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lfCTRODUClJON 

Yolctnfllt ta ttl I .J ... J Mountatns hiS b~en 1 nt 11111te 1 y r~ I at eo to 

•to-,.tocet .. U.roV9h QuaterMr,r tectonfc .cttvtt,r of the Rto GreMe RUt (Le •• . . . 
tKtMtc acttffft.J fo1111f1nt thl •tct-Mtocene wolcentc tttetus of Cl\1p1n •no 

See..-, lt75). IKelrt IIOf'k tn tM volctnfc ftelG (Girdner, 19·82; 1983; 1984} 

Ns Jtw.ft that tectoatc tcthtt,r Ills hiCI 1 •Jor tnfluenc~ on the oc.1ntnt 

NQQ~tfc procasws Ullt ..,.. aper•tht CIUMftl wertous ephoon of Ute woluntc 

JlA tlttl PIPif" • tntqratt tftt petrotogtc: conclu1tons of 

GlrdMf' (1~) • LA.ffier (1•) wtttl ..., _. utsttnt ractOMtrtc canes. 

- · ,...,..;. : ~1' itr~.-. ·Me1fJPrlat of tile Y01untc fte1ct ttllt has Ntrtnt 
. ~ \ • :r ' I• • •"'· • : 

aa U.. tlletOfttc ewo1Cfoa flf Ute nortlt-centre1 port tons of tJtt Rto Grtnoe At ft 

(see ftt. 1). 

Gll11.t• OF &EOLO&Y MO PETRO&ltiESlS 

n. strltftrat*,J of tM wolcantc 1nc1 volcentclasttc roets of the Jetnez 

RDufttafns • llftfllld bJ 1111 ey anct others (1969) and Salt th 1na otMrs ( 1970} 

lftd ~tftld '' llrdfttr (1~) 11 11\own 1n Figure 2. Gtroner (198A) has con­

c1~ tfl.lt U. l4tf'H Croup, llllttch COIIPMIH .nearly hll f the volUMe of th~ 

enttre volctnfc ffeld, conststs of rocks d~r1ved fr~ ~gm.s fr~ two d1st1nct 

source-s: U. ..,.r Nnt1e •ct ttae lower crust. Mlf1c N9ftc15 aertveo from the 

upper ...tl• dtffentRttltld through 1 bro~ct spectrUM of c~ositions, but g•ve 

rtu to ~bout 1000 a 3 of two pyroxene HCiestte. Ml.-u aerheo by partttl 

et1ttng of ,..,. crnt proctuc.s 1'1t11tfvely atnor volUNs of chM1ctlly c:rts· 

t1ncttve tit~ st1tct rhyolite. keres Group volcan1s• w•s •cc~anieo by 

1ntente rtfttftt. ts supsted by ftelc:r relations of Nftc-inttr"NN1att> rocks 

1nterbeeldf4 ~t~ w1delprei4 Glpos1ts of lahars lnCI 1 ... ture bts1n-f111 gravtls 
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of tilt Coc,_tU fOI'IIItt .. , enct feu1t control of tM lioctt tons of hfgt; stltu 

r~t~ol ne ..... 
61ntMr (I liZ; I tel; 19M) and Loeffl•r (1 .. ) han 'u9CJel.tlld ·chtt th• 

best 80de1 for tlW '""is of tlte lsctltca. Fo,.,tton, wtto1e 14t '1te1 tna 

ouertz 1•tttn vol...trtu111 -tMte the soo u 3 Pohtaert Gro•.tP (l.o • 

Mtc&re90r, .,ttOMl Sctenu FOIIftdatfon • .,...,. cOlla., 1981 ), tnwohu nh1n9 of 

•ftc .wt ttl tete ....... £IMI ...._,. ca.postttons for tMs at r1nq 1re 

· ...,roxt .. ted 'J Nlllt .,. Nlllttc IINIItfte 1nc1 tstgh stltc• rhyoltte o1 ttt• 

~teres ..... 11111t _, .._,.. (1910) itMitctte 1 ,.uctt1 of ftulU tn the 

Tsctda.a ,..., •• , ,.. • .,.,.. NlaUoas of vent locettons to t•ults. 
'· 

little we1aatc1estic .ewts tlt"tMCI ,,. t:M PoheGer• Group torwcs depOSfU 

of 11Jf»~Uatta1 wol .. · .,..,_ f.,..tt011) fvrtlalr •st 1n tM Esp.~nolt llstn. 
·-

ftelCI NCOMittut~Ce fMtutes ttrtuall1 • stgntftcent blstn-tt11 •postu 

tflter'U1atlll ~ tile ,.,,..,. ¥Oleate ,tie. Petro1ogtc IIOGeh of CilrGMr 

(1183: t•) f•rtw •1111t tNt Tldlta.a wolc~ttts• occurreG tn • pertoa of 

relattw tect•tc tuctttttJ (Ht s-r.r and Dtscuuton) • 

...,.tl.....-inct 89NI eruptiCI pertpherel to the Ntn ~Y of the wolCintc 

ft•lf oa t• soutlt, .. st, end nort1t as tftl blsalt ftelos of S.nt1 Ana Mes1, 

Cerros •1 Ito, lftCI £1 Alto, rnpecthel1 (S.1ttl In<! others, 1970; S.lortGge, 

1979). Tfta &roup volcani•, OGIIinated by the rhyo1 tttc laM•lter Tutf, 

ProY1ded tht cu1•1n~tfng phase of tht oeveloPient of the Jeeez Vo1can1c Field. 

firHt., tun 100 t.a3 of tuff erupted fN:III a large, zonect 11191'1 chelllber whon 

bulk COIIIPOittton was PI'Ohb11 fdenttCI1 to TschtCOIII httttc cQ~~Posittons 

(S.ftll, 1179; S.1f INf ottwtrs, fn prep.). Spat tal and t~ortl OYer lap of 

Blnoelter Nqlll anct Tschfc011t-11te 1tt1te erupttons supports th1s suqg•stton 

for tfW "obl'bl• bulk c~ostUan of ttle Banaelter Ng~na chalftber. ena strongly 

su9f"tl Jlrental rwlattons of tile Ttdl1cON For~~~tt ion to th• Tewt Group 



(DotH enct otftfft, 1911; S.ttlt IM Otllers. J970; Sllttth, 1979; G•rOnf'r, l~M3; 

ue&: Self Mel other&, tn ,..,.,. 

