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trtoURE 4-Cito~s sucnoN! M 1 AND UD' Silo WINO TIUI OllAYIT'I' 

I'IIC,ILII AND IHTI!III'III!TUO CBOLOO't', TtiUJJ;Ict lndl.:ule lht c:nh:U• 
hued 11r11Ylly 11nomuty bucd on m11ss dhlrlbullon In lhc J1eolo11lc: 
profile. 

0EOLOOY OF CERROS DEl RIO 
VOLCANIC FIELD 

by Juync C. Aubdc 
UniYm/t)l of ;ltl:o!Ju, TurJon, 1lrl:onu 

Oeolo~&h: sl!tllnt 

Tlu: Cerros dt!l Rio rlt!ld (fig. I) Is hx:nted on the Lu llu)udu· 
Jcmel constrh:tlon, whh:h sepnrutcs the E.~IXInoln nniJ Sun to 
DomlniCD D:1slns or the Rio aramiJe rlrt (Kelley, 19,2: Kelley 
and others, l976), AI this point, the rlrt Is luterully orrsct 
19 ani (JO km) to the: rh&hl, lllellutlons runge from 7,47 I flto 
',J$8 l'l (2,277 m to 1,633 m). Appro~hn:th:ly 70 sq ml (ISO sq 
km), lnr:ludln11 purl or White Roc:k Canyon, ha\'e b«!en 
muppc:tlln tlc:tull (Aubele, 1978)~ 

Tht: cllrly Plloc:~::nc to Pleistocene roc~s of the J~:met Moun· 
tulns partlully cove:r the west bound~try faults or th~ l!.<lpunolu 
Uusln~ The upper Tshlre11e Member or llu: Ulllldclll!r 1rurr, 
which C!rupted from the Vullc:s c:alderu or the Jcme:t Moun• 
tulns, o\'etlles the distal northern edlle or the Cerros d~l rllo 
nows (lluiii!Y and othm, 1969), 

The Cerros del Ria 04:ld ends In un ubrupt c:scurpment, on 
the southwest, $2$ ft (160 m) ubol'c the run deposits und 
strc:um gruvcls or the Santo Domln11o Uauln~ To the etut, the 
busl! or the Cl!rros newt Is vl•lble whe:rc h ovcrllc!s the Pojoa• 
que Member of tht: Tesuque t:orntttllon, Suntu Fe: Oroup (Ou· 
lushn untl tlllck, I 971, 1111. JB), 

Stnllll(rllphy 

'l'hll au:tlvlty or the Cerros de: I ~lo nc:ld Is youn"er thun thll 
deposlllon ur thl! Suntn re: Croup us r.lt:Oned by Oulushu Ulld 

Ollck (1971)1 Thl! voh:unlc nt:tlvlty Is In part t:onll!mpornnl!ous 
with the deposition or ~&rllvcl consloanerute: lt!nses, 1v1tlch ure 
ponlbly equl\'ulcnt lo the Puye r:urmntlon (mld·l'llocc:nc) 
(lladley and others, 1969)1 Tlu: nctl\'lty h ulso conlc:mporat• 
ncous with the deposition or the: Otowi Member or lh.: U11ntlc:· 
ller Turt(Smlth nnd others, 1970), 
. Approxhnntt:ly 60 \'Cn~ hnve: been ldcntll11!d within the 

Cerros del Rio voh:anlc rleld, lllld the majority or these nrc: 
ntnrkcd by clndcr•sputtllr cone fornlntlon, The cones \'UI')' In 
s!Le, lhllpC:, 111\d Stille: or de~&rlldutlon: hoWI!YI!r1 nil or thetn 
hnve the •nme lltn~:ralstructure (Crumpler und Aube:lc, 1977). 
Thllre were: probably IIVO !llliii!S or clnder·cone rormntlon In 
thll Cc:rros del Riot I) ~:urly•sllliLe cinder c:onlla prc:dlltlllll the 
mnJor nows and 2) lntNinsc: c:tudc:r con.:~ murklng the tlnul 
truptlvc uctlvlt>•ln the urea. EuriNtnyc: cinder c:ones urc: now 
elCposed by erosion, ~:specially along thll c:ust edgr: or White 
Rock Cunyon. A northe!11St•trcndlng line or c:nrly cones occurs 
m:nr the aouthl!rn boundnry of thu C~:lu del Rio Crunt tu\d I• 
01\1! Of the few C)(llmplc:a or posalble fissUre ullunmc:t\l of '11!1\ll 

