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38 MINERAL COMMODITIEN OF CALIFORNIA (B Part 1] BUMMARY—MINERAL PRODUCTION, 1947-1048

Blons produciion of Californis during 1948. by couniies.

a9

the production from San Beenardino County and part of the pfoduction

T , trom Inyo County wus high- rade tale; the production from Mono and
T Value ) J gh-f ? P
County - Han Diego Counties, and part of the production from Inyo County was 0
- 1,002,200 $742.900 pyrophyllite. o
DRSSPI e ;:gg ' 168,088 Tale, soapalone, and pyrophyllile praduction in Californis during 1848, by countiss.
M lg z,z = e T r SR T T BT ASSETE
18,1 !
Lo e Gt Couny Tons
............... LT 23310 ’
s feanneennnat - o i B tere. e 23,848 $471,008
LT e 4426310 -t i ST 82,072 1,100,258
oI R 34,130 e 2 Derado, Los Angalen, Mosa, Bea Diego- .. ..oocooomroerens 12,513 141913
R ne ' e Potale s oareseseamemnmnsaecannenenn mrnee e 98,081 $IT3T6
""" L 1195070 1,563,728 _
e e 91,570 280,624 _
78,390 o Titanium. Titaninm concentrate (ilmenitc) was produced in Csli-
301,400 : X .
255048 10,30t § lornia during 1948 ftrom two propertics 1t Sand Canyon nesr Saugus,
:#;;: .40 Los Angeles County.
138,00 10083 ) Tungsicn. High-grade tungsten ore and coneentrates mined and
;’ﬁg‘.} ”"}z nhzgp«l in California during 1948 totaled 1,767 short tous (60 percent
45,800 123w [ WO, basia). The 1948 autput of tungsten ore and concentrates showed
1,001,420 3,007,424 na.lrked increase over thut of 1947 when 304 short tona (60 percent WO,
11050240 s 1ssaw B besis) worth $548,231 was shipped. Eighteen aperating properties

e e
t Incivdet Del ll-u.“l:urﬂ- inre, u‘-:.' Maria, m“w». San Baalis, Ban Framciste, B
Jengeie . banid (res. Twlare, astars Comnl
"V.d:m S\her camilee.
Slene vold or waed by producers in Californis in 1948.

- dino, and Tulare Connties.

000 ponnds worth $1,310,430 in 147 The most important production in
Dimecsiea me ’ 1948 was made at the jead-zine properties of the Anaconda Copper Min-
Kiad of stane — T ing Company at Darwin and Teeops, Inyo Connty. The Coronado Copper -
Bhort lens \ Valus Bbort tone Veiw ¥ gnd Zine Company { Afterthoupght mine at Ingot, Shasta County) was '
the only large new zine producer, The San Bernardino County zine eon-

‘}:;::"wr centrates came from the Carbonate King mine near Nipton.
30,404 i

[ eents per pound in 1947, and 11.7 cents per pound in 1946,
" United States Qovernment premium.

§12.000,100
Zinc produclion in California during 1948, by couniivs.

Zinc. The recoverable rinc produced in Calitornia during 1948
' totaled 10,650,000 pounds valued at $1,416,450, as compared with 10,830,

1 The average price of prime western-grade slab zinc in 1048, East 8t.
{ouis, was 13.3 cents per pound, compared with an averae value of 105

.reported shipments of concentrates and high-grade ore in 1948 ; thess
were located in Alpine, Freang, Inyo, Xern, Maders, Mono, San DBernar-

including

pugu——

f County Pousds YValve

Strontium. During 1948 no shipments of strontium :pinerals we
reported ia California. The lust production reported was in 1946, {roa :-.........._::::._,-::::::::_’::_‘;_’::::::::::::::::::: .'m:% ""::m
propertiu in Imperial and Saan Bernardino Counties. _ . _ .,..""" _ ,,, dine-o.oo I 92,000 118,836
Sulfur. The sulfur mined and shipped during 1048 in Calitornif e T L

came from 1wo propertics, one in Alpine Connty and one in Tnyo Countyl.
The 1947 sulfur output camne from two properiies in 1nyo County.
Tale, Soapsione, and Pyrophyllile. The tale, goupstance, sicl Py
phytite mined and shipped in CUalifornia during 1948 _tutu!ud ‘.m,()ah
“hart tons worth $1,773,164, and came from properties i El ]_)orade‘
.nyo, Los Angeles, Mono, San Bernardino, and San Diego Counties. The,

1947 output totaled 31,537 short tons worth'$1,595,422. The materi
U o ararda and Tas Angeles Countiea was soupa..,ue‘
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Details of mineral produciion for cach rounty, 1948 and 1847 *—LLentinued.

Fraone County
N7 148
Produet
Quantity Value Quastity Value
Clsy weis, hoavy clay (ot her than patsery
refroctarion) ... ... ..ol fameaseeeis L J
........... vrecacaserneas LFOY SUBCES 28 %29 s '
Qypeuny, crude. .. short 1o L) ] 15,443 [ V2R of]
Metowry......... flnsha ¢ 2 P TrY [
Notural g88.....coovennninn... M cu (& ¢A, 636 000 4,943,000 | 80,844,000 7.224,000
Naturel u-dha and sllied producss;
Noturel gasolime ¢... ... .... 75,488.000 1900000 } 36,820,000 2,199,000
Fiquebed petsclouss grate !, .. do 41,170,000 3,042,000 | 22,262,000 1,400,008
Potrodeum... ..co.cccven. ..., bardla 44,132,000 { 75560000 [ 45.84).000 | 111,920,000
fand aod puvet. ... . [PPPIIN short tans 1,031,322 L4138 832,004 1,092,004
Bllver....c.ovemvccirennanae. . truy sunces 3 4 ?
Mome. .. oveeenenncuarnias . nhort tone 184810 202,805 418,530 3] X} ]
Tusgeion ceassmirsies
(60% WO basis)........ ... short woee ] * 1 15,60
Unapporionsd (raw sisy sand hm indicated
by IooARote ). eet einanerinneenaneanns SR wsl ... 27.008
Totol vade...oovneniievianernecranafeornnnan veoof SUO.826207 [............ $134,450, 4

Glenn Ceunty

Production in Glenn County in 1047-48 consisted of natursi gas and sand and gravel.

Humbaldt Ceunty

1047

1948

Quantity

Quaatity

Clay oein, Mavy cay (other than potiscy

-

relraslanion). ..o oveicnin i a i s ' feveeertacan
Oad........... LB ] 54,085 ]
Band oad pravel. ... 383,080 221,278 356,243
Bliver. .. .can.... 20 s
Bludl. cocenenrninninans shors wons 60,120 Ll 33,210
Usapporiionsd (raw clay, ‘satursl s, snd
jiamms \ndiontod by foornete 3). ... ... .o foiiineceinas 9220 |............
Total wadue. ... ... i e S f.......... .
impecial County
7 1948
Produst
Quastity Valae Quaatily

ons
Usapportiansd (crude nwu and e
indicgted by foowsets 2). . ..o unonn..

Towl valua. .........

