceelieisl orndition;
There 18 8 recard of 4 chapel in Hedford-oe-Aven in Willshire, Hozland, roofad wieh
dlate in lhe 8th oentury, and aiter L2000 wesrd of climatic expasure @ oloss-goveres
1I‘|.'.|. 1 I.'Il-'.'lﬂ i.'!I'l1'll1|‘|'|{|'||.rl

Contrary to the gereral impression, however, the major portion of
Lhe slate produeed in the United States is used on the inside rather than

" Rawler, O Blate &8 & peFmansot Tanfing material: 170 & Dar. of M., Roports o
Tnwestigntions, Bevial Mo, 2867, July, 1021, Ep 'y - ar ' rarts o
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STATISTICE OF ANNUAL FRODUCTION. ()

the outside of buildings. lts interior nses include stationary washtuobs,
electrical switchboards, and blackboards.

A square of roofing slate is a suflicient number of pieces of any aize
-t pover 100 square feet of roof, with allowance generally for a three-
ingh lap. The sizes of the pieces of slate making up a square range
from 7 x 9 inches to 16 x 24 inches, and the number of pieces in a
giquare ranges from 85 to 686, The Ferry Duilding, San Franciseo, is
roofed with Eoreka glale from El Derado County.

Tn Calilornia, at present, there are prospeets of commereial outpat
being renewad. Two quarriss near Placerville;, Bl Dorado County, are
roported preparing to market materisl before the close of the enrrent
yenr (F924),

 Total Production af Slate in California.
A ecomplete record of amount and value of slale prodoced in Cali-

fornia follows: -

- Teur . | Hqua.ﬂu ' ‘i'aluu_ Yenr | Bqunres ¥ aloe
o AR 4500 | mgoen o a.mu :m,um
TR R Sl B T e e 2, 000 |
T =l e e 40000 | e S | ltr.IIIII 1IIIII{I'I:III
T ar e it ir 0 O T e e ) YRELL LI
o T AT 2000 | TN || 1908 __h| G000 | 0,000
T IR j,rml T T e T | BSGL | 45660
B T R T ""Lﬁ- %ﬁ BN, 23 e T - 1,000 GALEL
AT e e R e o S . | LN ] ey T R ] T et L
o R £ 400 SN MG S e | 1,000 5,000
T R T (T e S el 3 S =
e o BMY | Sy T e | 8 ED
R R | = I I e e b ez
) e e g % 111 . 5 e | . "
G S S e S i L

............ 4 H

Tokals - @.&2{! | TR AT

foomesnlad wnder “Cnrnporticoed.”

MISCELLAMEQOUS STONE.
Biblisgraphy ; State Minsralogist Reports XII-XX, Bulletin 48

'i “Mizepllancons stone’ is the pame msed throughoul this report as the
i title for thet branch of the mineral industry eovering erushed rock of
i all kinds, paving blocks, sand and gravel, snd pebbles for grinding
~mills, The foregoing are very clogely related from the standpoint of
. the producer; therefore it has been found tor be most satisfactory to
-gn:sup these items as has been done in recent reports of this Borean.  So
. far as it has been possible to do so; erushed rovk production has been
~311]Jd_1ﬂdm.l into the various uses to which the produst was put. It will
' be noted, however, a very large percentage of the cutput has heen
;,_ln.!m]ms-d under H:m hmﬂu.:g ‘Tnelassified.” This is neceszary hecanse
* of the Iact that many of the produosers have no way of telling to what
T-'ﬂpmiﬁu use their rork was put alter they have fquarried and =zold the
~#ame to distributors and contractors
In addition to amounts prodoced by commereial firms, both corpo-
r.n.t.mm and mndividuals, there 1z hardly & county in the state bt usges
 more- or less gravel and broken rock on its roads. Of much of this
. partienlarly in the country districts, there is no definite record E::.T.lt
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18 MINERAL INDUHTEY OF CALIPORNIA.
Estimates have been made for some of this outpat, based on the mileaee
of roads repaired.

For the wear 1923 miscellaneons slone shows dn mereazo both in
total tonnace and value over the preceding vear, being $15,395,652 as
sompared with $10.377,783 in 1922, Sand and gravel showed a sligh
decresse in average unit values reported, but erushed rock priees
remained practically the same. The erushed rock tomnage increased
from a total of 5737347 in 1922 to 8519611 in 1923, with sand and
gravel advancing Urom 7312407 tons 1o 11,320,690 tons.  Continnance
ol general building work and highway paving ave responsible.

The largest increaze was shown by Taos Angeles County, which for
aome Fears past has led all others by a wide margin, with an output
valued at &5 40H HOH (compared with $3.390,477 in 10220 ; followed b
Alameda, second, with 8965465 Fresno, thivd, &863.087: Hiverside,
fourth, $714.899: Sacramento, (ilth, $649.939. Conlra Costa, sixth,
®029.216 ; Orange, geventh, $536, 767 ; Marin, sighth, 2516 936 followed
in turn by San Benito, Humboldt, San Dernardine, San [hego, Butte,
Rania Clara, and San Joaguin, o the order named, cach with a total
value in execss of a guarter-amillion dollars,

Paving Blocks.

The paving block indunzstry has decressed materially of recent vears.
almost to the vanishing point, because of the inereased consiroeiion of
smoothor pavemenis demanded by molor-vehicle traffie. The * blooks
made in Belano Connly wers of basalt; those 'rom Sonoma are ol
bagalt, andesile, and some trachyte, while those from Placer, Riverside,
San Bernardimo, and San Theso are of granite,

Produetion in 1923 amoanted to ondy 15 M, valued atl 8880

The ameunt and value of paving block peoduetion annually simes
1557 has been as follows

Fas | a\'ﬂ{fml i valus Taar | ﬁlﬁul.—t Talus
17y O SRR St [V 1| SR - % T | e 4208 $17R402
1 R e SR ot 1, 500k BB Ry o e e e 4.6 199,847
b A S A 25 738 0TI T TR0 E.TEO
R 7000 5000 1000 _______ ... 450K LK, e
BERY 2 e Sy 1L L T e e | 4,484 158,514
R il #2000 L R RO T e, ity 414 21LRIS
T e L 2370 e B R [ 1LME 574,863
oo MR s AR E o R e .41 208, B
L AT B e | @ EBEF | i T A S 1M il ey e
R s e 4.181 e 8 & A R RR 2,065 171, 0
Y it LA BREE 1008 .o e amareasos Bl SO - 54,363
i ! e A e M 1144 e T R e [ e HL A
1 I R i L (5, R SRR R &2 7,000
ot TS el s | 1,71 olT oy ([ E e Sl ) 12150
BB it 1,920 ALOTBE 1980 & oo i 8,115k
T R 50 R Ty T e R 1 S5
T e ST R T R 72 R
A e T T, T e 18] B
71, S | 5,408 14,47 f— =

Totals... .. (5012 - LR

igures for 15E7-1822 e are for Sonoma Coustly obly, 88 none nre avalloble
for other cpumtles storing that perlod ;- thongh Snlano Counly - dUuarrcles wiore then olea

quite active,
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ATATIETIOR OF ANNUAL PFRODTOTTON, i3

Grinding Mill Pehblas.

Production of pebbles for tobe and grinding mills began commer-
cially im California in 1815, Owing o the decreasged imports and
higher prices of Th-lmurn and other European flint pebbles, due to the
war, there was a serions inguiry for domescie gonrees of supply.  One of
the a.h::muents made in that year was of pebbles seleetad Prom pold-
dredecr tailings in SBacraments Coanty, for use in oa sold mill in
Ammlor Connty cinploying Hardinge mills.

The important development in thig item, however, took place in San
e Clounty., At several points along the gesan ghore from Eneinitas
sotith o near San Dicgo, there are beaches of washed pebbles varving
from 1 ineh to 6 inehes o dbvooeise, which come From conclimerato
beds made up of well-voonded water-worn pebbles of varioes granitic
and porphyritic rocks with spme felsits and flint.  The wave gotion has
brolen down portions of the olitfe for considerable distances and
formed beaches of the pobbles which are well washed and cleaned of
the snfier matorials.  The woceks sorted out for shipment are mainly
basalt o dinbase, with an oeepsional elsite aod ling pebble, Thees
15 5 tough Black hazalt which is stated to give salislactory results, Tn
Fresmo Clonnty pebbles have becn selestad from the gravel beds of the
Ban Joagquin River near Friant. Shipments have been mado to
metallureieal plants in Californin, Nevada, Montana and | Utah.

Tmports m 1828 nmovnded fo 14243 loog fons, valoed st $130.974
- eompared with 14,321 tons and 146800 0 1922,

f California outpus Tor 14923 was 2630 tons, valned s 514936, an
I ineresss over the 1922 (fiomees.
| The amount and value of grinding mill pebbles annually; Follows:

T et ety W E e B it B e e

. Year Tind TFalos
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o L all| Seiee o B L L e e e e o eSS S e e IR 1 1567
T | e o =8 et P T D] e i R Tl 1L 21,450 B 584
it R T s A (L e Lot | e B UL e e T el g h2a 1,208
; 122 S o : A s gl L S R 2007 183072
12t e L Ao e N T e 2K ey ST 210 17088
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Sand and Grawvel

The distribution of the 1923 output of samid and gravel, by counties,
15 given in the following table:

Comuly Tina Vulue || Coanies (W] Vilew
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i e o i o it S | L4268 LAV | B o = S i ST 21, Kl
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:'!h]:l:l---.-..-------------.---_ TG i I P, ".\,I.HIIII _I'Iu,l,.a.mu Yot [ e 20
Newnda. o, a3 2404 | |

Tiaspn LR 508 140 R rar b3, Ot M [ YT ERIE TR T

*Cemkbined 4o pcnocal cotpot of o single nperadoe in ek

sTneludis eondirg praveld,

lathidie _||||||||5 k.

Elughles mchling, bBaat, Glter, tu il ood ebuece aaad meinly fom e hesshis
Afpelydes pog grevel, mhﬂlmd. Erd. mand amd arevel. \ :

Incladed in the above s a tolal of 33,194 tons of molding sand,
valued ot $606,634 £ 0. b, pit, From two operaiors in San Dievo County,
and one esch in Alameds, Montercy, Riverside, Sacramento, and
Veulura, This item 35 cach year assuwing a more important p-;}l-.lt.wn
in the commereial minerals list of California,

Crushed Rock.

Tes list the kinds and varieties of rocks olilized commereially under
this hemding wonld be to run almost the entive gamnt of the classifiea-
tion acale. Much depends on the kind available in a piven distriet.
Thosa which give the most satizfactory serviee are the bagalts and alther
hard, dense, igneous rocks which break wilh sharp, clean edges. Tn
many localities, river-wash Twoulders form, an imporignt souree of such
material.  In snch enses;, combined crashing and washing plants obtain
varving amounnts of sand and gravel alonge with the ernzhed gizes. In
Baeramento and Dutte connties the tailings piles from the goll dredeers
are the bagia of like operations.

The values given are based on the selling prices, £. 0. b, eary, harges,
ar trocks, at the quarry.
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Miscallaneous SBtone Productian of California, h;r Yaoars.

The amount and value, snnually, of crashed rock {meluding
macadam, ballast, rubble, riprap, and that lor concrete), and sand anil
gravel, since 1843, follow :

Criuahed Rock, Sand and Gravel, by Years,

Taar | Toims | Yalan Tour | Tans Talus
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A comparison of the sbove table of annual production of theas
materialz with the similar table for eoment {see eede), rovenls the fast
that the important growth of the sroshed rork and gravel husiness has
been eoineident with the rapid development of the cement industey
from the year 1902
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CHAPTER FIVE.
INDUSTRIAL MATERIALS.

Bibliography : Reports XTI-XX {inc.). DBuolletin 35, Min. & Sei.
Press, Vol 114, Mareh 10, 1017, See also under each substanes,

The following mineral sabstances have hem nrbitrﬂril}- arrangod
under the general heading of Industrial Materials, as dishingaisbed
from thoze which have a clearly defined classification, such as metals,
salines, struetural materials, ete.

These materials, many of which are mineral carths, are, with fonr or
five exceptions, as yet produced on a comparatively small seale, The
possibalities of devolopment along several of these lines are large and
with inereasing transportation and other facibities, logether with stead-
- ily growing demands, the future for this branch of the mineral induastry
in Malifornin iy promizsing. There iz eareely a county in the state huot
might sontribnte to the ontpnt.

Up to within the last Tew vears, at least, proddoetion has heen in the
majority of instances dependent upon more or less of a strietl¥ local
market, and the annual tahles show the results of such s condition, not
oily in the widely varying amonnts of a certain material produced from
yeur to year, but in widely varyving prices of the same meterial, Fure-
thermore, the gquality of this general class of materal will be found to
| flustuate, even in the same deposit,

The more important of these minerals thus far exploited, so far as
shown by value of the cutpmt, are Hmestone, mineral water, pyriles,
pottery clays, dialomaceous earth, sypsiam, iale, dolomite, Two
new aubstances were added to the commersial izt in 1922, namely,
shale il and anidslusite-sillimanite ; and sulphur in 1923,

This group #z a whole showed an inerease of nearly 1009 in the
total value, from 22334748 in 1922 to $5,595,816 for 1923, "The
principal gains were by dialomaceons earth, elay, dolomite, gypsum,
limestone, mineral water and tale.
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The following tably gives the eomparative ficares for the amoonts |

and valne of industrial mineral: produeed in California during the
VEArS 1922 n;nu:':l 19"&
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ASBESTOS,

Biblivgraphy :  State . Mineralogist Reports XTIT-XTX  {ine.).
Bullating 34, 11, Canadian Dept. of M., Mines Branch Bullatin
9, Min, & Sei. Presa, April 10, 1920 pp. 931533, Eng &
Min. Jour-Press, Vol 113, pp. 617 625; 6TO-6TT.

Im 1923, a total of 20 tons of crude ashestog ore valoed at $200 was
shipped from California propertiss, being a decresse from the 50 tons
andd $1.800 reported in 1922, The material was of ghort-fibre mill
erade, and was utilized mainly in magnesife-coment stoeco and Hooring.

The future of ashestod mining in California is dependent largely
upon the developmsenl of uses in gquantity for the short-fibre mill grades.
There are apparently large resources of such material that can be made
available, Tesides magnesite-cement stoeeo and fvoring  mentioned
abwove, it ean be utilized in steam-pipe covering, compogition fire-proot
shingles, and roofine paper. It iz also being tricd out ag a Glier with
asphalt In strect pavement zurfacing. For some of these purposes,
the amphibole voriely is also sarviceshls,

Home spinning-grade fibre has also been found in this state, notahly
in Nevada, Calaveras, and Monterey eounties, but the commerczial
production to date has been small, Other eounties with possibilities
for yielding good-quality fibre, though short, include Fresno, Lake,
Napa, San Benito, Shasta, Sizskivon, and Trinity. There are cxtengive
serpentine areas in the Coast Ranges, in the Klaomaith Mountaing, and
in smeveral sections of the Sierra Nevada Mountaing which are within
the range of possible asbestos producers, az chrysotile is a fibrons form
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:‘{I-[ serpenting.  These localities all yielded chromite in greater or less
~amounts during the World War period.

;I Value and Production of Asbestos in Galifornia, by Years.

- Total amount and value of asbestos production in California ginee
1887, as given in the records of this Bureaw, are as follows
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i BARYTES.

Bibliography : Blale Mineralogist Reports X1L X1V, XV, XVIL
Hullnh'rl 48, Eng & Min, Jour,-Preds, Vol 114, p. 109, July 15,
1822; Vol 116, pp. 310324, Feb. 17, 1923,

The output of erude barvtes in California during 1923 amounted {4
* & tokal of 2925 tons valved at $16,058 f o b, rail shipping point, as
- compared with 3370 tous valued af $18925 in 1922, The 1923 prod-
cunet camn mamly from Nevada County, with smaller amounts from
- Mariposa and Shasta counties, and was consumed principally in the
ngnufacture of lithopone. More than half of the tofal tonnage of
baryvtes utilized in the United Sletes i8 taken in the mapufacture of
- lithopone, whieh is a chemically-prepared, white pigment containing
approximately T barinm sulphate and 309 zine sulphide. This is

- ong of the prineipal constitnents of flat’ wall painis.

The principal neses for barytes, alter washing and crinding, are as
an inert pigment and fller in paint, paper, linoleum, oileloth and
rithber manufacture, and in the preparation of lithopone and a number
of chemicals, The most important of such ehemisals, other than

~ lithopone, "are: barimm hinoxide (nsed in preparation of hydrogen
peroxide] ; barium earbonate (nsed by pressed brick and by rubber
manufaciurers to nentralize sulphur content) ; barinm chloride (nsed
in baltery plates, and as & mordant by dry-enlor manufactnrers, and
in tauning leather) ; barium niteate (used in munitions and in making
‘reil fire® material); barium sulphate precipitated, or ‘blane fixe’
{used in rubber manufacture; for painting on interior steel of battle-
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ships and other sea-gning vessels; also a5 a detector in taking X-ray
pietures of the human hody ).

Present gquotations for barytes vary from $5 1o 49 per ton, ernde,
f.o. b, rail shipping point, depending on qmality. Most baryte has to
be washed znd acid treated Lo Tomove iron staing or other impuarities
before being smitable for painl vae.

Known ecenrrences of this mineral in California are Toeated in Inve,
Line Angeles, Mariposa, Monterey, Nevada, S3an Bernardine, Shazta and
Sants Barbara conntivs.  The deposit at El Portel, in Mariposa Connty,
has given the lurgest commereial production to date, In part witherite
{harium carbonate, BaC0,)

Total Barytas Production of California,

The firal recorded prdluetion of barvtes in Clalifornia, according o
the statistieal reports of the State Minme Buarcan, was in 1910, The
amnmpl fleares are as olliows:

= e E T
¥enr | Tons | Falus Tear | Toms | Vuion

L T T R [T ] T e 1M &1, 500
B e R L g b e 1,50 15,045
e e A s emdllwes B AT
T T A L 1,800 Y A S RN oo 4,400
Lirte Ei8 | zooo| omood(memo. .. .| OBEW| 1AMs
R 410 A | z.srzs| 14 iR
T A G L8 K56 !

THIT et | 4430 75683 TOLAIS oo EREDG | FI25036D

CLAY {(pottery),

Bibbwography : Btate Mineralogist Heporta I, IV, 1IX, XTI-XV,
AVII-XTX (ine.}. Ballelin 38, Preliminary Report No. 7.

At ome time or anslher in the history of the ztate, potterv alay has
been guarried in thivty-thres of itz counties. In this report. ‘pottery
elay’ relurs to all clays used in the manufactnre of re] and brown
earfhenware, china and sanitary ware, Howerpots, floor, frience and
ornpmental tiling, architectural lerra cotla, gewer pipe. deain and eoof
tile, eto., and the Hoeures for smount and value are relative to the erude
muterial at the pil, withont reference tn whether the clay was sold in
the crude form, or whether it waz immediately nzed in the manufacture
of any of the ahove finished products by the producer. It docs not
inelude clay naed in making hrick and building blocks.

There are many other important uses for eluys hesides poltersy mann-
fr’il31-11IHs. Among these may he ennmersted, paper, cotton goods, and
ehemicals, Being neutral, elay does not have an injurious effeet upon
uhh:-'-!' eonstituents used in the manufacture of guch articles, In paper
making, clay is used as a filler in news and similar erades, and as a
eoster or glager in the more highly finished art papers. A large parl
of the china clay used in the United Siates is imported Prom England,
Clays of the montmorillonite and halloysite group (“rock soap’) are
being utilized suecessfully in the manulacture of soaps.

Tharing 1923, a tofal of 48 produeers in 16 eounties reported an
ot of ST6,863 short tons of pottery elay, having a total valae of
$607,841 L oo, b rail-shipping point, for the ernde material, as com-
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pared with the 1922 production of 277,232 tons worth $473,184. Thia
is a high-record total for the elay induwstry in California.

Becanse of the fact that a given produet often requires a mixturs of
spveral different clays, and that these are oot all found in the same pit,
it is necessary for most elay-working planiz to buy some part of =their
raw materials from other localities,  For these reasons, 1o compiling the
clay industry figures, much care 18 required to avoid dupbeations,  So
far az we have been able to segregate the fienres, Trom the data sent
har the operatives, we have crecited the elay catput to the connties from
which the raw material originated: and have dedacted tonnaces used
in brick manufacinre, as bricks are elassilied separaiely, herein

A tabulation of the direct retorng From the producoes, by connbies,
for the yesr 1923, iz shown herawith,

Pattery Clay, In 1823,
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Faottery Clay Producte,

The valuss of the various pollery slay produetzs made in Californin
during 1923 totaled $10523 168, eompared  with $7 562 69K in 1992
their distribution being shown in the .fluI]nw'lng faliulation
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Pottery Clay Production of Califernia, by Years. |
Amount and value of crude pottery clay ontput in California sinee
1587 are given in the following table:
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DOLOMITE.

Bibliography : Reporls XV, XVII, XVIII. Balleting 67, 91.

The production of dolomite for the year 1928 Lolaled 63,619 tong
valued at #142,615, being an inersase over the 52,400 fons and $114.911
olf 1922 and eame feom a total of s1x guarrieg in Inyo, Monlerey, and
Han Penito conntics.

An important part of the tonpage being shipped is uiilized as a
refractory lining in the botloma of open-hearth stes]l Pornaces, a8 a
substitute for macnesite. Parl of the Imyvo County maierial is nsed
for its OO, by the chemical plants on Owens Lake, in the manafaelnre
of soda ash and biearbonate from the wsters of the lake, Home also
iz nsed for terraszo and for stoeco dash-coat.

The 1923 catput was distribuled as Follows

Conmby | Tofe | ¥ plua
|
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*Combined to sonepal outpat of & dogle goemry io eoch.

Dolemite Production of Califarnia, by Years.

Previous to the 1915 slatistioa]l report of the State Mining Bureau,
dolomite was ineluded under limegtone, 85 the two minerals are closaly
related, chemically; but sinee dolomite, as such, has heem found o
have certsin distinctive applications, we have given it a séparate
ilpasification,
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Amount and value u-f the outpat of dolomite, annnally, have been as
follows
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| FELDSPAR.
|

Biblipgrophy : Reports XV, XVIL, XV  Buolleting 67, 91.
1, 5, Burean of Mines, Bulletin 92, Engz, & Min. Jour-Press,
Yol, 115, pp. 535-538, Mar. 24, 1523,

b Ieldspar was prodused by lve operators in Lwo connties (Riverside
P and San THego) during 1923, to the amount of 11,100 tons, valaed
at #81 800, being more than denble both the guantity and value of
1422 which were 4587 tong and 357,104,
I The product wa: nsed in the ceramic industry, principally in pot-
P tery, porcelain, enaime]l wares, also omamnel brick and tile, belng a
- wongtitnent of both the body and the glase, but more capecially the
" latter. For the characteristics, prades, and marketing data of felidspar,
f the reader i referred to the exeellent paper by Prof. Watts® and
- guoted in our report of last year®
The requirements ol the potlery trade demand that in xeneral the
- percentase of free silica assoeiated with Lha feldspar be less than 209,
- and in some cases the potters specify less than 5%, An important
- Taetor, also, is the iron-bearing minerals frequently present in pegma-
titea and granites, such as bintite (black mica), garnet, hornblende, and
* black tonrmaline. Feldspar Por poliery vuzes should be practically frec
- of these. The white, polash-mies, muscovite, 18 not partienlarly objec-
- tinnahle exeept that, being in thin, Asxible plates, it doeg not readily
grivid to & fineness required for the feldspar.
Pregent quotations are from #$4 o &7 per ton, ernde, aecording to
guality.
. The mosl, important recant developments in feldspar deposits in
- California have taken place in San Diego and Riverside conntiss, where
laree deposits of maessive, high-grade spar are being opened np. These
flepogite are unusnally froe from blask micea and other deleterions irom-
bearing minerals objectionable in pottery work. The important dis-
tricts are near Lekeside and Campo in San ThHege Connty, and near
Lakeview, Murrietta, and Elsinore, in Riverside Clounty, No prodioe-
tion has been reporied from Monterey and Talare eounties, for the past
three vears,

[T MWfaets, A, H, The marketing of feldspar: Ene & Min. Jour-Preas, Val, 115, pp.
NRG-NE%Y, Mar, 74, 1925
“Frnadlsy, W, W, Cualilornin minern! produaction for 192%; Ol State Ein, EBaoar,
Bulletdn 9%, po T08-110, 1033,
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Tetal Feldspar Production of Califormia.

Total amoant and value of foldspar produetion in California sinee
the ineeption of the industry sre given in the following table, by years:

Year Tans Valus Yisar Tona Valuw
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FLUSRSPAR.

Bilileogreply : Heports XVII, XVITL, Balleting 67, 91, Eng &
Min. Jour-Press, Vol 117, pp. 480402, Mar 23, 1924,

Floorepar, which iz calemnm fluorule, Cal',, 1w ane of the most
important non-metallie minerals from an industrial standpoint,  Ahout
8057 of the commereis]l minceral is prepared in the ‘eravel' form and
ntilized as 8 flux in the manulactare of steel, for which use no snbsati-
tute has vet been fowid,  In the Uniled States, under normal busioess
eonditions the eonsumption for that purpoese 8 125,000 Lo 150,000 tons
annually. Floorspar is alzo used in alumimum smelting, and in the
manilaciuring of cnameled ware, glaged tile and brick, opalescent
elass, and cerfain chemicals, poartieularly hyvdrofluoric acid and its
derivatives. The mineral is warketed in three forms: boap, gravel,
and ground.

VE e thres phaelond forme of fonrepar of soomeces, lemp, pravs!, oad nnd,
lwa grrades of du-.gt Iopm avre marketsd,  lamon nnd gravel gre sold ae meetaliorgieal
or fuxing grades. and acld grades | grownd s scld as glass-coamel-ceramio goads,
and aeid prade. Lamp spar o7 eithar grade shonld por be oo Ixrge, snd small Tuenp,
not axeseding Goin, o dlameter, e opeelerred by the trade.  Specifications. 2o physieal
form of metallurgical lump apar damand & minbmam eontent of gravel fucTepar, as
finag, in any carload, say oot exeseding one Tooe  Melellorgieil goeesl sper ghoaid
nat be dpoe Los, apd cosrse geayel W'it‘1 |:'l'l'-|'l1|"l_'l|'|'|'|'| ._'-"I'll'lTl"l'lr- ol 1'-|.'|I:I!|'“&-1'l-!'l_|.' gand, a8 foes,
& mopre sccaptable fo the trade. Hise doscifeaiions for moetaMoargiend pravel spor
demiand that it u'a'l.a'llﬂ]:ﬁ.uﬁ thenugh a 1-1n. ring. !

“The miarket speciflontione for slapdered Querspar i any [ormm are maloly chemdeed
and grovernsd by analyvels.  Guarantecd analyala far atandsrd metrargice] of Huxing
grada spar, Tump or grovel, de minimam of B3 per cenl coleivm Auaride, and mestmmm
af & per cepl ellica. Merchantahle grada aedd-spar, lampe gravel and geonmd, varios
aemawhat wich Alfferent asers. ol exceadiog 3 per oceol slics apd under %7 qnor
eent cplelwm fuoride ape the Hmit=  Fare of the trade In=istg on & FL'IRJ'-HJ‘]‘[EBIE
minirram of 98 per oepnl ealeivio Quecide @202d pmaxbaem of 1 per o=ob sillee, thongh
e consdimets are =acistied with a guaranceed minimom 6f 87 ey cent eslcium
Maardds and moxispom of 2 oper eeil eilich, Glasg-ebamel-cerands grads  gromand
Auarzpar epacitications nre flexibie, the wsers of fhid  cleea of sper parcloniarly
dempnding Aie grioding, praferably 1600 &o S00 megh, and thorousl washinge  foe
Trom - alumina ; nlso frepdom frem  conlamination of soetallio ores nand  haryias
Anniyvags for glaga-engmel-ceranls sper vory Tram 830 o U6 per cent ealcivie Auoride.
110 5 par eont siifen, and  oip & per esli caleiom carbonale.

“Phe usual Impuritlea in fAoorspar mee stlier: and ealclum o carbonate, which are
penalized, ra & rule.  Blinor Impucities i Odorspar are 0ras of lead and sine, genaermile
th F'fh:'h:-'ﬂ'dﬁ. and pyrites and heryees, all of which pre ahjectionabls, and eommsliomes
wihsllEed.

: "o preptiume - ard milowed on fluorspor shipments, Dt thers w8 e ponglty  for
Inferine materinl. Treds apecifOeationa demAnd  that far each padal of calnium
Anardds lags Laan A6 per oent there shall be dedasied 1/85th of the dellvared oodl,
and for each peint of eliiea over §i perocont there shedl bedodoeted 1790lh of the

deifvorad. cost,”

P RBaedd, A HL, Marksiing of faorspor; Eng & Min, Jopr-Praeg, Tel, $15, p 459;
Mar, 28, 1934,
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STATIATICY OF ANNUAL PRODUCTION, g1

Imports of fluorspar into the United States-in 1923 amounted to
42 226 short tons, the largest since 1910, and eame principally from
Enoland, with smaller amounts from British South Afries, Ttaly, China,
and Netherlands. The 1923 imports were equivalent to 35% of the
domestis shipmenis of Anorspar as compared with 23% in 1922, aceord-
ing to the 11, 8, Geological SBurvey.

In California deposits have been reported in Los Angeles, Mone,
Riverside and San Bernarding eounties, but no commersial produstion
has resulted exeept in 1917-1918, when 4 total of 79 tons valued at
4991 was shipped from Riverside County.