In the \'olcunlc nc:ld~ Lnte·stuue t:lntler ~:onl!s we:rc erupt.:d 
durlniL the rtnul activity or vr:nts lhBt 1\utl pre!\'lously e"trud~d 
IUYil nowsl 

Intrusions In the uren Include several piUIIS 1 dlkt:s t:on· 
shtently lr&:ndlnglo the northc:lut, nntl one: sill c:xposc:d on the! 
eustsldc: or White neck Cunyou~ 

The: eruptive: rocks or the Cr.rros del Rio llc:ld con•lst of 
nlknll basalt (hawullte), basultlc undesllc:, und undeslte. ActiY• 
lty bC:IIIII\ with the extrusion of huwnlll1!1 which rorms extc:n• 
slvl! news on the south and north ml\rglns· of the urell. The 
b:1sul now unltln the: north h1111 buen tinted ut 2.6 :1: 0,4 m,y, 
(011chml\n und Mehnert, 1978, no, 2) und Is expoftr:d In White 
Roc:lc Cunyon, Cinder cones und phreatontllllmutlc eruptions 
occurred almultnneously, nnd rcmnunts of these ventJ arc ex• 

I 

JIIOUI(U' 1-INUII!t ANU UltOLOQlC: ~IAI• 01' Tltlt C::UtUI.O! Ultt.llto YOL• 
t'AHtc ~mLU. \'rntt drslMIUIIed by ustrrlskttnullrtnnd tufr tll1~11• 111~:; lltnuled by ~~~~led llllrtltkl A-11aulr•ltttt UA-busaltl~ 1111 1!1 
1·1-huwullte, Numbm tfft!t 111 tlllllflhtlu~mtlonst•U tullle t. ltt1:• 
hiiiMle oUlllnet uttlllllU(I(ttd lu det11ll1 

• ..Jo ... ..... .11 

:~. 
.;1 

;', 
·! 
<I 

~I 
I r 

I, 

j .. 

;~. 

,, 
.II 
! 

I 
:I, 

!.'. 

''·I 
t•i 
! ' 

.': 



----------------------- -·-·· 

• • 

I'O!I!U Ill Ulld lll!llt \\'hilt i{u~:L CUII)'OII UIIU Ill 111~ !OUiht'tll 

pntt or the: fh:ld, This u~:li~·lty wus fnlloll'l!d b)• l!tiiJ'IIIoll! lH 

111111~\lh! now.dUIII~s. Clttllll thl: 5011\h unu th~ll II\ \II\' 1\Ut\h. 

1'htouuhoul these rtUjlllut"• lt~n l·uiUltllnous 1!.\truslmu l1f 

huwnlltl! oc:cutr4!d ulon.: u tout of l'l!tlls ltl!tldln~ tlUtlhwt~sl• 

southeust Itt lhe ~l!lltl!t or thl! rl~!ld. 1:olluw111~ lilt! undl!sllh: 
.:rUI"tiOtl!, lutll'llllte! n.:IIYI\)' cCIItliiiUe!d IIIUIIIIIIIIII:I!IIltlll tulle!· 

0111! uC the two sltU\I~ru~hh:ully YUUIIM~SI now~ IIIU b~l!ll 

dilled 111 J.5 ± 0,:! ttl,)'• (ltur:httiiUI und M~lttu!tl 1 IIJ18 1 11u • .!J, 

Vokrlltl~: n~:th'll>' 111 the! emus ll~l klo nttld hnd ultuosl 

l!l!lllcd b.:fotl! I hi! rortrtlllfottor thc \'ullc:s culdl!tllln lhl! Jllllll!~ 

Mountultn. ·rtu: Upjl~t llll!tllhl!r or lh.: lllllldcllct ·r·urr, 1!.\• 

\tUd~tl from lhe! C:IIIUI!ru, Ol'l!fll1!5 lhl! hUWIIIIII! ~'1!1\ or \\'h\111 

Hock CUII)'OIIund Is l!:tpost!d Ill Dill! ID4:ullott 011 the! I!Ut ~~~~~. 