- eeereesacccnn




Part1] BUMMARY—CONTRIBUTIONS OP COUNTIES ry
Details of mineral production for rach county, 1948 and 1047 *Cantinued.
tnys Ceunty

7 1948
Produsi
Quantity Valua Quasntity Valus

............. ] 81,447
HA720 508,000 126,708
69,000 1,184 82,790
2,880,130 8.420 3,084,060
4 105,178 111,937
1,318,678 873,23 8,850

........................ s

184N ' 4

$.074 L] '
82,007 332,540 471,506
100,084 4,080 1,239,500

Cmpportioned (horoa ninessls, fsw clay,

dmtomite, [uller's sarth,  molylderuin,

pomirs and pumicite, sodinm ».l' v, tudg-

wrs roncepiraies, and ileun indicar J by

L S I 3 T e N 1,993,83« |..enonalals 4,084,070

b T R 1T TN E I 90,008,488 |............ 310,380,796
Kern County .
e TR et ==
. 1947 1048
[ Pradust
f ’ Quasatity Value Quantity Valus
Qag producia, heavy clay (other than pottery .

ool relrossorion). .. coocou oo e hew L PO '
Oy, .. . ciiaaana. ... shotl Loam 213478 $T48,273 313,98 $764,200
Nidegng, crude. ......... ..... losgloma |......._.... e s ]

[ P, . . \roy ouress 8228 IR AT ] 4,178 216,188
! Qupowi, erude..... ..o ...l abost Loas $ 352,077 + 558,100 271,908 414.233
[ ey Mou fe. | BRTII000 ] 560000 ) 84303000 ) 8,414,000
" Vamwel gaasiine and allied produsta

| Metursl gochise. ... .. gelioms 134,520,000 4630000 | 143,454,000 { (1,088,000

Logeshiod potroloum gaeey . . . . de 90,458,000 3,482,000 | 107,801,000 §.781.000

Powvdruss . .......... barrele 108,058.000 { 376,783,000 | 108,420,000 | 353,838,000
" oad aed . shety loeae 608,874 71,017 581,408 063,045
oy . ..... - .o 76y ounces 7.088 4,954 13,508 12,328
Game.........cnuioiu-..... oholy lODM s [ PR Dy
Gnapportioned {boron iuloersls, cement,

pemise and pumsicile, Quasts, salt, tang-

o semcenlsrsics, sad ilams Indicaied by

[ ST TR 1 U S MEET & 31 ¥ - 3 SR 11,002,378

........... 200,037,048 |............[0203,7T8,123

op
™
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Dejsite of mineral praduction for rach co
Kings County

N MOPITIRY OF CALIYORNIA
wniy, 1848 and 1847 _Cenlinnse.

(1

1947 1048
Produet : SIS

Queatity Valus Quantity Vals
aruds short sond . v ! f 5000

Natursl goe. Beeone et ML | eh113.000 $0.404.000 | 40310000 | $4.54b
u‘w"ﬂw gassling ”"me 000 3,513,000 118,075,000 #.587,000
yvene v M. "" .. o Sehstow| 1317000 | es4an00 | 4282 0%
o T bares 7504000 | 185,417,000 |  4.881,000 17,983,008
-”l:d"'“ ..... short LOAS ..ot . . .. s

Lake County
- "t 19
Quantity Valua Quaatity
: flaaks M . [
Morewry . ...-- .. ' oh.008
Band amd grovel .. -hn;. [~ ':om J Ao
veesensaens e tod by featnote 2} §. e aiet - 007,243 §ool oot
Uwu—dﬂmmmwhswn. .
Toral VOO ..o snre st stor. 22 l ..........
Preduet
Oobd..oovmannrraronessrs 00t \roy ouness
F o T . do
[TV Y .. .. sort lDus
Unapportiosed (send ond gavel ond leew |

indicated Ly foolacie 3)...ccaorcere .

Part 1] SUMMARY—CONTRIBITIONS OF COUNTIES ar
Deinils of minera) productinn jor ench county, (248 and 1947 S—Tonlinued.
Los Angeles Caunty
= ST ST W LA SR 2T s
™7 1948
Produet -
Quantity Yalue Quaniily Velus
" Chay groduris, beavy clay (other 1bas putiery
il ptlraetonion) .o oovciiniconiieeii el L 1310834000 ... .camrnnn 114,761,000
Chr.aw........ shott tona €17,001 438,148 401,107 300,784
Qud....... iruy ounres "» §.580 214 7,023
Use... short tons 1 D S eIt
...... M eu. fb ¥8.435,000 £,540,000 { 102,761,000 11,508,000
pellons 200,343,000 | 16,008,000 213,871,000 | 25,913,000
d 10,044,600 41,000 | 19,042,000 1,257,000
91,907,000 | 184,494,000 91,000,000 | $33,002,000
+ L R Y B Rt
11,088,319 4,060,922 11,000,817 2,084,418
(] 1 ]
e . - - 4,284,150 3,167,850 LQ:LTN 6.333.0“
L oo i I O i I
amgotens. and Hanw indicated by juotinote
F T % -, 2 PP Lm0
$208,629.638 |..o0ooen, .. |8I70,800293
Madera County
1047 1048
Product
Quantity Valus Quantity Valus
COPME .. o oinnannnianas pounds  dooooooai i 10,000 ’170
[ Y O L o long tome 4 L N I wereonsane
[ T [GPRT Y [Cid 0,008 ] ¢
Pamece and pumisite. .. .o.... . short 1es 31,790 183,473 a3 21
Sand pnd graved. ...l do | 28, 19,040
O {ruy auncen 87 n 1 ]
N T shuct tole Al | S DO “ .
Tumgrtes cohotalrnion
W% WO boaiay-...ocovn.n &n * s W t
tioned {(matum} gas and itene irdi-
onaed Ly foolnate 2)....... beeeresenneon [PPRUDUPN [CT % 1 70 PO 343,008
Total VB, o eoeetneanaseinenaan]re e PEV R L, X PRUTUIOn SAse, 021
1

Marin County

e, and stone.

Praduttion (v Marin County lu 1047 sud 1048 conulated of ruw cluy, vand sad

40




mewoct T B R ERit ISR Sy
1w e et PPN PP (8 mewroo) 4q pevesrpey Fee
‘apenund pue sotuind ‘Linssm )
el oti'es we'zoes | oYM ooy (20E CTeteresTene Tt oy
a g ........................ !‘3 hzd ------------------------ i
009’2t oLt ] (] oy  crremmoeteeltes panst puv g9
. . ) SR R S »ont :...»h. ................. opnn ‘weng
P I B B oot KBly <7 oorreesTesa s e i
s ; ............ P T . wyes w0l
sotvp Ainsnd wrep Anwend | W .. oL1'onis .:!l.!.l.!-i. ll. " oo ‘!n_.:
1anpolg g B P LA -.'.m...;ﬁ. ..... ,ﬂ-“!hﬁ ........................ »ang
et 1981 t ettt oy 4 w1 pue Pey
M2 [ FIT3 L R SV TR T T L L L LA voraund
i ot CTININA Bt iors RPIORTERL I ‘WO
Awunsg wdeN wm -
I
PN LHineend onfsA F Apeend .

o L O R e I onpea ey

et |t P R AN (v
-puwe pue puw punoss pud '\ “wnopned
) spuncdives wnmmulvul ‘st posen iwbden)
i ot1'28t oweeee otLert b RIS oy

M e it T PooUnG Aapy ¢ remtiemect et PV “Jeatfs P .—.b"!"' "o
00v'eeY’t 0s1'908 geo'ezo’ls | cie'aro suoy ffoye cTetettentT L)
oves el B AR A —aena Koty M !n A aqand spras ‘piot 3o prisivuod grgL Py Lysh ny Sy PR uy wojr0poid

AyuneD pesion

onmp Anwend meA finewnd

yanpaig
"ol Lyel

{oaw18 put pien jo pOIRIEOed POl pet LY6L F fianoQ ouOpSVR ¥ Berapeld
Ayuneg eujsepusn

Kyunen Kesejuap

e — T T e g ———— ——
ll\'n’l)\l\l"l-\,.