1o 1921, at the King Mine under development near Afton, San
RBernarding County, some fluorspar was mined but not shipped. Field
pxaminations have indicated s eonsiderable deposit there of merchani-
ahle spar,

The Tariff Act of 1922 places a duly of $5.60 per ton on foreign
importations of Auorspar,

Present quotations (Engineering and Mining Journal-Fress, New
York, Sapt. 6, 1924) arc: f o b Middle Western minesd, per nel ton.
Not less than BOS: CaF, and net over 2% B8i0,, $22; nof less than
8555 Cal, and not over 3% 810, $23.50. Ground and aeid grades,
up to 18,59 Ca¥, and down to 195 8i0),, as high as $456 per ton in bulk.

FULLER'S EARTH.

Bibliography: Reports XTIV, XVII, XVIII, Bulleting 38, 91.
17, 8. Burean of Mines, Bulletin T1.

Fuller s earth includes many kinds of unetunous elays, Tt iz nzoally
solt, frinble, earthy, nonplastie, white and gray to dark green in color,
and some varigties disintegrate in water. Tm California, fuller's carth
hag beon nged in clarifving both refined minersl and vegetable mls,
and for special chemical puarposes; although s nriginal mse waz in
fulling wool, as the name indieates, Production has come mainly
from Calaverns amid SHolano eounties, with other deposits noted also
m Riverside, Fresnu, Inyo, and Kern counties,

Clays of the montmorillonite and hallovsite group (rock soap’) are
being utilized by some of the oil reflineries in lisa of troe fuller’s earth
in the refining of petrolenm producls.

The production of 3650 tons, valued at 855,125, here credited to
1928, ag “fuller's enarth’ 15 in reality colloidal elay of the montmorillo.
nite olass (sold mnder such Tocal names as: “hentonite,” “otaylite,” ‘sho-
shonite,’ derived from the locality where found). Becsuse of its being
naed lor elarifying and filtering processzes, we have placed it, for the
purposes of thiz statistical report, under the ‘fuller's earth’ heading,
After all, the praetical test of a fuller’s earth iz not so0 mueh a chemieal
one. as a practical one; thal s, its physieal capacity to absorh basie
eolors and to remove these eolors from solution in animal, vegetable
or mineral oils, alzo from water,

The 1923 pesluction in California shows a decresse In tonnase bat
an imerease in value, and came from three properties, in Inyo and San
hero conntica.
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Fullar's Earth Production of E:.lEfnrn'i:. h]-' Yeara,

Fuller's earth was firsl produced eommercially in this state in 1899,
and the total amount and value of the output ginee that time are as
Follows :

Year Topa Volae Yrar Tona Valan

TN e s e T B0 F2A00- W TR i i i e = | il BOLHI
T et . kN 1.7l D e S e 400 J. 700
HA- . .., e S e 1,000 ] el || B s s TR FoE 1 FL
191'.'2_-__,---___-.-__.- &y 123 iy o O 1t g (WS
TN o sl 0 e F | B B R e e S L1 550
b4r 1 ey e e 00 Eralemi | ARG e e L) 214
1 R O g e e ) 1,444 HH, 00K Hls av =58
£40 10,500 || 1ale. JES | 3510
100 1,16K) L1F L I, AR el S fHHy | 1, WK
k| 1,000 || paE_ 1,183 E, 205
459 ToEg || e LI 18,75
ALy H, =0 19134 | LTI U I, B3N

4 il } T
'mm._l T | gean

OTE—Above produecticn, o 198%E was regnimarillonite {hydrone  anminum
ali [Lﬂrlu} 1 vollpddal slay. sometimes cafled rock soan, acd io part Jocslly cailed
‘whaghnnita'  fram 1ts N (Oiund oear Shoshone o Inve Coonty: wnd Lo patk
‘oraytHe Troon Olay, San DhHeps Ceooty,

GEMS.

Eibltography : State Mineralogist Re prjrrn L X1V, XV, XV,
XVII1L T'I:u'JTc_LIm:-; a7, 67,91, 1. 8 G 8, ‘Mineral Resoirrons
af 'rhe L. 8,7; Bull, 463, p. 208, Eu]l- Dep‘t. Crool. Univ. of Cal,,
Vol. 4, pp 149 153, d:tT—.’EHL] Am, Jour. Sei, Vol 31, p, 81,

' The prodoetion of gem materials in Calilornia has been somewhat
wrregnlar amd uncertain sines 1911, The eompilation of complete
skatistios iz diffienll owing to the widely seattered places 4l which stines
are gathered and marketed in a i-mall way. The materials reported
in 192% totaled $13,220 in value, the increase over the figare of 1,312
m 1922 heing due mainly to a slight renewal of activity in the tonrma-
line district of northern San IHego Clounty, and in part to ghipments
of quarts cryvsials from Calsveras County.

The full-u:u‘i'i'mg table shows the distribution of rongh, unent gem and

jeweler s materialz during 1923

Clinaindy Vil Kiml
Ban DD 58,5230 | Tourmaling, kunsits, reonils and spemsricts purnets, pagua-
mcine pnd pink berwl Blue fopoz, querts oryeiaks
TRERR, & it o G e [ DHemonds.
LT R S : [ et irpatals,
[ e ek LSO L S i- W oRo0 | Targite, opals, chelesdeny. Iapds Inzuli.
e [ R e | Qaeriz evpatals, eroen beryl,
Ban Pernnedine. ..o, | | T, thinmscmita,
Total value, oo oo n;,ﬂﬂ?

*Cambinad to conceal oulput of o single opetatar Inoesch
Varieties of California Gem Stones.

Ihnmonds have been found in & number of loealities in Californda ;
but in every case, they have been obtained in stream gravels whiile
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STATIETIOR OF ANNUAL PRODICTION, HH

working them for gold. The principal districts have been: Voleano in
Amador County; Placerville, Bmith's Flat and others in El Dorado
County ; French Corral, Nevada County ; Cherokee Flat, Morriz Ravine,
and Yanken ITill, Butte Connty : Gopher Hill and apper Spanish Creels,
Plumas Connly.  The mest prodoctive district of recent years has been
Cherokes in Butte County,

California fowrmalines are decidedly distinelive in goloring and ‘fire’
as compared to Foreign stones of this classification, The eolors range
from deep raby to pink, and various shades of green; also a bloe
tourmaling has been found.

One of our California com stones, benitoite, has not been found clge-
where; and in but a single locality here: The Dallaz Mine in San Benito
County.

Kungfte, u gem variety of gpodumens, was fiest found m the Pala
distriet in San Dvego County. Tt has thos far been fonnd in only one
lneality | Madagasear) outzide of California. It iz ol a lilae color, and
ik desgeribed in detail in Ballein 37 of the State Mining Buroan.

Beryls of execllent fire and delicate eolors are also obtained o the
Pala district, of whish the aguamaring (blua) and merganite (pink)
varieties deserve special mention, Morganite, like kunzite, haz thus
far been found elsewhere only in Madagascar,

Cadiforsite, or ‘California jade,” is & oom variely of vesusdanite, and
iz green oF white in eolor. I is fonnd in Butte, Fresue, and Siskiyou
Eorndes,

Bome rhodenite hag been mined 1 Silavon Connty, and used for
decorative purposes, its valne being inecluded in the marble leures.

{hrygsoprase has been produeed in Tularve County.

Turguotse has been found in the desert section of San Berpardioo
County, but none produced comunercially in recent years,

Happhlires have been reported recently found in San Bernarding and
Riverside counties, bat not a8 yet confirmed.

Rybees have been identified by the laboratory of the State Mining
Buresu, occurring in limestone from the Baldy Mountains, San
Bernarding County. Thos far no stones of commereial size have heen
taken out. '

Total Preduction of Gam Materials in California.

The value of the gem ountput in Californian annually sines the bepin-
ning of eommercial prodnetion 15 ag follows;

Toar ) Fulus Yeor Vlue

N e - e Ly o LA U e S BRI TN
IR e S S e e e e LTl | L R d ]
R G S D R b 1T p ER T A G TGl I 3,565
e T e A T MR b B R RS S e e ! I awna
AL e s e e B | i e U e I [ aidn
L P e it M ey it it Tl A || P e e T e e &5
R e T A T e T (LA e e e 5,425
T e e M, ot B e T BT = e e R 56,050
L A i R R R T (N B e e R R B T U 11054
e oy BT B T D e i 1,312
e i A T e 1 e g e T e S DR FE P, 15,230
L e o a1,534 Ay T
L EHE i S e AR R 28,050 Total 2,100, e
5 = I I
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GRAPHITE.

Bibliography: State Mineralogist Reports X111, X1V, XV, XVIL
Bulletin 67, TL 5, G, 8., Min. Res., 1514, Pt. 1,

Graphite has been produeed from fime to time in the state, eoming
prineipally from Senoma and Log Angeles connties. It is diffiendt For
these deposits, which mnst be concentrated, fo compels with foreign
gupplics, which go on the market almost direstly as they came from the
depesit.  Graphite ores are coneentrated with considerable diffioulty,
and the eleetric process of manufacturing artificial graphite from eoal
has been perlecte] to such o degrec that only deposits of uatural
graphite of a superior quality can be exploited with=any eertainty of
SRS,

Aceording to the 11, 8, renlomeal Survey, operalors in Lhis country
who are working disseminated flake depoaits must depend on their Ko, 1
and 2 flake Lor their profic,.  Craphite dust 2 merely a hy-product and
iz salable only al a low priee. Improved methods of graphite milling
adopted promise Lo increass largely the production of flake of better
o i,

The principal valoe of graphite 8 on acoount of iz infasibility and
regiztance to the aetion of molten metals. Tt is also largely used in the
manufacture of electrical appliances, of ‘lead” pendils, as a Inbricant,
as stove polizh, paints, and in many other ways., Amorphous graphite
cormmonly earrying many impurities, hreings & maeh lower price.  For
aoing purposes, #uch as foumlry facings ele, U low-grade material is
satiglactory,  Among the interesting uses for graphite i1 the prevention
of formation of goale i boilers, The action is & mechamical one
Being soft and zlippery, the graphite prevents the partieles of seale
from adhering to one another or fo the boiler and they are thus
eazily removed.

The price inereased with the geade of material, the best guality
pryatalling variety being gquoted st present st 523¢46¢ per pound
(Cevlon Tomps) ; with erade amorpheons: £15-233 per ton.

The coarser flakes are necessary for erueibles, as they help to bind the
elay topether in addition b0 their refractory servies, Binee the cloge
of hostilities in Murope, priees have declined to pre-war levels; aml
imports have heen resumed From Ceylon, Canasda, Madageacar, Mexion
and Korea, of g total of 19,817 tons valued at $606,336 n 1923,

Oecurrence of graphite has been reported at varioms times from
Calaveras, Fresno, Tmperial, Loz Anpeles, Mendoeino, Han Bernardine,
Ban Diego, Siskivon, Sonoma and Toolumne connties,

Dhring 1023 there was no enmmereial prodoetion of graphite in
Califormia, For several years past, a single plant in Loz Angeles
Coanty has hoen eoncentrating geaphite From & digseminatad ore, the
product being utilized for puint and for foundry facing.
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Graphite Produstion of Califernia, |:|3|' Years.

Apeording to the records of the State Mming Bureau, the graphite
production of California, by years, has been as follows:

Tear Pounds | Vame

T L= l = e T Zandi| £4.480
Y i e e e B 108D
1T = SR e L Y L
! ) e PR ey b S S T A AR T LD R s R E:i]'l} l"F.-
T B e T e e s R S ) S
T R N e G L R
T AT e S S e e 1 DS
Ml e B = Qs AR |’ ML L
T R A S e T
e ""Z__Z_Zf__Z_Z___ZZ:_ZIZIZZZZ:Z:Z:% 24,000 Sty

T-Jtaels____-_____-___---___.-___---___-____-_________--__| 1497,800 571415

*Acnuel derofe penessied anfer Toapporiined,’ on seoount of  #fgle prodeer.

GY¥YPIUM.

Bebliography ; Reportz XIV, XV, XVII, XVITL. Bulleting 38,
67, 21, . 2. Geol. Sury., Bull 223, 413, 430, 697.

During 1423, one operator each in DImperial, Kern, Riverside and
Han Herrmﬂimﬂ vounties produeced a total of 36,410 tons of gy psmm
valoned at #28%,136, compared with 47 084 tons 'ﬁ'nrth $185,336 in 1922
The material was uFl]l:r:-_-d mainly in epment rrI.FIII.IJ|H.I"fIiI'[‘r plastir, and
for fortilizer, The 1923 a:'t|]|11:|_1:-'n1:5. of gy psam were the |.IH"""I.-':»‘.|: in the
history of the industry in California, the inercasc being due to the
opening up of a depomit in western Irrllir-!ri:'JJ Conuty, by the Imperial
Gypsum and Oil Company.

Uses,

The mest important nse of gypsom from the guantity standpoink
iz in the ecalgined form where it iz utilized in the munulacture of
varions hard-wall plasters and plaster board.  As plaster of paris, it
plays 4 very important part in surgical work, Approximately 2%
of raw gypsum 18 added to the manufactonre of Portland cement jost
before the final grinding. 1o this application, the gypsum acts as a
retarder to the sel of the esment. The use of gypsam tile for non-
bearing Oreproof partitions, stairway and elevator enclosures, and the
protection of steel columuns, ;.nrr]_erl; and beams, has ineressed ereatly.

Land plaster may be ztpplled to the sml bv drilling, or geattered in
the hill, or it may T sowed broadeast, In quaniitics ranging from 200
IR puumfls to the mere.
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Tatal Production of Gypsum in Califormia,

Produetion of ovpsnm annaally in California sinee sgch records have
been compiled by this Buresn is as follows:

Yeur Tons Yalum Year | Toms | Valus
WY _______________ | pam sv000 || 106, oo | Enow | 260,000
1 R S ano00 ([ 1007, TTTTTTTTTTTTE Cglpon B O
RO o e P B CHIE AL ol JilHY TN
T e Y 30,000 80,700 158,178
RN N 2 (M | 20,00 15204 Lo a2
T R A 201,000 HEAGT WIT ATE
T G 14,080 a7 5D 117538
130 _ . Rt W . S o W A, 1y THiE L]
T e e 1 51,074 00734 THETE
1,410 13,550 a0, 200 485
1 &Kl 19,550 il T Bt ]
7100 25 800 80,805 | 50,840
N | B M0 16605 | AT ATE
7. 5o 10,082 11N | Fil, 574
1ETE 5780 20,507 | B2.555
L 141, 50 wan, 1D ST AL TEETH
T PR [ 48,441 A7iHe | 188,330
RO e i g B4 14 250, 12
L e O T LT o 12,858 =, 000 - ———
Tolals......_._..| €BLDSY = 82455808

INFUSORIAL and DIATOMACEQLS EARTH.

Ibiliography : "':-tnt.ﬁ Mineralogist Heports 1L, XIT-XVT {ine.},
XV, XVII-XIX {ine.}). DBulletins 38, 67. Am. Inst. Min, Eng,,
T!ull. 104, Augnst, 1915, pp. 15-’3‘;'—155[!'. T. 5. Buar. of Mines,
Rep. of Tmvestigations: Scrial No. 2431, Jan., 1923 Ene &
Min, Jonr.-Press, Vol 115, pp. 1152-1154, June 30, 1924

Infusorial and distomaeecus earths—sometimes oalled tripolite—are
very hight and extremely poroas, chalk-like material: composed of pare
silicn (chalk, being calearsons) which have been laid down under water
snd eonsist of the remaing of mieroseopical infosoria and distoms.
The former are animal remaing and the Iatter are from plants. The
principal eomdmersial nse of this material is as an absorbent. I is also
cmnployed in the manofactore of seouring soap and polishing powders;
for filiration purposes; i making some clagses of refractory brick: and
pg an ingulating medinm both in heating and refrigeration. It ia a
firgt-class noncondactor of heat, where high femperatures are cmployed,
auch as around steel and gas plants sl power honses.  Im such cases,
it 1= bmilt in a4 an msmlating laver n furnsece walls, In {ermany,
under the name *Eescleubre,” it was used ag an absorbent for mitro.
glveerine in Lthe esrly manulactors of dymamite.

As a noneonduetor of heat it has been used alone or with other mate-
rials 88 a covering for boilers, steam pipes, and safes and in fGreproof
coments. Tt 35 wsed largely by psint maoafacturers as a wood fller.
Boiled with shellae it 18 made into records for lalking machines. 1t has
bieen used for absorbing liguid manures so thal they could be utilized
s Pertilizers, and as o source of silica in making water-glass as well as
it the manufactare of cement, tile glaving, srtificial stone, nltramarineg
and other pigments of aniline amd alizarioe colors, piper filling, sealing
wazx, fireworks, hard-rubber objects, matches, and papier maché, and

DIJ'tlth u:.:lld:fﬂﬂg bromide. For making mwlu:tlug brick ﬁ?ﬁ-ﬂ%ﬁ”ﬂ] 18
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cgawed into blocks, and for all otheér purposes i i8 gromnd and
‘Eeresned,

The most important deposits in Caliloroia thos far known aree located
in Montersy, Orange, San Lais Obaspo, and Sanla Barbar o connties.
The Santa Barbara material is diatomaceous and s of 8 guperior
sqaality.  Infuserial or diatomaceons earths are slso found in Fresog,
iKern, Los Aneeles, Plomas, San Benito, Ban Bernarding, San Joaquin,
cmhpsta, Bonoma, and Tehama eountics.

Ag practieally 80% of the oulpul in California is from s single
foperator, wi have concealed the exact figures under the ' Unappor-
tioned’ item in the state and coanty totals,  Thers were seven operators
fin 1923 in Lios Angelez, Monterey, Ban Lniz Obigpo, and Santy Barbara
Leonnties,
| The material shipped was ulibized for insalation, filiration, paint
fpigment, awd Por elaritieation of gaseline and kerospne,

‘Total Production of Diatemaceous Earth in GCalifernia,

The [irst recorded prodostion of these materials in California
soecurred in 1882 ; total amount and value of m:tput, to date, are as
'Follows :

¥ear TR Yalne Year - | 1'ons | Yalin
| L R e 49 LA 1 e S e T I | 28048
T i 2 s PITY R T 2,950 I
orH e R WO ol S | S Y TR L i 1 1] 3500
| T I, T e LT ] R TR i L1 1) S e 1,343 17.0LT
- T N e A ol 10 L S T R e F e p ki 18870
R e S Lty ) i1 T | 2 e R RN RSN 4. 120 1707
L e SIS i) i P el FH45 5,0
o e L TSkt L 1] 15840 £0,8E0
RS 3 o LA 12400 | B0
R it ALy M T A L | a0 [ mE9
| SR L S e B s BLA0L | 1375
QBN T e e L e g D | asme | 1s04m
4 D S B | | Y || A L L e U L 40,300 E17,R0
R R TR Sl 4 :'!.-5?_‘3 L R T ey Gk e | LG200
I T & TROS | 419 . Ay - P
e T R R T e ; AL
LT e N R R B000 lli,l:ﬂ]ﬂ: e o L B e —m——————
B eseny e et 11 N (™ T T

hnpmal details concesled under "Unapporiiooed,’

LIMESTONE,

Bitfiography : State Mineralosisl Beporta IV, XIT-XV {ine.},
EVII-X1X (ine). DBaolleting 38, 91, Oregon Agr. College,
Hxtension Balletin 305,

Tondustrial® limestone waz produced in nine counties doring 12285, Lo

Ehe amonnt of 143266 lons, valoed af $345.464, beine an inoresss
(Bolh in guactity and value over the 1922 goiput of 24382 tons, worth

£280 141,

The amonnt here given does pol inelude the limestone nsed in the
wanulaeture of sement nor for macsadam and conercte, nor of lime
for huilding purposes; but acconnts for that niilized as a smelter and
fonndry ﬂp:-t Fnr slass and sugar making, and ather special shemieal

T A Original-fram
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and manufacturing procesgez, Tt also includes that utilized for fer-
tilizers (agricultural ‘lime’), ‘roofing gravel,” pant filler, whiting for
paint, putty, kalsomine, terrazeo, paving dust, conerete filer, ehicken
arit, earbon dioxide gas, ‘paving compound,” and facing dwst for
conerete pipe.  Thal indiested in the table below az coming from
Santa (Mlara County and 8 part of that from Log Aneeles i caleareons
marl sold for agricultnral porposes. (4 the total product m 1923
approximately 23,000 tons valued at $101,000 was nsed for agrienltnral
PILEFpHOEES,
Thstribution of the 1923 output was as Tollows:

County Toma | Walwe
e R 5T [ e e - e Mo 2 Hh.274 | §181.557
T R BT S T e e P o, ol COE T Pk BT Y e SR 2717 1 8,779
Ban Fernapding - __ h.5hB SEZ04
Harole Clacn AP T T 45,578
St e e 6, T5L 14,842
L p P TrG Ty oy |- e S oy WP S ¥ d.120 TR
Talard . oo ee- LT ety Ll S Lh.GON B
Conira Cosls, Toern, Shastat D s B S H E R P o, 5,791 15,44
FhAN 454
Teataka__ Lo ilics b e e T v 143,266 —_—

"emiblned fo ponoeal ootpat oof nosiogple apecntor bnoeach,

Limestane Production of E:.|if|:|rr1i=, h_'r Years.

The following tabalation gives the amonnts and valoe of “indoegtrial’
limestome produced in Calilornis by years since 1894 when compilation
of such records was begun by the State Mining Buarean. Theso fon-
naged consiat principally of Timestong ntilized for Hux, class god gogar
maldnge, a.,grilmlmrﬂ ehemical, and other gpecial industrial purposes,
That utilized in coment. mannfacture i= not 1nclud¢d

1
Woaar Tans Wil | Toar 1 ris YValun
Ay Lo o L I 156,430 BIETH A T s v e s he b fRd FEL B350, 208
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LITHIA.
Rifdvogrraphy : Btate Mineralomat Reports TI TV, XTIV, Halletims
a8, 67, 01,

Lithia miea, lepidolite {o silicate of lithinm ot al.) utiliged in the
manulfacture of artificial mineral watoer, fireworks, glass, ete, has beem
mined in Ban Diego Connty singe 1899, exeept between 1505 and 14915,
Bome amblygonite, a lithinom phuaph‘:m:- has also heen oliained from
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BTATISETICS OF ANNTIAL FPRODTIETION, a9

Pi}l‘.kﬂtk ﬂﬂﬂ:lﬁiﬂt!_':wl_j with the gem tourmalines. The lepidolite marketed
in 1922 was whilized in glas manufactore. There was none shipped
in 1923,

Lathis mica total production in the state haz heen as follows:

| ¥alug Tear | Toms | alus

Tear Tong |
eI o] oo |ltee o L | | sioes
10K e 440 TLANE: || 38 o s e 230 B30
B T two| weolwms i 4111 Them
N S T e 20 14400
T —— 0| g | W48 15050
1 ! W R TR AET . Lep 1 1
e R | e i ot | lees| st
T f | St maisrens o MOT0 I SEETS
e 9l '

Totnle ..o ELI16 | B40L457

‘Apnnul detalls enoeealed wnder “Unonportlioned.”

MG A,

Bibliography : State Mineralogist Tleporis 1L, 1V, Bulleting 38, 67,
81, T, 8, Geol. Burv,, DBull, T40; Min, Res. of 1. 5 Eng &
Min, Joar.-FPress, Vol 115, pp. 55-60, Jan. 13, 1823,

No eommereial production of mica hag recenlly been reported in
California. Production in previous years hag been as follows:

Tour ! Topa Wxlon
i B e AR L T R R L S i D B (™ 00
R Y T R R e L O I e e TR 50 1,0K)
T e e . A 2 A O i e R A J0 | 0,700

Classification and Usee,

Practically all marketable mica is of the museovite or phlogopite
warieties. There are three main commercial elagses: Shest mica, inclnd-
ing punch; eplittings, and serap. Hheet mica iz used chisfly for
electrical purposes and for olazing: splittings arc made into built-up
mica ; serap is grouwd to a pewder,  Miea Lo be classified as sheet must
yield a rectangle of at least 14 x 2 in, must split evenly and frecly,
‘be free from cracks, rulings, or plications, and reasonably free Trom
Cinelusions of foreign matter, thongh staing of a noncondueting charaster
‘are permissible for somee uses. Ability to withstand heat and high
‘electrical resistance have led Lo oa wide application of zheet miea in
;'the eleetrical industries. The electrical uses of ‘shect mica ereatly
‘exceed all others in quintity and valoe of the material™ used.

Az g heal-resisting transparent medinm, sheet miva hag varions nses,
Tt i widely employed for stove windows, though this use has declined
‘to a considerable extent. A hard and rigid mica that is nearly clear
l'.‘i'gl best suited for stove fronts. High-grade stove mica commands a
i:'illghﬂr price than electrical miea, becaose for the most part larger
sigeg are demanded. Miea is alse used in furnace and balke-oven sight-
holes, heat sercens, lamp chimneys, canopies and shades, partienlarly

gas g_l-‘i_lr_lﬂ&f, and also for military lanterns and in lantern slides,
igitized by .

Original from
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1ts ability to withstand shoeks and strains, eombined with 1ts trans-
parency, has Ted to wide use m motor goggles, ﬂpf&:;lm‘ll:'a diver s
helmets, smoke helmets, compass eards, gage Fronts, and in windews
smhject to ghock, ss in the conning towers of warships.  Ono ascound
ol its heat-resisting qualities, groand mies is wsed in radroad ear axle
i k‘mgﬁ, in pipe and bmlur pOvEringes, I hrc-pm::uF pamt,-,_, and in
ritbber tives. Groand miea is used a8 4 component in roofing, a: a
filler in rubher and other produocts, in calico priolioe, and sz a ldre
powder., 11 is nscd alse in tinsel decorations, and as*Banta Uleas snow”
for Christmas tree wnl window decorations, It 2 used as a lubreant
for womlen bearings, aad mixed with oil for metal bearings,

MINERAL PAINT.

Ribliography : State Mineralogist Reports XIT-XIX {ine.), Bulle-
fins 8, 91,

Mineral paint materials were produced in Californis in 1923 from
a total of live properties in the following three ciminted: Nevada,
Stanwlaus, and Ventura, The total smeanted to 1049 toms at #LLTTS,
heing & decrease rom the 1620 tong aod 313,297 of 1922, The material
ghipped from Nevals Oounty is hematite; from Stanislags, yellow
oehre: and that from Ventura, red oclive.

Mineral Paint Production of Califernia, by Years.

The firat recorded production of mineral paint materials in the stale
waz I the vear 1330, The oucpnd, showing annual amoant and valae,
gincee that time, i8 given herewith ;
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2 | < i e S Ee e 2 ik Bl Tl e o 16 =T
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5 e L e i - B35 HoBRB | TR e il 4, b
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N e e, e G20 R | B A e Va8 4735
1 R e R L - L | B e 1,72 IV
e e A S T el bR el E et TR HATT
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MIMERAL WATER.

Riblingrophy = Stale Mineralogizt Reports VI, XTI-XVIIT {ine.),
. 8 . 5, Water Supply Paper 338. Min. Bes. 1914, 11186,
‘Mineral Springs and Heslth Reserls of Californis,” by Dr,
Winzlow Anderzon, 189, 1T, 5. Dept. of Agr, Buar. of Chem,,
Bullatin 91,

A widespresd produetion of mineral water iz shown annually m
Californin.  Thege leures refer bo mineral water actually bottled for
sale, or for local consumption.  Water From somn of the springs having
a special mediinal value hrings a price many tones hirhor than {he

average shown, while in some cases the water 8 psed marely lor drink-
ing purposes and sells for a nominal fignre, Tealth and pleasura
resnrla are located ot many ol the springs.  The waters of gome of the
hot springs are pol suilable for drinking, hat arve very eficaeious Lor
hathing,

From a therapeutic standpoint, Calilorniz = particalacly rich i
mineral springs, The counterparts of many of the world-Tamed spas
of Europe and the eostern Uniled States can be found here.  Radio-
activily has boon noted in at least two loealities in Californin: At The
Geysers in Sonoma Connty, and Areowhead TTot Springs in S3an Ber-
narding Connty. It doubtless exists at others, hint the Stale Mining
Bureau has not a5 yet had funds available to conduct the necessary
mvestigations along this line

Commereial production of mineral waler in Californda for 1523
amonnted to a total of HART2T6 eallons valued al $616,919, being an
inerease both in quantity and valoe over the 1923 hgures which were
4276346 eallons and $450,424. These are alsa the highest figures
recorded for any vear in the history of the state’s induasztry. The
1928 ontput was distriboted by counties, as follows:

Mineral Water Productlon, by Countles, 18923
Connty I Fudlone | Talus
1y o T T R T L TR DR 1500 21300
(Palaverad ¥y ielal oy ey [ TP S Wl S 1.h2d il
F.akis P e e S e e e e BT A 44,748
Loe  Aapeles R bl " g 40 55T 24, TET
F e e et o Pty DL e S e Do L, S T L i e L Gt IR BE.TET
I A i Ly i R e LSO 1 0 S = e oM ] e R SLERN .27y
By N R e e it g L LR B R e e RUTUS T
Banby  Durlfrm o coomae o2 1,20 L I
o] T ey Wl e S Ty O oy £ o 1) I S £ e Py el S ) 200, LED & 043
HOTNTIS o o e et ST R anEil T.100n

Cantea. Cngta, Humbolds, Marin,  Monterey, &nn
Beanitg, Jaa DBerpacding, Boor o Eavis  Obdisp, - :
L R B T T e e e e LA72,00T 158475
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102 MINERAL INIMISTRT OF CALTFORNIA,

The production above tabulated was in part bottled with artificial
enrbonalion, in part natural and a large parf was used in the prepara-
tion of soft drinks with flavors,

Althongh some of the operators complain that peohibition has all
bt killed off the mineral waler business, the reports of actual produe-
tion of mineral water bottled and sold indieste an eneouraging growth
and a material inerepse annoally both in total gquantity and. value.