Ht!tt: un .:rudtd vull~~ In the! huwnlltl! sm~~ us u~:hunnl!l lot 

the turr, whlc:h &:otttu~tJ the uu~cnl~lttll buult untlush utu:uu· 

formubh·· '!'Itt! tUff lltc!IIIIPI'c.!llts to lujt Up ottth~ t!tlllii'UII of 
\he ~IIIWOII IU II W~UIIt!, IIIIU ltthitll tupldl~•to Ill~ CUll, 

li.\II!NSI\'1! ulr•fult uct,oslllott or pUitlll:e ftOIII th~ Vutles 
..-rupllun lt1Ust htl\'1! &:0\'t:r~d tit~ cnlltt! Cc:ttot del IUo CIC!IU. 
The puutlcc: probubl~· ht:lpl!d to prl!sc:r\'1! ~utttc or 11111 otllllllnl 

volc:unlc: lundrorttu (llol\' btltlll l!.dtutnedJ nud &:outrlbutt:tl to 
the! llc\·cloptn~lll ur Qunttrnut)' soils, Itt 111011 &:tuc:s lite.! 

blunl:l!t of pumice: hus btt:ll C!todcd uttd ti!U1!11UIIti!UIIs ~1111111 

!UtfUI!I! dtposlb ~C:llllc:rcd thrUUllhOUtlhc: rletd, 

Whit~! ltu~k Cutt)'UII 

Whitt ltock CUII~'C% U l,txXhfl (~O(Iotn) ~ot~t: 1 \1'111 &:UI b>• 
lhl! klo OrUtHlt: urtc:r !Itt: t:ruptlott of the ·rsltlri!~l: Mlltllllllt or 
thl! Uundt:lh!r 1'urr U ,.t m.y.t Uull~!~· 111\d othm, 1969). '!'he: 

Vrt:st:ttl &:OtlfljiUtllllon of lht CUII~'OII b lhc: fc.!SU!t U( 1!.\lllll!ll'~ 

tomn•bloc~ shllttlllll~, which htu ll'ldl!ttc:d thl! cnll~'on un~ tl!• 
p~utetl the: strutlwruvhl&: sec:llou HI»• :!), 

The a:ullln.: of the! c:un)'on hus I!,\J10SI!d nu nreu of lltt~r· 

c:ulult:d l"hrt:ttlotnuurnutlc: d~poslts 1111tl btt~nlt rlows, 1'h1! 

Y'ltlo\\'•tnn phrc:ulolllugtuutl~: d.:poslls, dt~sl~ttlltldtlu~ Suntt1 ttl! 

Oroup ot stti!IUtt•und·luke deposlh by prC:\'IIJUs ll'llt~m, utc 

prc:domlnuntly uc:cldeutul tndl«.!rluls or scdhn~ntnr~· ortgln. 

Thm tnuh:rluls ln~:lud~: l) lhlnl)••lll)'md •und ttnd alii With 
bt\\Uitlc U5h\ ~} pUIU1lal\lle\ 1111tl3) frnpiiiCILI5 or bttsult, clntl~t 1 
~herl, qunrtllll!, und Pruc:utnbrlunllrunllll.' und lll~tutttorphlc: 

rocks. Th~: c:lu:rt, qunrlllte, und nrunhh: ftUIIIl1~nts lltl! prob· 

ubly from turlY strt:ulll tlrposlts ttlldtlt l)·lnll I hi! phtt!nto• 

f/IOURil %-ToM~Y;. IILOCI\S IN Wwn Roc~; C'J.NYON, HOk1'11 or 

ol\!ojcuo CAH\'OHI ttlcw 10 1 he notLh. ·rhc Rio Or11mic Is RllJito~tnullr• 
I)' 10 m 11·\dc htre: the cDnyan rim Is obout )00 111 ubovt the tll'tt. 
T11o old rl~cr tertllcculso vlslbll!. 

