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area commonly referred -to as the Yev Idria Dis-tyic.t is 

located in the southern extension of the Diablo Pawe of the 

Call.fornia Coast Rangas. The rock c0r:zplex s.kudied is an e10qa-k 

cerpentiae dome a b a ~ t  12 miles los~5 and 4 miles r\rl.de, s i -buted tlholly 

wlthin the flew Iaria, California q~~adrax le  (F i~wre  1). 

The Hew Idria D i e t r i c k  ius low been known as the s l t c  of onc of 

California'o most productive qufcksllver degasits. Cinnabar bras  -i'frot 

di~cwered allout 1853 and since . b h t  ti;l~e, up tc 1944, 427,195 f hslso 

of quickcl.lver Em.ve been produced. This ~ro8uc'i;ioa 1s valued at; about 

$31,000,000 (a Plaok of mercury noir containtl 76 pounds, although -Lhis 

weig11"G has varied d u i r q  the prduct ion  history of *;he district). Tile : 

geolo;g of' the  ore de~oal.ta, ZIQB been described By smny w i t e r c ,  in- 

cludfng Reclcer ( laaa),  R k e l  and &&era ( L ~ G ) ,  LEI~ZE! (1~9), Schutte 

( 1931) , and Yal;co and Hilpert ( 1945) . 'Phese reporta and accompanyin(: 

RB,PS lmve been consulter3 Pxequcnt ly  and in car* have 'Iscan incorporated 

in to  the pre88n"l;t.~&y. Since " c ~ l s  ~ ~ r e ~ e n t i  investigation is not con- 

cerned dtrectly v i t h  tho cinnabar deposits, the reeder ie referred to 

the above references for a complete deccrip$ion, prtfculrw"ly Eckel 

and Myers, 

Tile diotrfct is oituated in a rqgged and isoLeted portion of %he 

Diablo Ranee t rendim~ about I 40° tl . The qerpentiae dome is charac- 

terize& by s o f t  rounthd h i l l s ,  exceptiw Son Benito i40untain   lev. 

52M) and Santn Rite Peak  lev. 5164) which M prmliwnt peaks of 

more reeietant sergentim, . Flanlr.1 tu %he serpentiraee are resistant 





seiair~e~z-bc1ry r i d ~ e s  raerlred bgi Saripson Peak  lev. 4;300), Sari Corloa 

Pea;: ( ~ l c v .  &8'b3 ) , a~act Efiql@L IIciou~1ti:~in (Elev . 4 - 3 3 )  , 'ib Z;ho owdth, the 

aerpentfrle dca111c at~s~xies a ~11m-p rf dty fom. ~~11lafcI-t branches %o tho east 

ikoa t S 2 ~  ma2n D:iablo Runge and i s  hero callad JoacpaPn RPdgz?. Bke relief 

w$,-bPaia tho sc:i~en"c;lne i a  BCRZ~TJII.E~.-~ sbab&ieil ua a result uf the peculiar 

1x1 y An ~7ki.i.ck *t1'i?e sa~-penl;fno ~reatlzer~ . In GOE%J~BEI,L;, the relief is sl~amPg 

incre:~;lned 912 *~II@ uors r ~ ; ~ ; ; g ~ d  eodZ%p;l@a%ary aocka, '23ac. total reLj.ef o f  

- k l ~  ayec* slt,ud:led i s  E ~ P W J ~  9 000 feet. 

%re !~e~adtm-&e~a of the. Ban Den*j,ta River lie :in tha cenCraL and 

%?esteiYi~ portisan of Liie sen2enCf.r.le, me r%vor &&%nu t o  4bllc$ Stb wl~erol it 

0 ~ ~ " i ;  s dj3ep c&nyox~ tkough $lawl.:fng sedf~nentary rocks. U ~ P - W I B ~  parti 

of *&lle aerl~qmtj,na fa dpn:irzed by Clear Creof-, which a l ~ o  flosrs St! Wuqwzr@ 

bjr a l ine ~GE.A~SU~T.$I Ban CarIoc PGC.~:: to tkke xlortl anti Santu. Rfta Peal: and 

231s ~ c r p o n t i ~ e  u c u  l o  nrarlzeci by poor soil dc.cvolop~1elfl and an olfiioet 

complete iclcl~ of' [;rQss (2nd much of the area i s  c ~ f i p ~ ~ ~ L ~ l . y  &s'c of vegota- 

r.arkeb by w e l l  deoeBcrgod ,$?;;soass and opaa oak grovm. 