........................ cemssumse PPN SRR P LA AR | § ] h‘
v 19098 —t Lm stewren) £q puiverpw s poe privapet wmn! pus nuey) prasdiil
........................ \ . op ' i yOUSOURINORR PR
....... RODUPIPP -4
................. . s 12099 et seno Aan TT e *
e [T} o' [<1] h. mna Laxy ] op . -.1»!-. 1.“3
vt 'y wo'oet wee op NN B o PR (wpmse) sy wen el
o : bl h a0 yioqs e op RTINS ot
sos'ce ™ wr'l " wuno K03} e’y ;iu—o: ..................... seddod
...... A R TR 1L 00081 spunod oon'’® pe

A Lnwend) mEA fipwend onpey npeend

|l e snpeid
"t W et Pl

Kyunen seedpiei
snuspueg—e LY41 POO FYOT ‘S1un0s qoRs o] sopionpesd joeswys [o 21010D

- AyuneD susy
nupne)——y L1GI PUV §15] ‘Ajuned yo8) 19 werpanpead 1os00 1w [0 W 0I8Y




B

122 MINERAL CUMMDDITIES OF CALIFORNIA (RALTIF

mare thagt tripled in 19135 wul fur severnl years folluwing, From 10224
production continged uf 5 3 tops per yeap avernge, g from PG4
1o astientas wak peotditecd in UCalifornia, Prodhietion was vesimed in 191)
and has continued to the present wt nn averige rate of more than 100
toun per veur,

A chrysotile deposit 7 niles sonthenst of Copperopuliz, Caluvers
Cannty, wax otie of the fiest to be syatematienlly developed.® Work began
in 1004wt continued intermitsently uatil 19020 Equipment inchaded s
eramber, hammer will, and rompressor. A siuldl tounage of tiber was
produeed and nsed g avonstival nnd fire.proof plaster. Varther experi-
mental work was dane in 14927,

A short-fiber chevsotile was prodieed i sl guantities hotween
INTT and 123 from a serpentine area nenr Washington, Nevada Conuty.!
The rock wan wined in an open pit and erushied in o HAstamp wil
cquipped with air-sucetion and fiberizers, The stumps were Jater replacs
by erushing rolis.

Chrywotile in w serpentine bedt on the southwest slope of Sanpson
Peak near Hernmndez, San Benito County @ was minmd by bl methodi
betwenn 1921 amt 11023, The erude ore was ran through o mitl consisting
of 8 ¢risher and some nir-stetion equipnuent. No deyer was included ia
the How sheet, sl the property was worked only during the dey sensam.

A sniall production of chevsatite from Monterey Connty sl aimphi-
bole from Riveride Connty waw reparted in 1L These were used for
tent purposes and wy pueking in the mannfacture of autoniobile battery
boxes, respectively,

Chrywotile produved in Napa County during 193334 was uned [
test purposes and for exprriments tn will design, Short-fiher chryasutile
wus obtsined from o depusit in Nteel Canyon. Napa County * frum
1941.45. The ore wus mined from s open cut. The mill conxisted of &
Juw-crusher, totary dever, two cyveloies, shaking sereens, two disinle
grators, and a baggeer, The product way wsed i plaster wnd stueeo for
fireproofing war-plant buikilings,

Snull lenses gl pockets of tremolite in peridotite at Mearx Creel
in the northwestern corner of Shitista Coutity 7 have been mined, and
shippid from V2 1o the present. This fiber after hnd socting «nd
shipping ix processed by the Powlstan Mining Cowmpuny and made ine
weid filter puds for the Gooeh vraeibides nsed e ehemiend Inbkarantorien.

A vein of white slip-fibey tremolite is fousd neae lowa bl Placet
Connty, at the serpentine-shute hedrock contaet in the old bvdradie
mitte workingn, The vein runges Fram six to 1) feet in width wd fihers$
inches loug hinve boeen repacted, A sgall prodietion of these fibers (w
une in aeid filters has been reported from 1942 to the present,

s latitn, C. A, Aubuorp fivil divisien—Culaveran County D Callfornia dHn. N
legt. to, p. ’l‘ ty21.

Sogun, . A, und Prauke, Heetwet, Migen pnd miboers) resnurces of Culavers
County : Cnitfurnte v, Miner Bept, 32, o 336, 1936,

M uclioyle, Firrof, Minee wnd inhiirul gesoucces of Nevada County @ Califursh
Min. Itur, Hept, Y18, bls, 87-T0, by,

2 fadzure, G MeR, 8un Benito County : Cpliforuin MIn. Bar, e, 22, pe. 2233, 1928

Averbil GV, Mnes and mberal pesources of San Benito County ; Coitforuia Jos
Mines wird Uevlogy, p. 47, 19475,

# Puvin, Peaelon K., Mines atad 03)petsl roronrcevs ol Naja County s Califoree
Jonur, Minex wud Gaolory, . 163, 1945,

Wenver, Charben F, Gendagy and tolpeen deposiin of to Gf¢] porth of Ka
F o THAY D Calltarntn 18y Mines ttatl, 129, Ly

Erlrlen, 4. U Currept wd peeent inbylige activitien o the Neldg A

Claurnin JUME. Mines ahid ticstuy)y, by 334-355, 1948, "