POl'ASSIUM-ARGOII DATES 

Twent~ MW ,oun1-..tf"9CM'' GltH (Tible 1) htwe been obt11nc~ to con­

strt1n keres Group wolcanh•, represent1th1 of the Nrl fes.t ephOde ot J.,rtez 

Yo1cantc ICtttttJ. S...1• Fll-10, 1 blllnfte f~ • s.auence of tlka11 bastlt\ 

tat..-bedcted wttfl 1.., SIMI F• Sroup arkostc Mdt~~ents etst of St. ~~~r • s. 

o.. ..... 7telt~~e tal oldftt fide ta U. INI of 16.5 ~ 1.4 •·Y· (IH hble 

1). little tMu ... u1U are ,..,,, not Pttrogenettctlly reltteG to volunh• 

ta tM ~z lo1catc Ffelfl, t.., 1111 til taclfuthe of eptsooes of rewhecs 

rtftf119 tMt tntttl'tH lftCJ ... bled Cllrvelo .. ent of ttte volun1c field (C..rclner. 

U .. ; .. •lto ... 1.,. 1179. HCI Rtnle, aftCI llltNien, 1981). Ffeld re1tttons 

~INtr wtth the Clatl of Tole 1 h .. IP1H JCS0..53 anct fSZ-108) tndtCite Keres 

ar.tp wolclftft 1Ct1Yft7 M9lft >13 ••1• 190. Kern Group volcantse IPPtrently 

wanect b.J Milt 6 a.1• aQO (IIIIPlft JG80-C9, JG81-62. F82-77, tnd f82-111, 

Table 1), ..a OYtrlapped wtth ttrly Tsch1caM~ Fonaetion volcants-. 

A c:a-pUet1on of IPProafllltely ntnety-ftve lvtiltble dates tr01n tne 

J.-ez Vo1cantc Fft1d and netrb.1 are.s 1s tebulttea tn T1ble 2. F1gure 3 ts a 

qraptttc deP1ct1on of ttte cQIIIpf1tt1on of dltes plotteod with resp~ct to pr"e­

a•tftlft't petrogenettc Uglll type u outltnH tbove. A nwmer of fe1tures of 

fiOUN 3 art Plrt1cu1ar1y noteworthy. ts follows: 

1. Mttle llltttle-cterfved basaltic Ngul wre erupteG sptnntng the vol­

canic f1e1d•s enttre >13 ~n.y. history. th~re was 1 91P tn b&'ISiltlc 

volctnha 1n the per10G 7-A •·Y· ago. Those Nntle-GeriYeo baults 

that ..,. w-UPt.cl lfter the 74 ••Y• eqo lull tn buelttc volctntslll 
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an the blsalts of S.nta Afta Nnl, C.rros oe1 Rio, IM U Alto -"'c" 

an dhttnctl.r pert,...ral to and parttal1y Pttrc1t t,_. N1n booy ot 

tht wo1canic fteld (ftv. t). [trlter blsl1ttc ¥ole•"''~ 1n th• 

.-rtoct >U-7 ••1• 190 c•,rt111 the NlllU of tl'l• h11 z. C•nyon 

Fo,...tton Mel tN Lobato Besa1t of tfle l~ru enG Pol uoert qroups, 

re~pect1~1y (fig. 2 lftd Table 2). 

2. Mtg~~~s dlrhM bl cr1fferMttlttOft of •ntle-CierhM Ntert•l .,.,.. 

erupted Nr11 tn tile wolcentc fte111'1 lttUGrJ, tn the perloa >10-7 

••.J• -· ,...._ .. _.., ere ,. ... taent11 representee! by Ute 

...._ttes .. lela .,.,_....,. lettt• ot the '•Hz• t1n1on Fo,...uon 

of till Ceres ~roup (T•l• 1). 

s. ltttlt lfltu ··rtwe1tce •fl•• .,..... tw Plrttel •lttng of 1owr 

cnast • ..,.. conttf100811J' ...,rtlld tft , ... per10d >13-6 •• ,. 190 ... ,.., 

in the fte1CI'I lltstor.r. TlloH crustal perttal •1ts ere lhlt tuffs 

Pd csa.s of tM tanowes ClnJOft encs IHrhHCI rt\yolttes of tht ltres 

lroup. 

•· Lltftll, .,.rtl 1at1tH, lftd Cllc1tes fof"NCC by abtng of bnalt or 

blsa1ttc 1noettte and htfh s111ca ~yoltte .. ,_., began to be erupteo 

at lbout 1 ••1• qo, Ute Sllle t1• n the Mgtnntng of the 7-A "·1· 

190 lull tn blsalt1c wo1Cin1 111, Mnt1oniCI tn ( 1). a bon. Further­

.,... tile caHt of tN eruption of tllese 111x.c2 lltites IM dtcttes 

wn etsewtU11I1 ContfiiPOraneous wtth the cesution of eruption ot 

Cltffet'Mttatn of blsalt (Pt1izt Clnyon fnterw..ct1at~ rocks) 1nd th• 

h1~ st1tce ~olttes ~tscvsslel tn (!) enG (l) above, respectively. 

S. The onset of Tewa Group YOlcanh• (•a.nttel ter cycles•) wts ess~n­

t1elly c0ftt.-,or1neous with the ,...vh1l of .,.SilHc volcan1 sm at 
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about t ••1• eto. ahcuned tn (1), lf)Ow~. •r.cs oy•rld~pt-o ..,,t., th• 

wentno .,-upttons of •hect NgNI ahcui!>I!G 1n (•). lbOve. 

fAUlT ZOfiES 

ftgure • Pow$ t,. four NJor fault zones tn the t~\tte v1c1ntty o1 

to.e _,_z VolCifttc ftt1d a tht ., ... ,, Slnt1 Alta fllfsa. P1Jtr1to. ano olo•r 

rUt-boulldt,. t•Jt 1011n. The oloer rtft-bouncl1ng ana S.nta Ana ~u fault 

zonn .,. cam •11 referrect to 11 1 lffttlt ION, eho known n tile S.r. fel1~ 

f•lt ..... ..,..,. (l .. ), ....... r, dilttflguUhes two fault Iones bueo on 
' · 

lte _, MftM fJf •tsplac.-.t: the Santi Ani flits• fault zone ts ttw acthe 

Nttera llouadlt7 flf ttu Al~ lastn, south of tta. _,._, Mounu1ns, ana 

te. olcaer rtft-Nundhtt ZOM ts t1ae tn1cthe (SH below) western bo&~~IIGary of 

the EspHoll llsfa, .. It of IMI contatnt,.. the J-1 MDunta1ns. WV11le ell 

fnlt ZDIItS Mown tn Fiture •. except the olatr r1ft-bouncl1ng zone, are 

currettt1J se1111fca11J lethe (C.stt end others, 1982), •st 111P0rttnt to thu 

atscusston .,. ~ PtJartto tnct o1oer r1ft-bounatng zDMs. 