PrnWESE 
-I.*. 

Tllic fnvcatLgatPon ~31s~ -~",11it.~a*t~1cerl to ohdy u goculfsr sui te  of m2ncrl 

u l s  Poucfid within t+Im oeryentino nud tho os~oclnted rock types; it a 

wel l  i i~~ot~x~  area for the variety a t  fncra~a found within the oerpentinc, 

and "trio discovery of benitotk (~uuc'i~rback, 1907) Fats Vhe f lra% report Qn 



the peculiar and d ie t i ac t  type of localnrsinera'alizetion. Bince this firat 

account m&w adaitionaZ dlscoveriee of ern11 bdliea conteining celc- 

~ ~ ~ c a t e ~  and tifano-@ilicatetea hava been rec~rdecl, sad recenfly severel 

ou*crops tha* conbln jadeib were d~scovered along Cleer Creek, increas- 

ing the a l ~ e a W  complex varidy of' minerals present in this intereating 

area. An attempt wee made Co correlate theae small ieolated nrineral complexes 

w i t h  ths sm1~3ing;  and enclosiw rack6 in order to aecerta5n if all o f  

these atposits were related to a eingle efage of mlrieralinetion w i t h i n  

the sergexitine or if Chey represenwd several dietinct periods o f  mlnerat 

introducCian. Xn oonjunat$tion w i t h  the problem of origin, de*iled irdner- 

alogical etudf 8e are herein reported for many of thc individual. mineral 

spaciea to eeteblish their w a c t  chemical and phyalcal charscbr. 

Field work and nAnera1 coficrt;;lw atended through 1350 b 1952; oa 

long periods o f  time were $pan$ in $he field er1-rn lib a$gzlegate time 

spent aOSng f i e l a  work was about m e e   math^. Coaaiderable tlma waa apent 

in the hbrabry purifying and aaalysing the -ral epcies; methods 

used Jn .t;ha bborertory Snves%igsLion will be cac4acribetd d.n d ~ t o a i l .  A3.1 

of .Wla rock and miBsral eslapleo collac- ara anr in the Staword Wver- 

rrie collection. Tba 8anp?br are h b ~ 2 d d  wikh tbe euthorle in i t ia l#  (ROC) 

followed by 42m sample mrmbsr and *be year collec.tad, i .e . ,  BW-32-50. 

Them ramgle rodbera are used in taxt fo iden'biiy tbc $pea-n and 

aleo for locef$on. On plate I the eaqpler WM"T@ are glofted a t  point6 

of  coUaction in order thet tha reads? m s ~ l  ascertain the geabglc looation 

o f  each ~pecltmxi. 



'Llrc crut1102: wishes ,to %ck ' i l~~~ l~age  the helpful gutdame and counsel- 

!.xqz :r~rzrovPcl~d by Wofec~or  C. 0. 13ui;Con d~a.rilq{ the course o f  this in- 

~ ~ ~ ~ - ~ ~ g ~ ~ ~ ~  * k?mr.;itory Pacili ties and. equlpuent trore provided at 

wr T a r  P ckagee *hrou~Iiout  the inveotigation by Loudsiana State Uni- 

veraity, AtomL~ Energy Comnission, and the 8. S. Ceolo;ical S m y ,  

#t;l~eae arc ~ra . tehLly  aclcno~qledged, 1" at11 1nde'bi;ed Lo Ihbten Yoder axld 

Georlze Sw:ttzer t&~o revii;wsa the nnnu~cript and have given rile maw 

Tkioes ~ i~inex-al~  which ~?cxa sMkucllcd in detail  wore care&lly sap=- 

rn3f;ed f r o m  'b11,e e~lcLoafq$ rock by vari~us "bscbniques to ensure a pure 

kainc.rul. phaas . SXnce thest; ~mthodc are uo't s%t;andard, tlmy are de-- 

ncribed below. 