Mingral Water Production of Eaiifnrn?:r |:|}-' Years.,

Mineral water waz bottled lor gale, at the Napa Boda Springs, Napa
Clounty, as early as 1860, and af other gpriones in Californis, notahly
The Geysers, Sonoma County, also al early dates; bot there are no
fignres avalluble earlier than the year 1887, Amounmtz and valnes,
annually, ginee that wear are shown herendith
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0 BT g gorags | andang g oo | 2EG0702 SO T4
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e | somss | namal [l | ouzgearl  g877me
I | et | B N oaTERlT | 41310
e IR 1420000 MAET[wmT LMD | B0
I R T T (BT LERTH | a7hes
1 T e T 456,115 2ER.B0T (MY | _alema—Zoin A 0117
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PHOSPHATES.

Riblicgraphy : Bulletins 67, 91,

No sommereial production of phosphates has been recorded from
Oalifornia, though occasional pockels of the Tithium  phosphate,
amblygomite, Li (ALF) PO, have been found associated with the gem
tonrmaline depositd in San Diego Connty.  Sueh produstion hag been
olassified under lithin

PUMICE and YWOLCANIC ASH.

Bibliegraphy : State Mineralogist Heports X1T, X1V, XV, XVII,
RVITI. Bulletin 38 (Hee *Tufa').

The production of pomice and voleanie ash for the year 10233
amounted to 2938 tons valued at $16,30% and came Prom l:lt'npcrtipﬂ
in Tmperial, Inyo, and Kern eounties. This is an increass both in
tonnage amd value over the 1922 ghipments. The material from
Tmperial County is of the vesieular, hloek variety and was seld for
abrasive purposes and for conerete ageregate: that from Inyo and
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BTATISTICS OF ANNIUTAL FRODUCTION, 103
Kern is the voleanie ash, or taff variety, and was employed in making
soap and eleandger compoands:

Commereial production of pumiee in California was first reported to
the State Mining Burean in 1%, then not again until 1912, ginee which
voar thers has been a small annural output, as indieated by the follow-

ing table:

Year Toa= Valos ! Teur Tons Tolue

1 S ARG 50 T A e 0T S T
A R S T R ] 2,114 4,05
T T e CHERR I SR B T R e BT 43,857
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PYRITES.

Biblipgraphy : Report. XVIIT, Bulleting 38, 91. Min & Hei

FPress, Vol. 114, pp. 823, 540.

A total pesduetion of 145004 ghort fons of pyrites, valoed at
$300,308, was reported shipped in California during 1923, from prop-
arties operated in Alamedas, Mariposa, and SBhasta connties.  This wis a
shight desrease in hoth 1.L'I].1]1F1""£' and valun Prom the figures of 151,331
tons and $570.425 in 1922, The malerial wag rnu:-g’rJ} nsed 1 the
manufacture of sulphorio acid, but a portion was utilized direetly in
the preparation of agrienltues]l fertilizer and insesticide, The sul-
phurie acid made s mamly used in the mannfaeture of cxplosivis
aml of fertilizers,

This does not inclade the large quaniides of pyrite, chaleopyrite and
other sulphides which are olherwige Lreated Por their valuable metal
eontents,  Some sulphurie acid i8 annually made as a by-product in
the eourse of roasting certain tonnages of Mother Lode anrilersus
eoncentrates while under treatment for their precions-metal values,

Pyrites Production in California, by Yaars.

The total recordel pyrites produetion in California {o date is as
follows -

Valoe
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104 MINLREAL INDUETEY OF CALIFOKNIA,

SHALE OIL.

Rebliograpky « State Mineralogist Report XTX, T 8. Geol, Burv,,
Bulleting 322, 729, 17, 8, Bur. of Mines, Bull 210, Eng & Min.
Jour.-Press, Yol. 118, No. 8, pp. 200283, Ang 25, 1924,

(¥l shale iz defined by Gavin' as Tollows:

Sl gliale Is & campact nmivated yoack of aedimenciry avdgin, ricliing aver B2 nare
cant of weh end’ contoiofipg q.lr.%ﬂll.ll. matizr lhal #ields oil when diEliled, Bual ol
npprardably when extrmacwed wich che ardicsacy golvenle for peloolsewo,

- L] [] L] L] | ] [

S #hsler contaln s abhslones, aor sobscinoes, asaally elassed e o pyco-Tbtamen,
that by destroctive deslillation or prrolyvaiz, l:r'jF]lJE aile pomewlat slmilar o pelrolewn.
'I';!.-I":F-.": Aubstiineos e Biean ceroned keropen’ from Cwo Sreek cwords meaning: prodoeasr
af wnx,”

The Heottish oil shales are also linown as ‘torbanite,’

The so-ealled “oil shales' of Californmia do not for the most part
conform to the ahove definition, ns the oreater part of the oil olilained
from them ocenmds as such amdl can he extracted by suilable solvents.
The most exlbousive deposits in this State are part of the Monterey
formation of Terfiary age, and physieally and shemieally are different
from the oil ghales of Seotland amd from other oill shales in the United
Htates. The mineral matter of Lhis shale is diatomaecons: tho boeds
that Field oil cconr in maszive Pormation; amd when freshly broken
smell strongly of pelrolenm.  Most meologists eonsider the Monterey
ghalea to have been Lhe origin of the oil in-some of the il fields of
California,

Althoneh the extraction of shale oil hag been a mattor of commercial
practice gn a eonsilerable seale for wany years in Seotland, France,
anid Aunsiralie, it hag not attaimed any great eommerenl importanse
a8 vet in the United Stutes, Technieal koowledgs of the . subjest,
however, 18 noressing.  With the gradual depletion of the under
ground reserves of Hounid oil, it is merely a matter of time until the
development of the oil shales of the United States will e an economic
nesesaity, The recoverr of by-product smmoninm sgulphate is an
important fealure o the proves,

Two plants on o more or less experintental seals have besn in opera-
lion in California the past three or fonr vears, with commersial produoe.
lion beginning i small way in 1922, The produet, in part, has been
sold Tor ulilizstion as a flotaiion oil in wetallorgical worlk, and part
has Besn consimed ss fusl ut the planls.  Both planls report oalpual
for 1928, the amount and value baing concealed umder the ' unappor-
brcmiad ™ item,

BILICA (Sand and Quartz).

Eihliography: State Mineral Teports;, IX, XTIV, X¥, XV¥VIT,
XVITI. Bulletins 38, 67, 91.

We combine these materials hoeange of the overlapping roles of vein
gquart: which I3 minad For uge in glass making amd gz an abrasive, and
that of silics saedd which, although mainly atilized in glass manu-

TiRavin, ML, Oil shals, an historlcal, techaical, and econemic studyr: T 5 o of
Minre, Huall, 210, o 206, 1834,
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facturs, also sorves as an abrasive, Toth variefies are also utilized to
gomua extent in flre-brick manufacture,

A portion of the tonnage of vein quartz m California in 1916 and
187 was smployed in the preparation of ferro-silicon by the electric
furnace, At present, some is utilized as a lonndrey fhax, and for stecl-
casting moulds. A portiun of the silica sold {both sand and quartz)
ig alzo nsed in glazes for poreelain, pottery and tile, and in the hody
of the ware to diminish shrinkage; and some of the sund for the
preparation of sedinm silicate (*water glass™y, Manunfacturers of paint
de linely ground silice, which lforms as mueh as one-third of the total
pigment in some painds.  Foe certain purposcs linely pround eryastalline
material 18 superior in paints to other materials becase of e angn-
larity of the grains, which makes them adhere more firmly to the articls
painted and alter wear afford a good surface lor repasinling, The
game angularity malkes artificially comminated erystalline quartz supe-
rior to natural samd Tor use in wood fillers. It 18 also preferable for
soaps and polishing powders,

We do not inelude ander this hesding such forms of silica as:
gaartzite, sandstone, flnt, tmpoli, distomaceoss esrth, nor the gem
forms of “roclk erestal,” amethyet, and opal, Each of these has various
indusirial s, which ave treated under their own desienations,

The production of silica o Calilornia in 1928 amounted to 7,964
toms valued at $30420, Feom eleven properties in five counties, dis-
tribnted az follows:

Ciminls Tarid Talus
- - L e e et s a1 Ll Rk rl-!l.ll-i-l'l
LR s LA R o e e e e e R T e T Z. a0l A, D00
Lo Ampreles, Manterey. Son DEema® oo e I00R I, &0

AT e e - el s 5 T, b4 FED 4N

"lombined ta oconcegl oudpot of o gingle aoperaior in each,

(M tho above total, 610 tong was of sand, and 7354 tons of vein
and boulider quartz.  For making ths higher grades of glass, most of
the sumd 38 imported from Delgium, Thers are varvions deposits of
quartx 1 Calilormig which conld be ntilized for glass making, but to
date theyv have not heen go nsed owing to the eost of grinding and the
diffienlty of proventing confamination by iron whiles grinding.

Silica sangd has heen prodoeed in the following eonntics of the slaic .
Alameda, Amador, Kl Dorado, Liog Augelea, Monlerey, Oeange, Placer,
Riverside, RBan Diego, San Jodgquin, and Tulare. The chiel producing
eonters have heen Amador, Montersy, and Los Angeles coanties, The
indnsiry is of limited importanee, so far, becanse of the faet that mueh
if the availuble material is not of a grade which will produce first-class
golorless wlusg; for snch, il must be cssentially iron-free. Even &
fraclional per cent of iron imparts & green color fo the olass.

Belginom sand is also displacing local material in the manulacioee of
sondinm silicate {“water glass’), causing the closing down of operations
in January of last yvear of the sand plant of the Philadelphia Quartz
Company in Amador County.
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106 MTNERATL IMDUSTRY OF CALIFORMIA.

Total Silica Production of California.

Total siliea production in California sinee the ineeption of the
industry, in 1899, is shown helow, being mainly sand -
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SILLIMANITE and ANDALUSITE.

Bibliogrophy : State Mineralogizt Report XX, Bulletins 67, 01,
Thang 'z Mineralowy,

Sillimanite and andalnzite sre both aluminum silieates {ALSIO.,
haring the same |1r;mpfls.it.iﬂu arl formula, bat with slightly ditfferant
physieal characteristics.  Thongh both crpstallize in the orthorhombicz

Whita Mountnins, Mono Couanty, Coltornin, showlng locatlon of andslueile mine
of Thimibdon Poveeladn Company, at alevatlon of Z0,000 feal above  ses-
leenl,  Phoks by courtesy of J. A, Jaffery,

svstem, their ervstal habitz are different: Andalusite being wsually in |
eoaTse prismatic forms, the prisms nearly square in shape; also peeurs
masgive, imperfectly colummar, and sometimes radiated and granular,
Sillimanite commonly occnrs in long, slender crvetals, not distinetly |
terminated ; prismatic faces steiated and roumded; often in close
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parallel groups, passing into fibrous and columnar massive forms,
sometimes radiating. Colors are similar. Tlardness, andalusite 7.5,
sillimanite 67, Andalugite is slightly lighter in specific gravity.

A masgive deposit of andalusite, found in Dry Creek Canyon in the
White Mountsing of the Inye Bange, in Mono County, is heing mined

Andslusite mine of Chumpdon Porcelain Compony, in White
Mountalns, Mono Counly, Californbn. Phote by oonrbasy
off 1. A Jeffery

by the Champion Poreslain Company of Detroit, Michigan. The
material is shipped Hast and niilized in the mannfacturs of poreelain
| for auntomebile spark plugs, and For other high-lension electrie insu-
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Lators. The funetion and behavior of andalusite are described by Park!
in a resent paper, to which the reader is referved Lor details,  This iz
apparcoily the only deposil of either andalusite o sillimanite thos far
fonnd in the Uniled States at least in sufficient quantity to be of com-
mereial consequence.  Uommersiagl shipmentz Degan n 1922, but as
thers is only the one operator, the annual tonnages and values are
comcealed under the ‘unapportioned® item,

Cyvanite 15 alse an aluminum zilicate (ALSIL ), of the same chemical
eompozition as andalusite and sillimanite, bul erystallizing in the
trielinie systenn  Ohecurs usoslly in long-liladed erystalz, rarvely termi-
mated: hardmess 5-7.250; gravity 3.0-3.687 (being heavier than {he
olher twe) ; eolor, blue, A depusit of cyanite, apparently In quantity,
has Tesn located in Tmperial County, near Ooilby, Tk us vel oo ship
ments made exeept for experimeninl purposes.  Lf its physical and
chemical behavior prove fo he similar to andalusite, it too will have
eommereial potsibilitios.

SOAFPSTOME and TALC,

Bililingraphy : State Minsralogist Teporety XT1, XTIV, XV, XVIIL
XVIIT, Balletins 38, 67, 91, U, 5. Bar, of Mincs, Bulletin 213,
Rep. of Investigations, Scrinl No. 2253, May, 1921,

The total satput of tale and seapstone in Calilornia in 1923 amountad
to 17,450 tong valued at #252 661, compared with 13375 tons valued at
$197.186 in 1922, More than two-thieds of the p'md.uﬂt was high-
grade tale from Inyo and San Bernardine eonntiss, which material
wag utilized mainly in toilel powders, painf, papee, and robler manu-
facture, and in part in magnesile Nooring and stuees, The fsoapstone’
erades were wded mainly Tor roofing and as & Gller in roofing paper,
and part alse in magnesite pament,

The inerease in production 1o 1922-1923 was due, n part Lo improve-
muent in the esstern demand for California tele on aceount of s high
quality, in part to a 10% reduclion in Ieeight mles i July, 1022, and
in part to the inereascs in bt duties placed on foreign importations
of tale by the Tariff Ast of 1922 which beoame effective in Scptermber.
It is reported that California tale iz steadily replacing imported tale
in the toilet trade on the basis of quality. The lareest production of
tale in L United States comes Mroen Vormont and New York, and of
massive soapstono frow Vieginin

Compesitien and Yarieties.

Tale 18 & hydrous magoesinm silieate with the ehemical formula
H,J'-:Tﬁg"'-I'l’},,”i Tt is also ealled soapstone, and steatite. The ferm
“tale” properly meludes all forms of the pure minersl, whereus ‘steatite’
denotes particnlarly the massive, compact variely, and ‘soapstone’ the
tmpure, massive forme gontaining us low se G0 of tale, When pure,
tale 15 goft, having a hardness of 1, bt impurities inerease the hardness
up to 3 or 4. The eolor varies from pmre white and silvery while

Peck, A, B, Nota onoandalugits fremo Califorodo., oonew ose ond some thermal

praperties | Cal. Blate Mine Bur, Mining tn Oal, halng AbeH clapier, 1584, of Blale
Mipsralogist Hepeort 30X, ppo 1841654, Alss: American eralagiel, Juns 1824,
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| through gray, green, apple green, to dark green, also yellow, brown, and
‘reddish when impure. Tt 18 commonly emmpaet or massive, or in
*fine granular aggregates, and often in Folinted plates or 1 fibrons
agoregates.

| Uses.

Although the uses of tale and soapstone are many and varied, some
Lol thém are not in general well known nor fally developed; and
ulthomgh few of their uses can justly be considered essential in the
sense Lhat no sabstitutes can be used, there are seversl which are of
wrenl importanes.  The widest use of fale is in the powdered Form,
P and the value depends upon color (whitenesss), aniformity, lineness of
P grain, freedom from grit, 'slip,” and sometimes freedom from lime.
‘The white varieties, free from grit and iron, low in lime, ground to
SM-mesh and finer, are largely used as a filler for paper, ruobler and
paint, and the very highest grade a3 toilel powder,  {Fround tale 15 alan
“_Im:-!d m lh"l‘!v‘."litlg anid eoaling cloth, in making soap, rope, twine, pipe-
Peovering compounds, heavy lubricants, and polishes. Ground tale and
pogpstone are used for foundry facings, cither alone or mixed with
P graphite: and a soarser grade is used in the manolacstore of ssphali-
| eoated roofing felts and papers, both as a liller and as a surfacing.
| i:"'rfussi‘i'{!_. close-grained lale, free Prom iron and grit, is eut into bhlanks
il baked, forming the material used for gas tips and cleetrical insula-
tion, eommercially known as ‘lava.” Tts hardness, its resistance fo heat,
avics aml alkalies, and itz sreat dielecirie sirengih make it very usefnl
for Eét'l!’[ﬂ{'. insulation, and oo satisfactory substitule for it has heen
found.
Massive varietics of tale, pyrophyllite, and high grades of soapstone
Care eal inlo slate pencils, and steel-workers® eravons. ‘French chalk'
or “tailor's chalk’ is a goft, massive tale. 1o China, Japan, and India
Cmassive tale (gteatite) iz carved into grolesqne images and olther forms,
“and 15 often sold as’ imitation jade. Soapstone is usually eut into slabs
‘ol 1 to 2 inches in thickness and sold as griddles, footwarmers, and
firelesa-cooler stones, or fabricaled into laondry sinks and tubs, labora-
torv-table tops. hoods, lanks, amd sinks, electric switchboards, and for
other uses in which the properties of resistance to beat, acids, and alka-
!Tleﬂ, and electricity are essential,
¢ A detailed deseription of the elassification and uses of tale and soap-
| stome was given in the statistical report for 1923 (Bulletin 43) issued
;‘_hjr the State Mining Burean, eopies of which arc still available for
distribution,

:

* Foreign importations of high-erade white tale suitable for the mann-
Mactare of teilet powder have eome mainly From Canada, Ttaly and
France. Forvirn producers have the benefit of cheap labor, and a
ow tarill import doty.  To addition to these disadvantages, California
Jperators have to contend with tramscontinental freight rates o the
I._!_!;Ii-?h‘-l‘rl manufacturing eenters. In 1923, importations totaled 19,400
| tons valued st $409,600.

Amports.
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Galifornian Production;, 1923,

California’s prodoetion of {ale and soapstone in 1923 was distributad
bv eountics as Follows:

oanty Tons Talue
L I R e e s T e S il &7 215,785
1 T S T R B ST S et L ffr SR Y S o D S e 541 ik UTH
B P T S ! Tacal 125,216
amador, Bolte, Laog Angelag® - —— fos L h40 8,740
Wibichiz o T e R s S SR 17,448 £263, 861

*Combined to conceal nntpat of g alngle. aperetor In each,

Tale Production of Eal.ifumia, |:|_'|-' Years. ;i

Production hag been intermitlent in the state sinee 1803, ag shown in
the following table:

Yeor Ting ! Talis Tuenr | N E TVl

T e 400 | ETIE0Y 108 oo 3 a3 L)
N e e o ) e S e Zarze i o 7260
T R R 15 T L P e L sl comntiln Spny 2
o A S T P, e i 1T e R i 7,860
T AR B e AR AR |V TR AR AT B150
£ R el Sl e W T e nn] L — 1] B F o B e [ s | 1.MHn 4,500
R e L L B T R e S e LG 14,750
T R L S MR TR RN BT T e T 1,708 .81
0L s e e 10 R T | RN T 5987 43,270
PR o T e b 14 S MR R e T 11,764 FE.584
BEE s e am e e BT84 1i66M
L R e F R R i) g el N0 R 1,327 9h.a80
RN o et e S e Bl 81 R ey e R E e el B 7a 130,008
R e B ey 19878 - IN7.184
LT | o el ot e D e 1 e A s 17456 266
T R e LA 1 45 '

Tobtls .| BBIZS | §1351,30

STRONTIUM,

Bibliogroaphy - Bulleting 67, 891, T, 8, 4. 8., Bull, 540; 660-T,

There hag leen no produaction of strontium minerals in Caliloenis
ainge 1918, though in that year both celestite (Sr20,), and the ear-
bonate, strontianite {SrC0O,) were shippad. The fiest recorded com-
mercial output of strontium minerals in California was in 1916, The
occurrence of the earbonate is particularly interesting and valnable, as
it appears Lo be the first considerable deposit of eommercial importance
8o far opened up in the United States, Shipments reported as averag-
mg 807 30y have leen made. The deposit is asoeiated with deposits
of barite, near Barstow, San Bernarding Connty.  The earbonate hasg
alsn been found in masgive form near Shoshone, Inyo Coundy,  In addi-
tiom to Imperial County, celestite iz found near Calico and Ludlow,
and in the Avowatz Mountaing in Ban Bernardine County, but as yet
nndeveloped.
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| Prodnetion of strontinm minerals in California, by years, hag been as
| follows :

Tear Tons | Yalon
N e N 0, o 1 RN = 57 | £21,850
R R R R e 4] B0 87,000
N A N S i B RS T i i I 2900 (KM}
R R R R R R I_.,_____ b e S
o T LA Lo | 8007 $72,550

The principal use for sirontinm in the United States is in the form
L of the nitrate in the manofacture of red flares, or Costen and Bengal
| lights and fireworks, Previous to 1914, the nitente was imported from
Adermany, England, snd Sicily.  In Germany and Bussia, strontiaom in
the form of the hydroxide is naed in the manulacture of heet sugar. It
iz stated that strontis is more efficient and satisfaetory in that process
| than lime, as it gives an additional recovery of 6% to 350, i
(f the two minerals, strontiamite (carbonate) and oelestite (sul-
phate), the carbonate is the more desirable as it is easier to convert to
Cother salts: but it is searcer. Celestite i8 found with - limestone and
| sandstone and s sometimes sssoviated with gypsum.  Strontianitc is
Calso found with limestone, but assoriated with barite and ealeite,

SULPHUR.

Billiography : Btate Mineralogist Reports TV, XTIT, XTV, Bulle-
ting 38, 67, 91.

In 1923 (here was a small production of sulphore, from s single’
cproporty In Kern County, This s the first commercial ootput of
native sulphar in California for many years although this mineral
has been found to some extent in Colaza, Imperial, Inyo, Kern, Lake,
Mariposa, San Bermardine, Shasta, Sonoma, Tchama, and Ventura
oonmntics,
Sulphur was produced at tbhe famous Boalpbur Baok mine in Take
Connty, during the vears 186561863 (inc.), totaling 941 tons, valuad at
&0, 500 Tollowing which the property became more valuable for its
IS quicksilver. The Elgin qnicksilver mine, near Wilbur Springs, Colusa
Lounty 18 a similar ocenrrence,
- The principal sourecs in the United States are the stratified deposits
in Lonisiana and Texas, extraction being accomplished by o unigue
syatem of wells with sleam pipes. It iz stated that the three large
""_ﬂgu_]ILparli[_-!H opurating there dre capable of producsing more than 1,000,000
Etﬂﬂ.ﬁ annually in ex¢ess of our normal consumption in the United States,
which averages about 600000 tons, The mines at Freeport, Texas, are
Cine s peenliarly favorable loestion in that they are practieally at tide-
Water.
- Formerly congiderable sulphur was imported from Ttaly and from
“dapan; but the situation iz now roversed, so that in 1923 & total of
f‘;ﬁ?ﬂ,ﬁﬂﬁ long tons valued at $7.105.260 wus exported from the United
| Btates, principally lo Europe and Canads,

|
i

i Digitized by Original from: =

| & INTERNET ARCHIVE UNIVERSITY OF CALIFORNIA



112 MINERAL INDUSTEY OF OALIPURNIA.

CHAPTER SIX.

SALINES.

Bibliography : State Mineralogist Heports [1E, X1V, XV, XVII-
XX (ine), DBulletin 24

[Mnder this heading are meluded borsax, eommon salt, soda, potash,
and other alkaline salts, The first two have been produced in a namber
nf localities in Califormia, more or less regularly sinee the carly sixties
Exeept for a single Fear's absenee, swis has had o conlinnous prodoe-
tiom sinee 1884, Potash, mecrnesinm chloride and sulphate, and ealeinm
ehloride have only res E'rlﬂ} bean swdded to the commereial Tigt, while the
nitrates are still prw:u:-zpeutne

Char main regonrees of salines are the lake beds of the desert rogions
of Imperial, Invo, Kern, Lios Aneeles, San Bernardion, aod San Tuis
Obigpo connties, ol 'rhi-' walers of Lhe Pacilie Ocean,

The 1otal ulllu-l Tor thiz geoup shows an inersase to 346146109 in
1123 from the 1922 figure of $3.035,040, as detailed in the fﬂ]]ﬂ?rmg
tabmlations:

|
1%2E 19 : [ incrasid
Huleban | Duanaass—
Tomns rann Teqna ralun | Veto:
|1 T e S S S S N [ S spaisy | gE0EAen siEiiEeT | OFLERL IS | EROETRI4-
Coleium eloride . , ¥ b ’ | L4 ’ L
Mg galia ey i e 058 Al Ay 4,00 LRI 253
Y = T e A e 17,774 i AR e aET T ES G 125 444
et N D LS e SR R QOE 0 EL 18V 2P0 L1l B s AR
Arda . 0 7, B AHLE T, =1 b TTEEE
DR e e L s e el B BSMe L | BB I!-IEI |
i e P N S |, LR P TR el R L IJ. AT0ATIH-

*Covewled upcher "Urapporbiopa,
aRsadoninted o 409 ‘onhydrooe borio poid” aquiveient

BORATES.
Bibliography . State Minerulogist Reporla 111 X, XXV {ine.),
X¥VIT-XX (ine.}). Bulletina 24, 67, 01.

Diring 1923 there was produced in California, a total of 115,601
tons ol borate materials, compared with & total of T48995 tons for the
vear 1922, The material shipped in 1923 ineloded crode and selected
eolemunite ore from lrnn Taos Angeles, and Bap Bernarding eounties,
varying from 18,299 to 282445 anhydrous boric acid (A B:ATY),
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I also r'rvqtﬁllwc d boeax recovered Prom ovaporation of brimes at Hearles
Liake in Bun Berpmarding Cognty,

As the crnde ore i not sold, as siuch, and i almost enlively caleingd
hefore shipping to the refinery for conversion iote ths borax of
commeree, it 18 diffiendt to areive at 8 valuation of the erode ors mined.
For this reason and the fact that the material varied widely in borie

| acid eontent, we have re-caloulated the tonmage to & basis of 405 AL B.
A, This is approximately LJ:w average A. B.A. content of t.hv onle-
¢ manite material after caleining, in which eondition it is shipped Lo the
refinery, A valuatiom of 508 e unit of ‘anhydreous horie aeid” was
I reported for the caléined material.  Recaleulated as above, the 1023
| production totals 62,667 tons valued at $1.5%1.798, an ineraase over the
I gimilar figures for 1922 which were 39,087 tong and F1,068 (825,
{  Colemanite is a caleinm borate, and the material mined iz mostly
 ghipped to casterm chomienl plants for refinine. Befined #borax’
i {sodiam tetrahoratn’ iz nsed in making the emameled eonting for cnst-
iron and steel-ware oploved in plumbing fixtures, chemieal eguipment,
and kitehen otensils. Tt oiz aldo a0 oonstituent of boreosilicate glazses
" which are utilized in making lamp chimneys, baking dizhes, and
Inhoratory glassware,  Other important uses of borax are in the mannu-
facture of laundry and kitchen soaps, in stareh, paper sizing, lanning,
{ welding, and in the preparation of borie ackd, which 49 smployed as an
antizeptic and in preserving meats.

S

" Pl

; Toetal Production of Borate Materialz !r1 Californig.

- Borax was firgt diseoversd 0 Califorma in the waters of Tusean
" Bpringz in Tehama County, Janugry 8 1856, Torax Take, in Lake
- County, was diseovered in September of the same year by Dr. John A
* Veach, This deposil was worked in 1864-1568, inclusive, and during
that time prodeced 1LIR1365 pounds of rvefined borax. The hulk of
i) wag exported by sea, to New York, This wag the first commercial
output of this sult in the TTnited Bintes, anul California s still today
i the Teading American produecer of borax. having heen for many veats
the zole produser.
Production from the dry lake ‘playa’ deposits of Invo and San
" Bernarding eounties hegan in 1878 but il was ool until 1887 that che
borax indusiry was revoelufionized by the disecovery of the colemanits
beds st Clalics, in Ban Bernavdine County.  These huve gince heen
largely worked out, and the ontput for a vumber of vears has been
eoming Irom similar beds in Inyo and Laog Angreles counties. Tn 1920
man Bernarding County again entered the field with shipmenis of
guch ore From near Daggett, The colemanite deposits of Ventura
Uonnty are at pregent unworlked, owine to lack of transporiation
Ineilities.  Bome prodoction of colomaniie is being made from deposits
revently opened up in Clarke Connty, Nevada.

. ]
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The total production of borate materials in California is shown in |
the inllnwmg table: ,

S A Toar o Toua ?amn__ | T - |ﬁ =

T i AR T S T AR L e _| &m0 | s07.A0
e B R LR T 5SS 665000
L e TR T 6754 | 7400 |
1. e L rie L3 LT R ——— I 1V H S8R
R AR, = 8 A g | E300 | LaEEM0]
10600 e s . o e T WLBET | 1,180,888
;ﬂ ----------- i e e e 1941} 25,887 | 104326 |
P T YRR 1 e R o (e s ol |
TRy P TR T e e WAl B oo |
e Bl | - bl 4 pppe Lo T Rk | o
e e el 17 6534 | 1,000,315 |
Iﬁﬂj’ mAE s EEES - —— 1.'1'HJ a]-El'ﬂsT 1I.H~bl- __________________ 55.1?3 1.13&.“{" i
e N g < 1L P RS |43 | LEmss
-------------------- s aig 1808 el 22300 LUTON
A e e o o BT e——— R SRR
o s fBS i 1T SR W TR (5
el TR i ol s Y RN R T ST
lﬁ iﬂ:,IH’:' zm Fggii o o 49185 1197718 |
AERE e e Befitd iy : e R B, 151 mm.:-au-i
|E§f eEEEmEmT s ——— I-m“ lksr?m ].E'l'l e R e ﬂ'?.-il'l} im

PR oo e M2 LOBAR0 Roage T T T proM 1gGmon|
e e e i el N T SRR e T
i S RS N L I S 1.’:|1tl 11|1:'ﬁ|'!'5 1917 10 iy .rm.,ﬂﬁ-h"'
e e Y | T S I - ™
B st | e | SURSIE Roatip ool on a4 66701 L7IRIM
PR e el N L B G anad

|| ods T e e IST008 | ET200

L1 A A, L e L e | 4,267 [ [ANHET 10 ELITR  TUBE.S0H
L S NEUEs S T ]| AR5 B TRT 1902 e T e oy 10 KT 'Ill:fﬂ.l'é*l-
T S G BHEG | BB | joEy TN e TRe e
Totwle . 1LHTEGI HEILEE

aketined borax. MEecnlmmintid to 8% fanhgdrons horle oeddt eqofvalmt hoglomiog with Pl

CALCIUM CHLORIDE.