(~l•w IAulco Ourt~u Mtnu & Mlnornl R•aourcea,,Circular 16~, 10781 

I 

1~\) 

lltUgllllllh: t.ltt!Oslh. Ill II r~"' IliUm thL• ht)'l!tl!d ~lllld IIIIU ~Ill 
lltlldl!s hlln rtn~l)· lutnlnuttd ~:lit)', \\'hlch nlsn c:untulu• 

\•oh:ntlh: 1111d lltlt~lltllbrlun l'tll"lllt!llh und h lllh!tllft!lrd u~ 
tt!ll·ot~rt.IIUff U~Jlo~llt!LIIJttlllltlllu~rs ot I1UII~s. 'l'hr J1htl!tllo• 

IIIIIIIIIIUtlt: U~!)Ollh l•llt;' lllihltktli!U ri'UIIIIt lll~ll!t to I~!IIS of 

111~1m. Uo111b "'"~' cuullnm'·~t butnhs, uud CM'IJ~t.l• tot111~d 
b)' btts~ tUtiiL'IItl! ~·otllltltJil, 

'l'lu:sl' d~llO~Ih lltV Cll'uth· tl!hiWd lo llll' UCII\'ll)' or thl' 
Cmo~ ~~~ J(lo rltld, UI!I!IIUSC! thl!}' Ute! ltttl!tUL•ddt!d 11'\th 

hllll'ulltl! 11ows, 'l'hl! •out~~~ ot th11 tl1!11Cidl!lt1111~t h11\·~ bel!llll 
~lltllll or ltlllllt ~:rutc:t• tlutt lllltttllt:l~d llu.' llti!S~Itl While.! l(oc~ 

Ctiii)'Utt. At IC!liSt 1'11'1! ur thlln' I'Cim lltt: 1!.\tm~~d Ill \'llt)'lllll 
de!llllll!s or lllm~:tlot1 111 ald11 t:llll)'otu ulollll tit~: ltlo C1rut1tl~, 
llt~lutllllll MotiiOitl Attll)'lllllld 11t1Joll's Cllti)'Ofl, 

Not\h ur Mot\toso\ 1~11~.11 dl!~)ll)' dlm!l!ll!d IIIIIUt I~ 1!)1~0~~~.~ 

011 till' eusl t!dgl! ur While.! l{uc~ Ctlll~'oll tlltd htts bl!t:tl Ill• 

fottnnll~· 11Ufll~tl Monlusu lllllltt Ifill• 3), Till~ Jltl.'l'hlllth' 

Ullkllo\1'11 muur luu bl.'l!lt dt:sc:tlbt!d Itt tJtt!lttnlllllt)' tt!llotts U)' 
Aubel!! UtJ7(1) ttlld Allbt!ll! Ulld otltm UIJ10) ttttd Is lit~ bl!•ll!.\• 
l1051!d lllllllt umrlbt:d to UUI~ 111 tlu: llll!tll\\ltl! U.ottl1t1 1\11~1 
I'C!t•ouul ~OIIIIIIUIIII!ntlou, IIJ11), 't'olul tl!llllf h 0\11!1' 65! n 
(200 Ill), ttlld tllmclltllt hu~ l!.'\f10u:tl ~l!l'lltUI Mtllllllt1111hlc 
lt!Vt!la Ulltl II 1\·~JI•llt:fllll.'d tlllll•ftll!:lUtlll!ulll!, 