The h n n z  Ioodyrlaruic Separator proved to be the moet uoeml device 

3.n cf fcc'bip~ a preliminary conconI;ra*klon of a desired mineral. me rock 

1.o cr@~oiled to -bhe cle~Jlrred cize to cilsure -kkm"t Lkm ~II&~vL&uEGZ. f r ~ , ~ ~ l k s  

wcre f ru3e froril inclusions, ~ r ~ d  t h ~  aizod fraction is then elutriated to 

neerrlove f irrer" dua*i;. The cmroo ~ l i zod  riaterial. f s -t;hen paesed L'~Jsw~ 

the n ~ x p t i c  ceparatox to sffact a preliminary concentration, which ~~arao 

Abl~exl cen.triivuged wi,th appmprriato heavy liquid unti l  s relatively p- 

concentrate wan obtained. A l l  o i  the ininera1 spocieo analyzed in this 

papar were puriFied in thia  manner and in a l l  casee 'bhe analyzed ma- 

tcrial wa~; 9%;. or greater f n puritt;y. 

It found 2;1.~1; fir Wle complex calc-ailica"ie end t i % n o - s i l i w t ~  

rocka, .Clle varioue minerals could be i ~ o l a t e d  and group& by a generalized 



separato~l~ proce-e. The variaus steps follow: 

1. Bock c ~ h e d  t o  pass tinrough. LC0 u ~ e ~ h  sieve then elu- 
tr%ated t o  renove T i m  dusl particles. Further sizing was 
carrial  cut so the% the matviaZ used for mau,etic sep- 
ratfan was betmen 100 at& 200 mesh. 

2.  About; 50 gars  of the sisea material WB passed tkougl1 the 
ms&~oct9c seperator at seet,%t;tinga fxon, 0.2 zaps to 1.3 a ~ l p a  in 
efegs uf' 0 -2 amps, 

j. Each fraction m a  then inspected under the binocul~.r Go deter- 
111fiae the nmber 05 aincl.aLs preasak, 

4. l%osc fr:~oLioris vriich shovei. %w$ or wx8e miz:c:rsls present 
tmre cen-trf Tuged Tjre-b in brc)mofom and, the hc:~ir"J'f~ f;hw 
i5hl:'rined Ffer e farther centr i f l ~ ~ e d  Prr me-i;1.;ylune iodi,c?@ , !i!he, 
niethy1ene iodide heavies were further ce1itrifuged fn CLcrlcS 
soLut;tan if sdaltinrfil  sepalmatfun %:as r w e ~ ~ l a ~ y ,  

over thin. section ~ t u d ; ~ ,  uime thc~se minersla present 1x1 minor qmn-bities 

may be completely overlooked 1x1 Win see-hion$ w11erea.l.a in a 20 gram samgLe, 

systcrau.L-ic aaprst f  on o lm~st invuiuhly procluces enough of these mtnar miner- 

als  for a positive kderzl;fficatlaa, PaxtPkcr, by mgnetic am% &#nsS.ty Wac- 

are placed in def in i te  ran@$ accordPng Co the i r  density and laagpe1la 

properttee. Tabtauluted below are the lnclnarals cmponly found to be suscep- 

trcllc at n mige of' $$el& strengths as detenntnoa during tfiio investigation. 

',pl~c separator mr, oat at tilt of f j o  an& a slope o f  10'. 

3,lrtmnile - tzhrom%*I;e. 
Fe-chlorite - @%%1.puornebe - barIsevLkAte - 
wncl;rar;3.tte - m l ~ n i t e .  
Mg-cliloritea - Sdocrase - sphene. 
$doc rase - apati$e - calctltc - &ope M e  . 
apsti-ke - perovdkite - zeolites - calcite. 



Analyses of t h ~  dllerals c~inplated by the author Followed the pro- 

cedures recor~ended by Hillebrand and Lmdell (199). Tlieoe analyzed 

nimrale posed no particular pr~ble~ils and the procedures, faZZowed wore 

s-brlcL'L;y 'I;Eloso recormelided for the elcrrzeuts des%red. 

