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The Oelom.r thrust (OT). C>po.cd in Ilic so•nhcm 
Oelom•r ~tountoiM. h:u been corrcl.ieu with either the o .... 
Pcok (01'1"} or the Orv uke (OL T) lhrv.IU. Altemolj\.efy, we 
pmp<»e th>t the OT Is one cf !ICVenl .. p•ntc, ili1COC1rinuow 
su"'illi•IJ chnats In the Glent.l.:ll•·Mu<hly M<>t.1ntain thnm 
(G~in.rt.ie. Correct cnnelotion is impnn•nl bec:iusc thrv.ts 
arc 1.iic to rcconstNct the tcrr3nc bclore v:1.rfahle: dc&rccs of 
Ccno:ioic ucc"sion occurred ~crou :iccommod:uing shc:ar zones. 

Doth the OT •nil GPT (nunltern Sheep Ron~) ploceu 
Upper Cambrion over Permion·PennsylY.lnian rocL:s. The OLT, 
• suh<illiory 1hrus1 in tlte GMT plotc, ploced Upper C•mbrian 
t>vcr OrtJnvici:an to Perml~tt ·Pcnmylvaman str:u::a. 3nJ ii rougtllr 
1111 mike with rhe OT. The OLT might c:ut down section 
nurchworll Ocm>S facies strike to connect with the OT, but 
.,posu res in the Meodow Volley !o.1ounioins moke I his 
carrolation unlikely. A proboble rl'2ce of the GPT th:tt mn1inucs 
nonh onJ wen or lh• DT indic:itu that these •re Sepor31e 
thru•ts. Dissimilor (ocies p•llel'llS in Polcoznic rocL:s of the 
snuchern Oel~mor Mount.,ns ~nd Sheep Roni• suppon this 
ronclusion. Upper ond lowor place fo<ios or the OT ore more 
simillr 10 P•ht:an•1•1 R~nJ• focics 1<1hicl1 mo1th the obsc.-•rion 
1h1 rncL:s ore offscc by Cenozoic .,ccnsion ~lonll the sini<trol 
Pahran•g•I Sheu System (PSS). Discontinuous suh$idiory 1hl'lm 
fouh~ ore •bo pres.:n1 south o( rhe Us ~:a Vollcv She~r Zan: 
(LVVSZ) in the Kev1tone thrust (l\.'T) plale between the 
Ke~-..onc •nd WhcelerP•ss (WP1) thrusts. 
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I A cooperative geologC mapPing projea (OMG-USGSJ in 
nor.11eas1ern Cahlornia provide a belier represer.:anon ol ine 
din•l:ulion and age of volcanic '1ld<s In this region. 'The study 
111~1 eoonOd" witn the functure oltne Sle<Ta Nevac:a. 8aSll'\ and 
Range. and Cascade Range provt.nees (SN, BR. Ol! each 
c:haracteri:ed by i1s owrr litnotogic and tedonic s:y.e The area 

1 isr.inde<lainprimarilybylateCenozoicvolcanicr~:Ntover]e 
a ~asement c:onsis!lllg ol Cretaceous and p<&-Cte:ac~ 
graMre and me1amor;:ihic rocks. Basement is e.;icsed In the 

J SN portion ol tne map and alSo locally in lhe Galla:in ?!ak hOrst 
) sov:n ot Eagle Lah. 

'

SN ..ocanic: soun:es were loc:ated along !he ptesfn S.erran 
aest and to lhe east generating a sequence cl myor.1e. 
aretsite .• and basal! flows and pyrodastic depos::s ~el'leralty 
dis:nbuted along !he T8'1iary drainage systems lh Honey 