Bibliography: L. 8. Geol. Surv., Min, BHes: 1919, Fi. ILJ
Iingineering and Contracting, Roads & Strveets monthly issoe,
Feh, 6, 1924, *Tlow to Maintain Iiumﬂt,.J mannal of 1u:—1tr:mt|+|rt
of TJﬂ'r'.r Chemieal Company.

Caleinm chloride 15 hygrogeopie, that iz, it has an affinity for water.
This property is Loken advantage of by ulilizing this salt a8 o drying
arent. .Ifl. s alsg aprinkled on diel roads and playgrounds o keep
down dust by absorbing moeisture, Tn refrigerating machinery for lce
lavtories, meat-packing houses and eold-storage warehouses, & euleioin-
shloride solution is stated to have some advantages over salt brine. In
fire buckets thig zolution has an advantage over pure water, in that it
has a lower freezing point, does not corrode metal, and tendsz to keep
the baekets full due 1o its absorbing moisture from the atmosphere.
Fowdered ecaleinm chloride s used in deying gases, [Iraits and
veretables,

For dust prevention on roads, it is staled that the flake form of the
chloride gives betler results than the granolated. Immedisicly aller
spreading, the Qake begins to absorb meisture from the sir—"‘in fact,
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* absorbs three times itz weight in water, dissolves itself into the surface
C aterial of the road, romnins 1:.]:H,=|1'E'5:J holds the mostices and prevents
Cdust.”” 1t is recommended that the first applisation in the spring
(should be made a5 goon ss the roads are partly dried and the spring
| rains over, in order to prevent the accumulation of the first dust during
" the season, From 1 to 2 pounds of flake chloride are used per squars
ward according to the natare of the road surface.  Ordinarily g second
‘application, of from 3 to 1 pound per square vard, shonld Follow in
| from four o six weeks depending upon: eonditions; and sometimes a
C light, third applicalion may be nevessary during a long, dry sommer.
DThe most satisfactory method for applying laree quantities of fAake
enlenm chloride I8 to use an agricultural lime or fertilizer spreador
Cattached by a short tongume to the rear of a truck.  Excellent results
Care reportsd with the following knds of road sarfaces: gravel, water-
‘bound gravel, water-bound iacadam, sand-clay, clay-sand, rcinders,
Cmine tailings. It ean not be used to advantage on roads of heavy
> ilay, oil-lreated surlaces, heavy rolling sand, or the ordinary dirt road
which is composed almost entirely of fine dead maferial The Tast
cmamed should first have a resurfacing or application of gravel,

" A very important and growing use lor paleinm cohloride is its
application to caring conercte pavements instead of the slower and
nore expensive carth and water-covering method, Tt is stated that one
application of the lake chloride will absorb a sufficient amount of
moisture from ihe air to keep the pavement wet continuounsly 24 honry
per day when properly applied. As sgoon as the newly laid concdrete
hag taken on enongh =et to permit an application without marring
he surface, the chloride should be spread on at the rate of 2 to 21
pounds per square yard, depending upon the deyness of the weather.
it should be evenly spremi. There iz no need of applying an earth
Ceovering and hence no subssquent earth removal, amd Do extra water
pumping, thereby eliminating these items of expinge, Not only that,
bul experiense has proved that the lime of sof for the concrota is
shortened by wze of the ehloride, so that pavements so treated san
be opened to traffic in one-hall the time required if cured by ponding
or by earth and water. In the case of patehing hroken pavements,
(if ealeinm ehloride & mixed in with the concrete as laid, in proper
proporiions, and a further application spread on the finished snrface,
the patched pavement ean be opened to traffe in 48 hours withont
injury to the conorete,

alifornian Production.

Ir Commercisl produetion of caleium chloride in California was first
Foported to the State Mining Buresn in 1921, from two plants in San
i Bernardino County, being obtained ss a by-product in the refining of
‘Balt from deposits in eertain of the desert dry lakes. 1n 1922 and 1923,

fere wag only a ssngle operator, so that the annual details are concealed
i?fl_.l_lﬂer the ‘nonapportiooed” item.

: : Yanr Tana Yolge:
e e s i B3 $12,080
#3a) " 1.a_+i+ Z8,580
W bk L S s i 3 S RS T 10,580
. ®Annual details coopealed under ‘unapportionsd,’ on aceount of a single producer,
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MAGMHESIUM SALTS.

Bibliography : Bulletin 91, ‘Thetionary of Applied Cheristry,” by
Thorpe. (1. 8, Geol. Borv,, Min, RHes, of U, 5.

The production of magpesiom chlovide and salphate in Calilornin
daring I‘?.-E"l Luf'H]ﬁu] ’I['r['l.f_'r tons, mllmd :||I "ﬁ]]h'hlﬁl AL Loe Fose b[lth

This was ]1[""[1‘1}' all ehloride, .b-'!.ﬂd for use in ma,g'nemtﬁ atmeen and_
pement miztare: [(Sorel cement), and was prepared from residuall
bitterns at =all plants in Alameds, Los Angeles, San Dicgo, and San
Mateo countics. It was in part marketed in the Liquid form. WiLJ.L;.:
the uge of magnesite comend wml sineso comine more ioko voges ind
building soostroction on Lhe Paeilie eoast, the demamd for mﬂg:lemlnn
chloride iz jnereaging hore; bol the r_'i_-:mml-h-[u article has to meet thed
pompetition of the he&per. impotted CGerman chloride,

The average valae reported for the chloride in 1923 was $31.60 por
ton, £ o, b. plant.

Tetal Productien of Magnesium Salta in Califernia.

Commercinl production of magnesinm ehloride in California was
begun in 1916 by gome of the salt eompanies, from the residonl
hitterns obtained dunun‘ ihe mrﬁpnmtmn of sea water for ils sl LETR
chlovide, 1o mddition, some magnesinm salplale, or fepsom salts’
alzo made, anneallsy. bol in smaller smoant.

The tmal produstion ol magnesinm zalts in California sinee the
hewinning of the industey here, 19 ghown in the following tabulation:

Near Tong Vuhr

HE S : e R e i =N S0
T s L e fa R P R ey A e 1,00 L T
T e LS b LB AL e e S L s L 1 Q0= 0, 5261
15 SR G B A e e T o R e e R B 1518 I
I R L e T &I50 104, 71
1t el b AT T e T ] ViET 4.1 1641, 140
1 v R W e b ot ool Ll = L% emen- el AT e LTI, e | 54,754
1 S T R La) it e R e R T | 2 136,081

i ] e e I el e B B L L e e AE G TRy

NITRATES.

Bibliography : Report XV, Bulleting 24, 67, 91. U 8 4. B,
Press Bulletin No, 373, Jaly, 1918,

Nitrates of sodium, potassinm and ealeinm have been found 1o varions,
places in the desert regions of the slate; but pe deposit of eomimereial
value has been developed as yeb. It i hoped that a oloser search may
some day be rewarded by workalle discoveries, At present the princis
pal cominereial soures of miteates is the Chilaan =altpeter (sodinm
nitrale) deposils in Bauth Americs.

The lxation of atmospherie nifrogen eleetrieally has been accom-
plished suceessfully in Germany and Scandinavia. The possibilities of
cheap hydro-electric power in California meke the subjeet one of
interest to we, a8 we have also the nataral raw materials and chemieals
Lo go with the power. Bodinm and potassium eyanides ean be made
by fixation of atmospheric nitrogen elestrically,
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POTAGH.

Bibliegraphy : Reports XV, XVIII. Dulletins 24, 61. U. 3. G, 8,
Min. Res. 1913, 1914, 1%15. Senate Doe. No, 1), 62d Congress,
2d Hesgion,  Mining & Sei. Press, Vol 112, p. 155; Vol 114,
p. 789, HEng & Min. Jour-Press, YVol. 117, p. 3567, Apr. 3, 1824

During 1828, & total of 29597 tons of potash saltz of all grades was
%E'miuﬂed in California, valued at $708,836, compured with 17,776
“tons and 2584338 in 1922, Thiz included potassium chloride from
Csalt-works bitterns and from Hearles Lake brine, and sulphate from
Cportland-cemnont  dnst. The quality varied from 34% to HL55E
cequivalent K,0 content, the salt being produced at plants in San
Pernarding, Ban Mateo, and Santa Crne eountiez,  Some potassinm
chloride was alge made at one plant in Alameda County, but not sold
~as it iz intended to eonvert it into other forms. The prodnet sold
“wvas utilized for the manufactnre of fertilizers.

~ Tmportz of crnde polash inte the United Biates in 1923 aceording
o the 1, 8. Geological Survey, amonoted to 748, 100 short tons, con-
Claining 209081 short tons of K0, valued at $15.354.755, Of this
camonnt 712,441 ghort tons of erude potash, containing 194,079 shart
tomz of K0, valued at 510624475 were salts nsed mainly in the
fertilizer industry.  Cermany and Franee arp the loreipgn goureeg of
supply.

- Aeeording to WMaeDowel]!

T prisccipn] podash saits usod o vommercia? fertilizer mixincea and the bagis
| oo whirh they dre skl Rye 28 follatws:

| H Sl an
Purity in X

| harigin TMurin

! por ot TP et

I Murlale of potush. L BO-RS e o | Fatn sglrm chlapia

lphaie o pofikh e oo oan HEH a0 EeiEhy Potassinm Sulpliaie

- Lipnblc manars salt 128- 5% d Bo=k, Porluerivm salphats
e T e H] R e ] Iwsbile: analt of miagnsabam
- and polagsinin chioeide
Elaiee salt. a6 20 T Twuble =it of megnesinm
i ard pooassiom ehlorids
E_:Em:ﬂ'rr'-- e R 124 K0 Moecly potazatome elleride
W o— g
I "TI'he ahove ealle ace in erystalllzed form, of sfandard anslveia, In e bdgher

| Eradas of murciaie and salehate, material isin the Conm of very Boe oryatsls bacely

1 aleesctabic by the B¥e To e lower grades of monure gl nond kalnite the orystals ara

) J-"I'T.:I'-l'-P H'IETET“M‘I. Tging proand 0 pazz n 4-maceh SCEcen,
- ] L

&

PThe recocids of the Polash Bvodicate o Sercmoony Indieste that peadocton of
FaF during the Lasl eight. years voried from 256,056 matrie tome in 1015 ta 814,834
matrls - tone dn o LBRE C Thess  flguess  represémn TRinfioum  and  mexbnum  wearly
(Fra i,

Prices on potash for fertilizees aver a periad of veacs, exclusive of ctha war, havae
Baen mmzintsdined on s [ifly wniferm basis.  The nat oot t0 the MATTACTIEET G5
A percon of YeAarg fas oot varind: execpiing during fhe war. &g ool as oties row
mstrrinly,  Kainile testing 13,6 per cond 1}% potaeh has yvaried from $5.50 o §50 por

POEG per ceoat omonure galts oo 3760 b $12 per top; mordate from §20 teo B
Em' Lo, - Tasis 80 per cent : solplafls from §40 tn $4H per fon, hesia 00 par eent,

1 Lhe prepcot tioee fhe Germans hoave 8o prastleal reomopoly on the macofEciore. of
| Llihiltl" o polazh, ws Lidie lkieserit fe found. in Lhe tian Geld. Owlng to. tha
Ll codt o [ued and labor, fhey have receotily  ineressed the price §2.25 per tan.
Diring  thu war, anmaeils poladll sold gt froome §4 to 55 noundt Wk Gerinal murifle
A Dlgh-as $560 8 ton-and sulphote at 400 & ton.  There 13 pe indication oo the
#ellers’ purt af raleing prices aclll farther, and onlees Lhe Gerpan end Prench
Pradupers T"'*“"-'Jllﬂ-tl_ﬂh'.'l-"-‘ﬂml'_ﬂ-r- which Aoy ol oow  sesmn probabls, the potosh

Bguiremenis of the rerdilismer induslry seein nesured Top the present ol a comparalively

prige'r

o SMnebwvedl, ©) T, Marketing of polesh : Bne & Min, Jonre<Prags, ¥ ]
i]_m EEFY L pule L i, Jour.-Prags, Vol 117, po 558;
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11= MINERAL INDUETEY OF CALIFOENIA. i

Other mses for potash salts, besides those noted above, are in the
manufactare of the best Liguid soap and some higher-grade cake soaps,
of some finer grades of glazs, and in matehes.  The chemical reqoire-
ments ineluded tanming, dyeng, metallovgy electroplating, photog-
raphy, and medieine,

Tatal Pradustion of Poatash in Califarnia.

Puotash preadoction began commereinlly in California in 1914, with a
amall yield from kelp. Considerable time aml money has heen spent
on - research work ineidsot to developing deposits of potash-bearing
regldnes and brimes in the old lake beds of the desert recions, and
production there has been accomplished on g commercial seale at plants
o Searles Lake, S8an Bernardino County. Home is alse mads annually |
|'rﬁ1u1.m1|axt'ﬂrl¢$ bitterns, and from portland-eement dust, as abuve:
ke,

The annnal amounts and value of these potash materials since their

heginning in California in 1914, are shown by tha following tahle:
g Trar Tuns Vaolus i
0 L e g N i 10 SiB!
| L) A R O el L R e e e e L S f 1,076 15,8081
i A T R SR T L 2 17,008 653,505
e e e R KEED . lugdes 4,30, 50
T o s s e . e e ol o, T ey e . e i Y o 480,881 0, B0, 76
T e e o e S o s e e e ) 28,118 410, 06a
| L L SRR R A R S e . URZHE 14654
e e e 14,508 300,210
717 ey O N R s S S S i AL ey J e S 17,776 B nan
s 13 e e e iy i W U el BB s HhSAT T RAR
NI . R TR v s aiaaneai §17.267, 161
SALT,

fBibliagraphy : State Mineralogist Reports 1T, XII-XV (inc.),
XVIL-XX {ipnel): Bullsiinsg 24 67, 91, [ 8§, Geol. Suarv., Ball
660, 10, 8. Bur. of Mines, Bull. 146

Muost of the zalt prodosrion in California iz obtained by evaporating
the water of the Pacifie Ocean, plants beine located on the shores of
San Franeizeo, Minterey and SBan Ddeco bavs, and al Long Beach.
Additional amounts are dertvedd From lakeg amd lake teds in the deszert
regions, mainly in Kern and San Dernardino counties, A small ;
pmonnt of valuable medicinel =alts iz obtained by evaporation of the
water of Mono Lake, Mono County. |

Diztribution of the 1923 galt produstion of Calilornia, by eounties,
wad gz follows:

- e pE———

: Croanty Tora Valus
bR TR T e S T o e ST R e R By i | SRS e e e = TTrden BOR.GRG
0 R B g G o G e ey o e e e R I, o s s PR T S e 15,821 a0
[ IR ol T 1) o 1 P Pt 1 o M B e O Sl s ot oyl R | b gt ETE fifs,nml -
SR T R I e P e b e I e R S L BT 108,102 3
T Anpeles, WMang | Meombssey, IR e T N ol e T S e [ L S et o,.503 183,007

5 i

s, 117 R R R S e C T e DTEATE E1.180,870
Digitiggd oy e P e e AT el R SR T T Qi
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STATIATICN OF ANNTAL PRODITCTION, 114

The above returns show an nersase both in toneage and value over
the 1922 figures, establishing a new record for this industry in Cali-
fornia. There were ﬂgm plants operating in Alameda County, ancd
~ a total of ten plants in the other sounties tabmlated, being a decrease
- of four from the int&l number operated in 1922, The entlook for the
¢ eurrent vear, 1924, 15 that there will Tie an mer‘prmfugt.:nu in tha
{[ 8an Franecizeo Bay distriet at least, due to the dr} HEHROT,

¥
...
|

:' Production of Balt in Galifernia, by Years.
\

. Amount and value of annual prodoction of =alt i California from
I,t 1857 is shf:.w'u in the fnlluwm-:* tahulatmn

Yoar Toms Talns Teor Toma Valae

] s ] — ==
!; SR o e el Pl H] S11E000 (| .o 101.0E0 B2i5 208

R J0 2D BE A || LB . oo iaa oo 5005 410,507
E_ 1-934]-_-____--___ e 1 .EERI Esd CKHE [ =] R e 121 T IRL 400
SR 5720 A 1 TE5,080 414,704
! i et Al g : Dy R i DRI e e 174080 | BG.417
¥ 28,57 AnEral [anEE E s e T 172, Rt A84.358
o | 50,500 ST AR L 15721 491,570
I-' 414151 s BE Nl | e e eSS il AIT Hi2esl
||. 63,031 T30 T || 1014, ... rkin 2335 LCH A

- id, 743 p - LUE I | O e O [ SRR 186 028 264, 73T

: {7,501 v | e E e N T TN 186144 455,854
|' 83421 LTCGEES || R ol 237,525 o B b
1 Hu,05 140508 |l 1pdas 2120Th O 2R
o 5B, ERE 204,704 || 1909 aescnaama s 234, G (1
¥ 136,218 bt =S B o R R S 200,858 72 4R
' T 115, BRI I 1L e e n ea] 147, e R TO0
R A S R S 202 BRS SRS N IR oo 233 E5R W 147
1 SR .=t LI T S an, g TR D00 W IR Y et Bk 1, 13045510
L e S e TilIs 141,826 -

& Totale_ o o 4586527 | $13,008 100
H L Joiey

SODA,

: Biblingraphy « Stale Mincralogist HEeporta X11, XIII, XV, XVII,
XV, XX Bulleting 24, 67, 91, 1L 5. Geol. Sarv, Bull, 71T,

The production of natural ecarbonates and sulphate of sodiom in
California in 1923 neluded ; soda ash and bisarbounate from plants at
Owens Lake, Inyo County ; trona Csesgqui-sarbonate,” 4 donble salt of
Ma, 00, and NaIlC0,) from Secarles Lake, San Bernardine County;
and salt eake (sodimm sulphaie) from the Salton Basin, Tmperial
Clomnty, and from the Carrizo Plang, Han Tmis Obispo County, The
Salton Bagin mineral is the anhydrous snlphate, thenardite (Na 80,1,

I The total amounted to 34,885 toms, valued at $764,284, being an ineroase
En‘th in tonnage aml value over the 1922 figures of 20084 tons and
ol aGE].

TJ.':E denss ash and bicarbonate were used in the manulacture of soap,
gal soda, glass, and chemicals; the salt cake, by pulp mills and in
glasg making; and the trona For neulralizing. in flotation concentration,

Sodium componunds are replacing potassium compounds, either wholly
or in part, in glass and soap making, in photography, in mateh mak-
ing, in tanning, and in the manufacture of eyanide for extracting gold
and silver from their ores,
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Soda Production of Califarnia; by Years.
The fotal output, showing amonnt and value of thege materials in

California ginee the meeption of the statistical records of the Btate
Mining Burean, is given in the table which fallows

Year Tons Valog Tear Toaa Valoe

1o et b e e R L1 1R e e e e TR 13 £11. 2R
L i R e L e e 1, C (B L b R T B g o8 HAT
A &, KN D L e e s TN 57,004
T R e e U pOME | IO e e 1.461 T4
10 I O - Bl | S, S L LS| TR e e e el (P 1154806
R e e T IR | SR0000 IR i i [ 7D B3 480G
R e e T 1,(HKD v L e i el e 105 R BU5
v N i 1 po R 10 8 .55 WO RTR
12 g T R [ e il FRLL b IR LR I b T e e e s 44T Ak 428
B e 150Ky Lrl | L S R e e al24d Ta1958
17 2 S (LA D S R | 120K  EAE e LA e e L e Sra03 1,164,508
s = S Tk AT {2000 DN s I s 1450 A0, e
= i el e 13, K} LRI o g son Tl M SiEi
R e e s et e 3t I e L i H S THE
15 o e e Ty s B G| 14,400 | =

L e o { TS L 14,5 Mobmle: s co oo ool HERELL | BFRRATE
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. ETATIETICE OF ANNUAL PRODUGTION, 121

CHAPTER SEVEN,
BY COUNTIES,

- Introductary.

" The State of California ineludes a total area of 158,360 square miles,
of which 135980 SquAYe mwiles are of land. The maximum width is
215 miles, lJlL‘l minimnm, 148 miles; and the length from the northwest
eornor to the smrtheast corner 15 T70 miles. The state ia divided nto
- Aftv-eiohit wluutiea- The 1920 census figures show a total population
b for Calilornia of 3.407,700. Minerals of commereial value exist in
L every connty, and dur'mg: 1923 gome active produetion was reported
to the State }Immn‘ Burcau from all bui one of the Sfry-cigh.
. Of the first ten connties in point of fotal catput for 1923, the first
ﬁ*t]ll'l."l:* Loy Angeles, Orange, Kern owe their position mainly to
]:letl‘-:lh-l'.lm as do also hautu Barlara (sixth), Fresno (seventh),
; “Ventura (eighth). Tos Angeles, due to its u:r:l Teads all the nthcre..
L heing eredited with practieally 0% of the entire state’s total for 1923,
having passed Kern which has led Por many years. San Bernardioe
L oes its place chipfly to coment, silver, potash, and borax; Riverside
Cto eement, hrick and tile; ; manta Crux to cement ; T"]umuﬁl ‘tr.: COPTET ;
_Yulm fa fn*ihlll. Twenty-two counties have each 2 total in excess of a
Pamillion dollars for 1923, Cement is an important item in zeven of
P thess eountivs, and magnesite in one.  In point of variety and
Cdiversity, Ban Dernardino Connty led all the others in 1923, with a
[ total of Eﬂ different mincral products on its commercial list, followed
by San THego and Twos Angeles with 17 each; Tnyo with 16; Kern, 15;
E_J?I‘FL‘T'FIE'[I." 14: Shasta, 13, Nevada, 11; l]a]si.tr.erar;_. Fregno, Orange,
Hanta Clars, 10 each ; Thutte, Monterer, Placer, SBanta Barbara, and
Tuolumue, % each, The counties with Lheir mineral resonrees, prodne-
Adon for 1928, ete,, are considered in detail in the following paragr‘aphu.

Walue of California’s Mineral Praguction by Counties for 1823, Arranged in the
Order of Thelr Impartanca,

Connty Tirlaa Conmntar Valna
-1, Las Angrics e R TARE 1-F L P Eeery Ll s $i94 5148
B AR s o T 417 .1-F:F S5 [ RE, THINTD ——mm — 436,500
i T R e e UL N L 47,61 iIE a0 AtRniEIae oo el T ddhE15
B3 Hgn Barnardinog ..o 1XTTT2RI |24 Hwebalde _ - - 4084, 70H
b Riwerable oo o - TS ERY | 45 MBpg - T Inland
i. ESan Harbnra - 2 TR B 035573 | 36 San Daden o L oo o A%, 810
R T T R R T, BRI LAY, Tmpertnd 2H4, TES
)R] Ty e e I 4. BT exd | BE Mersed oo aae oo TAREIN
B Binth miw 5 R L T B T e S S 2ET RIS
R P INmAS T o e TR EGY | 40, Mantareyr il gREANER
B T LRI T Dok e Z16. 006
. Holnnn L p o et Loty P 1ETEEES 4 Emkedyow - 151,011
H, TN S e E A DEIGRET (48, Maripesa el 170311
R Cootre-Cosa o NATE 44 " 44, San Liois [ e S 146,240
15, Afnmedn et LART,DEN | 4h, Ban Fronciee o i 117,841
Af, Bacraimely o ZARGNTE |40, HEem o e 113,283
T, Meva b WA = A AT TR AT b o e gt bl
bR TR S G e e N 2 AT AR M e e e e HE, TNl
L PR, (T e e 1,055.874 [ 45, Coluss e 73,000
R T St E Lk 1565 387 | K Mendocion oo e o GEA1D
|' AR R L R S e 1488378 Rl Bl Narte - ____ 54 0T
e S T S 1,827,339 | 53. ¥olo. __ T 18,857
R R ET -t e gt ARG 61058, Modin e e L 2,147
A e e e e O T R T e I T e e S 7440
B Zan THepo oo : BILVI8 | S5 Panmmm oo e 218
i Hiun Toamin — - o Lo o e L e T T Ay e, 1.ERE
AF. Marin e o D e R R BY, Eakber L 0 o0 g
B ey — ETTETA L BEAIDIMG —nne e e
v Tualamna A 062 P oyt
T e e G18 085 Tl sossisvse s SRR TS
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ALAMEDA.

Area: B4 HE][:J-I.["P miles.
Population: 344177 (1920 ecnsnos),
Logation : East zide of Ban Freaneweo By,

Alameda County, while in no sense one of the "mining counties,”
pomes fifteenth on the lizt with a value of mineral products for 1923
of $2 487,035, an increase over the 1922 total, which was $2.041 454,
The mineral regonrees of this eounty ineluda asbestis, brick, ehromate,
elay, eonl, Hmestone, magnesite, manganese, pyrite, galt, soapstone, amd
misecllanems ghone,

Commercial production For 1923 was as Lollows:

Subslanos Aot Wnlus
Brich and ths .o - o o o e e e e i e = F BAE, 048
11y (pottery ) g T B BA50 Lans 10 4583
Bl , o = 177,250 luoe AR, LER
Btome, TMiscellAnEONE N P e 2 D 0 G, 2 R 165, 465
s R B s e B s T B e B i e e o e i I'!'.Elﬂ

iy - By B R P P S e o i BT SR s Do el P o E2_4uT, 25

fnclydas Tﬂ.u_gnnzlum anlea, TFrites

ALFIMNE.
Arear TR aqubrs miles.
Populadion: 24835 (1920 census).
Focation; On eastern border of state, south of Lake Tahoc.

Alping has al 1imes in the past shown a small prodoetion mainly of
gold and silver, For 1023 thers waz no commersial production,

This eounty lies Just south of Lalke Tahoe, in the hich Sierra Nevada
range of mountaing. Tranzporiation is by andoe, wagon, or mule back,
md facilities In general are lacking to promote development work of
any kind.

The mineral resourees of this seetion are varied and the country has

"not yet been thoroughly prospected.  Oeenrrences of bharinm, copper,
old, gypsum, lead. limeztone, pyrite, rose quarls, gilver, tourmaline,
and wine have been noted here,

AMADOR.

Area: G011 square miles,
Papulation: 7,793 (1920 sensug),
Lovation : Hast-eentral part of state-—-Mother Lode distriet.

The valoe of Amador County’s mineral production deersased from
F2ATL063 in 1922 to $1,855,874, placing it number ninetesn on the
list of eounties in the state as regards total value of mineral substances
marketed. The drop was due mainly to gold.

Although having an ontput congisting of 7 different minerals, the
leadhing product, gold, makes up approximalely B9%% of the entive fofal,

Amador at one time led {he sfate in gold production, but was
exoeeded in I920-1923 by Yuba and Nevada eounties.

The mineral resourecs of this evunty inelude ashestos, brick, chromits,
clay, eoal, eopper, gold, lime, quartz cerystals, glass-sand, sandatone,
gilver, Hl:ln-plali:ﬂ-ne, and misoellaneons stone.

Commercial produoction Tor 1923 wag as follows -

Subatance Aapagnt Wnhae
il ECRR A | T b N N e T T SO 45,887 Ions SE.IDA
Y i Ty e N A e e o . 1,.'53:,1 a8
1 el B Ry T S A 18,108
Htonn, miscnlinnoong - fepe i A T U9, 515m
DR P I NERRIEY e L 118,877
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BUTTE,

Avroa: lg'i'ﬂﬂ square miles,
Papulation: 30,030 {1920 eenzns),

Leocation: North-renteal 1r|+:r|:irlrl of atato,

Butte, twenty-fourth county in California in regard to the valug of
- itz mineral output, reported a commereial production of nine mineral
gubstanees, having a total value of #841,948 as compared with $720, 623
in 1922,  An will beé noted in the following tabulation, gold i by far
the most important ilem,  Bubte stands eighth among the gold-prodne-
ing counties of the state.  Among the mineral rezourees of this seetion
are asbestog, baryvies, chromite, gems, gold, limestone, marble, mineral
water, platinum group, gilver, and miscellansous stone,
Commereial valae for 1923 was as follows:

Subetnnes: Arpount Value
7t e e el e o T T . LS e e e 44T, 3035
1 e e e e LR TR e LT} Eata. 3,100
Flapinum | e Pyl s P P e i e 12 fina s, 4RI
Bibrar .. oo = A e a R o B SRR acl 1,756
TR T g T el ] U S VS N o o ey i P LGRS F | 2440, 250
I imthier minernls® o -+ - ¥ s e e ., b, 45
i 4T oY ) O T el Pl e P i Ul A R RO FEA1, 048

tInghudes Mamonds, natural e 2capeloe.

