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spans Ille episodes of gold precipiialion. Pre-on: quam and c;alci1e OCClll' as fTagmcnu in oiYitoamcnL ~perico.:• 1bow1 lbat lbc mlllorlty of Tblrd World dncloptncDt proJ<ocia bvlla 

L1co/. 
fault brccc:ias. Ore related minenb arc gcnerally cuhednl and arc divi~ into 3 stages: !"- 'Pllf'*bc:a yield higher rate11 of SllSlallllb~ rmilll, &Dd laa cov~1ai dlsn.~"' 
Early • buren quanz; lntcnnediate • quuu, :r:.onc.d nuon1e, rcalgll', pyrite, man:asitc, and We ill lhc natu:.l aclctJCCI mllll dcmaaatnlc 10 lhc devclopmeti\ COGlmWliry lhl( 
aold; Ute· clc.u calc:i1e, rcalpr, mbniie, pyrite, man:a.shc, and minor gold. Intermediate eapenbe b DeCdal 10 cxm1rol envbowna11al depadarlon 1od 1t:na111e a bdter ial •ctuni oa c,. 
quaru, nuorite, and ruJgu COnWn abundant primary and sccondary inclusions llllt were ~lopmmt dollu. Lb 1ddl\I011, because or the lllllmatc womea/aiviroamaH lnlcnctt·- !Iii 
studied using inicrodlcnnomciry and qu.adrupolc mass sp=rometty (QMS). _..'-' or lroamcnlal de da • d de"'-11 be """ ia-, 

Pre-on: minenls 11'1--' nuids wilh salinities of ~36 WI ~ Naa rnuiv. at T > 2oo•c. ...~ CUY .,. liOD all y~ OD C&DllOI •ddrcstcd "'lliout 
.. .- -, UDllcnlandlna or lbc role or womeu in lbc ecosy11em. • ln1.:nncdia1c quam and Ouorite conllln two.phase: H2CH!ominan1 inclusions. In addition, 

nuori1e conrains three-phase H20·C02 inclusions. Primary, two.phase inclusions have 
salinities of-4 w1 'I: and homogenize 11 ISO"·l60°C. Secondary. thtu·phase inclusions 
have salinities< I WI 'land yield minimurn P·T estimaies of -400 bars and 26S"C. 

QMS analysis of Inclusion gucJ (In mole ... ) provides evidence or 3 populations of 
Inclusions in lnrcrmcdiate·stage mincnh. Individual inclusions in quani and Ouorite were 
opened by lhennal dccrcpltalion over Ts from 100•.soo•c. Inclusions in rcalg1r we~ 
~leased by crushing 11 25°C. Quanz l.lld nuorite contain HiQ-C02 inclusions that ranac 
from H2Q.dominan1<H20-8S'J.)10 C02-domin1Jll (<:02 -60") with variable C02/(0!4 
± CnHm> ~tios of I to 100, and sianificant H2S ( 0.1 IO 1%). Fluorirc also contains gas• 
dolllinant, hydrocarbon (HC) Inclusions widt CO, C02. H2. H2S and SO;i. Inclusions in 
n:algu arc H20-domillan1 widt less C0i C-2.S ... ), Oi4 (-0.3$), and H2S (S0.008~). 

Pre-on: nuids an: problbly ~11ed IO Cretaceous igneous aclivity. HC inclusions arc 
thought to ~present gu libcntcd by pyrolysis of solid kerogcn during QMS analysis. The 
H2S·bearing, H20·C02 inclusions arc likely ore nuids capable of dccalcification, gold 
tnnspon. and gold prcdphation by cooling, mi1;ing, and sulfidadon of host rock iron. The 
compositional range of H20·C02 inclusions may be evidence of immlsc:ibility/prcssun: 
Oucruations in the Gctchc11 fault ione. Gas-poor Ouids in rc&lgar m.ay n:llcct influ1; of dilute 
meteoric water. M=uiie is Indicative of Ts< 2AO"C and pH< S during gold dcposiiion. 

4385 
TE CENOZOIC VOLCANISM IN THE LASSEN AREA, SOUTHERNMOST 
SCADE RANGE, CALIFORNIA 

I Cl.YNNE. Michael A .. MUffl..£R. LJ. Patrick. and DALRYMPLE. 0. Brent. U.S. 
Geo1Q81<:11S~. 3'4S Middlefield Road MS910, Menlo~ CA 94025. 