SI!I'L'tul nlht!r lllit~lltonlllllllllltlc 1'1!111~ ldt:Milrll!d tts ltlttutl, 

turr tli\IISI Utld turr 1!0111!, IIL\\'1! \11!1!11 uhC1.1\'md wllltlll th~ 

Yol~uuh: fltld south or Whlll! l(oc~ Cutl~'oll, uttd 1/.~l'lusl~·e 
tt~lll·lt~· 111111ctnrs to hu~·r o~:cutt~d thtouphout tlut l!tUJltiV~ 
hl!lot)' of lhct l'l~ltl, 
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Petrulqv und pelruflene~l~ 
Chc:mlc:ul annlym and norms, culculnted by the: Nlggll 

method, nrc: 11lvc:n for I 0 reprc:scntntlvc: sumplc:s In table: I, 
The: petrologic: cln!slnc:utlon! nnd terms used throughout this 
study hnvc: bcc:n bn~c:d on lrvlnl! nntl Unrn11or (1971), The: clus· 
sl11c:ntlon wstcms of Mlddh:rnost (1972), Llpmnn nncl Mc:h· 
nert (1975), nnd Curmlc:huc:l und othc:u (t974) ulso ngree with 
Irvine und UurnKnr's rock nomenc:luturc: for these sumplu. 
AVc:rnHe modes for nllth~: units und rc:tdspiU' dc:tt:rmlnntlons 
huve 11ltlc:d In the clusslrtcutlon. 

lte~&lunul ~elll1111 und ~~~ululllc: lmpllc:utlnn~ 
No rnodern perennial 51ri.'IJIIU now lhroUIIh thl.' Cerros dl.'l 

Rio volcanic: pluteuu, althou11h lntc:rmlttc:nt runorr towurtlthc: 
Rio Orunde hns cut tlc:ep nrroyos In the: pumiceous soli cover 
untlln \he ltt\c:rlor or nows. Phrc:utOnlllllrnii\IC deposits In I he: 
vicinity or White Roc:k Cun)•on could be cltl!d n! c:vld41ncc: for 
u through·uolng ~trc:um In lhe urc:u nt the: time: or the: eruptive 
uctlvlty of the Cc!rrO!o Adclhlonnl uvldencc: ror II deprc:ulon, 
ptobubly u vnlh:y cut by u meum, Is bused unthc thll:knm or 
the Cc:rros dul Rio nows. ·ro the: cust und southc:ust, the vel· 

conic: ~ectlon thins to 100 n (30 ml und 10 rt (3 m) respc:c:tlvl!ly, 
whll~ to the north und west, along White Rock Cunyon, the 
c:xposc:d section Is consistently 1,000 ft (300m) thick. The thin 
western ed11e of the now~ uppc:urs to bt: ubout I ml (1,, to 2 
km) west of the pmc:nt Rio Clrunde (Kelley, 194Y), This 
distribution pullern lntplles thutthe news filled Inn vnllc:y or 
depression In the \'lc:lnlty or the: modem While ltoc:k Cu1won, 
These nows were Inter uroded Into vulle~s, whlc:h were rlllc:d 
by the dlstltl edp.u of the Uundell~:r Turr. l~lnully, White: Reck 
Cunyon wus formed by c:ontlnuc:d strc:nm lnctdon. 

The news or thll Cerros del Rio UPilc.!Ur to hnve rollowc:u 
two distinct 11r11dh:nts, A nurthwest•trc:ndlng llnu or \'l!tlls In 
the! C:Cintl!r o( the ICrc:u uppc:urs to ltuvc: UC:te!d US II ulvJdc: ror thu 
two grudl~:nt». Flows rrom II! south side now wt:st or south, 
while nowsto lhl! north consistently heud north. ·rhl!su grn· 
dlc:nts mny rehllt! to the rt:lllonul gruulents c:uusc:d by the 
Espunolu Uusln to lhl! north un~ the Sulllo DomlllliO Duln to 
the: southwe5t, tr so, then tht: north1Yest•tren~ll1' Yl!nl~ ntu~· bl.' 
ulhutc:d ulou" tln extc:nslonu.l tone: bC!~WUt:l\ the b1111hu, '\'\\~: 
Uotn!nnnt volc:unlam nlonM lhls tn:nd Is huwulltc:, which Is 
KC:nc:rully lhouuht to repn:sc:nl relutlve~ly deep tnllfllllll uc:neru· 