TM olt~ar rtft-bouncting ftult zone 1s a brota sw1th of north-trencs1ng 

nona.l faults tNt cuts leres Grou' rocks tn tine southern Jf!'l'ltl ttJunu1ns. 

The feu lt ZOM is ob l1 ttrtttCJ by the Valles ttl aera, but t s uposed 1 n 

Mesozo1c-Tmt1r1 rocks norttt of • pel•o-valley. erOCJed along the faults eno 

f1111d wfth lfftflultld Bines& tier Tuff (aotted fault 1n Fig. 4) {Sm1th and 

others. 1970; Llw,.,ce. 1979). filost faults tn thh olGt'r rtft-bouna1nq flult 

zone "-" 1 CIOWft·to-ttte-ust senn of otsplacetttent. Because Keres Group 

volcentc 1n<1 wolcentclasttc oepostts ert bOth cut by hults of this zone ana 

th1ckttt to ttw eut across the ftult zone, thesr hults wre .ctht our1ng 

ler•s &roup wolcanh•. Rhyo11t&l of the tanous Canyon ana Burhua 
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fCHWettOM are ttttf"VdCICS 110ftl thHt ftuUs. but cCifllltOftly ttt. le•rhe•cs o~s 

(He Table I) are ftOt t"-Hhes ftu1ttG. twnct, f1u1u of tilts zonto 

orfgtnally ,..,,....,.ted tM westem bounc11r1 of tht hPihla Butn ot tr•• too 

Crencsa ltft, .,.. Me&• taecthe taNtt• prtor to lbout 6 •·1· "90. 

TM Pa.Jertto fM1t Z.. ts • aerraw bifid of nortta-trendtng ana nortttun­

trencUnt ~1 fn1ts (lr1fll, liM: Sltttfl Md others, 1910; &olOIIIblt, l98l) 

..tttcft, w suttnt. 8ftan U. ,.._ ""'--"' Muftdtf'1 of the bpanoll a.s1n 

of u.. Ito ar...,. 11ft. A .,.,., .., pert flf tiNt £..-nola- lnt-n t5 .cJJtcent to-

tilts fa~1t .-.-t:;.P ..•. ~.IIi·~~ ., :~ _ *• IIOD • of .,stn-rt11 HCI1-.nts 

..... ,.~,,~~~~ _l~ ~~!~!~ .. ~~J-:i~"· 1171: torcten. 1971; Soft _, 

fir111b1. 1111). F•1b--ef tats 1- ...., priCICIItuntly Clowtt-to-t ... -eut lettte 

of dtsplac...-t • .., ewtd..ce of epfsOdtc or ~1tfp1e faultfng event,, 

older roc~ units 

(Criws. l•J· Tile PeJartto F•lt Z.. offnts 1.1 •·1· llnGtlier Tuff •re 

tfllft 100 a, -. • ..Ct..., aboM, ts currentl1 setsatca11J atthe. IIsee 

tn pert • tile Wf'l of Ml1tl., (1f76a; 1979) tn Ute northern EsPinola Bntn, 

lo1CIIIIblk (Jill; 1•3) aftCI Gol_._ aftCI ottlers (1983) have suggestecs ttt~ 

'•Jerito Favlt Z.. lieu• acttft ~1• sine• 1bout S •·1· ago. Thus, 

fault ecttwtt_r Mvftdt,. tile WHtern urttn of the Espeftola 81s1n IPJN,.tntly 

shffttd ,,.. U. older rtft-boundtng fault rone, dhcunM abow~. to the 

PaJ•r1to F•1t Z.. sc.ett• since roughly 6-S ••Y• ego. 

De IIOI't•sc-t,....t"' ~e~~~~•t of 1M PUertto flult Zone souttt.nt of 

St. Peter's 0.. ...,..,.. to e. o1df1r thin porttons ot the fault zont further 

north. end fs .,...,,, IIDt dtr-.c:tly ,.,,ted to ttte Espenola las1n {F1g. •>· 
Movt~~tnts an tti1S 5..-nt of the flult hive caused tilting ot lar~ blocts 

110rtftwttst of t1tt fault tr11ce with tncreastn~ IIROUnts ot t1lt 1n progress1n1y 

olcs•r roct uft1tl (S.tttl aftCS otfl•rt. 1970). Eocene CttHsteo forwat 1on rocts 
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d1P li-4&• IW, santa ft Gf"'UP d..,ostts cUp S-H.• Ntf, lncl 1owtr ICttts Group 

rocks dtp <to• It~ (Gird~r. 1981; Goff. tn prtp.), i~tc•ttnv th1s ~·~~t ot -
t~t PtJtr1to F1ult Zone 1s 1t llltt older th•n lower S.ntl h Group o•po~ll\ 

tn thh localtt.r (>16.5 ••1• -.o. IN Hl!plt F8l-~ 1n Toblt 1). Th~ nortti­

Hit t.-.ncs Hd suhtafttti11J older 191 titan poruons of the flult zont further 

AOrth IUflllt tilts Mtlltnt of tiNt P•Jartto flult lone •1 .,. anoctet~ wHI'I 

t'- .orthtllt-trtftd1nt Stnto ao.tRgo llstn. Alternatively. th1s oloer, 

nort•st-t,....tftl IIIIUt of 1M f•ult ION •Y ,..fltc.t 1M strvcturtl 9rt1tt 

fiiPirteG ~ eM .,.. IW 1M .,_., LfneiPIIftt. •tctt h locally aantftlttcS u 

tM .,_I F•lt ZoM. rnu,...,c _. ..,..urfece structures tn Vl11ts talaer•. 