Volcanism In !he sou\hc.nmloll Cucadc Rance an be dwlacriud on rwo scala. ~e!Dnll 
volcanism Is llltdonlinmly bualdc ID andesilic, and lrundrms or coalcsdftl volcanoes or small 
volume (1~3' IO I ol km3J with &hon Ufeiimcs have built a broad plad'onn. Superimposed an the 
q!ONI volc:anlsin ~•few lona·livcd (-lo6 )'Qll}muc:h l11JCf(>lo2 tm3)volcanicccntcn. 
Eacll of these llJICI' c:aws consisU of a bmllic-nleshe IO micsitc camposiie cone and 
filnkln& sWcic domes ltld Dows. 'The l:\'Olulian of lllCSC volcanic caitm mnforms ID a 
&cncraliud thrcc·stqe model durlns which a conspi- cdirice Is CIDllSINCled. St.tacs I and fl 
CD111prisc 1 domlnanaly andtsillc Clllllpositc cone; Sa,c Ill marlts a c:hanae ID damirw11ly sillcic 
volcanism and Is ac:compricd by dcvdopmcrl or a h~l'Olhcrmlll sysicm in lhe p:nneablc can: of 
the mlc:sltic mmposltc CiDllC. SubRquenl fluvilll and stacilll c:mslon produces a calder>lik.e 
dcpn:ssian whh a topopphlcally hish resimm rim of StaJt: n lavu sunuundlna the deeply 
coded, hydzolhcnnally lllten:d axe of \ht anpositc ame. 

Fout volcanic a:nren have been rcaipliu:d south Ind soulheul flDlll Lassen Peale in the 
an:amveial by the L.akeAlmmor 1:100.000mrp. The Y1na volcanic anerwasshuaud in lhe 
~ ol Bua 01:dt In IOUlhcaswn portion of lhe map a~ and wu active In \ht Laie 
Plioa:ne. 'The Maidu volcanic~ dominates Ille cmral ponion or !he map a.u and was IQive 
fmm about 2.4 ID aboul o.a Ma. The Ditunar volanlc ca11er was localed in the nonheastem 
camcrorlhe m19 area and was Kli•e fmm about 1.8 IO abcur0.7 Ma. Acdvll)' 11 lhc l.lsscn 
volcanic center, the IDlllhemmost aaive volcanic ccmcr in lhe Cuc:ade lllnac. besan ai about 
0.6SML 

Two typcS ofbu:all • rtCQITliu:d in lhe southemlnos1 C&sc:ldcs: mcdilll'll·K calc­
lllltaline (CAB) .and low·K olivine lk>kiltc (I.KOT). CAB exhibllS IDISidcnble Jcochcmk:al I divcrmry and Is the pan:n1 rnapna forlhe volcanic~ 12vas and the majority of !he C"Olvcd 
n:ponll l1vas. LKOT Is dianh:ally homoccneous. and oincrops spo~iclllly in usoci111lion. 

elh nenslonal teaonica or lhc Basin and Ranae l'rcJ';incc, and is rtlaud to Plcistoccnc 
orcroachmcn1 or Basin-and-Range ledonics on the subductlon·rcla!Cd V11lcanism oflhc Casc&dc 

. . 
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ROLE, STATUS, AND ACllVlllES OF WOMEN-FACfORS CRITICAL 
ENVlRONMENl'Al. QUAUTY IN TIURD WOkU> OEVEl..OPMEl'll' 

COAlES. Oomld A., U.S. Ocoloalcal SlllVC)', Bm 2'046, MS 972. Denver 
Fcderlll Ccilet, Ocnvu, CO ~; NORMAN, IC.A. Odonl Univ., 
Queen Ellz&belb Ha..se. 21 SL OUca, O.tford OXl·3U.. U.X. 

TO 

Hum1n •cllvlllu bnc tons been kno""1 lo conlribule to cnvironnlt:fdll degradallOD Ill TbinS 
World Cowuriea. las well uadenrood bu been the lnlcnK woma!/envlrvnmeut ln1cractl011. 
WomCll lradldonally hive bcco ~elved as primarily acW.1 wltblD Ille arvlroamcat. bul oew 
uodcnl....Uas m:opih.ca wtmeu as a powerful force Jhapllla \be cavbuameuL Th1rd World 
womai la1moc1 d~ly wl\11 tbe 111tunl euviroatnml matt lhaD do men. Womai pow moat 
or lbc food; Ibey mlDIJC Wllet llld llailltlOft ptlCliccr, they galbet fl>claoood, wbJcb deforellll 
w1e lrCQ and CJellCI evet pQtef labor dem&Ddl 10 Jalbcr lbc - quantity o( fuel 'lbcac 
activities. wblcb ofta 1R DOI pan ol the money t:alOOaly wl\11 wblcb economists wort. IR DO( 

aaren11r corialdered Ill ecoaomlc modeb ucl development plllmkis: ecaaamk devdopmeal 
projecu oClca an: comlclered JUCCeUNI. ""ar wbcte they produce aivlroamcatal dcandatloa. 
pnclacly beca111e 1cccp1ed KCOllllllll& proccdura tak.t no 1a:oua1 ol mvlramiarlll dam.ae. 