Density determinations on p u i f i s d  minera1 powders were rmde with a 

rn i c ro -py~n~~eker  am3 CCb. as the liciuid. O-bher density determix&-ztionc 

tmre nlacZe on the rSennan Balance .: 

Petermim-tiomof ref ractfve indices were made by the imiersion m-bl~od 

and t E l e  conibimtl.on of 'oi1~' which matched rfiont clonely the d e ~ i r e d  opti- 

cal direction was measured directly by the ~bba'refractometer using sodi- 

um light. For those minerals which haveindices greater than the imrsloa 

ZPquicZs, a smZX prf san was mde a1cxw; -the desired optical dl.rec.t;ian and 

the refractive f Mex was cjleterxinr;d on a ef n@e stage gonian~eter 'by the 

11iinitm.m devia'cfon ~ ~ t h a d .  unfversal stage waa uaed to relate the: 

optical direction w i t h  crys-kllogra-jhlc direction, and aL~o for dctemd- 

nation of feldspar compositious usin;: the method describe& by 1Wmr (1947'). 

The semi-qwntlt~tive opectrographic unalyaea of -the rocka and ruiner- 

a l o  were doac on 10-mz samples following the method of Maring and Amell 

(1935) 

GET- G E O r n Y  

The general geology of the New fdria District will be discuseed very 

briefly in order to estoklieh Cba geologic s i l tut ion in which these pecullax 

reetseomtic rocks occur. The geo lo~y  of' the region has been described in 

mn detail by eeveml writers.: Eckel a& Myers (1*6), Andereon an& Pack 

( 1915) , Mielenz ( 3.939) , aM Phillips ( 1939) . Their fimgs an8 discussions 



have been consulted freely and in part incorporafed into this  discussion. 

The geologic o f  the area (~1. I) i s  essentially the! same as that o f  

Eckel and wers, although tbe auWr has aaded or subtracted data where 

the~e Was a difference of interpre%atlon. A2.L the major contacts were 

walkea out and as mch of the serpentine area as possible was carefully 

Inveatigeted by walklq out all o f  Its drainage system. 

Serpentines, which make up the largest areal wit of the megped area, 

l l e  between the San Andreas fault on the west and the Great Valley of 

California on %e caert, The rocks in thie area are folded in a series o f  

antlclincs and synclines trending about N. 70° W. m%s foMb34 is Some- 

what oblique Lo the general. trend o f  the San h w a s  f a u l t  which wends 

N. 40' W. 9 % ~  serpentine is an elongate oval body which, is flanked by the 

Franciscan l'om-bion o f  W a s s i c  age aadt tihe upper Creteceaug Panache 

Porzllatian, ZlszpnLSle and flanking rocks fumn an asprmetrLc arzticliml 

dome. Eckel and Myers have s h m  that the northeast SIB& o f  the done 18 

marked by ovetrlxrneti beda and by the irregubr New Idria Lhmtet; fault 

which f ' o l h m  along or near the fianclscan-Panache contact. %!he rema$n.der 

of the contact around the 61011~ is marked by a shear zone whdch f s  expressed 

by topographic lowe andl where the contact can be inspected A t  i s  markad by 

high angb f anLts or shar zones. The fault boumbd eerpentim aeempr to 

have moved upwaxd in reletion to the Wanciscan and Panache formatiom, 

Zhe rocks which crop out in tlre area invesLt&alted are d?lvided into 

six types: (1) Franclecan formation o f  Jurassic age, (2) ssarpenkine, 

(3) Panochs i o m t i o n  of Upper Cntaceoua age, (4) younger Cretaceous and 

Tertiary aediPlaatary rocke, (5) syenite intmaives, and (6) superfioZa1 

deposits. These have been listed in the i r  a3~paren.t: chmnological order and 



w l l l  be dirrcw~cd briefly fn that order. 