PCI te. toledO ...,.,.._ (Ftt. •> (s.1tll IIICI others. 1970; Goff tna kron, 

ltaO; Goff lftd .......,., t•; Goff, 1183; Gln~t~ttr, 1%3; 19M; Self tna 

ot_,.., tn ,...,.). 

SUMMARY MD OlSCUSSIOif 

~ollowtng till •ta-lttoctnt •olcantc hiatus of Chopin ena Seag.r (197S). 

rnhl'd rfftt~t~ ftt the ~tcttttty of the J11te1 Mounutns ~gan ebout 16. S •·Y· 

ego 11 tno1c.uct by the 191 of tht basanite wtth1n the lowr S•nU Ft Group 

(sat~tPle f81-50, Table 1) tM tht 19e of the northetSt·t~nc:s1ng seqnf'nt of th~ 

PtJartto fault Zone near St. Peter•s ~. fr"Oil 13.10 "'·Y· 190 tectontc 

tcth1ty wt IN"'bbbl7 fntense. llults tnd high s1ltce rnyol1tes were ventea 

during thfs parted IIOftl fault5 of the olaer rift-bounding zone, ana lrt 1nter­

bt00tcl w1t'- f-.t•rt Nlttt-ftll vr•v•ll lftO lahtrs of tht tochft1 fOI"''IIItion. 

Cochiti fo,.,t10ft oeposttl thtck'en ~· .:-H 1cally from west to eut into the 



l -

(Ffg. 5) blctus- open conGufts wer. provided by on-go1ng e•t~ns~on •cross tn~ 

older rtft-IKMN1ng ftult ION. GolOIIbelt '"" others (! 983} suQgt-st tr11! 

1ntense tect0111c tcttw1ty tn tM erH occurecs sa~~ewhere tround .lu "·Y· aqo, 

.tl1dt, for tM IIOSt Plrt ttl"ftl w1th our tnferencu fro- t'tela rf'llt1ons •no 

the ftd tMt .,,... thin hllf tht vol.e of the enttre voluMe r1~1o wu 

erupted cturt"' U. brtef 3 a .. ,. pertoc:t 10-7 •·Y· 190 (FtQ. S). 

At •'*" 7-1 •·1• 190 biNlt, Cit fferent htn of bisal t. tna h1 gt1 s t1 • c• 

rttyo1tte sto,_ bltttt •~~Phd. abed •91111 ~91n to I» erupted, MIO th~r• 

Wll • """ ~ton 1A tM •me• of woluntc tcth1ty (Ftg. 5). At tbout 

tllfl .... tt•• .._ lllttMtftl ot Ute 7_. •·1· 190 lull tn bntlttc wolctn1s• 

ouurt"'CC. .,.. VII ol... rtft-bouftelfnt ftvlt zone bK•• tn1tthe. furt,..r­

.,... U. 7-4 •·1• aeo lull fn taeult1c volunts• hn bftn noted elsewher• tn 

or ... , tile rift (llldrteltt 1M ,.,.,, t•l; A. W. ltughltn, l01 AltiiOS 

lltfout L._.lt0f7, Ptrl• a-., ltll) Mel .. , be tftCJtctthe of n~u or 

reotona1 st91'tf1ctce. lilt IUICIHt, because of tN 1nt1Nte tuoctttton of 

blu1t1c wolca~~ha lftCI fatense tKtoniu •rlter tn the wole~ntc ftelc:t'l 

fttltOf'J, tMt t,. liP tn b1Nlt1c volctntSII h tntUcathe of 1 lull 'n 

tKtOftic actiwfty. GlniMr (ltBJ; 198&) ISterts that tM rHuct1on 1n the 

rtte of woluntc tcthft)' tnd tM petf"'9enet1c transition frOft dHterent 1ttes 

of bualt to f\ybrtd latites It lbout 1 '"·1· ago "fleet a <hanqe tn the 

dCIIIintnt •1111ttc processes tn rtsponse to the tect0f'l1c lull. Insteaa of 

be1nq rap1CI11 MntiCI. IS 1n Mrl1er tROre tecton1celly tcthr stagrs of thr 

f1tld's oewelosa-nt, pockets of blult or baulttc anoesite ~en to c01lesce 

wit" pocttts of h1th st11et rttyo11te. end cont1nueG to grow tnto luge N~a 

chlllbtrs. frc. wtt1th 111111 port 1ons were erupt~ IS hybr1<! let 1t 1c lavas. 
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Mlnlty (19761; 1171) suvt~sts tntenae ftulttnq 1n the P!r1oo ~-3 ~.y. aqo 

tn tM W.ltrcs. Sr1bln tn tN northern hptnolt Bastn. •no Golo-O~Il ( l'Jtsl; 

1983) anct 1o1-.. lftd others (1983) nttNte that the PtJtr1t.o hult Zo~ 

~ acttwe arouno I ••1• 190. As 1 reftnem.nt of thts estt•ete, .. SYQ9e't 

thlt rift-ltoundfftl Kthtty slltftecl fran ttte olaer rt ft·bounatnv zone to the 

110t'th-tl"eftd1"1 pert of tM PIJtrtto Fault Zone tt about • •·1· tgo. Tftt~ 

llttft of rtft•IMMnft"' fiU1ttng Wll pt'Oblb1J ~UIH by Ute O.YtlOPNnt Of Ute 

llf"91a _.,.. ..... w•an, cetttrally locetH ben•tth the Ntn boGy of Ute 

tOlcatc fte1•, Cllltt"' tiW 7_. ••7• liD tectontc lull. Renewd blulttc 

wo1~• It IIIIOgt • .. , ..... 1Mb11G It¥ ""tved tttttonfc ecthtt1. gave rtse 

to tile .... 1t fte1ft tltat IN peripheral to lftCI pert1t11J enctrcle theo .,tn 

....., ef tilt wotCMtc ffe1•• n. ..,.,,....,.,, postttOM of ttteu .JCKint tNselt 

ftelds also ., t..,futa U. atstettce of tM 1erge •IN dtPI>ers beneeth the 

aliter Of U. '101catc ftelo. Tectontc acthttl bas conttnuH f..- ebout c 

•·¥· ..., to tM ~. ICCGIIPiftiH b7 Ute wl~~~ttnous erupt tons of S.ndel ier 

Tuff ,,.. u. 1af'llle ~td IU9III cu•rs. 
Cettatft HPKtl tlf •r .,.,, out1tfteCI lbove, hive beertng on or ere not 

t11 atraara"' wfta sc.c..nts tMt eppur 1n ttte Htereture; therefore, fur­

tMr ClhCIIII1011 ts -.ened: 