CALAVERAS,

Aree: 1,027 square miles.
Pomdation: 6,158 (1920 sonsps).
Lopation: Fast-central portion of state—Mother Lode distriet.

Clalaveras County reporfed produetion of 10 different minerals,
valued al $1,498,119 during the year 1923 as compared with the 1922
okt of &1 502 B8 tieddd, vopper, and dilver are the ohisf mineral
anbstances. Tn regurd to total value of mineral outpnt, Calaveras
stands twenty-first among the eounties of the state, and fifth in @old.
The deercase, as cowmparcd with 1922, 33 dne mainly to gold.

The prineipal mineral rvesourees developed and undeveloped are:
Asbestos, shromite, clay, copper, fullers” enrth, gold, limestone, marhle,
mineral paint, mineral water, platinum group, pyrite, quartz erystals,
silver, soapstone, and mizcellaneons stone.

Commercial ontput for 1923 was az follows:

T Tl Ve o il iy s

'; Subalanes Amoant Vo lns
| iR et e e B kot e 1 i LE%E.778 poulids FRIR N
el e WS TR RS Pl = e A £ e T T o= AR T R A 1,20, TRE
kR T e e ) o Sy S e A s 4 s (LI T 1,580 mals, RN
e e s T o e E A e ] e T.3L0
Stone,  miscallannaus e A R A T e R R S T 18,588
a2 U E T T e e e it L ) P o R N e 1= 1
Tetal valoo - —— . -~ e ¥, b5 112

*Inoludes. slay (pottery ), erFsinl goarts, lead, piatinom.

COLUGA,

Ares: 1,140 squars mmiles,
Poprilalien: 3920 (1920 census],
Locatian : Saeramento Valley,

Coluga County lies largely in Lhe bazin of the Bacramemio Vallay.
la western border, however, rises into the Toothills of the Cosst Range
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of mountsing, and its mineral resources—largely nndevelopad—include
coal, chromite, copper, gypsim, manganese, mineral water, pyrite,
quicksilver, gandstone, mizeellaneong stone, sulphur, and in some places
iraces of gold and silver, y

The value of the 1923 production was FT0.000, 8 slicht decrease
from {he 1922 fgures of 75,934, giving it forty-ninth place, and was
e felloviid -

S hAtaTIAG Vielus
Bisne, anisoeblansous . oo oo v e e s L Tt e Fih o

CONTRA GOSTA.

Avom: T14 square miles.
FPopulation : 53,889 (1020 censng),
Location : Bast side of Ban Franciseo Bay.

Conira Cosla, like Alameda Connty, lies on the castern shorea of San
Franeisen Bay, and is oot commonly eopsidersd amobg (he mineval-
produsing conlies of the state. It stands fonrtecnth on the ligt in this
reapect, howdver, with an output valued at #2,672944 for the calendar
vear 1923, Varionsg stroctursl materiala malke up the chisf items,
melnding bricl, cement, limestone, and miseellaneous stone.  Among
the others are ashestos, elay, soal, gvpsnm, manganese, mineral water,
anul zoapsiine,

Commercial production for 1923 was a8 follows:

Huhstance Value
BT e LT B L L EET LY, flv - e (S oty el (s gl . el B G i T B e T $481, 742
Hione, misectinmeang o oo AadeEr Rl it 53,518
B e L e L T T S e R B D T A T A & SRR R T S e T RO LRl bR

L5 5= (TR o Tl | . fe el R Al S T I 5 gl E D K% TS 544

*Tnelodes coment. Hmestone, mineral watare,

DEL NORTE

Aren: 1,024 siquare miles.

Population: 2,759 (1920 census).

Looagion ; Extreme northwesl, eormer of state.

Trunspertation: Molor, wagon aod mule back; sleamer lrom
Creseent Ciig.

Lrel Norte almost rivals Algine County in regard to insceesgibility.
Like the latter county salso, given transportation and kindred faeilities,
this portion of the state presents a wide field for development alone
mining hnes egpecially,  Tis ehiof mineral regourees, laroely antonched,
are chromite, copper, gems, gold, iron, platinom groap, silver, and mis-
cellaneons stone.  The 1923 antput was an inereass over the figurs of
$6.261 in 1922, dos fo crushed rock nsed on highway eonstruction,

Commereial produciion for 1923, giving it fifty-first place, was
as follows .

Buhstnnoe Walog
g 1 et LR P b e R P o L . 2197
oy e R e T s AT A D R et ey
Elooe, miscellnnemas N e A, T R A e e e s Vs J1.364
Uriher minerals? ity B LA e Y TR e, L i I

I R R il b AP L IR N PUANET
*locindes gopper pnd platingm,
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EL DORADD.

Area: 1,753 sguare miles,

Popadalion: 6426 (1920 censos),

Foogation - Waat-central portion of the stute, northernmogt of the
Mother Liode sounties.

El Dorade County, which contains the loeality where gold in Oali-
lornia was first heralded to Lhe world, eomes forly-first on the list ol
contics ranked according to the value of their total mineral prnduction
ouring the vear 1925,  In addition to the segregated feures here given,
i large tomnage of limestone 38 anonally shipped from El Dorado for
nze in cement manufacture, and whose valie is ineluded in the stale
total for ecment. The incresse over the 1922 figure of 3184520 was
due to limestone,

The mineral resonrees of thig section, many of them undeveloped,
inelude asbestos, barytes, ehromite, elay, copper, gems, gold, iron,
molyldenum, limestone, quartz erystals, gunicksilver, slate. soapstone,
gilver, and miscellancons stono.

Commercial production for 1923 was a8 Lollows;

Hubglaues Amgunt Talus
Golg b = e I e e, o) e | =cr Al LY S n. ey SA 2R
Vdmeamond e el O 2:2 95,274 tons 163857
BRLRE. T R R e e e e S Tt e i G e i 156
Soupabone o i e cpa I ERTE lops 1672
Htein nkeeeiRReMqRE S e T e e R e e T S Ii S0k}

Tobal wnlnin o o, et R g M LT, iy FILO.OGH
FRESNO,

Area: U square miles,
fapactation : 128,779 (1020 ecensas ).
Ligcufien ;. Souath-central portion of stata.

Fresno Connty, sevenlth in importanes as a minersal producer among
the counties of Californin, reported an output for 1923 of ten mineral
subslanees, with a toral value of $4.883.331, a decrease from the
riported 1922 prodoetion, which was worth $10.853 433, Ths bulk of
the above iz derived from the peiroloum production of the Coalinga
field, with misecllaneons stone alse important,

The mineral resources of Lhis gounty are many, and, aside [Tom erode
oil, ara in the main not Tully developed. They inclnde ashestos,
parytes, hrick, chromite, copper, gems, sold, graphite, gypsum, mag-
nesite, natural gas, petrolenm, quicksilver, and miscellaneing stone,

Comiunercial prodaction for 1923 wag aa follows:

Hubagniis AT Valas
Clay ood alay prodhacts oo g e == d— AN 417,58
et e A TR AR E 1. - | ISR B
fhranioe | S e T L S Y o T i ST 44 %00
BB ] S A L e 1,580,854 M g e )
e et b e A S S = LS E = B2l 648 blls, R A BT
LT R M e A A N W L S P L S e = I
Lk L TN T 1 g, R S e T e B RN Q1087
R Ly T e T T = e R 2400

M L e il L b s M T e L e e
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GLEMM.
Area: 1,259 squars miles.
Popadation: 11,853 {1920 cenaus).
Focation: West side of Bacramento Valley,

(flenn County, slanding forty-sixth, owes its position among the
wineral-producing counties of the state maiuly to the presenee of large
deposits of zand and gravel which are ammoally worked, the produaet
being used for railroad ballnst, ete.  Inm 1007 and 1918, chromite was
also an important item, Tn-the Foothills in the western portion of the
ginty, deposits of ehromite, eopper, mangancse, sandstone, and soap-
gtome have been foumd.

Commersial production for 1923 was a8 follows, heing an inerease
over the $91.250 ol the previoas year:

Huleslaics Vvahae
Btonm, - mdacnllnnnois e aa e Al e WY S ] 110,282

HUMBOLDT.

Area: 3,634 square miles,

Popitlation : 37,807 {1920 censua). : :

Location: Northwesiern portion of state, bordering on Pacifie
Ohzean,

Humbold: County is slmozt enlively  mouniainons, fransportation
within iis limitd being very largely by anto and wagon romd, and frail,
angd nntil reeent years was reached from the outsule world by skeamer
only, The eounly s rich in mincral regonrecs, among which are brick,
shromite, eoal, clay, copper, gold, iron, mineral water, natural gas,
petroleum, platinum, silver, and miseellaneouy stone.

Nine mineral substances, as shown by the table given below, having
a total value of #434 700, were produced in 1023, ag compared with Lhe
1922 ouipul, worth $125.612, the merease being due to the large
amount of rock being wsed in jeity comstruction at TTumboldt Bay
( Enreka ITarbor).  TTumholit ranks thivliy-fonrth among the counties |
of the stata for the year,

Commereial produoetion for 1923 was ag follows:

HObatancs : Vlae
o1 e e 1 el O Pl 3 e A B O ) s Y P B bR 5 M T S350
e - 1157 1 S D D el L L U DY L Wi e e e LT Pl ST e 13
Srons, miscellafeous oo __ A A, (R L e n e S s e 422 R1%
I I e A o D e e e e e e pa e IR B

Total valus. . e e, o A R e Ly e g | A e S 244,706

*Includes clay gnd cEly peodincts, minecal water, palural gas, platimom,

IMPERIAL.

Area: 4083 square miles,
Populetion: 43,383 (1920 ecensus).
Lopedion ¢« Extreme gomtheast eorner of the state,

l_}lm-i'ng 1923 Tmperial County producsd eight mineral subatances
having & total valoe of #264,733, as comparsd with the 1922 output,
worth $F188730, Tis rank is thivty-seventh, This county contasins
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deposita of gold, gypsum, lead, marble;, pumice, sali, silver, sodium,
and strontinm, largely andeveloped.
tommercisl production for 1923 was as follows:

Bubalanan Valuan
Hipne,  miscellenesue o - cvoe .o ety T e e | LUK I T 101,833
T T AT R E 8 | e (R e i RN T L e g b P e e I e = S = ) e R o T16E Gob

Total valld. . cee- P 1 D A 2 2004, 753

*Tieludes brick, gold, gypsom, pumics, siiver, sode fands cakee).

INYO,

Aren: 10,019 square miles.

Population: 7,031 {1920 cenzus).

Localion : Lies on eastern horder of state, north of San Bernardino
County.

Inyo, the second largest county in the state, and containing less Lhan
one imhabitant per square mile, 18 extremely interesting from & mineral-
orical point of view. It iz noicd becanse of the faol that within ite
borders are located both the highest point, Monnl Whitney (elevation
14502 feet), and the lowest point, Denth Valley (clevation 290 [eet
bulow zes level), in the Unitad States, Tn the higher meanlainous
genptions are found many vein-forming minerals, and in the lake hada
of Death Valley ealine deposits exist.

Inyo's mineral production doring the year 1923 reached a valuoe of
22,845 581, standing thirtesnth among Lhe counlies of the state in this
reapeet, The 1922 value was $2,137,681, the inerease being dite mamly
to lead, borates, silver, and soda.  Tks mineral resouress include
antimony, azhestos, barytes, borates, eopper, gema, gold, gvpsam, lead,
marhle, soda, salphur, tale, tungsten, and zine.

Commereial produetion for 1923 was as follows:

Aubslanee Amnunt Valun
Copper Sl Lt i s M L T7, 248 1T, 11,290
Doldoandte oo oo it et 7,542 bons TBTEE
I e el el et S Y UL Sl e e e e e HE,T0E
2 T3 e R e = T e e LA NI N1, ERE s, BATAHL
R R R A e T S R U S LR T e e e 265023

S TR garent e = &,881 tons 144,474
- Bada S S T D Y4 114 tons HHE,T4T
Blone, misrcllnnesus - ; ik W o e AR e e 19,50

Other minoralg® S DS e T B e e ey oA R 533
Todm] wiedae- - e ered T S e e e s §3, 545,681

*Includas bLuilding swone, beraoes, fuller's carch, gems, mareble, pomlee (eshi,
lungsten coneentratas,

KERM,

Area: BO03 sguare miles,
FPopulation: 54,5843 (1920 consas).
Location & Bouth-coniral portion of state.

Kern County, because of its immensely productive oil fields, for

':_J'IJ-zfl-:Ilz.r yeard stood preeminent among all counties of California in the
value of its mineral output, the exact figures for 1928 being $41 512,415,

This was surpassed by both Los Angeles and Orange counties in 1923,

for which petroleum iz also responsible,  The 1922 mineral ontpot for

Kern County was worth $68,551002. The decrease was due to the
lower prices for erude oil of all grades, and to the fact that a large
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nuwinber of wells in the San Jeaguin valley flalds were 'shut in' owine
o the over-prodaction of high-gravity oil in the new gusher Lelds of
the Los Angeles basin,

Among the mineral resources, developed and undeveloped, of Lhis
rection are; Antimony, asphalt, borax, brick, clay, eopper, fuller’s
earth, gems, gold, gypsum, irom, lead, limestone, magnesite, marble,
mineral paint, natural gas, petrolenm, potash, salt, giver, soapstone,
soda, sulphur, and toangsten,

Jommereial produetion for 1923 was as follows:

Subetanis Aneeiol Vislos
o L e e e 0271 M HE, 875
Gald - ] i LA T TS D751
LI R R | Vi X By 17,885 tons E14.18E
Matursl gag - : ! il LE L8], 50 5L B58
R e e e e S 15,552,734 bhils. AT, 825,300
Hule gy T o e L 18,821 Lans L% 555
T e ey e e Tl g oo = e T e 3151
Bona, mitcellanaone ool e e =a s sl s g aieiibs SARZE
L BL L R T L P S oo e B P A AL e st e R o e P 1602 1318

Podn e e e Mol s s i1, 418,435

*Ineludes clay (pattory ), cemone, gypsam, lmestons, pumies (ggh), =alphor,

KINGS,

Area: 11049 aguars miles,
Popedalion: 22 031 (1920 census),
Logation : Bouth-central portion of the state.

Little development hasg taken place in Kings Coanty along minereal
lines to date.  Deposils of Maller’s carth, gypsuom, mineral paint, natneal
#as, nnd gquicksilver, ol undeterminsd extent, have been foand in the
aounly. o drilling Tor il has besn under way, but there has, as
ot been no commmsreial ontput recorded,

Tulare Take i3 in Kings County, though now larcely deained, and
the land vunder oultivation.

In fifty-sixth 'II':IJ.EI.EIS"!J eotmereial mineral Iu'm]uf:['iun in this sounty
for 1923 was na follows:

Bihslaaee Amaonne Wl
B T e e e e e e e e 1,900 M 2470
R AR s et e e S B s BT e e T e e Wi
b . BT P PR TC e A e e 1,555
LAKE.

Areq: 1,278 square miles.

Fopulafion: 5,042 (1920 ccnsos),

Location: About filiy miles north of San Franciseo Bay and the
gume distance inland From the Pacific Ocean,

On-aceount. of ils topography and natural beauties, Lake County is
sometimes relerred to as the Hwitzerland of America, The mineral
regonrees which exist here are many and varied, actmal produetion
heing comparatively small, as shown by the table below, and in the past
composed mainly of quicksilver, and mineral water, Some of the lead-
ing minerals found in this seetion, in part as yet undeveloped, are
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borax, chromite, clay, eopper, gems, gold, gypsum, mineral water,
guicksilver, silvir, and salphur

In forty-seventh place, commercial produetion for 1923 was as
Follows:

Zubstancs Arcunt Valan

Minornl wonter Al o LT gals $44, 728
T T SRR R R ey i on i S e e ey el 17 fin=sks 1, (15
Lunie, miscallanedsas P A e R R e e < e MR Bo 00g
Ciler aninesals oo SlYiry = i1 250
Totod wmime. - oo = et b 10,8

LASSEM,

Aree: 4531 square milea.
Populatioa: 3507 (1920 census).
Lovatien : Northeast portion of state.

Lazsen County is one of the little-explored sectionz of California.
Hinee about 1912 & railroad traversing the county north and south has
been in operation, thus affording opportunity lor development along
mineral and other lines.

Amang  the mineral resources of this counly are copper, gems,
gypsum, gold, silver, and soulphur, Tn the past, some gold had heen

roduced, but not for some vears, until 1921, when the wield agzain

ame important. In Gfty-fourth place, commercial produetion for
1923 waz az follows:

Eubalapes Amiount Walre

Htone, misceianaciyes | e B W R I P R, B e VRN
R Y T N SR s N U A o - 0 40

Totol vmine. . Lo T . 57,8490
*Iocludes sold and mtlivor.

L35 ANGELES.

Are: 4067 squara miles,
Popracdodion: 956,438 (1020 cenzus).
Laocalvan: One of the southwestern coast counties.

Mineral production inh Les Angeles Connty for the year 1523
Samonnted 1n value to $174,367 459 as comparcd with the 1922 outpat,
Sworth $62,751,671, This increase 0 nearly (hres times the value of the
|~ recoding  vear accounts for practionlly B0% of the entire slala’z
totud for 1023, and ranks Lios Angeles 'I'“'uunh firat in the stute as a
mineral pr:.:-rlmer having passed Kern Gl:runtlr which has heen 1eall1rlg
dor zseveral vearz. The advanee was due to the largn incraase in the
ipeirolenm yield, and alzo in part to an inercasze in the output of
Tiricks, huﬂdrug tile, natnral gas, and miscellnneons stone.

Ttz output of brick and tile was nearly nine million dollars, and
gt of pelrolenm amonnted to over one homdesd and  fifly-foar
: lion dollars. Among the mineral resources may be noted asphalt,
haryied, bovax, brick, elay, fuller’s earth, gems, gold, gypsum, infnaorial
warth, limestone, marble, mineral paint, mineral water, natural gas,
petroleum, salt, plassednd, ssndztone, serpentine, silver, soapstone,
i wigeellanesns stone,  Bome potash has been obtained from kelp,
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Commeresmal prodoction for 1923, consisting of 17 subrtanses, was a8

follows :

Subylnpos Aot Talus
Brirk T o o Fr i e v i et el e = S e e ol dLIAET A ER.ANT.UAE
Bailding stone . e D B L R e EaIIgIED
Doildingg - Like o e A . a5, 183 tong G22.E00
o R T R R IO Rt o e 175,525 Llons B 273
e el o e o P Tl D g = D 0 B S8t o A B | g et O e P T 714
Lilnvrastoma FRET] e e B 4.717 rons woTn
Mineral wWaler __ .- = =3 = 440,585 1, 24.TET
Y T A L I 1 I el e L0 L e 134,700,452 E0s0.561
Polrpleum ______ Tl d Soelyina i La%E G66,018 Dbls, 164,061,738

R s e e e T e e e T b s e S e i
Btore, migsellanaong | R e By n,400.508
R - AR S R B D TS g, D TR R T e R LR T LEA K41

PO - e e S B e e e ke | S| i Sy s S i N ETT4.EHT . £55

*Topeluwdes borates, dlatomiaceong carth, megmeslim chineide, sxlf, =lirn, soapetona,

MADERA.

Aren: 2,112 square miles,
Papadation s 12,200 (1920 eemzus).
Foenfion ; Hast oentral portion of state :
Madera County produced live mineral sulstances during the year
1923, having a total valone of FH1E08, as compared with the 1922
ouiput worth $376.264,  This eounty contains deposits of copper,
pohd, prante, iron, lead, molybdenum, pumice, zilver, and buildine

Hine,
In thirtieth place. eommercial production for 1928 waz as follows:
Suluiancs YAl
T e e i SRR T Ak R SLE.074
Bramta . 2 B s A T T S U PRiET
Bilver oYt e T e R e R e Sl P el i s e A T e R 541
e e R s e e e e e e = T F 5T o IB. 750
R g e e e b e T e e o ER19,0R5
MARIM.

Avrea; 520 zquare mmilos,
Fopulation: 27342 {1920 census);
Loeation: Adjoins Ban Fransizeo on the north,

Minsral produetion in Marin County during the vear 1923 reached
a value of $688.581, s compared to the 1832 ontput, worth s405089,
thi inerease being doe to erashed reck, and brick. This county iz no
vspacizlly prolific in minerals, althoagh among iy resourers along theas
limes are brick, gems, maneanese, mineral water, st pstone, and i
eellaneons stone.

In twenty-seventh place, commercial produetion for 1923 was:

Bulskapes Walue

Etone,  miseellanrons 2, ST s = e e H ey e §514,0210
Cither minaraie® e s I o L Y L B R O e e S 191,240

oAl wiklpa— o e K = L T = .!_EE-H 01
=lndludes brick, aelny, miocril wator,
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MARIFOSA,

Area: 1463 sguare miles.

Populafion: 2,773 (1920 consos).

Loeation: Most sontherly of the Mother Lode conntics, East-
armiral portion of stato.

Maripoga Clounty 8 one of the distinetly ‘mining’ counties of the
state, although it stands but fortythird on the list of counties in
recard to the valne of its mineral output for 1923 with a total of
$170.911, as compared with the 1922 fSeure of $226,832, the decrease
being due to gold.

Ltg mineral resources are varied ; smong the more important iteme
heing barytes, copper, gema, gold, lead, marble, ailver, slate, goapstone,
and miscellunenas stone, j

The Yosemite Valler is in Mariposa County,

Commereial produetion in 1933 was as follows:

SEubelnoce Valuc
30 S i - = : =1 i fo L
2 L e e e e e S A i T g S [ e L T g . Pt 1,738
B, e BOrE | e e 2 [¥5 LT
L e b [ e H | R e S e T o L ¢ e 50105

i P o e O S R Sl . oo e 2170811

Incind«s BAaryTas a5l prriles

MEMDOCING,

Area: 3,453 square miles,

Fopadation: 24,116 (1920 ocensus).

Lovadion s Joins Humboldl LConnly on e soulh and bounded hy
Lhe Paeific (ecan on the west,

Mendovino's annual mineral produaction has usaally heen small, the
1923 omtput being valued nt $53,410, ranking it fiflieth among lhe
eountics. That of 1322 was worth $20.586.

Deposits of in parl undelermined value of asbestos, chromite, coal,
eopper, graphite, magnesite, aml noneral water have been found, as

will as traces of gold, platinom, aod silver,
Commercial prodoction for 1923 waa az follows;
Subatanca ' Valua
o e N T P T - e e e S o o e P L e 1 S T o S s 45,960
iHhor minerrisz? ! By = 42T 1 " E e 505D
B - W H B e e st e e A D e e S e R ) e s £na.414

E*Thcluded eoal and palural e

MERCED.

Area: 10956 square miles.
Fopulation: 24,579 (1920 census).
Location: Aboul the gepgraphieal center of the state.

Mereed Connty as a whaole lies in the San Joaquin Valley, and it

- fignres ag one of the lesser mineral producing counties of the state.
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The 1923 minernl ownbtput was wvalued at $235630 compared with
2137 570 in 1922, the inerease being due to bulding tile and miseel-
laneous stone.  Gold, platinum, and gilvor were formerly obtained in
important amounta by dredging, whirh eeaged in thiz eonnty in 1918,
thongh a amall vield From other sonrees ghll contitines. Undevelopod
deposits of autimony, magnesite, quicksilver, and limostone have been
noled in this county in addition to the Foregoing,

In thivtr-eizhth place, commercial production during 1923 was as

Follows:

HBubatancs: Value
Etone, nlscellsneons s e 5 -F X 2] STR4. RS
N R E R oo e o S s M DR S S R Y L T S s 101,587

Friaiad ] o e e e S e e SR P P s T Ly Fudn A0

*Tnchedes breick. betiding e, goid, silvor.

MODOE.

Arem: 3881 sipuara miles.
Fopulation: H4256 {1920 censug).
Locotion: The extreme northeast corner of the state,

Modee Counly, like Lassen, hag only in recent years had the benefit
of eommunieation with the cutside world by rail. Among its known
mineral resourees ave; Clay, coal, gobd, iron, guicksilver, sall, and
gilver, Tn fifty-third place, commercial prodoetion for 1923 was as

follows ;

Eubulnooes Yalua
Hione, miscelanenns =, ety S e U T L e o e L 4,108
Crlhar - migscsls® o . s = F M E oo s, W ! iR

TG el et i o S e e e e, DR el B ¥5.007

*Tmelhuades pold aod stlver.

MOMNG,
Arens 3080 zquare miles.
Papmiation: 960 {1920 eonsos).
Localivn: Is bordered by the State of Nevada on the cash and is
abont in the eentral portion of the state measured on a north
and gomth line.

old mining has been earried on m portions of Mona Clounty for
many vears, although talon 08 a whole it lies in a somewhat inaccessible
country so lar as rail lrausportation is eoncerncd. It is in the con-
tinuntion of the highly mineralized bell which was noted in Inyo County
and containg ameng other mineral resources barvtes, clay, copper, gold,
limestone, molybdenum, pamice, salt, silver, and travertine,

Im forty-eighth place, commereial produetion for 1923 was as follows:

SAubetanoe Yalne
et R TR o S e W N A e o Mt L o LT $ 24 661
i e U R e e P L L e T L UL PR e L B L L TR T A0
Btopa, migceHameoul —ooc oo 0T Lt s Tl R L1 BN
e minernls® —____ Sdut e AT e e SRS o 46210

Tatnl wahae. . Ees F LR R |

*Indludes andalnelia, onyx, st {medicinall,
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MONTEREY.

Arew: Hs'.-'l.’m square miles,

Population: 27980 (1920 census), -

Location: West-centeal portion of state, bordermg on Paeifie
Oeean.

Monterey County produced nine mineral subsiances during the year
1923, having g total value of 222022, ax compared with the 1923
ontput worth #253.319, the deerease beng due to coal, although
dolomite amd miscellancons stone made material advanees,  Its minersl
resonrees inelmde hrick, clay, eopper, eoal, dolomite, Leldspar, fuller’s
varth, eold, gypsum, infusorial carth, limestone, mineral water,
petrolenm, guicksilver. glass-sand, sandsione, gilver, aml miseellaneons
A,

In fortieth place, sommereial production for 1923 was as Follows:

BlElance Valns
Brons, miserlhimeulst e e Mook e E LT Ll o P bl e 100,784
CE L el Far L e P S RN LT RN e i 1,235

Tabak il . - 3 TL T |, Bt [ Ao P S S i P = £RRS 02

Flncludes peolding, bailding, hiast, fitor, stoec), pnd roofnge . seoed,
*Incthades asbestoe, dintwoaceons earth, dolamite, mineral water, ricksilver; malt,

piliva (Elasz-samd),

- MAFA,
Avrom: T8I sguare miles,
Paopulation: 20678 (1020 censug).
Logution : Directly north of San Franeiseo Bay—one of the “hay
caiinkivg,

Napa, becanse of its production of siruciural and indnstrial mate-
rials and mineral water, stands thiriy-li'th on the lisl of mineral-
producing countics in California,  Tts mineral resourées inelude chro-
mite, copper, gypsnm, magnesite, mineral water, quicksilver, sandstone,
and miscellangons stone.  In the past this esunty has been one of the
important producers of guicksilver.

Tn 1923 the value of the output inerveascd to $351,592 over the 1922
flenre of $312,270, due mainly to misecllaneons stone and magnesite.

Commereial production for 1923 was a8 follows:

Substanc: AT{ITE Value
Bliteral walar e it SRS e F0 610 prals; ERE.THT
e A e R Bl e 167 finsks e
Btone, mlatellineons oo T Ll AR S 51‘-'1.§55
Other minerala - el e it o 1 it it o e e RIS L)
Total value . o — e ia i i i TR §An158E

MEWVADA,
Area: 974 squarc miles,
Popnbation : 10860 (1920 census).
Locotion - North of Lake Tahoe, on the sastern border of the state.

Nevada, one of the mountain eounties of California, for some years
alternated with Amador in the gold Tead, hut both were passed by
Yuba in 1918-1921, slso 1923, In 1922, Nevada again led. Nevada
Clounty stands seventeenth on the liet in regard to valoe of its tolal
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mineral outpuat, with a Begare of 82370770 as compared with the 1922
production worth $2.966,005. The decresse is due mainly to eold,
While this eounty aetually produces mainly gold and silver, ita
resonrocs eover o wide seope, ineluding antimony, asbestos, baryies,
bismuth, chromite, clay, copper, gems, 1ron, lead, mineral paint, pyrife,
soapstone, and fungsten.
Jnminercial prodociion for 1923 was az follows .

suhstanen ArnrEnl Value
= bl S M TR S T AR LT : ! i e $0 082 155
T R e R R et o) e S A e S e = 1,340 tbu. L]
.2 g e S PR o U T e RO T L2 b e e 2 s Tl St sl LR
Bioma,  misccllnnenas TR e S AR O i i A 1% 209
Qfhy pineraler it e T e s o LT TR A6 hel
R R I e T L e B R T _;,‘R, BT TT0

*Tneludes pebestos, baryoes, copper, grandte, mineral pafiot, piatinamn,

DRAMGE,

Area: THY squara miles,
Populeiion: GLATS (1020 cenans).
Focation : Southwestern portion of state, bordering acific Oeesn.

Orange County is one of the many in California which on casnal
inspection appears to be anything bat a mineral-produsing section. It
slomd Tor sevarsl wvears, however, ag the second county in the state in
regard fo the totul valae of mineral catpnt, onoaccount of its highly
priciactive oil fields. It was passed in 1922 by Tas Angeleg, the
credil, for which is also due Lo 0il, and in turn Oreange passed Kern
Connty in 1923,

This eounky showa an ingrease in 1023, with a total value of mineral
prodocts of f45 468,989, compared to the 1922 ontpnt, worih &35 926 -
08T, Orange passed Bhasta Coonty in 1917, which previously lor a
ﬂI{uthI‘ ol years had ekl all other sountiss in California, exeept

ETIL.