Part 111} NONMETALEbS— ABREXTON

ttilization.®  Ashestos s of two commereia) elasses ; spinning snd
non-spinning fiber, e Tong, strong, Hexible fibers are spun inte yarn,
which is woven into heatoresisting fnbries stich as brake lintugy, tupe,
and cloth, Clirysotile ix best adapted 1o this use, although the hetter
grades of ceocidolite, mimasite, and s ietimes tremolite, can nlso be used.
Some of the douger grades wre nsed in magnesio bloek and pipe insutation
eonsistitgs of B3 peecent nugmesia td 12 pereent asbestos, Heve, nx well
ae in cements, plasters, and molded grticles, the asbestos ety axoa binder,
The shorter non-spinning grades nre made into shingles, siding, and

per. The use ol asbestos-cement pipe for gus, sewer, and water maing

b inereasintg, as this pipe is resistont to seid aud corrosion, and ix nop-
enmdietive, wind shock-proof, The liher waste or shorts nre ased i muking
mabestus phister, Hooring, and ux fillees i grease wnd paint, The best
grades of tremolite und anthopliyllite are aeid-resistunt and are used ay
flters in chemicanl luborstoriex The low-iron variety of chrysotile fotwd
@ Arizoun is valugble in wmaking slectrien) insulation tapes. Muny new
s il aduptations for asbestos fibers atve constantly being developed
i the insuiation and other indistries, A typica) exsumple is the use of
spray couted insulation for metal, conerete, wood, and other surfaces.
Mining Methods und Treatmend,”  Becnnse Inrge commercinl depos-

it uf ashestos sueh as those in Quebee cover extensive nrens, and the fiber

ecottent of the host rock averuges only from 3 to 1) pereent, open-eut
farge- tonsage opetations are shnost always employed in the carly stages
of develupnent. 'The rvock in blsted, louded with power shovels, und
trucked 10 the recovery pluut. At u later perind in the life of a property
sodergronmd wmining wetliods may be inteoduced, Both shrinkage-stope
sad block-enving methods have been suecessfully wsed for linnlstage
sperations in the Canadian mines.

Milling *¢ consists of separating the fiber from the barren rock by
repetitive erushing, sereening, aud aiv-suction, A typical will flow sheet
would include primary amd sccondary ‘rock crushing to d-ineh wize,
furnace drying to remove moisture, and thirdstage crushing 1o free the
gber. The third-stage crushing product, about f.inch ize, luws to n
Jonrgitudinal shiaking sereen. Uruvity concentiution oceurs us the materinl
moves alung the sereen, producing a luyer of light-weight fibee on top
and g duver of heavier rock on the battom, The light-weight fiber iy
remuved through a suction hood instailed at the end of the serven. The
eversize ruck flows over the end and the undersized rock drops throygh
the sereen. The oversize is crushed to {-ineh yize windd reservenad as gut-
fined ubove, The undersize is fed to a fiberizer, conxisting of high-speed

. hamaers which break the vock by impact, muking & further separation
of rock nnd short libeps, The latter are neparated by another suction.
mreening operation. When free, the fiber is pussed o & two-level sereen
for vize clussiflention. The shorts drop through buth sereens, the medium-
baygth fiber is removed by airsuction from the end of the lower sereen,
md the long Hber is similarly removed ut the end of the top sereen,

Markeis}' Muny of the worll's Jurgest asbestos companivs mine
ol mill the erude materiul at company-owned deporits, und then nanu.

ST he wrer af webientan gid nrbeston \.rml\u i, {0 the Anbentos Facthook, 24wl pp,
P8 Phllulelphia, Sceretarbal Seevive, 19114

sduadtdy, O V., Anlienton tonktr b metiabn o Anbaertin, vol. 36, nos, 3, 4 ﬁ 1444

» Kellvher, 3. C.. MiIug aebventon: Axbwnton, vol, 21, pun, 5 4%,

LR LU BES and Jenking, Ueurge F., up. cit.
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124 SLINEIAL COMMUMTIES OF CALIFORNIA B o

fucture the fnished products in their own plants, Other produeers wll

. : w anierial, eithor direetly or through agents and min-
t'(;l:;’:l‘t::;:::r:ﬂl‘:: lrilll(- Intter ense 1Y is custamary for the pl'mhwvr‘ur f:u‘:
1o snubmit samples for the approval of the consmner. .‘fal;-s (.‘."|.‘."I;}v uﬁ;"
usually based on llui,tlﬂw mull h;‘n;xtl_l ulfc!‘n)l:r.nl‘mt may nlso speeif)

engeth, ¢ sxibility, amd chemiel content. _
“rl“Ikn:hl".;;:‘:xri'gtltgrmh- (:Illlmﬁllll crudes antd spinning fibers cunlmtalmélc.:l‘
an averape price of $6UH per short ton, Only nm--_is-ml! of 1\1»@(:1 o
the Canadiun production was placed in this vh\sslht'n"lml. An ""-‘u::ﬂi
dinte grude of Cunndiay fibers wsedd in stungles und .shc.t-ln.ng a\}r‘;".
$107 per short ton, Abuut 44 pereent of the pl".ulllt'lmn \‘r;pm ‘us c‘ "
gory. Short tibers averngwd 11 per ton, Aceotding to the p:il:; m‘on‘m
Minew PProvinee of Quebwee, Canada.™ Most of the production, UG per
fell in thix class. .

The price on smphibole
ranged from $50 to $200 pev shurt ton d
ignition loss, '

The production of u
44,000 whort tons in 1948, and ¢
the ecountry’s consumption. The

asbentos prctuced in Colifornia in 194
vpending on iron content and

sbestis in the United States was approximatels
urrently coustitutes ubout 4 pereent ol
suttrees of domestic chrysotile in 198

were the mines of The Ritheroid Co., near I-‘.dn.t. \':-n.nmlt,_ uni: mln-n:
near Globe, Arizona. Amphibole was produced in l' :}Ilfnrmlu.'t'mr:.‘
wnl North Carolina. The l““‘l"l‘;‘ll(‘.‘l" bl:h\‘ﬂ'll' :t';:l;:‘:'r‘:i )!"lnluti;luu:::"\huu
i wl wits balaneed by the huportation o . AR

‘(l‘-:‘:‘:fl :sl‘)l::xmim-mln fromt furcign dc'pmlts'. Canaelinn vhr_\l'snt‘lh- [::
the provinee of Quebes ucmmu_ml for nbm’t .‘H pereent uf(‘i‘w “-“"’"Th
or 644,915 net shdrt tons necueding to the U5 Bureun of ‘tn\n;\f.' ~
remainder of the hmported iiber originnted rlp«ﬂy in Soat .\_ ‘ rica .n
conwinted of amosite, erocidolite, und chrysoti e, A :-xh'n.slf_e. p(r:.gr.d.
of underground developinent and mil} expunsion i nlerway in Can
Lo meet the inereusing demund for Conadinn ehrysotile.

ASPHALT AND BITUMINOUS ROCK

Ly CGotgsex 1L OQakEnoT?

The use of naturit Ualilornia asphalt hus been (rn‘u-ml bm-_.k‘ tlu“p‘r;
historic time when Disdisus used it to vn.ulk their ph.mL m;nmm,hn“ e
eurly development ol guids 1o California, hwenl :s'u'llll'v's o ‘nshl e
bituminous roek were used Tor surfuetig. In lnter years, Qu' ur'llxifl‘- ‘Iuw
wis replaced by the heavy products of petrleu rvmu-?’u‘?.‘\\t Irl..lm"‘
proved 1o be wure uniform, of higher grmh-: s to permit ‘ ( ‘e l; o
of spevifications. ‘I'he dnriest profuction ol wnturnd asphalt l“ :tn dy ‘1:
the years 1910 sud 1115 in BHT-48 there was only mw prm_m,e‘r ll‘l
state. 1i the tust fow years there has been resewed mh-r:mll' in the lurg
deponits of bituminous rovk of central sl siathern On l{l;rl||u;’:l':
pussible souree of raw materinl for power development, aid as w di
souvee of petroleam.