(1) &ola~~Ht's (1981; 1983) IIIOCiel for the tectonic evolution of the 

£speno1a Basin 1nvolvn 1 buried grabfl! 1n the central Espanola 

llstn. •st of tM Pajer1to fault Zone. to eccount tor the 1pparent 

cttscrepeney bttwen esttNtes of NXtiUI offset on the P&Jtrito Ftult 

z.,... aftCI U. t......crout th1ckness of blsfn-f111 Nteritl tlllte01ne1y 

ldjiCHt to ttae feult, IS 1nd1ute<t by vtr1ous geophJSital stucHes. 

Gol-..t (ltel; 1983) cttes the onv1ty 1nterpreutton of Buaoing 

(1171), ano Solo.e.t 1nc1 others (1983) c1te the gnv1ty aaooel of 

10 
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Cordell (1119) for ewto.ce of 1.hh htdelen graben. Otner geoptty1icel 

stucttn ta the ,,.. ,,.., (dnltltct tr•wtty by W1111t-s, 1979 • _., ~•c 

reflectton by (. F • ..._,th, Los Ale1101 llat1ont1 L•boratory, ~rs. 

c~ •• 1979; 111 1110 tu.~tr.J tn Goff '"d Grtesby, 1982, 1nd Coroplt. 

1979. proft1e C.C') dO r.¥111 •ntrabastn faults, but oo not torrObor. 

ate till extttlftCI of 1 1.,... IMiriecr graben". furthemon, IHuUny 

of luckttnt'l (1178) tAterprettn cross-secttOftl ,..n•h that the 

posttton of thl PaJarfto Fault ZOftl ts plotted 1ncorrect ly~ tM 

I"''Y1~ 1• (•e.uri• va~~en•) ts IIDt .-. d1stenct •n of Ute 

Pe,Jartto f•lt z.,. tt ts ......., 1t1 thl fault ZDM on tht wit. 

Our wrt ftldtcatn Ualt .. .,,~ across tM oloer rttt·bounc11nt 

fiMlt lOBI toget~ ~~ fOit-l ••1• 110 Gtsplaceaent on tht P1Jir1to 

FH1t ·Zone Uft ldeQUitlly ICC~ate tM 1500 • of bls1n.f11l 

, .. , .. ,., t~11ti1J "It of t" PtJtrtto Fault Zone. Hence, 
,· 

ttetoftfc ICttwtty prior to 10 •·1· 890 ws probably not rntr1ctecs to 

c.rtral _.ru of tM E.,.ftola llstn, but rather w1s concentrtt..a 

w1ttlht Ute olct.r r1ft-bowtd1nt fault rone, Cl@f1n1ng tht western 

boandlr'J of ttMt blstn. 

(2) '0101tbek lnd ott.ers (1983) present rttts of tatenston for the 

EsPtnoll 8Js1n wfttch, tn l19ht of the new l·Ar dat~ presentea herein 

anct our ntdence for ~t»hocJ1t r1fttng for >16.5 e.y., 1re probebly 

unrH1ht1c. &o1...,_ ond otMrs (1983) also prov1ae an est1Nte ot 

about 10 perc..-t t.otal utanston tcross the butn. It h not clear 

,,.. tlttt r dht\tll tOft wONt data wre u11CS to gmt rate tl'lt s est tute, 

but if they did not include the -.ovewnts on the olaer r1ft·bouna1ng 

fault IOfte, 11 NY be inferreo frc. the a1scuss1on of the •bur1e<J 

gr1ben,• lbo••· thttr .stt .. tt ts ~cl'l less then 1 Mtn1mum. 

11 
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(3) lo1-.H U•l: t•3) atat11 tNt tM Gllhteo, Slnu '"· ''"' r~,~~ 

._.tta are •tt011111 tnt... tte constratns ttlttng to 7 .~ •·)· 

eao. lftd conc1UOII, tlctull t~t1 11 vr-•t•r thtn hts estt .. te of th• 
• 

111 of tile P~artto Ftult ZOI'Ie, thlt IMtVINftts on ttte PIJtrtto cou-to 

Ito& •• .._ ,...panatb1t for tu tUttnQ. HI lllftttons •tavlts 

cteftftt .. tM ... tent .. ,.fa Of Cfle ls-,aa•t• 81atn• II- probably ~'nq 

,......tble tor U. tnuaa: IIOwwtr, untu bit•"" ttte "HUrt~ 

.. ,_ f/1 till Mlta .,.. tltt P~artto Fault Zone (witts tM obvtous 

aclltf.• fl ~ tflttd •ttl t.ldtate1J ICI.Jitlftt to IN west of U\e 
'1; 

, ~~~!~.:~.:~---~~~~~~·~~1 ot hive, It t• IIOSt, CIIPOit-

__ d.,1 . tfPI• -.: a. ·.-sc-... .,_ ( .. Ftu1t Z..1), Ute cont1ct1 
. .. :_ . • • · • : ~':'"·~- · _ ... ! ~- ·: ..... . .;- .. __ .. - • 

Mt .... . t'-·:: ... Jtat•.- ·s.ta fe, awa ltres ctepostts tlong ttur 
·, -)~ .... ~~- . ·• ·/ ·."' ;~ . ~·~- ' ' . . 

~ust•tNtlftnt •• ...,., of tlae Pt,Jartto Ftu1t Zone netr St. 
···. ·1: . 