All -pprotcb to 1ust1llllblc devclopmear dla1 dOCI P<>I depadc ~ cnvlronmai1 m1111: •) 
fcDUlncly lncorporale Lhe concepl tbal iDICn'CUllUDI lo Ille eavltoonlClll aead effecll lllrougbotlt 
lbe ecosyllcm. of ,.bidl bumans are a pcan. alld b} lite Into llCCOllDI lhll women and 
mvlronmeut vhally llTCCI cacb Olhu. 8ecau1e watnen'• roles, enlNdc!I. Md 1radltlcm n1w 
!ban Ille Ulll.b arvltonm1:111al mlMJetS, womai abo can be a wajur !on:e Ill rec:lalmiD& 
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l'HOTOGllAMMETRJC ANALYSIS OF QUAtt:RNAJtY Hn..LSLOPE EROSION ATYUCC\ 
MOUNTAIN, NEVADA 

COE, Jetrnr ~ "'liITNEY, Jotuo W~ US. Gcolosical Siii"<)', D....u Federal ec..1 .. , MS 4:is, 
OaMr, CO 80225; HAJUUNGTON, Owla D~ Loa Allmm NalioiW t..bor11ory, E&l\li 
Uld E..Mrot1111ea1al SOc:nca Divisio11, MS 0462, Loo Alaii>0&, NM B7545 

Rcl.icl mlliMal boulder clcpmlu prcmdc 1 .....,.,. for a»aalna loa&·Lam hitlslopc cra.ioa ,.,,. 
Yuca Mowillill. l..aw-t.lti1udc stereo aerial pbol"l!Tlpbs pnmdc a hue ror ac:cu:atc 111casw.,...: 
of Ilic am0\1111 of ailluviW11 rc1110\'Cd by crosioo fro111 lhc.oc 111icldlc-Plcisto«ec dcrosi1, (da•td t.. 
-..W.. QUOll r1tio&). • 

I.a rm. study, rwo 1:300).scalc stereo pbolOF•phi ol bll4lope dcp<>Mu oo lhc We&! »de " 
Yuca Mouollia were orienlc.d ill .., U1alylical llcreo ploctu ....... ~ GJOW>d ~•al .._. 
Then, a DigjW Elcvatioa Model (DEM) witb l 111 •palial raolutioo CIJ\'Cring tbe CDUrc hilhlor<,.. 
111e.uurcd from lbe oriea1cd stereo J'"ir. N..i, tlic hi141orc dcpooiu were dMdcd mlo uprci. 111i41or. 
and 1-.:r FD"!>' bucd OD dl!Tcre111 slope GJldielll&. A bcst·lit mathematical plaoc wu alcvlai..i ca 
lhc lllrl.lci: of e1ch poup usiaa 30 poiai. mCllWcd Crom 1be stueQ PDotoSBPhl. lhc ~•cric ~ 
C41""Uoo (u+by+cz+d•O), ud • le&11 sq1111a adjllSlmcDL Tbcoc p!Ana model lhc ons;.w ...i... 
ol 1bc dcpooiu before uy lWWopc al>Uoo IDOlc placr:. EkvaU.... OD !hue plaoC$ ....,c ••btrlOol 
Croe C<Jncspc>o..W., billslorc DEM aodc i:lcvaliom 10 ~c i:IM11M>n chan1< allS<ll I, 
cuanaialivc CJ1llio• lil>cr: lhc middle Plcillocuc. The 10(&1 "°'wnc or ma1crial rcmCMll by.,..._ 
ror Cldi dopooit GJOUp WU oalculalcd by muJLiplyifta the cJcvafM>D chaaac al Clch node by tbc ,.JI W' 
(4 m1), and 1Ulllllllag oil of lhc raullina c:cll ¥Olumci. Tbe ..,lumc loil ror the uprcr, m14d1c.411 
l....u &JOUP' wu cliYidt4 by the total """ CIMft4 by C11cli P""P 10 yield thc ..,1.,.,cuic dwi;< ,.. 
unil.,... (CU m>/m1, 0.8 mJ/m1, U1d O.J mJ/m1, rapc<ti>dy). DMdilig Iliac values by a 1ioo,.;, 
aga for e1ch poup ("6S ka for uprer, 645 ka for middle aad IOWCt) ruulu i.o \'alicol "'"""' 
~ Jal• Cllimata ol 0,5 mm/h, 1.l mm/b. Uld 0.5 mm/b, rapcdivcly. CoGdltioos lb 
promO(c \hcK low crooloD JllCI illcJudc: (1) Ilic -lhcNtc reWwil DallUC or vanUsb·<ll&lc4 r.. 
plilicd ...ica.ic: bouldcn m 1 dty, .uii-llrid diaia1e, (l} boulder dep<>Mu ll>at inhibi1 "°r<·•>ll 
crOlio• by pcrmillina ....raa:-walcr ial'~tr•lioe. (3) the ~uw .1Dd 1coeraU, localittd .. 1.,. d 
r1WaU cal"'blc ol e11usiq debris nows, and (4) iao111ion of middle IDd lower bi141opc de...,.;.. Ina 
ac1i>e Cttl&i"" by toposraphic ~ 
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TIIE CASE FOR PRE-MIDDLE CRETACEOUS EXTE!llSJONAL FAULTING 
IN NORTiiERN YUCCA Fl.AT, SOUTHWESTERN NEV ADA 