Asgide from the sobstanees aetually produoeed and noted in the table
below, enal, eypaum. iron, infusorial earth, sandstone, aml lourmaline
have been found in Orange Comnty,

Commereial production for 1923 wasg as Tollows:

Eubrtanae Arnount Vialue
Hrivk FFRULE=RTT. = i e 5498 B A1NE 428
T T R ey Ty ol L e e U e o T GRA477.147 M 314,881
e R R P L T B A R s R L6474, 987 This, 41, BT, DE0
Stone,  miacellareous o it o T e e LR i P ot Ba4, 76T
AT T N P BT B Lo e g e el Sl P ) TS e e By R A 16,200

Aty o e bR eI CR SR Do YL, o Fi5 465,050
*Ticludes elay (potlers), copper, Eold, lend, e fHver,
FLACER.

Area: 1,380 square miles,
Populatson: 18,584 (1920 census).
Location: Hastern border of state directly west of Tiake Talioe,

While standing only thirky-first on the list of mineral-producing
pomnties, Placer coutaing a wide variety of mineral sabstances, some
of which have not been commercially exploited. Tis leading produets
melnde gold, ehromite, granite, copper, and elay, Other mineral
resources are: Ashestos, brick, coal; gems, iren, lead, limestone, mag-
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nesite, manganese, marble, quarty crysials, glass-sand, silver, and mis-
cellaneous stone. :

Commercial production for 1023 was ag [ollows, compared Lo a folal
value of $405,975 for the preceding year:

Bubglanoe ATIOUNE "r"a_ru{:

1] 0 0ei et g T e U T, b i BZ01% Lana 2143, 00T
e e e e ?EI'HE
Ckrundl AL el e e LLil iy
g U e e S S SN TR T K656 Lona 10040
A | e e i e i R L TP ; opT
Elone, miseellaneons A 4 o il g e AR e 146,823
Dthae MIRAPRIE® moe o P i b 13657

et HRRLS L e O SO e ) S 0.1 £404 5135

"Imoledes breick, bullding tile chropsita,

PLUMAE,

Avrein: 2094 sguare miles.
Papulation: 5,651 (1920 census). ;
Lovation : Northeastern border of state, south of Lagsen County.

A eongiderable portion of the area of Plumas County liew in the high
mountain, and deposits of the metals, espemially gold and copper, are
found thers, Lack of Lransportation and other faeilities haz retarded
its growth, but its fulure is promising.  Mineral produoection for 1923
was valoed at 23,784,262, as compared wilh {he 1922 omtput, worth
43,314,498, the ineresse being due {0 copper, though there were
diecreases in pold and silver, This placed the county tenth in rank,
In 1918 Pluomas passed Shasta in the copper lead, owing to the Shasta
amelters heing closed down, which position FPlumas still retains,

Among itz minera]l resources ave: Chromite, copper, gold, granite,
irom, lead, hmestone, manganese, molybdomim, platinnm, silver, and
zime,

Comunercial production for 1923 was as follows:

Bubistanos Arnmrnt Valne
COpper ———e e T T v SR A Lo S PR P 1 R Y B3 ES1,60F 1. §3. 063,881
GI.I[':.E:l EHT = T v A T P e it ] il e 174, 3TL
Ellver HIN R e L £ . 443,970
Rt St g TR AR - e e e T e TEN
Qe minerala . A e P bl Nl TR S e A A i T TEl

T g L S 1 AT IR TR BEE
RIYERSIDE.

Aren: 7,240 syuare mileg.
FPopulation: 60207 (1920 censps).
Location: Boathern portion of state.

Riverside is Lthe foarth eounty in the state in size and the fifth in
regard Lo the total value of mmeral output Tor 1923 Within its - bor-
ders are ineluded mountain, desert, and rLE.ll‘Fii':llltUI‘.Fl.]. land, Tz mineral
regouraes 1oclude metals, stroctoral and induslrinl materials, and
galines, some of the more important heing brick, cement, elay, epal,
gopper, feldspar, gems, gold, gypsum, irom, lead, limestone, manganese,
magnesite, marble, mineral paint, mineral water, salt, ronpatone, silver,
misecllancons stone amd tin, Io point of variety Hiverside County
showed fourteen different minerals commercially produeed in 1923,
The increase in 1923 over the 1922 value of #3.243,917 wag dne to
cement,
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Commercial production for 1023 way as follows:

Subsiaiues .|’|!1'_|I:I'l,]|"|+ Walus
Rl R e e e e ] T e S AR = RERTH O8R4
Clay  {ptiery ) i, PR LR R LR Hh. ll:lﬂ ‘toms R R
e R o T T e R Y [ e M A e R 5.0H) foms J0.EnG
e TR I, i e T e T e ] e R o e R e e i e |
s R TR N e e E BT ettt e o S B Th e N, S50 prals G277
Eilica (quartzy. .. S . LR L I a0l Tome 15.001)
Blone, mistellaivedii= bl s e Lol ST e L T TL4. 800
L T R R L e e = RS B; ‘.h‘.i'i' Z5a

Toeal valee et e - ! L b R ]

*lnchides oement, eoitl, ooms- gald, grpsam, slyar,

SACRAMEMNTO.

Ares: Y83 sguare miles.
Papmlption: 90,978 {1920 ecnsus),
Lovalion : North-central poriion of siate.

Sacramento stands sixteenth smong the coanties of the state as 8
miners]l producer, the ontput, principully gold, for 1923, being valued
ul #2.436.010, az compared with the 1922 produetion, worth $2,189.562.
In regard (o gold satpul alone, {his eounty ranks fourth, heing cxeaedod -
only by Yulw, Nevada, amd Amador eonnfies, the Sacramento prodost
coming from the deedges.  Its mineral resourees melade: Brick, elay,
gold, granite, nutural gas, plalinum, silver, and miscellanceons stone,

Commercial produstion for 1923 was az Tollows;

Bubzliaie Vielue
Brirk pnd elle iy U AP o i e FIE7.614
el : = Y R T e s e ulh B 1 ey
e i el e e g et e e el e o ey T T4
L T o O o T, PO L P e LS L S P P Ll S e S b e PO e ol B Tl S8R
Stone, misecllnnrong 1= 4 . LR
Crthar minapgla® v, - ) e e A e P e 21,007

Patal whdiss oo oo . e (=P} e T -ﬂ!,lH&,m_lj

ilncindae atural pos and plietinam.

BAN BENITO,

Areg: 1,392 square miles,
Fopaidation ; 85 (1920 cenaus],
Location: Weat-central portion of atate,

Although eighteenth ammme the enunties of Lhe state in repard to
valua of folal mineral produstion, San Benito Bag led for some years
in one important beaneh of the mineral induziry, namely, quisksilver.
In gpite of the shut-down of the quicksilver mines in 1821-1922, Ban
Bonito Clounty retained its position on aecount of cement, which
showed an incressed vield over both the 1921 and 1922 figures,

Ttz other mineral resourees, many of them undeveloped, inelade:
Antimony, asbestos, hitmminous rock chromite, coal, dolomite, gons,
gypaum, limestone, magnesits, mineral water, and miseollnneons stone,

Clymmereisl prodastion for 1923 was ns Tallows:

FubsElance JUnnainsl, ¥nlue
Slore, mlsnb'lln.nr'uu:a el et T s T = e B474.854
Cilber mingeRlE® - ... - i S e E S I e R L8563, 048

Total valowe o . b o 3 ol AL E A B

*lneloden neboston, eement, dalomiite, muEhnerils, nmiceral walsr, gquicksilver.
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SAN BERNARDIMNG.
Area: 20157 sgnare miles.
Population = 73,401 (1920 ecnsus},
Localion : Sontheastern portion of state.

San Bernardino, by far the largest county in the state, in arca, ranks
fourth as regards the value of its mineral cotput for 1923 with a loial
- of #13,777.253, as compared with the 1922 total of $3.547 900, The
inercasze 18 due mainly to eement, and in part to horates, potash, and
gold.
San Bernardino for several vears (exeept 1918) had led all other
gountied in the state in point of variety of minerals, producing com-
mercially during 1923 4 total of 20 different sabstanees. This connty
alsn ranks first us 4 silver prodocer in the state, from the mines of the
Randshurg district. Tn laet, the California Rand mine, there, has
been the largest, single wilver produoeer in the Tnited States lor the
past three vears. '

This connty, consisting largelt ol mountain and desert country, is
hichly minerglized. the following being meloded among its resonroes:
U Ashestos, haryles, horax, hrick, cement, elay, copper, gems, gold,
granite, sypsuny iron, lead, limestong, manganese, marble, mineral
j:ujut, mineral waler, nitre, potash, galt. soapstone, smla, misce] laneomis
storie, slrontinm, tale, tungsten, vanadiom, and zine,

Commercial production for 1923 was as follows:

Bubslanee Admant Walus
e e . e e D o g B R P -3||'|ﬁ1-,'.T1'i-1- hihis, B 4TH,RTL
iy (potietyy - - . =R tone L5830

Gfapier A e T e e e U O 13,328 1be. 1,854
i iy  Si = SR L) T
LT PRy Y M e L 54,4377 Iha, 2.41h
&Tﬂ-ﬁﬂﬂm‘- - b B e e R et 5,63% 1ons 2B.124

Pl T Rt e . - ¥ 17,350 tons £3.550

o T N g e A Rt e L D L e L L s 2 AR ARY
St 1 R T : =¥ i i T, 435 tons 128,514
Bione, milacellameos — - o o - - L He RS e I51,.151
HEer inlpsricls® o s L = 2ATEH HLG
Total wolwe, - B : i1 d.T0TAh%

| *Includes borales, caleham chiloride, gems, gypeam. Hme; mineral water, potosh,
L omoda {iranad, tangeten concenliates,

AN DIEGO,

Arvea: 4221 aquare miles.
Popelation: 112,248 (1020 censos).
Locatign : Extreme southwest corner of state.

Ban Diego ranks twenty-fifth in the total valne of its mineral output
Cand tied for second place with Lios Angeles Uonoty in point of variety
with a record of 17 differemt eommereial minerals for the year. The
 value for 1928 cqualed $821,776, as compared with the 1922 gutput
8 worth $656,807. In 1918 for the only time in several vears, there was
& no production of gems, o owhich Ban Diego County has led the state,
(i Azide from minerals commercially produced, as shown helow, Ban
O Diego Connty eontains ocenrrences of bismuth, lithia, marble, nickel,
s soapelone, and tin, Potash has been produeed from kelp.

A development of recent years s the shipping of pebbles for prind-
g mills.
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Commereial production for 1923 was ag follows:

Buhstanca Ampund Vel

Ik el B g 0w il 5,805 Tans $100,077
R e e A A R A MY B190 uns A% RO
R R osnhe Y B8 e N o e e e = B, 530
A A R e N N Py e eI e S e P e 40,800
Minern] wober - o e e T 29,195 gals. 670
B T e ey Tt MRS LS e 114
Blome, miscallnteigs | T —— ——————— e add, a5l
Olwr minecsls* ElaTy L B s 27T, 804

Totul valee e 3 AT R el g, e S

*lachedes brick ood tile, foller's serth, bmcl, megrmeeslcem chleride, morble, salt,
aitlch [uRTiz},

EAN FRAMCISCO,

Area: 41 square miles.
Fopulation: BOGETE (1020 eensus),

Hurprising as it wny appear at fivst clonee, Ban Franciseo County
is listed among the mineral produsing seelions of the state, actoal
production congisting mainly of ernghed rock, gand and gravel.  Hmall
quantities of variouz valuable minergl sabstanees are found hers,
ineluding cinnabar, sypsum, lignite, and magnesite, none, however, in
paving guantitics. Some pumics hos been produced, |

In forty-fifth plaue, coanreereinl I:-I‘nfllll‘.ﬁtm For 14923 was as followss |

Eunhetamaon nkne
Ll Y Ty e T T e s G T Bt 1 iy S oy~ IR Sy e O e Fi17.341

SAN JOAGUIN.

Ao 1448 sqymare miles. :
Hoputation: TH906 (1M consms).
Lopgdion: Central portion of shate. |

man Joagquin County reported a minersl pmduetwﬂ for fthn: FEAT 1923
having a total value of $811.229, ns compared with the 1992 ontput
worth #473.395. '

Comparaiively Dew wineral subslances arve Tonnd here 'qhe' chief ones |
heing brick, clay, manganess, natural gas, glass-aand, and mm-:e][mu-'r_:uuﬂ
stone,  Gold, p]utmum and silver have heen obtained by dredging in |
the Mokelumne River, which forms the houndary between this sounty
and Amador on the northeast.

In twenty-sixth place, commereial production for 1923 was as follows:

Bubelogive Walue
cpy nnd eley peoducra E . 24TE BEE
Htom, mafecellaneons o o o el o N e 280507
e U Rl A S R S A ke e Y e B s T8

Total vahwe _______ __ $H11,38%

*Incimdes manganese are - and nataral gas, )

SAN LUIS OBISPO, i

Area: 3,334 sguare miles.
Fopulation: 21,893 (1920 consas), ,
Loecation: Bordered by Kern County on the east and the Paeifie
Ocean on the west, '

Tha tofal valoe of the mineral production of San Luis Obispo Conoty
m 1T was £145,249, as compared with the 1922 output, worth $141.-
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474, the inerease being duae to migeellaneous stone, Among ila mineral
resourees, both developed snd undeveloped, are: Asphalt, bitnminous
rock, briek, chromite, coal, copper, gypsum, infusorial earth, iron,
O limegtone, marble; maineral water, onyx, petroleum, quoicksilver, soda,
“and miseellanecns stone,

In forty-fourth place, commercial production Tor 1923 was as follows:

sikstanan ST Value

CCagat g E T e e R e e M e L L L RS e J5, 965 bhils. $15, 753
CEBtome,  mibspellinesons SEELIL 2 e e o 46,470
B L T I - L e e . e R e TERTY
Y A e L e R T §145,240
;;;Lﬂuﬂ.ha chromite, dlatdmaneons cardls, oaineral waler, guickeliver, sodm  fsnlc

A 5

SAN MATEQ.

Area: 447 sguare miles.
FPopulatton: 36, THL (1920 census).
Litalzon: Peninsnla, adjoined by San Francisen on the norih,

san Mateo's most important mineral products are stone and galt, the

0 last-named being derived by evaporation from the waters of Ban Fran-

ceisee Bay, The total wvaloe of all mineral production during 1923

equaled $329.516, as compared with the 1922 fienres of $243 9584, the

| inerease bedhg due to both salt, snd stone,

+ Hmall ameants of barytes, chromite, infosorial earth, and quicksilver
have been noted in addition to the lbems of economie value given below.

Bricks have also been produced commersially,

In thirty-sixth place, commereia] peaduction for 1923 was as follows:

Eubelinica: “Armount _ ¥alue
iy EF S L e R T (L O R R bt S U L A e 43,737 tang 2L80,103
Stomne, miscellansaius —o_ .. ST e D i G6ain
Cber miperals® a e PN T i RS HE Bk

OB o B i e £ e T e L =y JIE¥ LR

*Includes magncahim cllocide. setroleum, potasih.

GANTA BARBARA.

Arveg: 274 square miles,

FPopulation: 41,007 {1920 cenans).

Loegton: Bouthwestern portion ol slate, adjoinine San  Luis
Ohispo on the sonth.

Santa Barbara Counly owes ifs position of sixth in the state in
regard Lo s miveral ontput b the presenee of productive oil flelds
within its boundaries.  The total value of its mineral produoeiion during
Cthe year 1923 was 35,005,872, as compared with the 1922 ontput of
#4.613.3068,
 Agide from the wineral subsianees listed below, Santa Barbara
Mounty containg asphell, distomacsous earth, gilsonite, eypsum, mag-
Cnesite, and quicksilver in more or less abundanes.

Conumercial production for 1923 was as follows:

3 Hiinslniees Avaant Talue
cMineril wninr e Eardy e L S1, 500 graln. 2k, B0
i taral gas e 1,618,007 A, 1t 72,72k
Ol s L ey R e NS HFELEET Bhile, 5B 4]
ERtons, . nrlseellanedue - Lo G0 e A R 4,284
S iar dudneralet o - Rl 2 e e B e e b 8 A A
id ———
il v B g T, SN e O - ey o o R S = 25,005,878

“Includes bitominous reck. datomacecue esacth, seodstons, shaln ol
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SANTA CLARA.

Area: 1,325 square miles,
Perudation : 100588 (1920 censns).
Location : Wost-eentral portion of state,

Santa Clara Connty reported a mineral oatput for 1923 of 21,320,
493 us compared with the 1922 fgares of $894,036, the increase being
due to brick, magnesite, and miscellanones stones.

This eonnty, lying Targely in the Cosst Rangs Mounlaing, containg
# wide variety of mineral substances, including brick, chromite, slay,
limestone, magmesile, manganese, mineral water, petrolenm, guicksilver,
sngpatone, and miseelloneons stone.

Tn twenty-seeond plase, commercial production for 1923 was as

Foallinws -

Suhetance Svrmounl WAl
e e e e T tHE14 M Rona ey
A R B e o e e e e SE0E tonsz T
Limestons and marl oL e S S S BE0T Lgdms amal
Blagnesila SR W SHANO pama 47802
T T T B #14, 080
i T T e e e W i, B R U i o e T S TUH 575

Total valus. — a) oot SIS §1.530,283
trneludes minsyal waier, naiural gnE, petrabeum, quisksiver, "
SANTA CRUE. I

Area: 435 square miles.

Pognibadico . 26269 (1920 cmsug}.

Loealion : Borderine Pacifie Occan, jusl soath of San Mateo
L RTTTHTE AT

The mineral oatput of Santa Cruz County, a portion of whith s
itemized below. ameonnted to & ‘total valne of $4.225.505, giving the
county a standing of ninth amomg all others in the state in this regard.

The ineresse over bhe 1922 firure of #3608, 805 iz due to eemont,

The eommersial produetion for 1928 was ag follows

Hubstanoe Amounl Value
Lilonges AP O S e SR B B Pl LE.THE Tehiz LR IE G
ST e e O N 1 L e s S .71 Line 14248
Stone, misecllamenns e LT e N 2 N AT Bl o T el 15.3
her minarales® Yt i A ko A

L e Sy T £ e Y| A T $4,225,095

ETocludes bilumdameaa ruck,  cement. pobsds

SHASTA,

Area: 3,858 aquare niles.
Papulation: 13811 (1920 census).
Logialion ¢ North-central portion of state.

Ahasta Cosnty stood twentieth in Califorms among  the minsral
produaeing connties for: 1923, with an output valued at $1.563 387, as
compared with the 1923 production worth #1,513,501, the incréps:
heing due to copper.

The market decrease in 19181921 was due 1o the falling off in the
matput of eopper, the large plants of the Mammeth and Mountain
copper compantes being shot down.  Net taking petrolenm into arconnt,
Shasta for a number of yoaes Ted all of the eounties by a wide marging
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S ht in 1919-1923 has heen passed by San Bernardino, Plumas, Yuba,

Inyo, Bacramento, Nevada, and Amador, among the "metal’ counties,
Shasta’s mineral resonrecs inelude : Ashestos, barytes, briek, chromite,

eoal, copper, gold, iron, lead, linwe, limestone, mineral water, molyhb-

demnm, pyrite, silver, soapstone, miseellancons stone, and zine,

Liagxen Peak is loeated in southeastern Shasta Connty.

Commersial produstion for 1923 was as follows

Hnhatarien ' Amuonnl Ynlos
______ TP e W =) 3,437,083 The, o065, 851
____________________________ g, 45T
b I L2 S HC e o R #28.114 Ibs LR T
8 Flatinum | ! AT 2 : AHE fina oz, 431,828
WEEver P ST P e T s D R AT 47,708
I Elope, mlseelimniaus P v = & = i a6 G0N
Ty R s i R R e e e el R T e L s T B 404018
o ) T | LS, N P Sy T #1.585. 987

Blpeludes pabaedog, Baryies, irein ore, lims, Tmesstone, pyreitas,

SIERRAA,

Arew: 330 square miles.
Fopulation: 1,753 (1920 censnz].
Lication: Eastern border of state, just north of Nevada County.

Bierra [.‘uuﬂtz.r reporicd a mineral prodociion of ‘?-E-E-E il mainly of
I gold and silver, during the year 1923, as compared with the 1822 oni-
& put, warlh $1. T, 626, the desrease i]t'111|.., de Lo gold. Considering
gold oulput alone this eounty stands gixth; and as to total mineral
@ xield, twenty-third,

b Agide from the metals itemized below, Sierra County containg deposits
‘of asbestos, chromite, copper, fron, lead, platinnm, serpentine, and tale.
Commaereial 'I:':II"I'.II!'].1LL1LI:!|IJ for 1943 '.H?I.H as Fnllivws '

] Enhstnnon Vnlge
il ¥ B P T P T R T el | LIS B ] i el e P s Rl S 28751404
I Eilver AU R, LT e R A Lt P 0 ot S s £ 00 W L A f,1H4
IEElone, migesiinnsnnas == e L =81
b s ey ¢ L P A i . 5 TR A
SISKIYOU,

Areg: 6,256 square miles,

Poapulation: 18,545 (1920 census).

Location: Hxtreme north-eentral portion of state, nexl to Oregon
boundary.

Sigkiyou, fifth county in California in regard to size, located in a
highly TI'UJ‘-I&"!‘H]I?EH.'I and mountainons country, ranks forty-second in
‘regard to the value of ita mimeral ontput for 1923, The inercase over
1922 was due mainly to stone and sravel used in hichway constroetion.

Although the coanty iz traversed by a transcontinental railroad in &

- north oand seuth line, the mineral-bearing seclions are almost without
Fexeeption far From leansportation and other Tacilities. A large part
Sof the county is accessible hy teadl only, Future development and
exploitation will incresse the pwr{hmh'ﬂgmy}t of this part of the state
fo a considerabla ﬂﬁ'.frr;'e
Mount Shasta is located in Siskivon Connty,
Among Siskiyou's mineral resourecs are: Chromite, elay, coal, eop-
per, gems, gold, lead, limestone, mangancae, 11111.1:]}1«11+ mineral wn‘:.ar
pamice, qumk&ﬂvﬁr Haudﬂtune, gilver, and misecllaneous stone,
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Cimmmereial produetion for 14923 was aa follows :

Fuhistenoe Armonol Vinlun
S e ; - - fEe e i gl N !t:- g1
LT e e Ik e ] A00 150 Eale, 4,042
T A R T R B L LEEL S &L . AZE
Bilver S [ e e s TR e e ) et e S38
Blome, R'l._iF}."'l?"]ﬁ'l" PO e e o - 158281
CHber mioecale® _ oo _. b=y P e L e Py .I..iIIIE
e gt o1 gl 1| SR R e O T Lo $141, {IH

*Tooludea beiad and [Some

SOLAMOD.
Area: HE square milos,
Popaladion : 40602 {1920 sensns) .
Focadron: Tonehing San Fraocizeo Bay on the northeast,

Solano, while mostly valley land, produeed mineral snbstanees during.
the yFear 1423 fo Lhe total valae of $3,376,585, ranking Lwellth among
Lhe eonndies of the stale, the inerense over the 1922 figures of 35,108,114
b die to eement.. Among her mioneeal resonrees are; Breick, cament, |
clay, Tuller’s earth, limestone, mineral water, natural gas, onyx, guick-
wilver, salt, and miseellaneous stone,

anlmerolal production for 1923 was ns follows .

SukbEtance Aot VYnlno
Etonr, mimeelaneana oo L Al L FLIT.545
Cither minarels® i g B B e B e S TP e T 1,580,540

L R ke e B S . [ O L DR L 55?"?&55

*Tongludes oemnsnl, mioeral wigler, novx ol teonverclog, n1:|1| ksiiveT.,

SOMOMA,
Avea: 1577 square miles.
Fopulation: 51,990 (1920 congms). i
L-:?l[,rﬂ'i'ﬁ-ﬁ South of Mendosing Usinty, bordering on the 'F’.:g-zaﬁc
Jeca,

Sonoma ranked thivtv-ninth among the conntics of 'I]alifnrnia durine
the year 1023, with a mineral produetion of $227.312, as eompaed |
with its 1822 ontput worth $221,941. More pavine bloeks have beend
turned oul here than in any olher section of the state, but this industry |
has now pmrhn:zllh enpssl, owing to the construction of ETI'H}IJth-EEI'fH-ﬂ'E:
pavemenls both in the wmities and on the highways.

Among Sonoma's mineral resources are: Briek, chromite, clay, qunp--
per, graphite, infusorial carth, warmesite, mansanese, marble, mineral
paint, minersl water, gquicksilver, and miseel A SEAKE,

Commercial production for 1923 was as Follows:

Subslaines Amannt Talus
.1-11:1-'*!'51 T e e e il J0,661 Eale. ET100G
LT I et o e L T e L R Bo8 Hasks 21,747
R s T T e = G T Sl B e S TSl 183,053

Totil viiun: o L e e (R 2o izl

i
STANISLAUS,
Awrear 1450 squore miles.
Fapalalion : 43,55?_ (1920 ensus).
Localion: Center of state, bounded on seuth by Merced County.

(#old has usually heen the chiel mineral product of Stanizlans County, | 1
hut it wos exceoded in 1918-1919 by manganese, and fn 1921-1923 h}f
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miseellancons stone.  Brick, ¢lay, gvpsam, mincral paint, quicksilver,
gnd silver are fomnd here to some exlont ag well. This county for
1923 ranks thicty-third in the state in regard o value of minerals,
with an ontput of $H5,010 as compared with 2452167 10 1922, the
decrease being doe to magnesite and miscellaneous stone, though there
was an inerease in gold yield,  Gold, platinam, and silver are obtained
mainly by dredging.
Commereial production for 1923 was as follows:

Subrslnziee Shrmoant Valur
-t e S e e - -2 N e ST, FITL4.ELA
oA AR TR e SR M N ] L 1.02% tana 14,745
51| - oy e RO e L e g B TS i e o e L R HES
Htone, miscolloneons —— o . et e et s #al,065
QOther mincTAE® . g TP T R o T b

L T R e O e R S e WL 445,615

"Topcludes m&gieslle, manganes: ore, platinerm.

SUTTER.
Area: G038 squara miles,
Popeilabyen: 10,115 (1920 cengus).
Focagtion: Bounded by Buite Connty on the north and Sscramento
on the sonth.

Smtter is one of only two eeunties in the state which for a number of
voars reporled ne commercial ontpot of gome kind of mineral substanee,
In 17T some eroghed rock was taken ont, from the Marvaville Buties,
bk thers was no production in 1918, nor 1919, There has been somie
utilization of natural gas. The 1923 mineral yield was valued at 297,
hedng conecaled under *unapporiioned.” Toth eoal and olay exist here,
bat deposits of neither mineral have been placed on a produetive basis,

TEHAMA,

Area: 2,593 square miles.

FPopulofioe : 12,882 (1920 census),

Lapatlion - North-central portion of the state, bounded on the north
by Shasta.

Tehama stands fifty-fifth among the wnersl producing eounties of
the state for 1923, when its output was valoed at $6,218, as compared
with the 1922 yvield -'worth #9388,

Among its mineral resourees are listed ; Brick, chromite, eopper, gold,
manganese, marble, mineral water, salt, and miseellancons sione.

The 1923 wield was distributed as follows:

Hubstance Yalae
Eloms, mmbuellbmeons o o 0 Pt e 54,0l
minergle: S St R S O e PR 1,814

i ey s IRE E N T LI S e O 1~ S 2 $0.216

TRIMITY.
4 Area: 3166 square miles.

Paogulation: 2501 (1920 cenzus).
Lovadion: Northwestern portion of state.

Hid,!
1I-le':I:I!LI’rJ, like its neighbor, Siskivon County, requires tranzporiation
- fgrilities to further the development of its many and varied mineral
resouress,  Deposits of asbestos, barytes, chromite, copper, gold, mineral
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144 MINTRAL INDUSTRY OF CALIFGRMTA,

water, platinum, quicksilver, silver, and building stone are koown here,
ek with the |!}mr|rlinu ol guld. chrobmile, coppoer, 1111](-1:5:':1?#1‘, anid plat-
mim, very little gotive production of these Mminsral substances hag been
mede a5 vel, The 1923 output of $677.174 shows an ineregse over the
1922 figare of F187.007, due to gold aod copper. giving the county
rank of twenty.eighth, for the year;:

Aubaranee AN o Wulue
R = e i o Fis HER, 706 Tha, B4 457
L R L e e L T e e e e I S T B17.541
Flatinue =i v : AT S e T 15 Nre v 3060
oL T R el P | T ESE SEL L T A LT A I'|..=\._ H
S, P e e ST e | PR A T R
Total value LT i LT e et e I FETT.ATS
TULARE.

Areg: 4,856 square miles,

Population : 59031 (1920 census),

Lovation: Bmmd{,d h» Inyo oo the paat, E{m'n on the south, Freesno
an the noeth.

Tulare stands thirty-second on the hat of mineral-prodocing connties,
the inerease over the 1922 wvalue being due mainly to magnesite
Thiz county s mineral resourees, among others, are: Brick, elay, copper,
feldspar, eraphite, gems, limestone, magnesite, marhle, gquarts, plass-
sand, zoapstong, miscellancons stoms, and wine. Tolare for 4 onmber
ol years led the slate o magoesite vutput, exeept im 1018 when it was
pasged Dy Napa Counly, aod an 1921-1923 hy Hanta Clara,

Commercial production For 1023 was as follows:

Substanes Afoaair Falups
R e T Pl e S Pl ) 1S 0O M o 15, 600 tons ka7 5060
Magneslts = R Bl Sl L a3 nE thrs SSE AT
Matural gas HES N ot | &E0 M e UL 180
BElons, R Pty P e o e L T 1,490
E i i e R o e P e e e & LR g S S 1|:-:7L,E.IIT
Tatal valws b - o o F400.RED

*lncluden. brte and granics,
TUOLUMNE,
Aven: S 1H square mileg.
Fapwlattan: 7,768 (1020 census),
Locgfion: Fast-contrdl portion of state -]rfm:!'frr Lode District.