. . .. · ;f _ .• ~-- "!:{ · ~ ... . · - ,~~~~~-~~·· ~ · ~~orwb~•· lftCt Pf"09NUtYI11 olcter untts hawe 

1arfir·· ~p.;- ·· Cllr . .Utled IIIIIPtltl ts t...,..,.nftftt11 corroborttld b1 

tile Nlftnll IIIP of Sllttla l1ld ot"-rt ( 1170). Tllus, ttot 1 I 1 of tile 

Pa.Jmto F•lt Zane ts 1M ..., ege, 1nct .,,,..nts an port 1ons of tM 

h~artto .,. rnponstl•1• for 10. tflttng tn the arM frCIII >16.S •·1· 

f•) &o1CIIIbet (1181; lt83) IUftHts th1t tM postttan of the PaJar1to 

Fault Zone ta controllas by tM 1oett1on of an abrupt fac1es cun~ 

f,. vo1cttttc to w1cantc1asttc rocks. It h taprobtble that these 

..,.tta, wtdt constttutt 1 te.tn vtftHr reltthe to the sequtnee of 

Vftftl cut bJ tN fault ZOftf anc:1 tM •tnt- oepth of ptftttratton ot 

thl fault (IH, for hltr.:'h•, Goff anG Sr1gsby. 1982), coula control 

t"' DDS1tton of the tav 



Of t~ .alcantc fflld 1 CIUI-' I lhfft in bls1n-bounct"9 flult1nq frOM 

thl older rtft-bouft41Rt zone to the P1Jtr1to zone w1th revtw~ t•tton-

... .t but ••• ,. 190· 

(5) FiN11y, tM periOCf of tfN tNt W SUHelt II I tKtOf'1t 1u1 I {1_. 

•·1• 110) ta tltt prectse "rtOCI ttt.t ts wteltlJ c1teG ts one of rap1o 

up1tft Utr~ tM Ito Gr ..... ltft (for nltiPlt, "''ptn, 1979) • • 
Tltt wrb of An1t'OO - 11111,1 (1971), T11lor (197S), tncl Scott 

(1975) are etta~~ fa 111ppott of t'IP1CI •1tft oc:currtttt 7-4 •·1· ago; 

~w.r. tMie autllon •11 state tut uptttt tn the Ito Qrenae 

,_.t• -.t Mft eteMN'Id 10111tt• stACe 7 •·1· ago. Mlnley (1979) 

,res...u fttctence t"-1 relattnlJ 1fttlftlt t1ultf1HJ occurreG 1n the 

Yelarde .,. ..... u tM ...-tlllnt fapeaoll lutn sc.ett .. ctur1nt ttte 

perfod 5-3 ••1• 190• Our IUHfltton of lite 7-4 •·1· 190 tectonic 

t•11 ts. Ot,..rore, conststeat wttlt _,,or supported by ttte worts of 

belrod lftd 1111~ (197t), Scott (1975), Taylor (1975), tncl Mllnley 

(1979). 

ACOOII.£DGMENTS 

TMt wort ~ats bien supported by the u. s. O.per~nt of EMrgy's Off1ce 

of &ntc Enerv Stfettce anct Dh1ston of Geothenaal Enerqy, ano the Unherstty 

of C.ltfornft'l Jutttute of Geoptt,ystcs anct Pllnettry Ptlys1cs. We thlnll Din 

lru-.nactter 1M Donna flllrttn of Sin Diego State Unherstty, and &.ochron 

llbontor1n for provfdfttg tltl potlss1-..argon elates. Our collegun Scott 

BafGr1gll, Ki• Manley, 801 Laughlin, Frtnk Perry, Mit GolOfftbtt, Bruce 

Loeffler, Bob ltecter, lnd Roy 8111ey ~tYf prov1G.O encouragement, a1s-

cuniOftl, liM/Of' dlta. 

ll 



I ~ ·• 

l£f£R£NC£S 

altttuoe of , ... Ito lrande _,ression, liiiW Mtx1co-Color~ao: P•l~o· 
• 

bfolotr. •· 1, p. 235-~. 

lllct~Nn, L O., lftCJ Jelhnert, H. H., 1f71, lew l·Ar Gltll tnCJ tM l1te Pltocpnp 

to IID10Ciftt ..-orpft1c lttltor.J of the central Rto Grandt ""'~· tww 

flufco: llolotfCI1 SocfdJ of ..... tCI 16111et1n, ¥. 89, P• 283·292. 

IIUe.J, L a., lilt•• I. L., .,.. loss, c. s., 1119, Stratttral)fttc ~l1tt11re 

ef •1c.Mc reels ,tft tlte . .,._, -...t~tns. lltw fllatco: u. s. &eol09ittl 

S.""' lu11etta, UM-P, lt ,. 

141cJrt ... ~ If. s.. lt7t, Petro1ou • ,uropnesis of bna1ttc rocks fro~~ Ute 

c.trel Ito ....... ltft, llw Rut co, 1M t..,tr relation to rt ft strvc­

twe: J! lt,perr,_, I. £., ... , Ito lrMde Rtft: tKtorttcs _, MgNt1sa: 

ANI"9cp CeopftJStCil Uftton, W.ctttngtfon D. c.. Spec1el Pub11Cit1on, p. 

----• llld "'"'• f. w.,. Ul83, ScNthl lnd t....,or11 patterns of lete 

C.Ozotc bautttc vo1Cin1• of tM c•ntral R1o Granoe RUt area: lEOS. 

Tranucttons of ttte AMrtcar. ~tcel Unton, v. 6t, no. 45, p. 753. 

----• Dltloft, P. £., SMftQullah, M., ena others, 1980, holut1c~n ot the 

5etltftCIS l.etten. w. 51, P• 3109-lZl. 