COLE. J. C . HARRIS, A. C, LANl'HERE.. M A. and BARKER. C. E., U.S. Cro';>giral 
Survey, MS 913, r.o. Bo> 25046. DcnYtt, co 80225; and w ARREN. R. c .. Lm A""'°' 
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EslrftMly i:omplex IOW•angle r1ul! ll!latlon.i.ips within '"" u~ rro1rrozoic 10 l'cnnsyl\'1-
lot'dlrnenwy rods near Yucai Flat, Nevada Test SitP, have been previously •"""-'ll " 
Mcsotolc comprl!SSion durlns the $<-\-lcr orogmy. or ID middle T~.,.y c•lrnslon ol • !" 
clllsring 1hnl~ suck. N~ field t"vidcncc and deullcd studies or a 3500-fool drillholt shoo" NI 
thll s1nicnual complcxlly n:s11li. from posHhrust rq;ionAl .. tt'nSlc>n 1ha1 may be inucli .i.llr 
1han prmoui.ly roco_gntza:I Tht' inlcrprt'tcd •g<' consttelnl is lnfcmd from thcrJNI d­
bancu TftXlrdtd bv rocks abon \ht' •llertd monuidloritr!71 porphyry border ph.>>t al ai: 
Intrusion ("°Ar')' Ar ""'Pl•mncnt •gt• 1Cll_t3 Ma from b>otllel penetrarcd In lhe bonomd 
lht drillhole. 1hc pluton lntnldcs middle ~onion dolomllP U...t lorms 1hc lowcrmotl ol • 
lull wvm 1tn1ctu111I .i-t.. Each shttl ls bounded by b......O.. mncs and consists ol ••...,. 
fiablt' slice of !he! IOC1l ral.o:rolc ll«tlon lmlddlc Ordovklan. uppor Sil11rion, or °"',,.... 
dolomite, or Mitslulrpl•n slhstoncl, without onitn.'d sequciitt. Conodont. from tht dl'lom"; 
show color .. ll1m1tion·lnd Ices 1CAr1> great.,. than 4.S 1t tht IOp of tht' dr111holc and 11 high" 
near the bottom. Hydrolhc:rmal al11m11ion Is lndic11cd by non-uniform CAI val~ ..,~ 
dbcrete (5().fool) umplt' lntc:rYlls and by etched coooclont surf•t"CS Tht' lnlcrvcnln& 11nl(tl# 
shttts or carbona~us siltslont' al50 1ppur to havt' bct'n lhcnnalty disturbed b«lo•W' U!I! 
yield cssentt.lly no vol.atilt' hydrocarbons dwing pyrolysis. All omcrvcd fuiurcs arc ~ 
tcnl with lhmnol ovcrprintins by tht' 102 Ma intrusion and permit an inlt':prc~oon 11Y• 
rompllealCd faul1/ straligraphy rel11ionshl~ also p,..,.ialt' IOl Ma. Ouiaop s111diC1 ol ""-:; 
ous low-angle f1ults within \ht raieowic: and I.ate l'rotmuo~ rocks in •his ~on lnd•Olr 
m1ny are nicnslonal, whctht'r lhey Involve youni;er-ovcr-older or older-over·yo••~ : 
relations. We Infer• dominantly cxlensional origin for \ht' llnlmiral shttlS cncounlcn!d '" 
drillholc on !ht basis of simllorllles wllh the oulCOp faults Cbttttia sly le. sardry. of I(!\~ 
In the slltslonci. and f1ull·btddlng rclalions), bur !hr shcctS musa hAve been don~ "°"' 
upper plate or \ht' nearby er thtwt f;ault. 
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QUATERNARY FAUL TS OF WEST TEXAS u,,;.enll 
Cot.LINS. Eclwatd W., •nd RANEY. Jay A., Buteeu of Economic Geology, Tiie 
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