TAULI! 1-CHHMICAL MiALr~H~ ANU I:ALC:ULA1'111l Notc~ts o~ nm \'oi.C:MHc: ROC._~ Ol' till! CciiMo~ uut. lt1o vot.cANic: I'IHU, Nuw Mu.~. 
1c:a (1uudy'~1 b~ J, C, Aub~lfl), • Orllvllutltlc ""lilY''' of SIO, prrrormeu by John Hu•lm t ~.I. (lullutn~utlonlmlul • (MilO x 
100)/(MIIO + FtOt + Na10 + K,O)Il IIUIIIU ~~~~~uluted with udjUilrtl vuhJet or pmtntl'~,a,, IUCh thAtjlttl!tllll'ciOi • (ltmnt 
T\01 + 1.5111lter lrvl11111111Ll U11t111111r, ttJ11J. 

--\-'= =-!l-- ~•-nn::--m. -·-·---~·- == 
I ~ J .j 5 ,, ., K IJ IU 

SlOt• 60.t~ oi'J, II Sl1.~4 IJU,OY 50, Ill 41.52 5f~ool4 SIJ.?l 60,95 ol!l,!ll 
'riO, ,!14 ::.07 ,70 .711 ,tJ] LSI! 1.14 ,IlK ,?3 I,IJl ,,,,o, t S.IIJ 11.41 "·1)1 tom IJ,r;l 16,)0 17,01 j(J,IJol '"'' 16.211 
t:c,Ot ~.51 4,44 ~.SJ :.10 3.113 4,47 2.HU ),32 MK J,H 
tlcO ),59 llo$4 J,(J(i J.SJ ,,6\ 5,43 J,!l;t ~.21 Ml 1,41 
~~~~0 J.~6 5,40 J,(J6 2.110 rdK 6,77 3,17 :t.r..t 3.41 f~o!IS 
CuO 5.J,j U,24 $.75 Ul !1,07 H,olol 5.115 S,UI 5.43 K,ll 
Nu,o Mol J,IJ~ 4.12 4,2:1 4.10 4,07 4,]\1 4,14 •1.22 3.83 
1\,0 ~.53 \.69 M4 2.60 1.12 :.z:! 2.40 1.11 2.34 1.11 
MuO .10 'lti ,()I) ,I)IJ ,14 ·'" ,(JIJ ,()41 .UIJ ,I~ 
11,0• ,Ill .H 1.1 H LOll ,004 1.35 ,68 1.35 I.U.t ,04 
u.o· .Oil .2~ ,I& .ttl .u7 .14 .~4 ,UK .u ,UII 
p,o, ,J7 ,80 "" ,4S ,74 ,I}(, .01 ,72 ,)IJ ,12 
UaO ,07 ,05 ,OH ,OH .uJ ,OH ,CJK ,0'1 .111 ,04 
StO ,1)11 ,It ,\0 ,l)l) .11 '13 .\I .13 ,Uti ,10 
·ruhtl IJ~, 7oi 100,60 tJ\1,20 ltlO,ll IJUS IIIJ,52 IJII,UI I)IJ,fl IJ1J,H2 IJIJ,IH 
S.l.t :u.6 ~.~., 23,11 \1.4 lU, I 2\1,, IY.t 11.1 2U 2\1,1) 

nutrmlliYtlnlnrrulul)'l 
It \0,!14 ,00 IJ.lS IJ,KS ,00 ,!XI s.u IJ,16 11.1 11 .ou 
ur IJ,I4 IJ,IJH l.t,r,s I S,48 10.21 13,:2 14.40 11J.l.lll ll ,\I! 1,M 
lib )5.113 )4,4: 31.60 n.IIJ l2.40 24,2H 40,0] J1,Yl lii.:!S 34.34 
1111 IM.H !4,711 1~.00 IIJ,10 111,24 IU I I \1, 1JM 16.10 11.23 2],03 
IIi .oo .6~ ,00 ,00 z.HO 1.54 ,00 .oo ,00 .14 
Lll •I,IJ7 H,bll 6,05 ),02 l5.tJ9 ll,Ut 4,MO M4 r~ol\.1 IMH 
hy 10.~3 ,00 1),1111 11.32 ,lX) ,00 IJ,Hl M.OO H,\JII ,00 
ru ,t;A) "·')' ,00 ,00 IJ,7U 10.51 ,I)() ,00 ,00 II.H 
r~ .oo .1, IS .00 ,00 4,51 l,tJU ,lXJ ,IJ() ,oo 4,43 
ll 1.18 ~.88 1

1JI) I.W I.JU l.!l J.r, I 1.2~ 1.02 2,68 
liP ,711 1.19 1.23 ,IJ.j I.H l.U~ 1.42 1.53 .u J.S I 
Ill\ U1 3.13 l.ll 2,40 '!.55 lJ4 ~.HU Ml ~.H j,JIJ ---
Hod: IYPf,Jp;rltii;IIIIUIIIbnu/111 /uru/11,~ 

II Allllf11li (CI>·IJ. Ytiii311Qfui),IOUI!I ur C:UIIhllt ~UIIi 
~~ Huw~tllltt tMeiOult suuthrw huw~lltt (Q'rbtl,llflll t'lll\uLlu 'l'vtlll11 