----• hrtow, Y •• enct Kron, A., 1983, ~logtc up of the R1o Granese 

ltft aad SCICMist•rn ColoriCIO Platuu, flltw Mlxtco end Ar1zont: suppl•­

~~~nt to ltKk•r, R. E •• oo., R1o Gt'eM• Rift: t~ctontcs tfld •agJ~Ithfll: 

Aller1ctn Geophystca1 Un1on. Wtsh1t~tgton D. c., Special Publ1cat1on, sctlP 

1:500,000. 



8u.sctt~. A. J., 1971. Crntty "'"_, of the Ptjllr1to Pltt.-u, t01 -It-o\ tftO 

Senti Fe counttes • .._ Mexteo: Los Ala.ot !~t.nt1flc Llbor•tory r~port 

.. LA-Hlt. 11 P• 

UU101 for Nrt"-"' lllw M11tco: .Lot A1 .. s latton.al Ltborttory report 

LA-1117-PI. ro •· 
a..,ta. C. L. 1m. fwolutflft flf tiNt Ito Gr.Jnde Rift: • ~ry: tn 

ttecter, L 1., .s., tto ar .. ltft: tectontcs 1nc1 NtNt1 111: '-ertetn 

IIO..,stcat ..... 1•• lllltlt.,._ L c.. Spec tal Pub1 tc1tt ton, p. 1-6. 

~ , · .1f~~~$.r. ·.,l:rw.~- ·- ~· · .. ~ ... ~ ...... ~... ~.Ot.c~ ... ., u. tto "".,..aut tn ,,.. 
. • .. . . ._ ,._,?:. "1'. . • . :0:.,.' :t! .~ .. ~ . :(~ ... ..... . "1, .. ' 

. :...,. "' .... ,. ·. . • ' . •. :,. . _, ~; . : .. . , • . •. ? . • .... ·~-""l ,., . . .·.. , .. 
Son,qe 1M Lei .. ,~ .,...; · • Mateo -llo1ottca1 Soctet1 &utoeboOt, 

. . (. ..... ,~ ,_ '{,;.._. .·. 
-~ ~ ). . . . . . 

us C..... C.•tft• ,_.. ffe1• ~.,..... •· 297-322. 

Cordell, L., 1t71, 1119toul IIOPII1SfCI1 Mttlag of tile Rto &rlncte 11ft: 

~teet Soct._ of Allltrfca Iunetta, •· 19, p. J073-loto. 

----• 1919, lrn'llllltrtc .,..essfOfl of traben f1ulttng tn S.nt1 Fe eo.tt1 

aed u. £1Prio1a llstn, ... Rutco: llw fltx1co 6tologtca1 Society 

kiflrboot, Sntl Fe Countr.r. 30th fte1CI conference, p. 59-M. 

D.tlrJ111Pie, I. 1., 1179, Cr1t1u1 tables for convers1on of l-Ar dete~ frc. olcs 

to ...., CCiftSUI'ts: 11o1ov. w. 1. p.Ssa-560. 

___ _., Cox, A., Doell, a. a., and ottters. 1967, Pltocen~ geONgntttc 

oo1tt1t.J .-octts: brttt ln4l Pllnettr.r Sctence letters, v. 2. p. 163-173. 

O.U • I. 1., Dl1r)IIIIP1e, 1. 1., Slit til. 1. L •• 1nc1 others, 1968, PlleCJNgn~­

tt•• pgtHst .... argon .,.., anc1 geolov of rttyolttes amt auoc1ttect rocks 

of tM ta1111 Cf1ctarl, ..., Nlx1co: &M1og1ce1 Socttt.J of wrtca. ff1110t r 

116, p. 2U-M8. 

GlrctMr, .J. a., lt82, Ptttrogenes1s of the J~z fltluntl1ns Volcenfc f"1tla: 

lOS. Trtnsaettons of the ~rtcen Gt~s1c1l Un1on. v. 63, p. 1131. 

15 

~,:::, 

u 
I n 

.! 

,. 
~ . 
. :! , 
., 



. ' 

l 
I 

l 
l 

1 

I 
r 

' 
1 

----, 1183, Te<tontc controls of petrovenests, J~z Volc•ntc Ft~Jo, ~. 

llltxtco: 1Hlogfca1 SOCtet.r of -.rtca, abstr•cU with pr~u•'. "· J!>, 

ftO. 5, ,. 310-381. 

----• t•. Tect•tc lftCI petrologic ewo1uttcr of Ute Keres Group: 1"C'h­

catt0ftl for tM oeve101111nt of tb .,_, Volcatt-1c Helc. llew "utc.o: 

Untv.rsftJ of Cl1tforntl, Dlw1t 1 Ph.D. dtssertltion, (1n prep.). 

Goff. f., 1113, SUbturface structw~ of Valles Cl1dera: 1 resur,.nt ceuloron 

tn ....U.ra ... ftutco: llto1ogtca1 SocfetJ of -.rice, abstracts wtttl 

IN'OF-· w. lie •• '· p. Jll. 

----•<.- '..,._.,,. ... ... um. llo1ot1c .. , of Ute Sulpflur Sprtngs 

INI. fillet C.1*tr'l tHtlt•rllll IJStea, .,.., Mextco: lot Ah110s 

Sct.-ttftc .....,...,., ,....t. IA·M,.-W. scale 1 :5000. 

----• .,... lrt~AJ. c. o •• 1112, Walles Calcsera geotherN1 syst.-s. 11ew 

llatco. U. S. A.: _,...1 ., ..,_...,..,, •· 56, p. 119-136. 
. . . '· . : . . 

----·• ad krolt, A., 1.,, ln-prt~~rul te01ogtc up of Ctfton oe S.n 

Diego, .-.z Sllf111fS 1 lew Kutco, end 1ttttolog1c log of J..,z Sprints 

veote.m..1 w11: los A1- Sctettttftc laboratory report, U-8276-*P• 

sale 1:12000. 

GolC!IIIbH, Jt. P., 1981, Structural .. alysts of the PaJ•r1to flult Zone 1n the 

Espanola llstn of tM 11o &ranae 11ft, flew Mex1co: Untvers1ty of 

Mlssecttusttts. ~rst, Ph.D. d1ssertet1on. 129 p. 

----• 1183, &to1011. structure, and tecton1cs of the PeJartto f•ult Zone 

tn tJte EtNhla ltstn of tM Rto Granese Rift. "•• Mex1co: &.oJog1cal 

Socte~ of lllenca ~llettr•. w. M, p. 192·20\ • 

16 



.. ; ' \. • ~ . . ,. 

Mc:St11, t. !., aM ~town, L., 1983, Tectontc tnd .-c»lootc evolu. ·• 

lttutture, r1u of 

Tect~tct, w. 11, ,. Q3.1G7. 

CrfOIS, I.L., 1114• 1101011 _, tr'C* ... der NICNII'Cft of the LOS A1.-s erea, 

11w .._teo: u. S. Ceo1agtc.1 s.,_ Mlter·suPP1.r ,,.,., 1753, 107 p. 

~. ~ .... 1179,_ '"'ocr f1l tile Ceft'o •1 lret~t area, 11o Arrtlll COUnty, 