Tueinmne ranks twenty-ninth amone counties of the atate relative
to its total value of wineral outpul for 1923, This counly ranks fiest
as 8 producer of marhle in the state. The deerease in the year's
valuation to $670.462 For 1923 from the 1022 figore of 2764935 was
dae to miseellanenus stone, though there was a gain in gold output.

Chromate, elay, copper, gold, lead, limestone, marble, mineral paint,
platinum, -soapstone, silver, and miseellancons stone are among ils
mineral resonroes.

Clommereisl production for 1923 was as Follows:

Bateslones Arounl Sulun
Gald . St e By s BRah Ll et e 29§08
Limaefone .. .. . i Sk 3140 tone ARG
2 T et P Sen e e o S e e S S T ) LT gt o, 4801
Btane, o T o M Y BT [ i T i [ T IR
Do el mar e - oS e e e et st e HE845

e e e e FATO 52

*Ineludng granita, lme, magnests, merhla,
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VENTURA.

Aren: 1878 square miles.

Population: 28724 (1920 cenzus).

Location : Southwestern portion of state, bordering on Pacific
Oeean,

Ventura is the eighth eounty in the state in respeet to the value of
its mineral production for 1923, the exact fioore heing $4.679.634, as
spmpared with the omtput for 1922, worth $5 837,078, the decrease
heing due Lo lower petrolenm prices,

The higheat gravity petrolewm produced in the state 18 found hers.

Among its other wineral resourees are: Asphalt, borax, brick, clay,
minerzl water, naturnl gas, sandsfone, and misesllancous stons,

Carmmersial production for 1923 was as Lollows .

Subztancen Amonnt Vil
Matnrnl gas -, L 4,132, 31LEF AL 247102401
g Ty e R e S g i i A 1 T P d.610,781 Lkls, A, L0 EE
Hione, miscailanerls X . - o Il e S T T £4.011
s rokfeeale® oo s L o et 12,198

ST TR T . e o gl A LI S e A Dl st Yo T $4.870,86¢

| Tincindes, minersl print and anndstans,

YOl
Aren: 1,014 square miles.
Popridedene: 17,100 (1920 cenans ).
Focation: Sacramento Valley, bounded by Batler on lhe east and
Colosa on the north,

. The minersl preduction from Yolo County duaring the year 1923
eomsisted mainly of wisectlaneos stone, valued at #16 457, ranking it
an fify-seeond place.  Deposits of umidetermined valoe of iron and sand-
Natone have been discoversd within the conlines of this connty.  Quick-
(silver has also heen produced,

YUBA,
drgi s B39 aquars miles,
Populadven s 1ATH (1520 censas),
Locatian: Ties west of Bierra and Nevada counties; south of
FPlumas.

. Yuba is eleventh of the mineral-prodocing countics of the Btate, and
first in regard to gold outpat Tor 1923, regaining its lead over Nevada
Connty in that metal, lron and elay depesits have been reporlted in
it _‘ ecounty aside from the Iollowing comimermal produetion shown for
dhe vear 1923, The inerease over the 1922 figure of 22,558,316 was

- HabAtanca Amopnt Valun
B e e e et e e Tk 21,160,405
sPtatinum e e e L5% fow v, L6874
SEREFEE e - TRICER, WD RS, fi, Vil
|[FEtomi, Iﬂjb:_*elﬁul:uuu ______ 214,880
gk e A ] Nl e L o e S =3 L e el O 106
I Tatal valis, LIRS i T TR Ly R §0.301,128
| I0—35172
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APPENDIX,

MINING BUREAU ACT.
Chapler E73,

[Htate, 1038.]

An act establizshing & stato n'tinlnﬂj bureau, ocreating the nffice of state mineralogist,
fixing his salary and prescribing his TIAWETH and  dutins: _[l"'ﬂ'ifiﬂm-ﬂ for tha
employment of officers and emplaoyess of =aid bureaw, making it the doty of |
parzone R charge of mines, mining operatians and gquarries to make certaln |
raports, providing for the investigation of milning operatlans, d=allngs and |
transgactions and the propecution far defrauding, awindling and :ﬁimlhg =relm; |
creating a state mining bureau fund fer the purpose of carrying oult the provisions |
af thin act and repealing an act entitied “An act ta provids for the sstablishment, l
maintenancs, ap IJUI}PI}H af & HU_"‘\'B:-U. to Ba Xnown af tha state miMng boreais,
and far the appsintment and duties of a4 bodrd of trustees, o be Kncwn asz the |
board of trustees of the state mining bureaw, who shall have the direstion, mans |
agemant and canteal of sald state mining bBurcaw, and to prowide for the appaoint-
ment, duties, and companaaticn af A II?‘!B min-ﬂmhg!&t. "-".'E'l'lil ahall parform the
duties af his office under the control, direciion #nd suvparvision of the board of
trustces af the state mining bureaw.” approved March 23, 1833, and all acts
arrandatary thereot and supplemental thereta arf in conflict herewith.

| Appraved Jone TH, T T effert Aagnet 1, AL
The people of fhe Bhls of Culifermis de eaeet ae follows:

SEcrion 1. Thers is hevely crenred and escablished a srate mining hurean. The |
chief oifficer of sach baveau zhall be the state mineralogiet. which offlee is hereby
ereabad,

Bro. 2. Ii ghall be the ducy of the wovechar of the State of Californim and he iz
Loy eppeeared too mppoint & citiset and pesident of s giabe, baving o practieal
gl seisnbilie koowhadee of mloise, Gl ofice o slate mineralagisl.  Haid slate
minesalosise shindl bold his allice ol (e pleasare of the governor. e ghall b g eivid
eieruCive officer.  Tte shall take and sobseribe e game oath of olfiee as olber
state officers. He shall reocive Tor his seevices o salary of iefes boeedeed dpbines
(23000 per month; to be paid at the same tme and o the same manner ns the
galaries of other state officers. He ghall:alse. peceive hia neceseary  travellog
rxpensos when traveling on the business of his office, 1le shall give bond fopr che
faithfnl performunee of his ducies in the sum of o fhousand dollnrs (R,
gnid bond to be appreved Byothe goversor of cthe Binte of Califernia

Beo, 8. Hadd siate mineraloglst shall euploy sompeianl geoloxizia, Deld aselziants;
paalified apecialists apd offce employess when neceseary in the execntion -of L
plans and operacicns of the baresn, and fix their compensgiion. Tha zid emploryee
shall be nllowed their neccssnrr trayeling exponses when crnveling on the business o
emid depuriement pnd shall ekl oflice ol Gl 1L|-a-:|'|.5-El|r|' of waid st IIL1II1!PH|:IEEF‘|:,

Bro, 4. [L shall be the duly of sald elate mineealogiar o make, facilitate, and
ehconsage, special atodies of the mineral reeources and miperal industries of the
glate. It ghall be his dutr: foocollect statistics conearning the acourrence and pros
duction of che ecanemicnliy important minerals and the mwethads. peeseed i malkir
thofr snlnable copsGinents availoble Far cemooercial wse: o ke g oeollecidon a
bypien] paslogical and mineralegical apechmens, eapeclalle those of economic an
cornaereial lmportanes, soell collection constituting the moseam of the smate minin
burean ;) to provide a library of bocks, reports, dGrawings. beoring upon tho minen
industries, amd acicness of mingralagy nnd geolery, and nos of mioieg and melalluvey
such. libeary conslitubing the Dbravy af the stace miniog boreau; to make
collpetion of apodels, degwloge and deséripdona of the mechanieal appliances nse
o mining and metallargical processes, to preserve and a0 mneintnin sweh eolleetiog
and lbrary ae to make themn availoble for reformos nnd exmniontion, asd opsg
public inspection st reasennbde boors o omainiain, iooeffest, & borean of informpsi
cangerning the winesa] ndusteies of thiz state, to cobsist of soch colleetions an
[fbrary, and Lo areanes, classlfy, catalogos, and index che dntn thersin contrinml,
s manner to make the informption svailable to those desiriog ic; to issoe from tlm
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to toee #0els bolleting 48 Le may desio advisable copsemilng Cee slatisties dnd dech-
nology of the mirernl imdostries of thi= state.

mEe. By EEiw hershy made the doty of the owner, lessor, lesses, agent, maebager
ar other person iu charge of cach pnd every mine, of whatever kind or charncter,
within the state, to forward to the state minermlogizt, apen ks tegoest, of his offios
not later than the thirtieth dax of June. In sach vear, o detalled report upon forms
which will be furmished showing the character of the mine, the number of men theu
cmphgeed, the mellod of workiog sneh mine and the genernl copdition thereof, tha
folal mineral prodiection for Uee past yenr aad suel ownor, Tesser, lesses, ngent,
wannger or Gther pemmon b chaepe of aony mine wilhin the stote most Furnish
whatever information welative to each mine ge the scate mineralogisl may from
time to time mpgyice for the proper dieclinrge of his official duocies. Any owner,
lpss=ar, lessoe, neenl, gmioager oF dalbop person o chiorge of each and every mines, of
whitever kiml or charpeter wilbin e slite, wia fils o eomply with the nboes
provislons shall be deemed roilty of a misdemieanar®

Hee b The srate mineralogiet now performing the ducies of the offiee. of state
minemlogiat shall perform the doticd of the offios of acote mineraloglst 3 in chis
IrmL pravided okl 1B apEdntment. ansl l.|||.||.JiIi.-|'||I=|.ln uf hix sueossser 8 o this act
penvided.
| Hpe, 7. The zald stere mineralopist shall take possession, charge and conieel of
the offices now occopied and nsed by the bonml of trostees and state minervalogist
pid the muaseom, library and lnberngery of the mining bnreaw leepfed io 2an Fran-
_-|5'|:_¢:_||,| ms provided for hy o cerlicin nel of the Iegishiviore wpprovesd  Muarch :5]:, TE0,
auwild heeealler pelereel o oin sectlon fonriesn kereol, and shall mnintiin soeh offices,
‘muwenin, Hbeary and laboratery for the purposes provided in ihis act
. Bpeo B Haid scote mineralopist orogualified aseistant shail baee foll power and
authoricy at any time to enter or examine any and all mines, guarries. welle, mdlls,
reduction works, refining works and other mineral properties or working plants in
tRis gtabe in order to galher duin o ewnply wilth thn providions of thig aot,
H'FJ{‘L O The slule mim-t'uir!-gi.ﬁ:l. ghndl make a blennlal mepnet b Che povernor oo
before the fiftesnth day of Beptember pext precedivg tlhe regular seszion of Cle

deo. ML All moneys meceived by the stnte mining burean or any officer thersof
 (exeept suchoas oy be podd oo them by the stats for disbursement) shall be
| _'m:-.ipr.qd for by the siate nLlnnrllIl.-gixE e alhor ollicer aallucied by Tim fpopet in
| i ploee and b leastc ones 5 montls aceounted for by bin to the stite conteoller dod
Cpabd into the statoe Lreasury o Che eredit of a-fopd which Is herehy created and
Cdezipnated “atate mining boremn fund.”  All moneys now in the possession of the
ate mining burean or any officer thereof reoeived from any =ource  whatsoever,
il be dmmediately paid over to the stele mineralogisl and by bhim aceonnied for
the eontmller and paid into Che stote tevasaey Lo the epedil of sabl fomd,  Boid
Tund shall be usiel wul §= hereby appropriated for the use of sald burean o ecarrylog

ont the purposes of this det.
Y Bec. 11, The said sore mineralogist is hervehy untheriged and empowered o
aezive on behwif of rhis stote, for the u=e aml Tenelit of Bl stk mining barown,
'g'|‘Ftu-, bpguestd, devices anl lisgacies ol oAl it oblser prapely atd o oese Ui saoe in
aceordanen with thie wishes of the donors, and If o instroctions are siven by sabd
Sdanors, 1o manage. ves, and dispose of the gifts and bequests apd legacies for the
at imtereats of said stnte mining borvewn el it Bech mgnoer ps e ey deame proper,

e, 12 The stata Tn"|11.|=rn|1|-gir=|. (HTHTE whenevar he desms iL |J.|I1.'1r|r|.1r|t:_. pregare n
capecinl collection of ofes aod mineeals of Callfornia to be sent to or used at any
world's Falr or exposiiion lo order to display the minerzl wealth of the smte,

SEc. 18, The state mineralogiet iz hereby ompowered to fix o price opon and o
Filispose of to the pabliv, st sech peies, ooy amd ol poblieatiens of the state oiniog
birein, ineloding reporls bulletine, sops, regleters or oler poblications, such price
“ahunll nppt'nu‘mrt'{ﬁ the cost of pobllcaclon and distribuclon. Any and all sumas

".HH. 1'El of the Penal Codle of Califoroia pl.“.l'l.lﬂl:tl "TMxoepl in chsed Where a diller-

pianishrnent - is: preseribed by this code, avery ‘nffense ‘deelared tn be o misdes

cmeanar 18 puntahabls by imprissament inon eounty jad] not execoding six montha, or
¥ oa One not excesding Ove hoodred dollars, or by both™

Digitized by Original from
I_ INTERNET ARCHIVE UNIVERSITY OF CALIFORNIA




145 MINERAL INDUBTEY OF CALIPORNIA,

derived from such disposition. or from gifts or begquests mude, s becsiabefoie ‘proo-
vidad wust by aeeonoled For by said stale mloeealogist and tarped over to the
stmbe lressurar Lo be evedlted to the wining burepn fond as provided for in section
ten, He iz also smpowerad to fernish withoot ecst to public Bhracies the pablivations
of the burean, sfnd to exchongs pmblicntions with piher seolegical sovvers aod
selemtific societios, e,

A, 14, The sl minevslogise providsd for by this acc ghall be the soceessur
in interest of Lhe board of trostees of the sfufe niining borano, aod the siale
mingernlogisl, wnder and by wvivme of thor eorfoin mel, eubitlal “An aclt Lo provide
forr e establishmens, maintennnes and sipeeet of & bureau, fo b2 kbown as tha
gtate mining burean, and For the appolotment and datiea of & board of trostess, to
ha kEnown ns the bonnl of teastees of the state mining burenn, whoe sheldl howe (e
dirertion, matagement, and coentrol of =aid stote minine borenn, wl o peevide fog
it mppointment, duties, and eomgeneation ol o diole wlneealogiat, whi shall perform
the duties of his office onder the conteel, direction and zoppervidion of the board of
truszees of the stale mining borean.” approvel March 28, 18kl and oll biaks,
popers, docnments, perecual property, Teronds. und property oof ewery kind  aod
deseription oblninad or pessessed, or held or csnisobled by D srid board of trascess
of the wald atacs minivg buresn, gl (heoslode mdpecalaglet. and the elarke and
amplovess thersof, ynidor the proviziong of eald act of Maech 23, 18503, or any st
supplements] thereio pr moedatory theresf, shall fmesdistely be Borned ower mond
delivared to the said slate mineralegizt herein providesd foer; wha sboll have charge
nnd cenlial thereof,

Heoo 15, That certzin set eutitled Ao act e provide for- the  establishment,

maintenanes, and support of © s, e be koown as the soote mining boarenn, amd |

for the appoincment. and ddulivs of a hoard of trustess, f0 he lknown as Che boapd

of trosmees of the stals mindae horeaa, and to prvide Tor the appeinloent, daties |

and comprosation of o state mineralegist, who shall pecfaroe the duties of his office

nnder the conkeel, direetion, and supervisian of e board of troscses of the stote |

mining  efeai.” approved Marech 250 TROS. together with all s omendelory
thieeal and aapplemental thereie and all acts o eonfiict herewith are herveby

repenled.
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PUBLICATIONS OF THE CALIFORNIA STATE
MINING: BUREAL,

During the past forty-foar years, in carrying ont the provisions of
the organic act ereating the California State Miming Bureau, there
have been published many reports, bulloting and maps which o (o make
ap a library of detailed information on the mineral indusiry of the
gtate, a large part of which eould net be duplieated from any other
BOMIFCE,

Cing featore thal bhas added to the popularity of the publigations is
that many of them have been distributed without eost to the publie, and
even the more elaborate ones have been sold at & price which harely
povers the cost of printing,

Owing to the faet that fundz for the advaneine of the work of this
department have often been limited, many of the reports and balletins
menlioned were printod in limited editions which are now entively
pxhansted, i

Copies of such publications are available, however, in the Burean’s
offices in the Ferry Buildine, San Franciseo: Pacifle Finanee Building,

Los Angeles: in Bacramento; Banta Maria; Sants Pauls; Coalings;
- Taft; Bakersfield, They may also be found in many publie, private
and technieal hibraries in California and other- states, and foreign
eouTitries,

A eatalog of all publicativns of the Burcan, [rom 1BBD to 1917,
- giving a synopsis of their contents, is issued as Bulletin No. 77,
Publicationz in stoel may be obtained by addressing any of the offices
¢+ of the State Mining Burean and enclozing the requisite amonnt in the
case of publications that have a list price. The Borean iz authorized
to receive only eoin, stamps or money orders, and it will be appreciated
- if remittance is made in this manner rather than by personal check,

B The prices noted inelude delivery charges to all parts of the United

States.  Money orders should ba made payable to the State Mining
Buareai,

Digitized by Original from

INTERNET ARCHIVE UNIVERSITY OF CALIFORNIA




E e

150 MINERAT TNDUEIRY OF CALIFORNIA,
REPORTS.
Anterisks () Indiveld Lhe publleagticn I3 out of priot. =
Ta
**Tiret Annunl Heport of the State Mineralogist, 18580, 43 ppe Hewry {6
TS L SR R e i iy e LT T ST g el S R e g e S e T eeoiius

edEponnd] Abnoal Beposrt of the State Mineralagist, IEbE G142 pp. 4 illustra- |
thone, Y mmap  Ienry W Hibks - o s e i e sl e e e s e .
**Third Annanl Heporn of the Shate ultlfm|1|g1sl‘ '.IHH"Q 11E pp., 21 Ll[l.w.i'rl.
tipne  Hmare G AR s et s o e D L el s e S IS
#EFonrth Annend Heport of the Btate H].L'EI‘E!JI'.'I[!:;‘EL lﬂﬂ-l, 210 p. T illostra-
it R B I P S T e S S e el e R e
=P ifth Annoaal Bepore of the State Mineralowizr, 18805, 284 i, 16 floscra-
tioms. 1 peologicn]l mep. Menry G, Hanks e b g g i i 1
#eRixch Annug] loport of the Blete Mineralogisg, 1tarc T, ]ESE 145 pp., f
illusieations, 1 mop. By Hoory {3, R S SRR D e 1 A2
=xParl 11, 1887, 222 pp., 8O illedivations. - Williaws Teelag, Je 0 ____
®*Baventh Annual Beport of the State Mineraleglet, 1557, 8156 pp. Willinm
e (o R e e ok e L e e
2 Pighth Apnanl Woport of the Eml‘a Minrvalogist, IE.':IE. ME pp., 122 illustra-
tieme.  Willimm Irelem, Joo o o e e S e T
=% Minth Annunl Heport of Lhe Stoty ﬂ-i]nrnt.l:-p,.qr, TSH‘I,EI, .3._3.3 P, 07 1lhestru- I
tona, X peapy.  Woiiam - Teelaag Jeio om0 o e el
=2 Teith Apnuaal Beport of the State Miseralogist, T80 985 pp., .H Hilatens
tiooe, 10k maaps..  Williaoy- Trelan, Jr oo i oot e,
Hlgwenth Depert (Pirst Biennial) of the State Minesaloglst, Cor Lhe Lwo
yonrs vmbing Beptember 16, 1502, GIZ pp., 73 Dlusteations, 4 maps.
Willfaom Ieelsn, Jeoi_  Z i Lt L el L Dl S T P e s e 21.00 {
*3Twellth Heporc [‘-.L-f_u'uu' Hicneinl} of Lhe E-.t.rl.b:u "l.rln-z-ru,]nzlql;‘ for the two
years emdlng Baptewbes 15, ]HFH, G541 pp., T ilusientivns, 5 maps.
d. J. 'L.rqul:-rd___ Aok s e ey ot
*¥Phirteanth [Report (Thizrd Biennial) af L'IJ.F Hiata HIIH"I.E.EI?"IH' for e bwn
yrars ending Zeptomber LH, L8046, 7246 pp, 03 n”u::uaua.m 1 map,
I L T R e A E b S Le =1 ¥
Chapters of (e Sraie -‘lllrrnrulnmstu Tieport, Fienniual Peri-:u:l 1!}13—1I:I1-£
Tletcher Hanliton -
*¥Mines gnd Minern] Tbescovees, Anvadar, Coluveras and Toolumee Connties,
A L 1 | O 0 ] ey R et ek L e T A T O oy
Mines noil Migarnl Resooeees, Colosa, h-lﬂ.lu, Liake, Marin, Nopn, Boluoo,

[T

Hoongma abd Yalo Cowoties, 208 pp. paper Ll
Mines and Mineral Beeoarees, Del MNorte, Huombolde, and Mendesing
Cpunties, 3% po, paper. ... D s T T

**Ahfinez and Mineral Roessarees, l_"lﬁ'l'u:l-. Hﬂrn Kingz, Madera, Mariposa,
Meyced. 2an Joaguin and Stanislans Coonties, 20 pages, papdroo - S
Mines and Mineral Resourcesz of Imperlal and San THers Cauntles,

114 pp., pnper .~ L e By N e R e A%
=3 hlines . nod  Minerol HI"H:HIH'.{.! l:ulumhl Emlru'nu and Trinity Councies,
130 pgr, paper-. .- S ! s l

Pogrtesnth Beport of the State "JJI'.L-EI'.!I{IE.JHI. Far the Midnnisl 'I’n;.nl:ui! :I_El-l._:l--
1314, letcher ITamilton, 1016

A Geners) Brepeicl an the Aires apd Mineral Tesources of Amador, Cala-
veras, Tualumee, Coeluse, (dlenn, Lakes, blarin, Nopa, Bolaoo, Sopoma,
Yole, Drel Movte, Hamboldl, Memforine, Fresnn, TSern, Kings, Madern,
Muoriposn, Merced, Ban Joagqulp, Stanislaas, Ben 1dege, Imperinl,
Bhasta, SBiskiron, and Trinity Counties. 994 pp, 275 lustiakbions,

(1T o e e L bt IR L

Chaptera of the Scate Il-ﬂue.ratc-glst"i Repert, Biconiul Parmd lEIlI!i—iﬂi-EI-,
Fletcher Hamiiton =
Mings and Minernl Hespuress, Alping, Inyo and Mo Cnnnlil:a, 178 pp.,

. e 2 b by PR e v S L A I R T i ok v e e e e 1]
Hame, lncloding geologloal map of Inys County oo 1.2%
Mines gnd Mineral Hesources, Butte, Lassen, Modoc, Sutter, and Tehama

Connties, $ poo, DIPET. e oo Ao T T e P T U 1

Mines ad bfmnruf Respineees, Bl Derndo, 'I"I.E.-l,‘:r*r'I Bucrimenta, and Yoba
Conntles, 198 pj., poper i B o !
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REPORATE—Continued.
Apteridks {(**) indicate the pullication s out of print

rice

Mines and Mineral Hescorces, Monterey, Ban Benits, San Lals Obisps,
danta Harboen, and YVentura Counties, 153 pp., paper $0.HG

Mines wnd Mineral Hm'hhrﬂel\. Las Angeles, Orange, and Hiverside Enunueu,
T pp  paper e e L e T o

Mines nid Mineral Rﬁmu.ren, Ban Beruwardine unid Tolare Coonties, 188 pp.,
i e R R e i LS M5

Fifteanth Report of the Sinte Hlm:nh:umt. for the B:luuha.l Pariod .T.El'lﬁ—

]EHH- ietedier Ha.:ln.l:!l.-lrll THT
A peneral Beport oa the Hlnl.:s and Mineral Resources of Alpioe, Iove,

Mono. Batte, Laszzen, Maodoe, Satter, Telmowm, Macer, Sacramonte,
Yuba, Los Angeles, Orange, Riverside, Han Henito, #an Fais Ohispo,
Zanta Barbara, Yenturn, San Bernardine and Delare Coonties, 956 pp.,
4153 iustmalians, clogh— oo ____ BTG

Chapters of the Htata Minernlogist’s Report, BEienmnial Per‘m& lﬂl"—iﬂlﬂ,
Flatchor Hamilton ;

Mines wid Minerul Resourcos of Nevido Coonty, 270 Do, PODET oo e mvnia e
Mines sad Minernl Resautres of Peouoes l'uunl,;r', TRE IR e e S
Mines and Mineral Resourees of Sierra Coutty, T4 pp, T Ll

Beventeenth Ieport of the Blale Mineraloglst, 1020, E.'Ill.r.'lg in 1..]Jfﬂnl.|u
1lur|ug1m Fleleler Hamiiton @ 552 ppe, 71 tlEl:lE.II‘atur:u.-! bl o 1S

Fighteenth Beport of Lhe Sgale muemlﬂgiul, 1922, Mining i:l't Californin,
Fletcher Hamilton, Chaptors poblished monchiy’ beginning with Jan-

unry, Itk
** Tanunry, **Fobmary, Muerch, April, Moy, Jone, Jufy, Awgust, September,
Uetaber, Movember, |Mesmber, Ry e e e T eatiaw  FTDE

l"'lluph'ru- af Mamelerinlh R-I_.[Il.lﬂ af o Bl F|-1.|11|=r1|||:-gml Mining in I"n'h_fcl:r.u:a.,
Fleteher Tlammdlten gud Fdopd 1o Rool.,  Jonuary, FPebhrmarr, Mareh,
Soptomber, TRk _ o : TS i N Free
Chapters of Twentieth Hepors of th-:- Etah! “mrrulnn:l.nt. 'Hlni':m in California,”
Lloyd E. Toot, Published gquarterly, Jaouary, April, July, October,
1L, per copr_. it s Boonin  wilite Sh o S S b s [ ey
Bubaeription, $L.00 in adrance (lLy calendar year, oulv).
Chapters of State (il and Gazs Bupervisor’s Report!
Bummary of Operutions——Californin i1 Fields, .T1:!I1.'1 1048, te March, 101%9
1 B ) § it ) R et A R T T
Summnry of Opeeatinns—Cnlifornia 0il Fields. Published monthly, berin-
aiag Apeil, 1000
#*Anril, **May, Tune, **July, **Augnst, **Roptembar, **October, Novembar,

**Docember, TR oo Lo L I"ree
Jonunry, Pelroary, I'I-'!nrl:-h .:".pt'll =¥ Muy, Jllma, July, **Angust, E-aptem!:er
Oetaber, November, I!eaember 1020 Frop
Jangary, **Pehruasry, **haech, **April, May, Tunpe,  *=July, .Furgur.;l.,
e¥Heptember, **Octoher, ¥*Movember, **December, 1091 Fres
Junuury, Febroary, Aarch, Apeil, Mar, Jone, Joly, Aumut. Heptember,
Oetober; Howember, December, 1. o e o L Fres
Junnary, Febrogry, March, April, May, Juna, .I1:|131 Anguiat, Hepdeunber
Orctober, MNovember, Doromber, 18238 . .~ . . Fres
dannury, Pebrnary, March, April, May, June, July, Aogust, Beptember, 10934 Fiee
BULLETINA.

Amterisks (**) indicate the publication 1z sal of print

Prics

#*Pnllatin Ne, 1. A Description of Setoe Dresiceated Human Hemaios, by
Winslow Anderson. 1855, 41 pp. G illostrotons. ..

=xRalletin No. 2. Methods of Mine TUikmhering, by W. 1L Storms. 139-1..
B8 pp. 6 hestrn tinas ArErr i s S e N e S A S
waTnlletin Mo, 3. Fas aod Petroleam flEl:-ﬂ.lﬂ.g Farmations of Centel Yallay
of Clnlifornie, by W, Lo Watts, 1504 100 pp., 18 Hluvatrations, 4 maps_
wxBulletin ‘Na. 4.  Cntalogone of Californinn Pessils, by J. 4. Cooper, 1884,
T4 pp., 67 illosteotions,  (Part 1 was poblished in the Seventh Anoial
HEIH:IH: of the Stale Minerabogict, TRRT- Y. o HE S Y S

#rBulledn No. G The Cyanlde Trocess, 1804 hy De AL Be 1|-::||:||:|I l‘l-ll ..
4f Himstrathome . e e

Tiulletia 6,6, California Gold MLl Practices, 1805, by B B. Dregldsgnal fom
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BULLETINS—Continued.
Astorisika (**) indionte the publicacion is cut of pring,
Trice
=ePulletin Mo, 7. Minern] Mroduetice of California, by Ooeolisa Loar e
YeNr 'I""?ﬁ-'i by Chavies O, Yale, Mobolebsd sheeto oo - Dy
e*Bulletin No. E Miperal Froduoetion of California. by Counties Cor the
vear 188G, by Charles 3, ¥ale, Tobalated shoet . o 0 et i
ExHulletin Mo, $. Mine Ddainase, Puomps ete, by Hans C. Behr, 1503,
210 pre., 208 flasteations.. Tis L LT e s R
++Bulletin Ko, 10. A biu]:-:-p;raﬁhr.' Ttet Il.tLI'li' ta tha Zeolegy, Polameologr and
Mineral lEesonraes of Cilifornin, by Ankthony W, Yiegmles, 1598, 121 pp, —-ea
ExPalletin Mo, 11, 0§ g dras Yiebding Formations: of Loe Angeles, Veontuca
and Banin Bacbhara soualiex, by W, Lo Watte, 1807, 04 pp., & maps,
8 BT e e, g et o e a L e BT e e T i
¥ Rnlletin No, 1% Minerml Production of l'._.||.|;f|:-rr||.p., by Uiennliea ﬁ:lt' THEHE,
lay Clharles O, Yala, "Poaboalaled sBeet = HL
**Balletin Moo 13, Miweral Prodoction of Callfoenla, by Countiex for 159,
by Chnrles- 3. Tale. Fabolabed Ehear: o sccms i e p s ik | maas
*Holletin Mo, 11, Mineenl Preoduetlon of Californin, by Oountieg for TRHE,
]l_:." Chacles {7, Tale c i R i e

P Bulletin No. 15 Map of (il ity Fiells, Fresoo I."‘ﬂuur-.l by Jobn H.