l) .'\ndrtlli IMtiM \&), MuhiUIO l'tuk tQ'I'tlilt Willi or MUIIIUIU l'tllk 
41 Allllt!Ht!Wt1SUSh Ortlt Mauhtiiiii\Q'tlltlt nurlh uf l'llllkt~ l'tllk 
Sl HIIWJtllht tWill I L), tlltly IIUtlhUJIIlllwllllli (Q'I'lll)t lOUth uf ttll14K 
61 ll~twu\llilMUCIIlt Ctttu ltllu (Q't'\1,)1 lllltlll or \'fill! 
T) lh&tllltl~ llllllt•ll• (~1~:111:), Ctrro ~ltchu (Q'\'bu,), Wftl or Yfllt II 
Ml t\llllf1lli (M011lllt C:trtltu .,uttillu (Q'I'llth lllfllllf'rUt lUff 111111 (~tttl41) 
Ill Anllulti IMI! I M. Culutulln l'uk to·ru.),IUUih or Culutullu l'rd~ 

tO) Htl~lllllt (t\0\lllt ·rwtctlllllt ~111117 \Q't'bJ).IIUIIh ur l'ull~lit l'unu 

IH•w l.laut~ll Uuruu IAt11n A Mtnutal 1\ueouh:u•, Cllautar t03, 1111SI 
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llonund dlffe~r~nllutlon (Curml~hu~l. 1974), l!!(tttulottul fruc· 
ture~s would sl!rve as u lolllcul conduit ror lhl! rupld rh~ of 
ulkulk mugnm rrom d~ep sourees. 

R~c:ently, th~ IJ.Io Orunde rlrt htu b~en eontpturd to ot11~r 
rlrts, mut1Y or ~·hl~:h ure ussoclated with the global tec:tonlc:• 
of spre~adlng rldg~:s. Some or these: comparisons urc lnstruc· 
th•tt: howe\ler. un e~umlnullun or lh~ Yolc:unlc petrochemlc:ul 
ummbluKes leuds to the conclusion thut the rocks or the 
cwos dttll{lo ure not complet~l)·nnuloyousto \•oh:unlc r~>~:k~ 
In other rlrts. 

In their c:tu:mlc:nl composition, the huwullte:~ or the: Cmos 
del Rio stronllh' rmmule the pluu:au ulkull basnlts from 
P.thloplu (Mohr, 1971), No r:omlutlou exists, however, be· 
twc:en the nnde:slte or the Cmos tkl Rio und the: lntermedlnte 
lu\'ns of the Afrlcun rlrt, which hu\'1! ulkullc: ruther thnn culr:· 
ulkulh: afrlnltle,, The northern Mt, Tn)'lor vo!cunlc rlt!ld, 
whh:h hu.s been recently mup~ed b)' C~umpler (1977, I97H, 
und work In progress), Is the only ,,·olcanlc: nc:ld In the: Rio 
Orunde ureu thnt follows u c:omplete nlknlh: trend slmllnr to 
thnl domlnntlng the: Mrlcnn rfrt. In both 1\cwyu und l!thloplu, 
bnsults become: tholc:llllc, or ntlmt Jess ulkulh:, 'ol.'lthln the rift 
(Unl:er und othc:rs, 197:!), l.Jpmun ( 1969) hus round u slrnllur 
correlntlon In the northern Rio Orunde !'eglon. Howc:ver1 no 
tholeiites ha\'1! been ldc:ntlfJed In the: Cerro~ del Rio, ulthbugh 
the field Is loc:uted within the rlfl. 

The presence or huwalltc: without tholeiite In the Cerros d~l 
Rio may be nttrlbuted to Its location at on extenslonnl rructure 
zone between two basins, This Is not lnlmlcnl to comparisons 