" l'm:muul cotpunbentiog o aslse e J.l-rﬂ-phsuu, 15, W, sl MAarkh, Durddy L
ARber Ny \.m-'l“m:k{-xl .':-3:;6.-'3'.‘\-';:L:tf»:'\-nl 21w, VY My dnbs .

:‘!\!!'\.‘:‘:rly\(m:ll;f'l-‘ ill.‘\llr-rl‘umnllnw of Bitune g Wy e abforada fndinus: Cab
RTg L Minex Sl ViIs, o L I8N
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Composition, Natural axphalt consists of heavy Vguid, semi-solid,
and solid hydrocnrbon restdues left when liguid peteolenm wigrates
upward into surface and near-surfuee rocks nnd soil and loses its Tighter
feactions hy evaporation, Thix process resulis in various types of seenmu.-
lations of bituminous materinl, From seeps and poots of almost pure
beavy ptroleinn 1o rock in which dey petrolevn fitly o fraction of the
‘pore spnce. Suel terms as Ctar xand,’ *oil shale,’’ nud asphalt pock”’
sre included in the more general term ' bitinons rock,’’ which refers
to uny ruck carrying n substantind amount of petrolenm. The wo-called
*oil ¥hale’” in Californin containg hydvoearbons in the form of natural
petrolevn, while elsewlicre, ns near Ritle, Colorado, the term oil shinlex”’
may refer to rocky that contain a enrbon eompound, referred to ns
keropen, which is not petroleum, but which may be processed to yield
petrolesim prroshucts.

Various peenline hydrocurbon substances which are wusually con-
siderel as sepurente wineral species, but are vlosely related to asphaitum
{the general wume npplied to pure solild asphatt), are found in widely
separated Ioenlities in the Coust Ranges of Californin. Exnmples arve

sonile, found at Sisquoe in Santn Barbara County ; gmber, found in
the Simi Valley in Ventura County; enrtisife, oceurring in serpentine
m Nan Franciseo, and with einmabar in Lake, Napa, and Sonoma Conn-
ties; aragolite, nxsocinted with cinnnbar in Nupa snd Santa Claes Coun.
tiew; napedite, found in cinnabae wines in Napa County ; and posepnyle,
securring in the cinnubar mines of Lake sl Nupg Counties. Chenticaily,
they are hydrocarbons, consisting of componunds of hiydrogen und earbon,
sften with oxypen also present. These peeulineg hydrocurhon mineraly
Rave not proved to he of commercinl importanee in Californin,

Genernl Geologie Ocenrrenee.  The bituminous materinls that are
founi! in hituminous sundstone aiud shale nidd in il or ture seepx originatel
s orpanic shalex and migruted in o thid state into porons nid pere.
sble reservoir rock sueh ax samdsfons, conglomerate, dintomite, and
fractured shale and chiert, The orgamie source shinles in Culifornia rugee
i age from Upper Jueassie to Plioeene, but Mincene shale, including
diatomite, ix nearly always Found in the prens of bituminous rock niml
spprears to have bren the majur seuree of the petroleum. Large avens of
bituminous rock represeut ofl sunds or stadex whiel lve been exposed
by ermion, nlowing evaporation of the lighter petrolevwm fractions; the
expased sunds may gerinde dowst dip inte wet oil smuds enpable of yielding
oil by dritling. In sneh rocks the natural tar seal aids in trapping liguid
petrvleam nt depth, Tar sevps, deposity of asphalton, and bituminous
sardstone in zoney of fracture, funlting, and severe Tulding, conunonly
ocvir slong fold nxes, nt contact surfaees between differcnt rock types,
amd ulongs bedding planes o stratified roeks. Dikes and sitls ol bitiuninous
sambstone are adso commot ; sotie e e enongl to be of connnerciat
mportanee. Pressiire from earth movements il overlying Tormations

" ferees the cuxily deformed wnd relutively plastic oil sunds wlong zoney
- or plancs of relulive wenkness,

Asphudt, bituminous reck, mind e seeps are fonnd quite generally

m the petrolensm-produeing areas of the state, Lo the carly history of

drlling in Califoruin, wells weve most often Jocated by suel signs with-
oot regard fo xeologie Torpations or straeture, The wost northerly
ml secps in Culiforuia are in sonthern Humholdt Connty, where they
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dioxide ix oxidized to sulfur trioxide; platinnm. or vanudinm pentuxide
in uneil ax n catalyst, The sulfnr trioxide is sithsequently uhsorbed in con.
centrated wulfurie acid.?

Hydrogen subfide gay nsed in making sulfurie acid s seleetively
absorbed from oil-refinery guses by liquid sodinm phenolate, 1t is later
regenceruted from solntion.?

Utitization.  Rulfuric acil is used in greater volume and has more
applientions than any uther industrind chemical. As it is nsed by nearly
every indunstry, the demannd Tor sulfuric seid is an aceurate ninel sensitive
fndicator of genernl husiness conditions,

Sulfurie aeid ix the cheapest acid per unit of chiemical netivity, Tu
outstanding chemical charactoristics are its ability to decomnpose most
nietals and other sulstances, to remove organic matter, and to neutralizs
alkalies. Among ita mest inportant industrial uses are the manufactuee of
fertilizers, sonp, paper, stornge batteries. mnd explosives. Tt is also widely
used in provesses of electroplating, clectrodeposition, and oil refining.

Marketing. Marketing of sulfurie acild is generally restricted ta
arean knrrounding centers of manufacture, This is hecessitated by s
butk, the expense of packagime, und the high cost il danger of trans.
porting the ncid compmred with like esmsiderntions i transporting sulfur
pyrites, and niter used tu produce it. Prices vary widely, depending on
the lot sizes and the aren of prodnetion.®

TALQO, BOAPATONE, AND PYROPHYLLITE

Ny Laursn A, Waranr

The commadition Lule, souputone, and pyrophyilite castoannrily are
discussed as a group, and the U S, Burenu of Mines combines the ninual
production of these materialy in a single tigure. "The pyrophyilite occur.
resices of (alifornia, huwever, can be conveniently considereal separately
nid ure included under u sepurale heading of thix seetion, ITn 1948 the
stute's comhined preduction of tale, soapstone, and pyrophyliite ve
nearly 100,000 tonk, In recent vears tude mining hus inereased sharply
and pyrophytite has been mined in guantity for the fiest time. Soapstone,
as  relatively impmre variety of tale, was mined in California long
before the first production of either pyrophyllite or bigh-quality tale.
The soupstane output, however, has always been smnll compared with the
current output of high-gunlity tale,

TALC AND BOMPSTONE

Mineralogy and Geology. To the mineralogist ““tule’” is u dlistinet
mineral apecies with a composition of HaMe, (8i04) 4, but in commervial
nrage the term eommaondy alludes to a mixture of minerils most of which
are high.magnesivm silicates, The minerad tale is usoadlye, bet net neces.
sarily, & proutinent constituent. Other commuon minerals tu sueh wixturs
include tremolite [CayMpSi 022 (O], serpentine (a hydrous mag-
nesium wilicute), chlorite (un alumino-silicate of iron and magnesinm),