The Fraaciflcan formation has been conei&red ae Jurassic in we 

by Reed (1933) Ta'oliaferro (1#3) and in this particular area no 

foss i l  evidence i s  preaent to support or disprove this age. Since the 

Fre~n:isc~n l o  t h c  baaelllent wck here, as i t i s  in mny areae, the pre- 

Jwaeeic goolugic hietory i s  ~ b o c m .  Franciscan conslsts mainly of 

greyvneke onnrlotone w i t h  ltom interbedded congJomral;e and $bales. Haor 

in volume but ~Irarrrc~r l s t i c  o f  tbo Frmciscan formation are thin bedded 

lcnaee of chert eesociebd w i t h  beealtic Lavas. 9 % ~  besaltlc rocbe are 

discontinuous and aru kcgaly oltorud tg greenetones which are s p i l i t i c  

in choracbr. Thc Franciscan i o m t i o n  is a t  b a s t  5000 %et in Wcknese 

and the moat; extensive cxyaeweu arc along the souWeetern @ark of the 

dom; elsc~hero it eppears cre a diec?ontinuoue ria around ths eerpentine, 

Imrp and smL3. tiee'bnic incl"sion8 within the seqen%ine m y  h ~ e  been 

fsrrrrrly part uf tlm Fram:iocan farma%ion; tbae have been mapped a8 

Ranciscan (PI. I] . Mctanrrrphiem of the Franclacan formation hapl been 

irregular and e p t t y  in dletrict  and hes produced 8 grade of m t m r p h i s m  

simiLar to tht of thu green schi r t  faciee; gbucopham ecbzats of 

From!Iacan ft1l2oartioa am found within these ~ b f l ~ ~ ~ b m a  zoma* 

Francilrraa in uWr lmsfa of tho Coaet Rawee is generally cwerlain uwon- 

iormab* by Creteacour and Tertiery rockrr, a l a ~ w h  53. 

~ ~ t r i c l ;  am C Q D - C ~  bstwseo tb Francirrcan end y o w e r  f o m f i o m  am 

ueually faulted. Iha Frenciacan fomt ion l  thersio~e, seem $aiwa 

its present position by betonic aovtnrntts a& a dim.ect skra'%Fa~uc 

reqwnce with QB y o w a r  ssdirPantuy rock8 c a m t  be e a ~ b ~ ~ ~ ~ d e  A 



c ~ ~ l ~ l e t e  d i ~ c u ~ ~ ~ ~ n  of the 2'0~1~ typcis within the Franciscan 3s given 

later in the section on petxolo[v. 

31-e c@-r~n*j.ne in the %?w f d ~ f a  District as as those eerpen- 

t ine boaiefi ' j . ~ ~ ~ ~ i ~ ~ '  to the Franciscan fornmtion i n  the coast wnges 

b m n  conaidered as part of the Franciscan form.t;ion tentat ive ly  

are called Jurassic in a@. Detrital serpentine within the lower beds 

of the upper Cretaoeous rocks In thto Bistrict e b w ~  tbt sot"ne of tlile 

serpod;ine ia at, least alder than  upper Cretaceous. The serpentine f o ~ n s  

-the ent;lre cerrtral part of the df strtrict and Eck~l a& mers report ~ ~ 1 1  

elm[:a*'ce bodiso of' serpnt11~1e along the New Idria, and other faul%s wtlare 

these separate 't;b F"ranciccan an& hnoche F O C ~ B .  An imprtant feature uf 

the fierp@ndins is the nature of its cantset with the sznrsoundiw cedtmnta- 

ry rocht;~ . 22126 c0~1'bac-k i s  firn6-L certaf n3y faulted wound the entire serpen- 

t ine Body and evidence of irxtrusive cautac'ct action is completely kcking. 

~ ~ ~ e f i e  faulted cclntac-f;~ suggent that the asqmi~t inc  has been br~wht into i t s  

preoenL poni-t;ion by tectonic mnove~ylont and not by f.n"crueive forces; Llierefom, 

the am of the priruwy ultrabasic rock camat be determined by the present 

eacpooed contact reh t ionshipo .  The original mwement of the ultrabasia 

Q~zagla' ( p r ~ e b l y  a oryostallina mush) into the earth% crust &nay weal. have 

been durinl; l;he period of mcutinnu;~ d~wmsarping of the -ciscan & P s ~ ~ l i ~ *  

!&! c t onic y:~ovo~:rnnbo f ollowirq the original ernpbcer~ent of the ultrabasic 

rocks kuvo proba%jly resul"ied in the serpentinieation and upward s q u e e z i ~  

of -kl~e rock into i ~ o  lresant position. The empl%acemsnt of the serpentine 

mmy bye  been noco~fiplj.ohod in s~vernl distinct 0tW@s, a d  this vieV is 

ported by tho preosnce of 8b-n-L oerwntine aebris in nearby seaima-~s of 

l;h=c w-jde~y different ages; in the upper Cretaceous (Pmoche forimtion) 
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the i i~ldfi lc Miocene (D1z 3 1 ~  ?j~nei!foor of vaquem8 forfmtion), 

and P l i o c e ~ ~ ?  (TuLare Por~mtion) pointed out by ~ ~ k e l  and wers, 
A iilore dotailed description of' *,he 1~l;rology of serpentim 

glven laster i r z  *the *t;exL. 