L Lake faull zone. a NW·lrending zone ol en-e<:hlorl. rQi!Ja:eral 

1} 
oblique sip faults marks !he boundary belween the SN and BR 
provinces and is tne nonhwestem contrnuation al !he Walker 
lane of Nevada. The BA is Chatacterized by mountainous 
terrain and intervening lowlandS. Mountain peaks are mostly 
Older andesitic 10 basaltic Stratovolcanoes witn lhe IOwlying 
areas underlain by Vo<Jrlger basaltic flows or llwial and 
lacu51/ine depesia. The MOdOC Plateau is 11ansibonal blt!Ween 
CR and BR. A general westward decrease in !hit age ot 
VOicanism is evident from new and published K·Ar data W1lh a 
tialus belween 6 and 9 Ma. VOicanism in !he CR is mostly 
younger~ 3 ML 
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Three r1c1nlly acquired seismic refracllon transocts, on• In 
c•ntral Oregon and 1wo in nortne11111n CaUlornla and 
nonh•Hlom Novida. crou lit• Cueldo Bangel8uln and Bang• \ 
bound•ry. Ono ol rho 1ranttc1• it a campo1Ho 550.km rrans.ct 
1..,.,, 1,,. Cascade ~ng• ol oorth•Htt•n Calllomia 10 rho Bnln and~ 
RanQo ol tho cen11111 Gr11t Buin. This 1111111tc1 ,.., ccnstructod by 
m11ging rwo 11l1mlc 1n.n1ters. toparared by only 80 km, w11n 
;raviry conwaintS. Th1H <!all si.ggur 111a1 "'' crus1ac t1tholo9y of 
tl>o rwo areas may bo largely tho same since cnnial ¥Olocitlu 12.s 
kmls to 7.~ lunlsl and n111 llow (1110Y1 90 to too mW/m2) ol 
botn pioYinc:u are slmilat. Tho 1e;sm1c oaia wgg"t thal tho crusi 
ol the r.o provinces h&I undt1gon1 or Is c.tncltrQOil"Q CiHertnt 
dlOrtll or (bu1 slm~ar) d1l0<mar1on. In CM u- CNSl. tri. 
c11111110C1 bolWHn a.. rwo areas apptars IO bo In 11<1 dl;rtt or 
blod< lauCtJng.. In central Ot•n Ind n0tlnoast1m Cahlo<nla. tne • 
ugper-ctust of 1111 Hlgn Cuead11 II largely ~t<I by e111p 
!•~ 10 5 km) bllsins; wh1uu In tn1 Balin and Bang1 Is 
cturocttri:t<I by n•mtrou• lat.ltt bloclls wltn lar;• uw.... (ul> to 3 
krr.,. Tn1 IOwet crvst 1ppe111 10 tM cnaracteriud b)' m1om11ic 
underplallng u .. ldtncld by h~h voloclll11 (7.3 km1s IO 7.5 
km111 and don•ltiu (3.1 g1cm3 lo 3.12 gicmll 11101111\ bolh 1h1 
C•ocadt Range and tho Basin and Range. ~-"· 1n1 app.11nt 
undo'l'lating is muclt 11lic1<11 blnutn lh• C- Range Nn 11<1 
blnea1h lhl Basin Ind Range. In cen~al Or1Q011. IN \Otal 111id<n1ss 
ol tha crust al)Olm to bl 1bou1 37 km lhicl< blnulh Iha boln 11<1 
C11cad1 RtnQt and 1n1 Basin and Range uansillon. but in 
north111tern Ca1'fornia and not1rtw11t1m Nev•da. the cn.111 ts 
abo11r 38 km lltil;ll b1ntalh mo Cascade Range and tnins to a 
minimum ot 32 km In lh• not\hw111ern Novld.a Basin and Range. 
The UO·km composill uans.c1 tnow• tnar i.1ora11y mosr ol lhl 
ct11S1al lay011 lonn a Hrlos ol pinc:hu and swel1 °' boudln1. Tho 
Mono, now1v1r. cJou nor nte1ua"1y lollOW lhiS panem. perhaps 
btcaUll It Is likely a young, ornamc -n<lary. 
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CJ S•ucedo end 0 L \1191'tr (CA Dept. of Constrvetlon, 
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Gealo9te .,pplnq In tht E half of tht Suunvlllt t 
shoot In CA l In th• '"' \I pert of tho Lovelock z 

11heet ti\ NY rtveth •ts:•al"d 11tgr1tton at c•lc·11k1Hne 
ere volc1nts;a stnco lZ M• tollo"*d by H.lOT uct-en: 
voleenh• ' uttnslon•I f•ulttnq . Tht Cue>~e Ronge 
~nd tht 911 f n &nd Range ora11 fftc• rtcirestnt mdern 

1
uprtnlont of thh volcanic •nd t1c:anlc ~l9r1tlon. 

'

The bovnd•ry btt'lilttn thtH t'lllO p,.owtncu tn'fahes • 
transt:lon i::int trtndfn~ "l5W, 15 .. zs \::t •t!!e. 1nd 
utendtn9 fro" Honty LH! u Heydtn Hll I •n~ bt10nd 
prab•Oly to th• H1dlcln• Utt Hl9hlend1 . l'hts trans-

' 

ttlon :ono cotncldu with :he ffW contlnue:1on of the 
ll&lk•r L•ne :ano of right """""' obi f~ue•sl Ip r1ultln9. 
M•Jor ch•rac:orl1t lc1 of the 5 put of tl:e Cuc1d1 