Ralrte, A0 ML, Bulfufie actd mannfucture, pp. 27-4%, New York, Heinhold 10
Hishing (‘o 131§,
P Hiceknuen, Lo B, Buewlrdt GU eperating sulfur recunery unid nt 190 Segund
O wnd Gas Jour, vol. 25, na. 2L, p, 4e, 1916,
Krepu, T, ).. The ecotomen of the wullarle weld hdustry, pp 12254, Btuasla
L I'remn; 1938,

Part 111}

anthopylite | (Me Fe);8ic0u0 01N ], olivine | (Mg, Fe)u8i0,], carbon-
ste miteruly, and quartz. The chemieal compokitions of many eommercisl
tales. therelore, do not approximate the composition of the pure mineral.!
The industeind wsagee to which the material i put determines whether &
particidur minernd of this group is beneficinl, hurmlbess, or nndesirable,

Soapstone commonly contging a higher proportion of the nineral
tale than do sotne commereinl “tales.”’ But the ternt soupstine, us ordi-
sarily used, implios the presence of ingpuritien that prevent the use of
the mateeinl as a high-grade commercial tale. Compactness is also an
mplied characteristie nf soupstone.

Commercinl tale deposits are ordinarily alterations of dolomite,
limestones, or ultrabasie rocks. Most of the tale now produced in Cali-
fornia has sltered Trom dolomite or timestoue. The soupstone deposity
are most commonly wsocinted with badies of serpentine or tale-aetinolite
schist.

Talc Dcposits of Kaslern California. The tale deposits in Cali-
fornia that have formed by the alteration of dolomite or limestone are
largely cunfined 1o a 200-mile belt which parallels the Californin-Nevada
line from the Inye Range, Tuyo Connty, suuthwestward to the vicinity
of Huker, San Bernardine County. Tnelided in thin belt are three con-
trasting fule-bearing nreas which bave been designated respectively
the luyo Range, southern Death Valley-Kingston Runge, and Silver Lake
tale provinees,® Fach provinee containg depoxits which are geologically
similar. Bach alse containg o mine which wan first opened in the period
0519 and which has since produeed more than 106,000 tons of tale,

Inye Runge Provinee.  Most of the tale deposity of the Tnyo Range
provinee ure exposed on the enst and west slopes of the range itself and
in an urea between Darwin and Keeler near the southern end of the
eange. The tule in this provinee has formed by the hydrothermal altera-
tion of Palvoroie dolomite and, to & lesser extent, of siliea rock and
granilic rock? Many of these deposits contuin tule of the type known
e the corsmie industry o8 “steatite.'’ Steatite s an unvsually pure
material which is composed ahuost wholly of the mineral tale and which
ean be ssed ns e ingeredient in the manufacture of high-feeuency insu-
Wtur nlivs, Maguesitim sitieate minerals other than tale sre uwnconimon
o the Tnyo Runge deposits, Indicidual tnle bodies in this provioee sre
charncteristically pind-like or dvresularly shaped. The lurgest known
bulics. however, are more regulur than the avernge and have lengths of
more thuit H00 feet und muximum wildths of 8 feet. In many of the
deposits the alteration bas appurentty been guided by shears and
fractures.

The Tule City mine, nbont 13 miles sontheast of Keeler, Inyo County,
bas produced over 200,000 tuns sinee 1915 when it was first worked. This
w the lurgest output of uny tale mine in Californis. During World War
H this property wus the nation's principal sonree of steatite which was
eritically needed iu the manulacture of clectrical cquipment for the
aruied furces,

tIn this report the term ““inle,” unlexs olherwine qualified, will be uxed In ity com-

mercial meaning.
1AVrizhy, t A Colttarnln Gues: Min. B, vl 187, no. 1) pp. 184024, Jan, 1950,
? e, BM, Some Calforsty tates of steatite Rrada® Min and [nd. Newy, vol. 16,
ta }, b 1L, Jun. 194,

ANONMETALLIUS-—TALOETC, P
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278 MINERSL COMMODITIES OF CALIFORNIA [Bu.

The White Mountnin mine, on the southeastern flank of tl'le Inyo
Range, was also an hnpurfant war time steatite producer. This mine
was first worked in 1935 and has been operated nearly continuously dur
inyg the past 10 years. Approximately 15 other tale mines in the provinee
huve been active in the pust, bul none have tota) ontputs compurable with
those of the Tale City und White Mountain properties.

Nouthern Deatk Vulley-Kingston Range P’rovince. Another prov-
ince that containg geologically similar tule deposits extends from the
southeast portion of the Panumint Range enstward aeross the southera
end of Death Valley to the east side of the Kingston Range. In this ares
all of the commercial tale has formed by the alteration of the lowermost
carbonate Leda in a lute pre-Cembriau sedimentary series. At or unear
the base of the earbonate beds a disbase sill is everywhere preseut and
in contact with or proximate to the tule buidies. The tale, carbonate strsta.
and diabase are all part of the Crystal Spring formation. At seversl
luculitics the taleose horizon is exposed for u distunce of well over & mile.
but commercial tale concentrations within it are ordinarily less cos-
tinuous, '

Though all tale depusita in this province have nearly the same strali-
sraphic position, they ditfer murkedly in mineralogic detail. Some depuita

consist almost wholly of fibrous or micuceous varieties of the miversl

tule. Other deposits contuin two or more types of vommercial tale. These
types include compact, fine-grained and thinly Il{:l)llaletl treimulite rock:
coarse-graived mixtures of tremolite, and the mineral tale; aud 4 s
sive, crudely laminated varicty of the mineral tale, as well a4 the fitrom
and inicaceous types.

The \’\r'elte:'z{‘c miue, immediately south of Tecopa ’sss in San Ba
nardino County, has been the principal tale producer jn the provinee
Hince the property was first worked in 1317, it has x»elded well over
150,000 tons. Most uf this production has come from a single talcove some

which is more than 5000 fectlung and from 20 to Y0 fect wide. The sous W

is underlain by a diabase sill and overluin by siliceous dolumite.
Withiu recent years several other pruperties in the province hav
become active. These incluide the Excelsior mine on the west Hunk of the
Kinguton lange; the clasely grouped Monarch, Pleasanton, an'd 1bes
mines ut the southern end of the 1bex Hills; the Superior and White Cap
mines near Saratoga Spring at the southernmost tip of Death Valley;
and the Warm Spring mine in Warm Springs Canyon in the south-
eastern portion of the 'anamint Range. The general geologic features ot
all of these propertics are similar to those of the Western mine and some

of the deposits ure being worked on s comparable seate. At the Superie

and White Cap mines the commereial tale bodies lic benenth, instead of

above, the diabasc sill. Numerous other tale deponits in the provinee have

been mined in the past and still others remain to be developed. At lomt
three are scheduled to be worked for the first time in 1950 or 1951.
Silver Lake Province.
California tale-bearing belt ia in the vicinity of Silver Lake, Ran Ber
nardino County. Three properties are currently active in this area. The

lurgest of these uperations, the Silver Lake mine, is nbout 10 miles north |

northwest of Baker. It has been operated since 1918, and has yvieldsd

~pproximately 150,(0K) tong of tale and tale-tremolite rock. The com -

sreinl bodies are in a persistent feldspar- and diopside-rich ner’

The southernmost province in the eastem’
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of a highly metamorphosed sedimentary series, Igncous rocka that runge
from mafic to Ielsic in compuosition have extensively invaded the mets-
sedimsents. Individual tale bodies, the largest of which hux an BOO-fuat
srfuce exposure, are narrow snd lenticulse, aud represent o nesrly
complete replaceinent of carbonate strata.