Fhlloche fonmtion, of upper Cretaceous age, c~ns ia - t s  of s&.ly 

bedo anfl olznda-toneo. It eonpletely surround5 body of nerpentim 

F'mmcf~!an rocks, extending t o  -the msthwest and southweet away fran 

ntapped area The Panache f oro~ation is 20,000 feat thhick at the type 

aection, ( ~ n d e r a o n  and Pack, 1915), al~haugh in the southern portion of 

the a i e t r i c l  only 10,W feet are present ard near the new Zdria niim 

it, *t;l~flno -to 5,000 feet * Ao mntioned. earlier, the conhcts be$ween the 

Patloch@ f o ~ ~ a b l o n  and tP1e oL&er Banciscan fomnal;ion ape faulted and it 

l a  p~aurllad mt;km@ the pre-Pau1.'s;i~1~; r e h t  iorushipa were unconf~~imble, The 

baeal wera of tlle Pangchc f onmtion are cot@merat ic amd conkain 

abun&ax,k aerpnsbI.ne an& Franciscan debris cornentea with mgnes ite . Tic 

BaaaZ co~~.0!3erske [5~a&e8 upward into shale and concrstionary ~andst~m 

in about equal picoportions. Moo% of the sa~~dstone is in %he upper half 

o f  the fornation altIl~ut:h, ~andstciia lenoas are cornonly interbedded in 

the lower oha3.y xiu3mber. The Panoche fona t ion  is 1111por'tant w i t h  respect 

to the cinnabar depositc of the dletrictaae mash fxf the larger o m  

d%pooiul;o are found wiLhin t h e  Punache :t'ormtion. 

me ~ n ~ ~ l ~ ~  f o n w i o n  i s  m r h i n  colfl~mimbly by the Moreno sb1e of 

uppy Cre-l;aoeous age. Moreno crope out in a C Q U ~ ~ ~ U Q U G  belt  near 

north ede;c o f  the area and, is 3,000 feet in thickoees in the n ~ t M ' @ 6 %  

corner of the digtrict but thins to abart 1,000 feel; New I*i&- 



I40reno f a  charaatorized by chocolate-bron to lpnroon or p w l e  platy 

org,:anic a h l c  which [:enorally serves to dj,stinppish it f r o m  the 

P t ~ ~ o c h e  f o m i o n  and the overlying Tertf m y  beds. The Foreno f-- 

t i o n  5 a l n t ~ 3 0  UI, of cloy shale of clegtic origin, organic siliceous 

8 h d ~  ~ 5 t h  forbomlnifera nnd diatoms, and some lenses of ,sJ&=JG~~ 

sancistono :Wgo sc~i1.e calcoraous cancr~tions wfth megascopic fossils 

are m~~unonly f auld in the shckles, 

The 'h~tiE12y bad6 range in a(;@ from Eooona t o  121iocene a& 

r a p r e ~ e n t  S Q V O ~ Q ~  thou:3znd feet of' thickn~ss. The b d s  ,we mdivided 

ainao they huvo l i t t le  bor ing  on the present investigation. These 

bod3 ahown onl,y in the northern par t  of t h e  map (~1. I), consist 

I.arfre3y of aof t  [.:ray clay which have bean Interpreted as Lake deposits 

by Welane (3339) and Kckel and !{yore (1.94.6). 