' Range • Qu .. ! trn•r1 ll.lbdvcttan· and Uttnthn·reh.ted 

I c1tc-11k11ln1 and HAOT •olc1ntcs, nar:\1.1 taulu, •nd 
young volc.anots •nd fla•' .. do111dn1tt ~ at !hh: tr•ni· 
ttton zone . ~1Jor charac:ettntci of :~t ~~ ! .utn and 
~1n9e Pro•lnct • Htocene-Pl lacont c1le-1Halln• and 
HAOT •oluntcs, nom.11 t1u1:1, a"d trtl'!e-j •Olc•ntc 
hndfat':!I • doafn•te !: of thh tnnstt~;>n ::int. Tfle 
trJnsltlon :ont lt11l t tncludu st9nlftc1nt e~1rJc:or­
lstte1 of both pro•tnets. It Is the trill Ing 01a.1ln 
of "'' •c!ht wcstwrd 11f;n:tn9 Cuc1~e volc .. 11 tc u·c 
l!"~ ~::~~t-~4 "!; !!':"'! o~ ~Jt~'rru•!" 1s~ltt"1 · It t, 
~ha tr'\e •e1:1rn =argtn of !Pit Modoc Pl.Hu~. 1: sub· 
prowlnce wttM" tht 8.isln •nd hftg• b4c\•trc: n1ian 
th•t h .SnOC'".flously QUftt. .,, tenu of .. atcanfg 1nd 
uctonts• reh t ' "• to nur~y areu . 
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Crww £..1cns1on &11d Vole.in"= E.unaion Kata in tllc U•""' Reiion 

or N<irth=lcm Califom~ 

The Lwai iqion or norlhcoslals Califomia lia near the junccion o( 
Ille c..c.dia subduc:iion system, Ille Nonb Amerir:oAIP>cific nnsform 
sysrcm, utd Ille Basin and Ranae utauional rqimc. The Plioocnc '° 
Quala!Wy volanitm in I/le Lwcn rqion CDnJisu of a b"""' speclnlm 
Iha! incl\Mlc:s 1111111 isolalal mafic ...,ts, fields o( densely cl~ 
monacCllClic: maf'oc vonts, medium•wolumc ~ and nWie 
shields, and ~ W&c-llCllumc ..,,lcn o( intcnncdi&lc IO silicic 
composition. NNW·trendin& normal faults and 11;,na1 ...... 11 indicale 
ENE atmsion 1C1VS1 much o( tltc ~ rqion, 

Durin& tile Quatcnwy (tile put 2 miUion )'Qn), tltc Lwcn rqion has 
!lad an avuiae utNsion ra:c o( about• cubic km per km of an: lcn"" 
pct million ,an; howcw:r, withio tile rqion e.ttndion 121a vary witll 
..,lcanie ll}le. For cxarople, l..wal ....ic.nic ccatc:t (L VC), a latply 
... ~1tcd wic.itic llnlOllolco.no and Rukil!a silieic dome licld, 
produced appio>.inwely lOO c:ublC km or lava durin& the past 600,000 
,...,. for an avuaac n ... or 1.6 cubic Ian pet iquan: km pct million 
yan (•v=&• rate dl..;ded by ato:1 of vent (icld.) Adjacent to the cut 
ol LVC, a roushly coeval field ol unfauhcd but manaly ali&ntd 
monoecnetic c:oncs and mallc shields o( primitive malic compositions 
produced 11 ~ 60 cubic Ian of ba.salt and ba.saltic ano!Qii.e durinc the 
pall sc-enl hundred thousand ,...,. ror an av~e nt.e or about 0 4 
c:ubic Ian per square km pct million yan. Tho caUllSioo rate or the 
rnon: evulvcd LVC macmu appe:in lo be about four times lllal or the 
more primitive macaias '° tile e:ut and n:no:u a Ou.t of silicie awa1 
putial melts c:ompcnsalin& 1 laract b&alt Oul mlO tl>O lo'"er CTllSl. The 
utNsion rates or the !WO ucas may dirfcr bacause ot an <asC·loo~ 
~ (over a dilllanCZ or about 40 Ian) i• cnuu1 at.ension ra:c at the 
alse o/ tile Basin and Rans• p.ovincr:, u wdl u an eOIMOoWC!lt 
inaasc in bual1 nux inco the lower cnut. 
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MA CJymc:uwlTD Bullen(Both>t. U.S CicolocicalS""'cy. 
l~S MlddJc:lcld Rd., M!MIO. Menlo Puk, CA ~S) 

jl WO types or 10Uftl primitive bualt oaoir ln the l..uSCft rcpOO; (1) 
o•·K. hlsh-alurnina olivine tholcilrc (1..K011, .. hich is similar'° 

w·K bu.Ju ""'Ptcd In the Cascade !llftse and tf>n>t.l&hout the I nh-llcm On:at Basin; (l) alcalkallnc buah (CAB), which It 
~ imilot to orosenic bualt round .. orldwidc. Tiie hip comp&libl•· 

cmcnl t:Oltl:AI or lhc lllOll primitive mcmbcn or each mai=o :ype 

~
,. UJll"SI ncot·primar)I composido111. Primiri .. I.KOT is n:marl:ably 
~\fomi In ClllllpOlitlon, di1pbyin1 only subrle votllliOlls In r.uios or 

ncompadble clements. On the other haod. primUive CAB shows 
considenble lncomp•tiblc-elemcnt uriotion In low·K to hi sh· K 