REQmpE: oL HEE - o v e mim e S
**Bulletin Mo, 18, The Generis of PEI.‘['D|'E'I.]IEI ani Asphnltum in L-nllmrnm,
hy A8 Cooper, . ISH3, 81 pp., 28 illuskrobons. e T

‘:BIJJ]I'LJZH Moo 17, Mineral Praduction of Qolifernin, Ty Counlies .[l‘.'lr.' 1805,
by Olorles . Tale. ‘Tahalasel sheat ]

#**Bulletin Mo, 18 Mother Lode Revion of Califoraia, i:—p' W. . Btorme.
0,8 0 12 TR 1 1 T T e e ey SR (SR o e DR S S SR SR

=2 e llebin Mo, 19 035] pnd (3ng Y Joding in:lrlll:.l'ln:u:la af 'I:url.'nrulﬁ. 13 w. L.
Walkls, 1HHE 2838 pp., 60 ilestealione, 5 noaps & s,

**Pulletin XNo. 20 H.fr:mml_aa of General Report of Hiate Minlne Borean, by

W L. YWntts. 1830, 21 pp. Thizs btnlletin concainsg n brief stncement

nf Lhe JHEg s of the mineral industry in Californin. for the feer yenn
endlie Thecember, 1009, ot e e

ssDylletin No, 21 Miners] Production of Callfoenin Ly G-:-Imtlea, by Charlaa
(3, Yol LMW, Tebolaced sheet-. - . - B

T Eylletin No. 22 Minern] reduction of Californin for ]-'“:;|1,|r1:|,|.-'n ":"ln.'r_ar by
Charles (. Yale, 1%, Tabolivted shectoo -
Bolletin Ivn, & The Copper Hesources of Californis; by P. C. DuBois,
P M, Andersamn, J, H. Tibbite and & A, Tweedr., 10, 2852 pp., O

MMustrations, aod % mnps_- - t e e e FON0
¥ tnllotin Mo, 24, The Splins ]'_Jﬂ[,n:ua:.,a |:|f [T |1’|:-r'|:|u-|.I |:|;|.' G. I, Bailey. 1002,
i 190 ] ilhestrntions, 5 maps_____ LR Lt T P B S

=*Hulledn Wo. 25, Mineral I'I:'l:lliu-:"ilml al I:Inll:l'laurn]n hx '[:,-:|1||:|I1u:| Far 184,

by Oharles 3. ¥anle. Tabulated sheat %
"*RBalleiin No, 268, Minern] Prodoction of Californis Bor the nut Tifteen

Tears, by Charles 3, Yole. 19402, Tu,hl:l,'lnl;uyl T o e T i o il el e -
*fholletin Mo, Z7.  The Quolekailver Hesoorvees of Claliforoia, by William

Farsiner, T8I, 275 pp., 144 Muscracions, 8 mapa.___.
*4falletin No. 28, Mineral Production of California, for 1002, by Charles

Gk ¥ale, abaleted shestsnca s el e A LR A T
ssPyplletin Mo, #.  Mioema] Pradurelion nE 'C':l:l.hf-:lrr.nn. 'F-'.'lr ".-l.::iul?u YTears, by

Charles &. Tale. 1908,  Tabuluted eheelfo_—_. 2 | oz
**Bulletin Ny, 30, Bibllography Relacng ta the Geslage, [':ﬂaenl-:u]n”, and

Mineral Besatirees of California, by A W TVogdea, 1003, o0 pp._____ o
*2Enlletin Moo 81, Cleciieal Annlyses of Chalifornia Petvoloum, by T M.

Copper, 1004, Tabuolated shest
**[ulletin No. 32, Production and Usa of Petrolenm in Claliforpla, by Paul

VW, Prugzmnn, 113, 230 pp. 110 {lueteations, 14 mape. caee meeas 1R
*eBulletin Mo, 1%, Hmrrul Friluction of Celifornin, by Conndies, for ]I’-.H:IW

by Oherles G Xale “Tabulated ghseb o Lo om0 oo o r ey -und
**Bualletin ™o, 53, Mineral Produetfon of Califorsnds for Eav‘anteen Years, [

by Charles GO ¥ale, 1004 Tabnloted sheet _ oo i ocaces
FEfalletin Wo. 35. Mings and Mineenls of 'I::.“:I:l.'l|‘F-.'|r.|.|'|_||,I hy Chacles 3, IEJF'_

1804 55 pp.. 20 county maps, © Raliel map of Oabifornia. o mcescaa L
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BULLETIMNS—Cantinued.
Asterieks (**} [ndicate e publlestifon 13 ont pf priot,

==Tplletin Wi, S8 Gokl Deedging o Californda, by J. E. Doolittle. 100G,
20 pp., 06 illuscratlions, & meps. o _. SR e R i SR
Belletin Mo, BT, Geme, Jewalers' Matvrinls, snd Dhenamental Stones of
Cilifornin, by George B, Koobs, 19085, II:IE- pp., 84 illosteations_ ... B35
EELEgiTetin Mo; S5 2itrpctorm] aed Tadostrlal MMaterfals of Californin, by
Win., Forstoee, T, . Hopkins, C. Karamore and In 110 Wddy. 1004,
412 pp., LB fuateations, 1 map.. - L e
#oTtnllerin No, S0, Minersl Prodnetim of l"'||]:|f|:-r|:|u.|. by Clrianties, Lor 15“]'-1.
by Charles G20 Yale, Padielobed sl e
wrEilbetin Moo 40 Aineral Prodoction of California for !":il:lte-cn Yourg,
by Charlea G, Yale, 1000, Tabolated sheet. .o T
**Balletin Ko, 41,  Mines and Minerals of Onlifernda, foo 18904, by Chavles

Pries

Cio Wole. 16, B ppe, X0 conoly s .
ttRulletin No, 42 Mineral Prm]un_lmu ol I.“'thﬂruia br Countiss, 1006, by

T i P - O T 1 ) A et D ] R e - i i et
¥EBullitin Mo, ML Mineral Preodootlon of Califernia for Nineteen Yemrs;

Ly Clharlies G Winlve Tabulated sheet o ool co Lo Joio Su i L Dy e

*:Tiplletin Mo, 44, Californin Mines and Mingrals for TR, by Charles iR
Yole, T80T, 41 pp., M conoly maps_ b

*EBulletin MNa. 43 Anriferous HI.i-: e SHunly of Callfornia, by J. A, Edman,

0L 1 e PR b e e e LR B L L
Bulletin No. 460  General Irlde: of 'P‘ul:-]n:auan-: ut the E‘u]:furmn Htate
Mining Huream, by Charles 3, Tale. 1907, B po 2 HS il
#rBulletin Mo, 47, Mineml Prodnetion of Chalifornin, by Counties, T5M5
i IO 1 = T IR ™ TN | T e g o s 1/
**Hulletin XMo. 45  Miperal Preduclion of Chalifernin for Twenty Tears.
A o Emordme N N m e et e s Rl e R L o
**Lulletin Mo, 45k NMinez snd Miperals of Calliornla for LW, by L!mr ]
7 Yile 54 e e e Pak L PR e Lo m S SN s

Bulltin No. 3. The Coppes Besooreoss -:|+' Iﬂu[l.ﬁrrnﬁ, 100K, by A, Haus-
mann, J. Erattachoitt, Je, W, B Thorae and J. A Edman. 260 pp,
T4 A matratlose’ | Bewdsed pdlthan iy St 0 L T
*=futletin Mo, 51, Mineral Production of Californin, by Coonbies, 187, by
b, H. Walker: "Iabnloted sheoko o oL T .
*ePnlletin No. BE  Mloeral Peeduction of Culifornin far Tr.c:nt;r arg Yuu.':
1M, by D H, Walker: Tabulated shest i
*¥Bulletin No, 83, Minern] Prodactlon of Californfa for 1907, with County
Mapa, by B, H, Wilker, 82 Ppovee e e o, P g s 1Tl T el #o
**Pulietin No. 8. Mineral Plﬂdlll:“hl.'l'l.'l f l:‘||]:|f|:|r:|u1 |-|1.- {}cmnhl:., by TX H
Walleer, I3}, Tabalated sheat R el PE
**Bulletin No. 55, Minern] Production of California for Twenty-two Years,
b Iy H, Walliep TO0E “Tabolabed sheet: o, L _Soe ogisdy e
=amnlletin Wo. 5. Mll‘.‘l&t‘ﬂ.] Producling  for 'IFH:IH, wikh I:lml.nl.:.r H&pu nnil

. Mining Fmwa of California, by D, H. Walker. ' T8 PP s oo e,
“*Polletin Mo, 37, Gold Dredging in Callfornia, by W, B. Winston and

Cham, Janin, 10910, 5332 pp.; 299 Mnatrotions and 10 MAPE. - o v eiree cman
==Hulletin e 68 Minerpl Production of California, by Counded, by D. H.

ST s S LT T T e e e e R S Ll M T

“*Bulletin Ne, 5 Minseal Prodnoticn of Californin for Twenty-three ¥ears,
by D H, Walker, 10, Tabnolated sheat
**Rullotin Mo, 60, Minoral Production for 1My, Coanty Hsma and Mining
Lawa of Cubifornio, by 1), H, YWalker, B ph-cm v vnmeeen s
Sapnllerin Mo, 61, Il-ﬂl.'lEI.E.t Prodaetlon of Calitornis, by I]-ﬂ-uul‘.m-l tor. lﬁl'l:l
by DL H, Wallker, Tabulated zheet_ ..
**Bulletin No, #2, Miners] Prodoetion of California for Twenty-four Y enrs,

by I H. Walker, 1930, Tawulated shost 1= L il
¥*Hulletin No, G, Petroleum in Southern Califoenis, by P. W. Prutzman,
T3, 450 pp,, 41 illnstraciona, & maps s FC

4 Halletdn No. 64, Mineral Produstion for '[ﬁ]’l by I"..-.. 2. Honlich, 4% 1 R
=*Rulletin No. 65. Mineral Production for 1912, I:gr B B Boalich, &pp_. ____
**Bulletln No, 83, Mining Lowg of the Tnited Statee and Callfornia. 1914,
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BULLETINS—Continued.
Aptarieka (") indicats the poblestlion 13 ont of priot,

Frice
**Bulletin MNe, 07, Mipsrsls of Califernia, by Arthoe 2. Eakle 1014,
e’ IR | | R P AL R PR o, e e o S
"EHnlletin o, BR  Mineend E'mﬂul_.ﬂl‘:-n ‘F-'lr 'IH"IH- wll'h. Clanty MI,I]_'.-H andd
Migdne Laws, by E. & Boalich, 180 ppoo—____ i
*rBulletiy No. 60 Petreloum Industve of Californis, wich Folle of Ham
(18 by 22}, by K. P. MeLanehlin and O A, Waring. 1814, 519 pp.,
15 illustrakions, 5% figs,  [18 plotes in pcepmpinying Todio ). ocoeen i e
v HEallatin Ma. T Minéral Procdoction for 114, wich E-.;.m_'.tr ]L'[apg and
. sk LR U P 12 R e e I S e e O et T e B il

*tRalletin Na, 71. Minesal Production Por 38915, with l{_.l,:-unl:j Tr!lu.]_'_rg undl
Miniug Lawe, by Walier W, Bradley. I8 pp. 4 illoslralions, -
DBulletin Mo, 72, The Eesligic Pormstions of California, by James Parrin
Bmith. Y o phee ol e DU ET S b
l{n{'unnucsulmm Genlogic Map {of which, Bulletin 72 la exu]anatnrg]-.
in 23 colars, Beple: 1 dnch egualz 12 mi]ea Monoted .- -Cscooon SRS
*eltnlletin Mo, T8 Wirst Annusl Beport of the Stnca Oil and Gng Buper-
wlsor of Culifarnia, for the fizenl zenr 1H15-18, by It F. MeLanghliog
=S Tefh i 1] ||JI|-11.|.'"l‘|:|:|:-r|r5_____. P e Joert A b B F
Bulitin Na. 71, Minoem] Pradnelion of l:'!ui:lfl.-rl.l.m im 1918, wlth Ceanty
Mg, by Walter W, Feadley. - 179 pp, 12 illuslontion s - e oo e Fpie
**Buallelin Mo, T8 TToiiel Statée ond Callformin Minioe Taws, 1917, 115 pp,
PAPEE ol i o Sy e 5 S
Bullttin Mo, 76 Monganess and Chrominm Eu Californin, by WalE-ar W,
Et‘nd]l.- FEmile Hogpenin, 2. A, Logon, W, I, Toecker aod C. A

=

Wm'iug. 'I!HH 2445 pp., 61 illnstrations, B mape, paper_ . .cn e Wil
Tolletin We. 77, Calalogoe of Pabliondions of Oelifornin Stale Miniog
Plrvan, 18201017, by E. & Booalich. 44 pp. paper ~ Free

Bolletin No. T8 Quicksllver Besonvess of Callfoenia, with a Haotlon on

Metullorgy and Ore-Deeszing, by Waltee W. Bradley, 1018, 350 pp,

TT phetographs snd 42 plutes {colered and Tine cots), clath. oo oo 1.6
Bulletin N 790 Macnesite in Callfornis: (Lo peeprestiong) oo = R
Bulletin Moo 20 Teogelea, Molybdenom and Vaonasdiom in Goliforoie

v prepErsten:)). bos oo o s i
Hnlletin No, 51, Foothill Copper Belr of California.. (In preparation.) -

**Balletin Moo 82, RBecond Anovol Teport of the Stoce (48] and Gne Bupors
wizor, for the Azenl yeer IHG-191T, by B P Melaghlio, 1918, 412 o,
d1 Mustrations. elotl_
Bulletin Ko, &t Callforoia Mineral Pmdutt]uu fopr 1017, wItI:L Coanty
Mogpe, by Walter W, Bradley. 17D pp, DPRIOP . ci o civnr e ieemmane  BTEN
&5 Tigfletin, Koo B4, Third Anvnal Report of the State 081 nnd Gas Boper-

vinar, for {ha fsenl yone 1R1T-1805, by I, I Melanghlin, 1918

017 pp., 28 illostrotions, elath.__ T R e =
“*Rolletin Mo. 25, Platinum and Allled Metals In Californie, by O AL Logan,

1040, 10 photographbe; 4 plates, 190 pp., paper__ i)
Bialletin Mo, 86, Califernia Minseal Preduction for 1918, with Eﬂmtg
Maps, by Walter 'W. Dradiey, 1818, 212 pp., 00Dl cm—cccaeaae == Free

*rRulletin Moo 87, Commereial Miverals of Callfernia, with notes on theiy
azes.  dlstribution, propercies, oves, field tests, amd preparvation for

merket, by W, O Costelfo; 18N 124 D, DOl cesuss s s chamsas | msss
Folletin Mo, 88, Califordin Mioessl Produetion  for D018, writh Connty
Maps, by Walter W, Beadley, 1020 204 pp., paper ~ Free

**Hallerln Mo, 55, Petrolesm Iezonrees of 1.'311!*'01’&:&, with Bpacial REfE]"E‘ﬁEE
to Upnpreved Arese, by Lawrence YVander Lechk, 1521, 12 fizgres, O

photographs, & mops I pecket, 156 pn., o e B R L
Bulletin MNa. 90  Coliferpis Mineral Produoction fer 10200 with County

Maps. by Walter W. Bradler, 1021, 215 pp. paper ek ~ Free
Hlﬂlr!cginhﬁq. g1, Minerals of Californin, by Arthur 8, Bakle, 1885, 325 pp,,

clat L e L

Bulletin Mo, 93,  Gold le-sra of California, by Chas: 8, Haley, 1523. 167
par, it phorographs . and T plotes (eolered amil fine cuca, alss gealagic
pi £ R ) 1o o e R e by o7 A ey A1)
Tixtra copies of the ﬁcﬂﬂﬂgm I!'-iarl I'i11 -1 n:-a]u:ur#]'__ 1 HET i)
Digitized by Original from |

INTERNET ARCHIVE UNIVERSITY OF CALIFORNIA



BTATISTICS O ANNITAL PRODTICTION. 155

Bulletin Ko, 03, Callfornla Mineral Produootlon for 18922, by Walter W.

Brealew A0 o e T e g
Bnlletin Mo, (. California Mineral Preduction for :lﬂﬂ‘-‘r]- iy Walter W_
Bradley, 1024 ST Lt e A e S A el e e B Freg

PRELIMINARY REFPORTS.
Aztarieks (**) [ndlcate the publlcation 18 oot of prlot.

ExPreliminery Heport Moo 1. MNotes on Damape by Water in Califorsis el
Fielis, December, 1018 By E. P. McLaaghlin, 4 pp
#*#Praliminary Report Mo, 2. Notez on Dinmnge by Water in Onlifornin Ol
Fiolds, March, 1834, By 1L 1 Melaoghtine. 4 pp, __-_____,______.. e
Preliiminery Report Mo, 3. Manganese and Chromiom, 917, Bre E. #2
Hoalivh. 52 Pt ol
Preliminary HReport Moo 4. Tungsten, Molybdepum and Vanadinm, By
I E. 8. Boalich and W. 0, Cagtello, 19158 34 pp. Paper_ e . ccce  Frea
Freliminary Heport Mo, 5, Anlimeoy, Geephite, Nickel, Potesh, Strontinm
ami "'in, ]"Ilg,' E 8 Boolivh aod W, O, ﬂl‘l.ai:l:]]u,' 1905, 44 P I'p.yl‘:r__ Freo
Freliminarvy Beport Mo, 6. A Heview of Mining in Oallfarnia Dorviag 1919,
l Fletcher Hamilton, 1K), 43 pp. Paperc oo oo e e . ETEB

*“+FProliminnry . Ioport Weo, 7, The Clay Indml‘r}' in Califorpin, By I, 8.

Tankich, W, 0, C!uah]ln H, Hagnentin, 1, A Laogen, and W, If,. Poeker;

1920, 102 pp. 24 Jll.lmt!‘ﬂ.T_'lr.rut:, Papes. - .-
Preliminary Leport Moo 5 A Raview of Minipg in California Dum.uﬁ
1921, with Mores e the Outlook for 1922 Fleleher Hamlbiton, 1932

BT PEDEL. ik —eiiim— = e x e P

MISCELLANEOUS PUBLICATIONS,
Aplprisks (**) Indichts the pablicatian is ant of priot.

=2 irst Annoal Catologoe of the Slate Musenm of Californis, being tha collas
tan madde by the Htate Mining Burean during the year ending April 16,

T & R el L e e hlats
**alglogue of books, maps, lithograpbs, |_|er.|'.||:.!'3._|‘.'-l'|r| ate, im the hb.t'a.l']" of
the Btote Mining Borenn at San Frapciece, May 15, 1854, 1% ppe . ...

*#rCatalogins af Qe Blate Moseam of Califernin, Velume LI, being the oollee-

ton made by the Brace Mining Buorean from April 16, 1851, to Mag GO,

T R R R S I
®:Calalogus of the Btote Museum of Californin, Yolume 111, being I.!.ue il

tlon made by the Scate Mining Bureau Crom May 15, IEE-i to Mareh &I,

G 5 P i i Bt ¢ e S S S W e B LR A e £ e i
**Oatalogna of the Bomie Magenm of Colifornin, ‘F{ﬂum& IV, hr-mg the collpe-

tEsm e Iry tha St MI.I'II:II.E Hurean from Mareh 'EII:F 1E8T, b .!l..l.!gl.l.ﬂ‘t

20, 1800 M1 pn i
"ﬂuhlma of the Librarry of the California State Mining Burenn, Beptamber

et D T e e IR el el e L L g T
“ﬂatﬂ.[ﬂgll& of Wezl Morth Afnerioin nnr] Mnny Forcizn Bhelle with Their

Geopraphical Rangea, by T, G, Corper,  Prioded for the Btate Mining

Bureag, April, 18 - e e T
E "‘"Repu:-lrﬁl: af lh:-l!tnnr'l:l of Trostecs for the four vears ending Beprember, 19040,
R e e e e R T L e W s
ltnﬂaﬂn Beconnaizzance of the Colaraido Desert Hmmg Distriet, l"l:r
Biephien Thowers, 1901, 19 pp. 2 (lostrations. Papes___ - _____ Fros
Commercial Mineral Naotes, A m-;,lll;hr].' mimeagrapled aheet, beglnning
! 3 T IR T o N LR S S ) g i L T e Y ol o
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M A PE.
Registers of Miness WiEh Maps.

Anterialka ("*) indicotn put of print,
A PFrice
*=FHegialer of Mines, with Map, Swedor Coawty oo _C oo oo L . BKUR
""Rl-giuhu' al .:'r]inr:r:... wrth Mg Bk Esante . L 5
*eRegister-al Mines, with Map, Calawerss Coaity = f o s
trRegister of Mines, with Map, El Dorada County S A
**Rogister of Mines, with bMap, Inyo Conntr e AL
T Rogiabtar of - Mings, with Mab, Eorn Oemnil aae rmee e mmae o
..HEJ;'J':BI}e-!r il ."rlill-:::, with N, Taka T:-'mni'].' oy e e L A P M s D 5 0 P L
**Raopizter of Mines, with Map, Maeipose Counly o __— el e e BT L
**Replzter of Minss, with Map, Nevada Cooncy TE zere ) fpae s
®*tepistor of Mines, with Map, Placer Coanty __ . __ | iy
M Rerisler of Mines, with Map, Flymos Connty ooe—— ool ST
**Roxlster of Mines, with Map, S8an Bernoodine Countyoo oo . o
** Regizter of Mipes, with Map, Han Diego Counly AR bl L
*¥|Lepisper of Mincs, with Map, Santa Harbara Councr - oo A T S o L
¥ legistar of Mines, with Map, Skasta County
it ferister of Mines, with Map, Bieren Coanty el T
=4 Hegigter ol Mlom, withh Mg, Siakivon Ooamer- o oo i ool aml
% Regicter of Mines, with Map, Tr].u:'i:.' l'fl:-lul.i}' Seph B LR e b L SRl e e
=Alrgister of Mines, with Map, Tuolumpe Coeonly - =3 =1
et Register of Mives with Mog, ¥Yuby Connty 0 e oy,
HDegieter of Ol Waells, with Map, Las ;‘l]:upq[es Gl.l:jr_ AL H IR

DOTHER MAFPS,
Astorisika ("%} Indicale the publicaticn Is out of poiot.

¥0Mnp of Colifeeala. Hhewing Mineral Dlepesits (560 x Gk dn, )

Map of Forest Reservas fn Califarnia— '
Mounted _____ . e pae e SR T L e 0 L R R il
“4TInmounted e ey e e e e e SRR s S LR s

B e imern] nmil Thalinf "'u'l'n.y af Clalifoenia 7l L R e S R by
==Map aof Fl Daeade Conoty, Shewing Boondaries, Natlional Forestd__.. __ s
**Map of Madera County, Showlng Boundaries, Natdena! Toeveste. . ____
**Mpp of Flacer Councr, Bhowing [oondories, Motionnd Woreste. ..o & ..
#$0Mup of Bhostn Connty, Blawing Hoowdecles, Natioonl Forests o

®:Mup of Hiermy Connly, Blowing Boundaries, MNatonal Foweses . L
**Map of Siskivou Coonty, Showing Boundaries, Mationnl Poresta__ . i

4 :Mop of Toelumpe Connty, Bhowing Boondnrigs, Motions] Werests . ...
b 7 ks g A R S P O R e e T PR R L e ST DL R
wihap of Dresert Region of Soolhern California. I e i
Map of Minaret Distelet. Madera Cownty o o 7 L o4 . f}
Bap ol Copper Depeaits: In-Californin . e e e L G
aid YR BT R TR et P S Rt S L o 1 S S S
Map of TMumas Counky __ . - X LI = i I 2%
**Map of Trinlty Comnty _____ - L oot er et SR
H.u.]r af TTualizinme I:h,:-l:lnl‘.:," oL AT )5 L ek 5
Grealogion] Map of Inyo Connty, SBeale 1 inch egonla 4 miless oo oo WRdl

Map of Californin accompanying Bolletin Mo 58, showing senevalized elassi-
fleation of land with regard to oll possibllitles.  Map -only. without
Bulletin ... s e e S A R TR SR e i

Trealogion] Mg GiE f‘l!.hfi:lrnlu, 118,  Beole ] inch ‘equals 12 miles, A3
accurate and p- to-dare ae avablable datm will prrmit Az regards topogs
rnphy and gesgraphy. Shows rallecads, bichwasgs, post wllices and ocher
towns, First geologioal mop that hos been available slnee 1802, and
ghows geology of endre state as ne other mop does.  Geologicnl detzils

lithographed In 28 eofora. Mounted__ L L e e T L1 ]
g 'J|I|]||-:' Mnp of Rierrn Nevadg Gaold Belr, '-I.'.'l-\.'ll'.-l.'l.'l.., diateibntion - of
nirilerne emmvmla, Ln & enlaies Ll T S T R e AR falll
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OIL FIELD MAPS.

These maps are revised from time to time sz developmant wark ndvances and
ewnerahips change,

Irice
Map Ko, 1—Bargent, Bonts Clacn Counby-- . ——— W-f-':"
Mop Mo, 2—Sunta Mario, inelodiong Cat Caneon and Lea Alamos. ..o .
Map Mo, 3—Banta Mavia. Including Casmelia and Loempoe—— e 'IE
Map No. 4—Whittier-T'ullorton, including  Ofimin, Brea Canyon, Puente
Hiils, st Copote and Hiehiield___ o g e i
Mup ™o, S—Whittier-Fallerten,  ioeluding - Whiltier, West Coyole, and
Montebello il S e ST
Map No, f6—Ralt Take, Los Angeles Connsy_____ . 2o 2 ST
Mop No, T—Runect mnd Bop Emide pod Kern Coanty. oo omom oo o1 5F
an Mo, E—Eouth MI-IE“'EI_‘T nnd Boenn ¥isla Hilix, Koern ﬂlrl:nhj_ ________ i
Map Moo 0—Nocth Midway and MeEickeiok, Tern County_ Toh
Map No, [0—Belridpe and MeEltirick, Koo Coontyo i DA T
Mnp MNo. 1l—TLaost Hilla and North Delridge, Kern County oo bib
Map Mo, 12-—Devils Do, 1Kérm Comniy e e oo e e i i
AMap Mo, 18—Keen Whver, Kecn Couanly a =i el T
Map Neo. 14—Coalinra, Fresno County_ o i iy
Mop- Mo, 1-—Elk Hifla, Bern Counby_ oo o ocac e -Eah
Mnp Mo, I8—Y¥entarn-thng, YVontura Connly__ o oo o Lo oiou oo ]
Muog Mo, 17—Banin Paole-Bespe 0§l Ficlls, Yentiurn Puull.tgr ____________ o il
Map Mo, 18—DPiru-SBimi-Newhall Okl FII""]'JR___ e e e D
Map Moo I0—Avroyo Grande, Ban Lois Oblage Coanty . . . i
Mg No, H—Fang Bench 01 Field - 1040
Map Mo, 21— "ortion of Thstrics 4, hhu‘ﬁ'jn[: Bnun-rInriea of Ol 'F'Leida Eeru
wrl Winga ewsnlies e T ]
Map No. 22—Fortion «of Distriet 3, Shewing U:il Hields; "'iml.t.n. Itnrilﬁ:l.
County b
Mup No. 23 Portion of Disrriet 2, Eh&wﬁan Boundaries of Ol F[P!ﬂB.
Yoenlurp Comiy oo oeee ot A e e I g6
Map No. 24—Trartion of District '| Showing Bq‘[[udar.m uf E'JJ_'I Filelds, Loa
Anpreles aml ﬂlal.'lgt- comofise. o i =l ]
Magp Mo, 20-~Huonfogios Deéach Ol Wiald. e Lin
Bap No, 27—8unin e Bprings 041 Field ___ = <16
Map Mo, 28—Torranee, Los Anpgeles (it -0 7 & o o - Jin
Map Mo, 2—Thaningues, Fos Aupeles Chnely . 1403

DETERMIMNATION OF MINERAL SAMPLES.

Zamples (Hmited to theee ac one time) of any mineral foond in the states mary be
sent Lo the Horenn for idenlificelion, mod the saome will b chnssified froe of chorge,
No samples will be detgrmloed if fecsived Crom 15-C|51.|.l.-; o=t e slide 1L must be
nnderstocd thnt oe azsarys. or gnantitatire determinations will be made. Samplea
shonld be in lump fermo if pessible, and marked plainly with name of sender om
outside of pockage, vie  No samples will he reccived onless delivery charges nre
prepaid. A letter should accompany samsgle, piviog locatlly where mineral was found
and ths paluee of s inlocmation desivad
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