IrJitlhin the surponti.no thrao small f~trustve bodies of eyenl.t;e and 

c~rnptonitc w e  Irrcnted in .the sou'bheaatern portion of the doma, Two 

of these bodies are olenrly intrusive i n to  the serpentine d the t h i r d  

body d.ong the extrenw southern border at the headwaters of White Creek 

I s  part of n 1nrl;;e 1,andslide mess which pushed out over the Panoche 

f onnation obscurine the oricindl relationships. 8ckel and 7-s 

(194.Gr p. 91) state  that the qyonite ia intrusive i n to  the 13moche 

rrhalss st thlo lacdilfty, but thero is no field evidence to ~uEPort 

t h i s .  The syenj.te has acCi&Lly arrived at  i t a  pfesent posifion across 

the oerpentine-17nnocho contact by landslide action and not by intrusive 

action. The age of those intrusions can only be inferred, o l f h o ~ h  

they ore def initeljr later than the serpentine and by their  lack of 

deform~tion appear to be of l;it, ~ e r t i m y  age. T;.lese intrusive rocks 



are 1.1nlqw in t h a t  they have no corxelativas in other parts of the 

coast Ranges. Tertiary volcanic end intrusive rocks are common in the 

Coast h' l [ jos  but none of these rock types be- q r ~ s e m b l ~ e  to 

t h e m  syenites and cnmptcnitea. 

pl.ooitic nature of  the serpentine and its deep weatlrering in 

the d i n t r i c t  combined with ratl~er shlarp rel ief  have produced large 

landslide masoas within the serpentine; the largest of which is in 

the soutklern por t ion  sf the area, whore about Pour square miles of iL 

 hew^ bsen mnppad (KI. I). These umeses are composed of the same 

serpentine matorial tlrat i a  f ~ u n d  nl.ong the ridges at; their heads. 

Tho J art:;sr one s h ~ v o  trcival.ed several r n i l  es crossing the serpentine- 

aedlwnntaxy rock contncta and f i.l.ling valley bottoms of %he streams 

droiniq:: awny from t11e d o ~ n ~ .  Some of the older landslides show con- 

rldarnlals erosion, of t h e  origintd. h w o c k y  surfaco. Several have 

f oread atrooms to cut now valleys donp: t h o i r  odges producing a 

pocul i n r  topo~rtphhy, with the otraam vnl-lejre haw ink: double drainago 

around the cenf ex f i l l ed  in by serpentine debrf s. of these 

8l.ides arQ st i l l  aotivc, moving o1oul.y during %he rainy seasons Nld 

probab3,y more rapidl,y wlmn triggerad by l o c d  earthquakes which are 

common In t h i a  region. 



The New Idria Distrlci; b e  an exbenoive suite uf rare and 

peculiar minerals, and %his s-Way taas atteapted t o  inveatigai;e w d  

d e ~ c r l b ~  oya-bevat ically the opociee present, urclus ive o f  the ~ l ~ r ~ ~ r y  

dapoa 3. l ;~  , The zzm?.nez*a& c & ~ c - L s r i ~ l l c  of the ~~;l-t;aso~mlis bodies wi-t;iif n 

the scrpe~t", were studied 212 the gr~a . ( ;e~t  &etaSl in addP.tim to tlnoee 

 fro^ otllor rock t w o  ~rhlhich rmre poor3p known or exhibited exceptional 

dcvc loptl@a-k . 

IPerovoklCe was T i r o t  reported  frat'^ the gera Ibis Distylet by 

B o l a z l d ~ ~  (l970a) and hbzr by Pab~t (1951) and !bcbch (1931). me 

Locality for 'iho original discovery ie given as the SE 1/4 o f  aea. 27, 

R . 12 E , , T .  18 t3 . Four additional locevtions have been discomrod in 

Lhic omt ;~y ,  aL3, af -kl~clr within sucLlan 25. !I!heee XocaLities are 

~wlbcred '54, 37, 56 (original diocovemy) , 57, and 83: see Plate I. 

In %indoe five hcu1iLieo provskite &64;311me8 66veraZ 1iabi.L~ and ex- 

hfbii;a a rawe QP color and cry~~t;LsLl%n$~by~ br4'c;ct eu3m&a3 crystale 

are Pound at Localisby 56 and here prmvokile, sesociated wttb black 

euheclxal r:mlanidte ancl reddish pri~k!s of iaocxasa, foram i lm~y B ~ ~ C @ S  

and veins wi-tlzln a clllorslte rock. PerovsMte f x o ~  SoceI2ticee 34, 37, 

an8 ;j7 cryatallizad ac anbdr&l ~raillf: or as &istinct veins w I t k i ~ - ~  

chlortte rocke, and ts somatima compleately eurrro~&cad by w h i t e  or 

f ' o m  diecontinuous vt~ins nixed w i t h  mebnite. Iacalities j6 tand &3 

are t;ha only two exposures which produced euhedral crystals of 
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Euhedral perovakite i s  dominantly shiny buck  grading to dull yellow, 

end f ~ r m s  cryetals up to one centimeter square. The crystals show cubic 

form and are c o w -  ~ d i f i e d  by (011) and ( ~ 1 )  faces. Occaaianal 

single octahedra ere noted, particularly f r o m  local i ty 83, and Pabst (1951) 

and Wdoch (1951) report additional forms; (023), (034), (&5), (311) . 
rThe foLlowiog inhrfaclal  angles were defermined on a picked crystal from 

local i ty  56. 