 Most of the tale is highly tremolitie, but relatively pure concentra-
tions of the wineral wale are common next to the footwalls of the com.-
mercial budies, Tule concentrations also veeur, though less ecommonly,
within the tale-tremolite bodies and nest to their hunging walls.

In the Silver Lake province two vther depusits, the Calmasil and
Pomonu mines, are being worked. These are in the vicinity of Yucen
Urove, ubout 12 airline miles north-northeast of the Silver Lake wine,
Mere, us at Silver Lake, the tale bodies ure tremolitic und represent alter-
stions of carbonute strata in metasedimentary rocks, Here, ulso, igneous
recks are extensively exposed.

Tale and Soapstone Deposits of the Sicrran Foothill Bell,  In Culi-
fornia the tule-rich roek obtained from deposits in the tule-nctinolite
schist and serpentine budiey of the western foothilly of the Sierea Nevada
bas ordinurily been ealled soupstone. ‘I'he high iron content typical of this
materiul hus made it unsuitible for most of the uses cited for the su-ealled
high-grade taics. Though mined in much smaller quantity than tales of
the eastern California belt, the soapstone has been in steady demund for
many yeurs. Relative nearness to markets and inexpensive mining favor
the development of these deposits.

Since 1895 soapstone production has been recorded from 17 prop-
erties in seven Sierran fouthill countics. Previously, soupstone hid been
mimed and used as a coustruction materisl in this area, but specific data
oa this earlicr production are not avaiinble. Most operatiuns were sinall,
sad but few continued for periods greater than 10 years,

The Swift dcposit ncar Latrobe, El Dorado County, was operated
duriny the period 1916-24 and was again worked for sbout 4 yeurs buegin-
aing in 1936. The Prouty tule mine, 1§ miles south of Shingle Spring,
Rl Dorado County, was worked intermittently from 1919-28. The McLenn

 depoait in Butte County was worked from 1923-40, and the Pucific Min-

orals Company deposit, about 3 miles northeast of Latrobe in El Durado

. Qemnty has been worked from 1929 to the present.

Other properties contributing soapstons within the last 30 years

. Imclude one in Butte County, two in Calaveras County, three in Kl
< Dorsdn County, one in Tulare County, two in Tuclumnoe County, miul

five in Amador County.

Miscellaneous Tale and Soapstone Deposits.  Taleose materinl by
sino been produced from several other deposits seattered througlout the
state. Tale deposits on Santa Catalina Islund, which were worked in the

. sighteen-nineties, are among the first for which there is a recorded out-

t. In 1917 and 1923 a small amount of taleose rock is reported to have
obtained from a deposit near Acton, Jus Angeles County. Sinee
IO talc has been intermittently obinined from the Qanim mine, 1 gull

* preperty near Schilling, Shusta County. The tale bodies at the Gunim

y

+ mime are in an altered zone in mela-anidesite.

Uses and Marketing of Tale and Soapxions.  Most of the tale mined
I California is milled in Los Awngeles; the remainder is processd at
plants in the descrt area, in the San Francisco Duy arca, and nt Opden,
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American Minernls Co,,
$40 Mission Rd.,
loa Augeles, Calif.
Mking, Kroll & Co.,
& California 8t.
an Francinen 4, Calif.
Bareid Sales Divivion,
Nationsl Tead Co.,
0 Ducommun 8t.,
Los Angelen, Calif.
Concentrate & Cleaning Ca,,
Bishop, Calif.
Bexd, 1arey E., Co.,
Ar Athambra Ave,,
Tus Angeles, Calif.
Slee Qtar Mines, Ltd.,
T H. Andermm,
Lon Angeles, Calif,
tMUL »t Zuriek)
Bead Riros, & Co,,
401 Market 8¢,
.:; P':'E::m 6, Calit.
y »rom,
320 Market B¢,
Ran Fruaeiseo 11, Calif.
Bewmley- Donaldson Ca.,
T Flownrd St.,
fan Francisco 8§, Calit,
smd 3050 F. Rinuman Ave,,
iluntington Park, Calif.
Sertan firos.,
Rexamand, Callt,
Pette 1.de Mining Oo.,
Randwhurg, Calif.
Commercinl Minerald® Co.,
310 Jrwin Re.,
fan Franciaen 7, Calif.
ey Chemical Laboratories,

X &8,
Orovllle, Calit,
Bapire Btar Mines Co., Tad.,
Grasa Valley, Calif.
Wdecker On,
00 8, Mixxion R,
Lo Angelos, Calif.
Bt Brow. Chemical Co.,
150 Bax 8L,
Lrs Angriex, Callt,
Beatley Tndustrinl Minern,
F. 0. Bux 303,
Riskop, Calif,
untrist Mineraly & Chemical Co.,
8 Gilninn Re,,
Rerbelrey, Calif.
Keanedly Minerals Con,,
ol B, Olympic Blvd,,
Lea Angclew, Calif,

DIRECTORY -~ 3

LIST OF MINERAL DEALERS, CUSTOM MILLS, AND
COMMERCIAL GRINDING PLANTS IN CALIFORNIA

NOTES

Commercial grinding of minernls.

Denler In tungsten ures, mereury, Kypmim
and linierock,

Tule and other soft non-metallie minerals
xround by cuniract ur purchased.

Cuxtom mil; perchawe tungaten ores and
bune meia) nres.

Dealer In (nduastrlal sand and sillea
protucis.

Denler tn tale, elay, and limenlune,

Dienler in export minersin.
Denlee In all commerclal migerals.

Dienler in mind, elay, Yimentone, dolomite,
nml other minerals.

Cuntom eyanide mill. Qold and silver oren
prchewed,
Cuxtom amalgamution aill, gald-silver ore,

Comnercin] geinding Ly cvatract or min-
erula purchumed.

Custom mill for black sands,

Amalgnmntion and eyanide mill; gold vre
purchnsed.

Clny grinding plant; noo-metallie min-
eraly ground by cuntruct or purchased.

Trindiug wabiexion, and custom milling of
sall Juls of suft nun-metellie minerals.

Denler in tale, pyrophyilite, asbestos, and
unruet anads.

Kow-mefuilie mineraix Krownd hy contrsrt
or purchnswd,

Nan-wmetullic minernis geomml by eontraet
or purchuwesl,
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-andilusite depoxit deseribed in the section on andalosite, kyanite, and

sillimanite in this bulletin. Pyrophylite is now heing nbtained at opers. -
tions nenr the north and south end« of a pyroplivlitic zone which is
exposed for o distunee of uhout 2 miles alonge the lower west free of the
White Monntuins cast of the Shealy rail siding, The pyrophyilitic zone
lien to the went of the yuartzose, amdajusite-bearing zone and is, itwil.
bordered on the west by mienecous schists, Surface exposires of the
pyrophyllitie zone are vommonly seversl hundred feet in width, thouyh
not all of the zone hax yet proven to be of commercial material. Both mines
are guarrying operationm.