bc:l\~·c:c:n the Rio Ornndc: rll'l und othc:t tcctonh: rlru. How· 
ever, the ntost upproprlnte compurlson or the petrolo111c 
nuembh1~e (huwulhe·bnsnltlc undeslle·undesltcl or the Cerro~ 
del Rio volcunlc rlc:ld Is not to the c:n5t Mrlcun rift, but In· 
stc:nd to Olhc:r volcunlc rlelds or the Busln und r~un~c: tJtOI'lnce 
In the western United Stutes, 
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CENOZOIC GEOLOGY OF ESPAROLA BASIN 
b~ Kim Munltl'• U.S. Gra/ojl/c•a/Sum,t•, Dtllt•rr, Colorutlo 

The Espanolu Basin 11 In n north•touth ull11nment or 
Cenozoic basins thut emnds rrum c:entrul Colorndo to ~outh• 
ern New Mc:);lc:o (Chapin, 1971: Chupln und Seuger, 19": 
Mnnle)', 1978)1 known us the Rio Orande depression or rlfl, 
The EsllUnola IJusln e"tend• 2$ ml north to •out.h nmJ 40 ml 
t:USIIO WCSl, 

The wesjurn hnlr or the basin Is fllled .wl!h the volcunlc: 
roc:~s of ,he Jeme~ ·Mountains (rig, 111)1 thm 1nountalns 
dertn" the: westcrn edue or the IOJ10!Iruphlc busln, which Is 
only 20 ml wide, The topo11raphlc: busln termlnntes near mem 
C:U!)JX!d b)• basulu or thl! Servllletn l~ornlilllonto the north und 
Cerros del Rln voh:unlc: field to tht:' south. Tertlury sc:dlmen· 
wry rocks urc: Nes&:n•ed In the centrnl bn~lnt Onllstc:o, 1!1 Rllo 
(Smith, 1938), Abiquiu (Smith, 1!1311), nnd l'lcurls (Cabot, 
193Hl rormutlons nnd the Suntu Fe Oroup: teverul Pliocene 
nnd Plelstocc:ntt ullu1•lal de~poslls are n!Ao preservl!d In the cen· 
tral ba~ln, lncludln~ the Ancha 1111d Puye: Formntlons (Plio· 
ccne), The topogru~hlc boundar)' to tht! eastli the Sangre de 
Cristo rttnge. Structurlltly, the busln Is separated from the 
Sunto Domingo subbnsln to the south by the northwest• 
!rending Ln Bujudn ruull, downthrnwn lo the 50Uthwesl, The 
Espunoln Busln Is bounded on lhe north b)' the Sun Luis 
Vulle)'• This boundury Is dlrrlc:ullto l'lnpolnt bulls senerull)' 
ussumcd tcr be alonu lht 11orJbern flunks of the Picuris run11e 
und to extend westwnrd to the Ojo Cullente: mu vlu un lso· 
luted Precumbrlun c:~posure known uH Cerro Azul, On the 
westund eust the Espunotu Oasln Is bounded b)' Precumbrlun· 
cored uplifts-the Nucltnletllo UJlllfl on the west und the 
Sun~re de Cristo Mountnlns on th~ c:ust. 

The Tertiary rocks In the busln hn\'1! been described In purl 
by se\•ernllluthor&1 und the termlnoloiiY or thm rocks Ia con• 
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