100 A 010 m 89'59'30'' 

121 A 110 a 55907'00" 

100 A U O  1 45*00t00" 

Some question regarding %he eylnnetry ~f~~perovskite  has been raised by 

Bovman (1908), adlit% (1939) and Mwhch ( ~ 9 5 1 ) ~  since the external 

symmetry of pcmvskZte coflorms to the ieomelztc eyetemJ although X-ray 

study snb the optical character suggeet either orthorhamblc or monoclinic 

symmetry. Interrecia1 aogles measured on the New idria perovakite ccettairily 

suggest an iaometrCric character, elthough optical examinetion e h m  it to 

be anisotropic w i t h  biaxial optics. Perovskite i e  l i s fed  as pee*-cubic 

in Dane@s eevenWl edition (palache, et al., 1944) at& c o ~ a r i e o n  o f  unit 

cell dlmnsiolls (calculated on the basts of ieametric etnrcture) of fhe 

New Idria perovskite with the c e l l  e d p  of other occurrences sbwsfair agrae- 



 
 

 
16 

 

 
 
1 
 

 
 
2 

 
 PLATE V. Photomicrographs of perovskite crystal cut perpendicular 

to the c-Axis. (X 40) 
  Figure 1.   Plain light 

Figure 2.   Crossed nicols. 
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M O L E C U L A R  PROPORTIONS OF T i02  IN GARNETS 

SOURCE T i0  yo UNIT CELL IN Å 
I- NEW IDRIA II. 36 12-10 
2-MAGNET COVE, ZEOLITZ (1933, 1935). 4.60  12.019 
3 - J I V A A R A ,  I 7. 30 12 . i 4 3  
4 - K A I S E R S T U H L ,  I I  12.10 12. l 0 4  
5-REZBANYA, MACKOWSKY (1939). NI L l 2  -001 
6-SPARTAI  o .75 I I .g88 
7-OBEAßERGEN, 9 .38 1 2 . 1 0 4  
8 - 1 I W A A R A ,  12.77 1 2 . 1 3 9  
-_ 9- IRON HILL, LARSEN (1942). 5 . 0 8  12. 0 5  
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FIGURE 2. R E L A T I O N  OF UNIT CELL  S IZE ANO T iO2CONTENT I N  TITANIFEROUS ANDRAD 
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A -  Hydrogarnets from jadeite facies RGC- 105-52, 
- Points taken from Y o d e r  (1950). 

DENSITY 

FIGURE 3 .  RELATION OF REFRACTIVE INDEX TO O E N S I T Y  IN  THE 
GROSSULARITE - TRICALCIUM ALUMINUM HEXAHYDRATE 
SERIES.  SIX SEPARATE  ZONES OF NEW IDRIA  HYDROGARNETS 
PLOTTED; NUMBER ONE, INNER ZONE GRADING OUTWARD 
TO NUMBER S I X ,  THE PERIPHERAL Z O N E .  
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FIGURE 4. NEW lORlA CHLORITES PLOTTED ON WINCHELcS OPTICAL, 
A N D  C H E M I C A L  CLASSIFICATION FOR CHLORITES. THE 
OPTICAL DATA FOR THESE CHLORITES IS GIVEN IN TABLE 17. 
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SKETCH OF LENS-LIKE JADEITE BODY 

n 

contact 

EXPLANAT 

lspl Serpentine 

[ G I  Weathered serpentine. \d 

f / f  
W S  P 

m Jadeite. 

lm[ Thomsonits-prohnite veins. 

1 7 1  Border rock. (prehnit8-hydrogomet-chlorita- 
thornsmite rock.) 

Sheared contact. 

t 

- Outcrop boundary. - Observed zone boundory. - - --. Appmximate zone boundary. Sample location  number - RGC-105-52. 
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