Pyrophyllite hax ulso been vbtained from a recently developed depusit
about i miles north-northwest of Aberdeen, lnyo County, lere a pyre
phyllitic layer is overlain by crinvida) limestone. The extent of the depesit
in largely obscured hy alluvinm which overiaps it on three sides.!

Ninee 19435 pyrophyllite has been obinined from the Pionecr mine in
the Sun Dieguito ares of west-ventral San Diegn County. The pyro
phyllite budies are elongite lenses representing the alteration of Jurawie
(1) voleanic rocks which are intermediate to feisic in composition.?

ixposures of the pyrophyliite-bearing voleanies are confined to an area

of npproximately 1 squarc mile. The primary layering in the vdl-
canics and the long direction of the pyrophyllite lenses generally strike
northwest. B

The highest grade pyrophyltite schist is n lens at least 150 feet fong
and 15 feet in avernge thickness. The main workings are open cuts and
have been developed primarily in this body.

Uscs of Pyrophyliite.  Pyrophyllite and tale are employed in mavy
simitar usex, though in California aml throunghout the workl tale is mined
in much Inrger quantity.

In recent yeuars pyrophytite hay been used principally as an insecti.
¢ide diluent, and as a filler in hacd rubber, It is also employed as a raw
materint in the manufacture of wall tile aid refractory ceramic boldien
Other mnterinly in which pyrophyllite verves effectively as & filler include
roofing, cottun cordage, textiles, speciul plasters, paper, oileluth and
linulenm, plastics, and soup. Small amounts have been used as a base for
cosmmetic preparations. Neurly all of the pyrophyllite mined in California
{o dntc has been marketed ax insccticide dust, but in mid-1949 nmaterisl
from the Huntley deposit in Mono Coumty waa being shipped to the las
Angeley area as a red-hurning tile ingredient.

Procesning and D’rices of Pyrophyllite. Like tale, pyrophyilite »
dry-ground to u fine size aud to standard grades. California operstor
have valned unground pyrophyllite at the mine in the range of $1¢ o
$20 per lon,

‘~0-l-kclhou. G. B, oral communication.

*Jahns, B, 15, and Lance, J. I, (levlogy of the Ban Dieguito pyrophyllite area

San Dicgo County, Calitornia, in preparation.
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Utah, Milling connists simply of dry grinding, but care is taken to main.
tain standard grades. Much of the tale is sold nnblended, but the blending
of different tale types ix a common practice.

More than half of California’s vurrent tale output is consumed by
the veramic industry. Steatite from the Inyvoe Runge is shipped to fae.
tories in the eastern United States where it is used a8 the principal raw
material in high-frequeney inxulutor badies. A Inrge part of the produe.
tivn of both tremolitic and non-tremolitic tale mined in the Death Valley
and Bilver Lake arcas is marketed ag an ingredient in wall tile, The pris.
cipal market for thix product is in the Los Angeles area. but wall-tile tal
in alav shipped 1o other western citien, Smatler quantitios of California
tale arc uscd as @ raw mnterial in other cerumic ware,

Most of the remainder of the tule produced in eastern California is
consumed by the paint, rubber, and textile industriex. The fibrous talm
of the Death Valley arca are widely used us a paint extender amd for
this purpose are shipped to many out-of-xtate consnmers, The fibrons
tales are alno marketed to textile milla in the enstern United States. Tak
is marketed to the rubber industey both as g fller and as o labricam
Smaller amounts are used ip inwecticide carriers, in cosinetion, and for
various minor industrinl applications.
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Fiounr 1. Chirt )huwing preaduction of tale. voapstone, and pyrophyliite in Californa
1900-48, comparcd with value of Califurnis buliding permig, 1822-4a.

ol highly metanmorphos! rock which contuing the Whi
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Most of the past production of tule wul moupstune from the Sierrsn
foothill belt has been used ns a filler in the wwnufacture of roofing. In
recent yeurs the muterial has been used prineipnlly ax nn inseeticide dust,
Mining Mcthods. In California tnle mines, underground rethods
are ordinarily employed, though 1 :cently » relatively large tonnage of
tale at the Silver Lake mine hus been removed in surface operations.

Early operations at the Tale City mine employed a glory-hote
@ethad, but wnderground enving was Inter used. More recently the ore
bas been removed from overhinnd stopes that are supported by timbers
where necessary.,

In the early development of most of the tale miues in the southern
Death Valley-Kingston Range area aidita were emiployed. But in their
later histories mining by shafts or winzes has become necessary. Pro-
duction at the Western mine is currently obtained through inclined
shafts spaced at intervals along the inle body, ¥ram these and appendel
eroms-cuts, drifts hnve heen driven ntong the deposit. Most of the tale
bar heen removed by ovevhand stoping. A similar method has been
emploved at the Nuperior mine.

The Monarch mine has been developed by muceessively longer adits
that have eneountered the deposits at sieeessively deeper points, Square.
set Limbers have heen extensively used in stoping at this property, The
tale bodies nt Warm Spring are mined by closely spaced parallel adits
driven fromn a canyon wall. The adits are joined by low-angle raises that
are progressively enlarged ta form a modified room and pillar aystem,

The steeply dipping deposits at Silver Lake have been most ecom-
monly developend by shafts that are sunk {o the keel of the deposits. At
wvaral levels drifta are driven to the along-strike limita of the are bodies;
the tale is removed by overiinmd stoping and is hoisted to the surface.

The tale and soapstune mines of the Sierran foothill helt have been
hiefly qunrrving aperations.

Prices of Tale and Seapstone.  The value of Californin tale na mined
has been, in general, diffienlt to deterinine heeanse the producery ordic
sarily market the tale after it is transported to (he mill, ground, and
mcked. Tn recent vears, producers in the castern tale belt have set values
rsaging from $10.00 1o $18.00 per ton Tor materind at the mine. Soap-
sone from the Sicrean faothil! helt hux been vatued in the range of $1.00
0 $10.00 per fon at the mine,

PYROPHYLLITE

Mincralogy and Geolngic Ocenrrence, Pyraphyllite [ALSi,0y,
(OF1Y2] has physieal and optieal properties similar to those of tale; but
entains aluminum instead of mapnesimn, In Californin, ay elsewhere,
the peolarical neenrrences of the two winerals are dissimilnr, Most of the
ssmunercial depasits of pyrophylite huve formed by alteration of acidic
voleanic rocks, That pyeophyilite also has been noted in metamorphoscd
ssdimentary rocks and in or adonge polid-(uartz veins,

Localities. The emumercinl produetion of pyrophyllite in Califor.
sia wax recorded for the first time in 1945, Four properties, two in Mono
Counly and one each in Tuyvo amd Sun Diegn Counties, are currently
astive,

The two pyraphyllite properties in Mana Connty nre in the helt
Mountain
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