••s. 11ohich ls r:ouplcd to iSO<Opic vari•riOll >nd spatial dlsaibucion. 
CAB Is tile poren1 (or evolved •olconie >n: lnu in dtis pomon o( tile 

oscodcs. I.KOT ls typic.sl or Buin and R>nae •olcanhm: iu 
pn:scncc In the L..uscn n:sion Is the ttsult of impingement of Basin 
~ ~ie tectoni.lmon Ille c.sc:.do :an: (GulTOlld and otllon, JGR. 1n 
pttss). Compositional vari•tion or Cr·spinel In primilive bvas pro· 
vida evidence bcorin' Oii the ttbtionsllip bcl•cen CAB and I.KOT. 

i'lou primidve LKOT and CAB l>vu conu.n liquidus Cr·sp1ncl 
pct>hedn pttscncd in olivine phenoc:ysLS. These di1pl>y a wide 
nnc- otCt/Cr•At • 10.&o <Cr•> and ~tsr.>tc•Fcl• •~so (Ms•>. 
wilh CNI and Ms• dispbrins 1 "'""S n<:c•rlve corRbtion. I.KOT 
spinc:s or: the ll'I0$1 aJumi00t.a, h>•e • ttl.Uvcly r»m>w ransc oCC:.. 
(IO·!OJ. have the hl&hnt Ms• (6J·l0), and hive the hishcat 
Fel•JFel•. In COOl1Ut, CAB spincls luve 1 wide""'" or r:omp<Ki· 
don th~• coni:IJ1e1 wich U\c vani1ion in hou·lava 1cochcm1ltty. 
Hl&h· K CAB contain low·C"' (!S·H) spinels, mcdium·K CAB 
conrain inrcnnc.dWo·Ct'I CH·SSJ spinc!l, and low-K CAB conu·n 
hlglt·Ct# ( .sQ.IO) spinets. 

Any 1enenl model b•scd on lncomp>tiblc·elcmcnt con1en1 ihor 
•rrcmpts to derive CAB rrom LKOT must do so in tile seq•cocc 

1 
LKOT, lo .. ·K CAB, malium·K CAB, hich·K CAB Spioel chemistty 
should roUo'" thot wquenc:e. but juSt Ille opposite oe<urs. Spioels 1n 
LKOT °" ll'IO$t like I/lose In hish·K CAB and lcut like t11oK in low· 
K CAB. FIUltlcrmorc, the r""&• of compo1idon obl<t'<ed In CAB 
spincls Is lq:r than can be ertributcd 10 dea>mprcssion or LKOT 
m:oamo. This rnlncraloslc .. idence supporu chc eont<ncion or (uftd>. 
mcoully dilCe~nr so.u•:cs roe the t"'o mosm:o types. Bolh LKOT ind 
CAB ve dcrhcd from deplcted·mant!e SOt.1rccs thal h•vc uperiencccl 
variable dcpus .and styles or inc.atnp1tible·elcmcn1 cnrichmcn1. The 
eompo•ilion or tiqu;dus spinets ttRccts the minonloaieJ or the sowc:c 
rcsions and ~'• dcan:e of enrichmcnc. Our model suceen!ully 

I lftlOlf'l&I ~'w rnincnlosic, pctr0losic, ScCl:hcmicaJ, iJouipic, lcCtoalC, 

\ ~~~::d.J Upo:l1 o( primiri"'c volciftism in the souLhcrnmoit 
-..__:. Ran, .. 
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~ (USGS, 922 N1tional Colter, Rcsion, VA ~09'2) Post·7 ~ta ba..tt.r: t.vu C<.Sl "''"' S10:l &t>m the C...W.R&llac 
M A Clrnnc. I Cl Smlth, and L J P Muffler (All ac USGS, bcrwccn bat.as~} >nd ~s·s h•ve been an.ilyzal chcmii:illy (160 
J.I' Miuutef<cld Rd, MS 9 IQ, Menlo l'atk, c;. 9-111'..j) somp~cs (or :J elnrc:nts: 28 o( tho.c for.,, >ddilional 13 •lcmcnts) 
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