.. -. . 

. . . 

-lltdco: .· t .. UcatfCIII for • -•*'••••••• ef . tlte Poltaftr• lrou': . . . . ' · .. ~ ~t . . 

UlttMI"'ft.J of t:olorMO, lou1_,., M.D. diturtatton, 259 p • 

...,.1.,, L, 1176t. -1111 1ne C.UOtc lltltOt.r Of the Espanole Bntn, ... 

Ratco: U.tnratQ Of at1oreoo, Plt.D. 41tttertatton, 171 p. 

lt711», l•Ar '" Cletel'll1ftltfOM of P11oceM blsalts ,,. tM 

£spetto1a lasftt, ... Ntxtco: lsocllron/tlllt, ... 11, p. 29-30. 

----• 1979, Stretfgra,.., lftd ttNctu,.. of ttte Espaftole Blstn, Rto Grtno• 

lift, lew lllxtco: t• liecter, L E., ed •• lio Grenae Rtft: wcton1c:s -
.,.thtngton 0. c., spec1al 

,.etltcnt•, ,. n-11 • 
..... .;..::! _. ·: . .· •. • ~ ~; . :.J·~ ~ t ... !'4 . 

----• _, "'flltert, IL II., ·1-.s, llw I·Ar ... fof" IHoc..,_ IIMI Pltocent 

•olcantc rocts fn t~e nort~western Espelola lestn, enG their 

Nlattens~tpa to tM ~tst01"7 Of t:M Ito lra~te~• Rift: hochron/ ... st, no • 

•• ,. w. 

t , ·' • 

-: : : 

H 



Scott, s. R. • 197S, Cenozotc surfaces ancs d~stU tn tM southt-rn Rotky 

Mountains: &to1otica1 Soctet1 of Aaertcl MeMoir 1••. p. 221·2•8. 

S.ith. 1. L., 1979, As~-flow N~tt~: Geologtc•l Soctety of ~rtc• ~Pt'CI•i 

,,,.,. 110. , .... n. 
----• llt1•1• a. A. • ...s loll, C. s .• 1970, Gto1og1c NP of t.h• Je~z 

MD~H~Utns, ._ llntco: u. S. llologtcal Surn.J Mtlc~ll•ni'OuS ~o1()9\cel 

1..-stilltfont "-'• 1-171, ~ttl• 1:125000. 

Stteger, I. tt., IIMI .Jatar, t., 1977, Subc-tsston on- geocttronoloqy: tonv~n-

ttoe on tJMt •• of diUJ CDftiUfttl tn tto- and COSIIOCtlronotoqy: E1rttt 

_. P11Mtaf'J kt.-ce Lett.-s, w. 31, It• 3SI-362. 

toloracso: GeolOCJ1t.Jl 

Societl of ~ca -fr JIU, It• 211·226. 

IH11t-, L. R., 1171, lr1¥ft1 styety of u-e Los AliiiOl ,,..,, h ft!Jt1to: Los 

A1- Sct•Uftc 1.1Mrltol7 ...,art, LA-8154-..S, 18 p • 

• 

18 



• 

.·· · > 

.: · .. _ : 

•. 

CAPT I OMS 

F1gure 1: Localtty aap showtng generalized relet1on~ of the Jeatz 

¥olctn1c Fftld (Je•tz "ountefns) to basins of thf north­

central Rte 'rtndt Rtft. Major ftult zones of the rtgion ar~ 

coarse, rttular attpplt ts Ttrtterx·Ouattrnary rtft-ftll sed-

1•tnts; and irregular sttpplt 11 Ttrttary-Quaternary volcantc 

rocta. LA. s~. aad A art tow•• of Los Ala•os, Santa Fe, and 

. ~1•••.-~rCik-. · ·~-_.l.,.e-.YtlJ. . . ; .. . . · ~ . (aodt fted end 
' . 

others. 111~· 

FtgwJ"e !: ... •ere1Jud ltrlttgraphte rtlattons of ••Jor units fn 
• -.1 . ~, .... 

tile yfct•.,t.t.r of tta~ .JMtZ Vo1caatc rt eld. Jrregul ar stt ppl t 
.• .l,)f • 

ts ''''''-.IJte*J foraatfeas; coarse, regular stipple is Po1ra-

dera Qroup for8et1oas; rtndo• desb ts Tewa Group foraattons; 

end Jtortzonta111 raltd pattern ts young basalt fields, 11 

1ndtcated. Otshed 11nes 1ndicete uncertainty. rtgure ts 

also a sche•attc section south-to-north (left-to-rtght) 

througfl tfle vol cantc f1 el d. 

fro• latltJ tnd others, 1969) 

(fro111 Gardner, 1984; modtf1ed 

Figure 3: Dates of Je•ez volcanic rocks (Table 2) plotted with 

respect to do•tnant ••v•• type as outlined fn t~xt. Each 

verttca1 1ine rtpresents 1 K-Ar dete. Solid lines indicate 

c ont t nuous erupt ton of a g hen 11agma type, in fer red froa 

field reletions, and dashed lines i ndicate uncertainty. 

(Mu•erous dates fro• Tewa Crour -solid line for .. Bandelier 

cyeles•--not plotted for clarfty.l 
-~~ · . 

-

if 
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Figure 4: Gtntrtliztd 111p showing distribut i on of m.,jc:;r stratl­

trephtc groups (patterns are the •••e as ft;. 2) . •"" t~~ajcr 

fault zones in tht Je•ez Mountain~. JFZ•Jemtz feult Zon~; 

SFZ•Sante Aftl MtSI Fault Zone; OFZ•older rtft-bounding fault 

zone; PFZ•PaJarlto Fault lone; Yt•Yallts Calder•~ R•re,urgent 

do•e of Yt; T•To~tdo e•b•t•tftt; and, SPO•St. Peter•, Do•t. 

( fro• G1rctner. 1t84; •edified t ·ro• Safth enct otner! . 1970\ 

Figure 5: •aate• of volc1nis• Cvolu•e per unit t1•r) versus time 

(a.J. ·atol for Jt8tl volcenic ICtfvftJ. Plot goes off-scale 

with aajor ~ aandelfer ash-flo" eruptions. ( frott Gardner. 

198') 



Uew K-Ar dltts of rocks fro• thf Jt~~z Volcanic f1~1d. 

and i••tdtate vtctnfty. 

TAb1e 2: Co•ptlealon of K·Ar detes of only Je•ez volc1nic rock~. 
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