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ABSTR:\CT 

Tilt 1 n•t .\Rt .. \ of thr Santa Fr ( iroup j, tlw rr·l(ion 
uorrh of Santa l-"t•, :"t•w ~lt-xi•·o. he•twr't•n tht• San~er•· 
,j,- Cri,to :\lountain• on tht· .. .ut :~nd tht· .J•·nwz 
.\luunt:un~ on thr· wr·st. 11tis art·a was part of Hay· 
•ft-n'~ IH69 ryp.-St·ctionofthe·SantaF .. marls.whirh 
w;a• lau·r ··all•-d th .. Santa Fe· Form<llion by Bn·an. 
Snulh. Cabot. De-nny. and othl'n. Bryan ;, 1938. 
I'· :!tl:l . following pan of Haydt"n"s original di"Slrip
rion. rn•·ntionrd th,. ar .. a north of Santa Fe= as th.- 1\'i>C" 
I•K·ality of the" Santa Fe: formalion, but Drnn~· • 1938. 
I 'l~lb first formally dNi""ah-d a sprcific ryp- loeality 
for rh.- Sanra Fe· Fonnation as givc=n abo\"r, Konlo\•·· 
ski i l~lj3, p. I +II tint sugg.-sred rhat tht• Sama Fe• 
Formation bt- d,.\'atC"d to group rank. Spie-gd ;tnd 
Baldwin '1963. p. :18) proposni an e·xt.-rtsion or th.
t«'rm Sama fC" Group to inr:ludc: all thr. snJimrntary 
and \'okanil" rocks rrlau-d to rhr Rio Grande" trough. 
with a rangr in agr from middlr( ~i !\tioc-rnr ·to 
J>lt·i•ton·nrl ? ·. 

Thr· prrsrnt rrport propost"S to rl"lltrict thr US<" of 
Sarua Fr ( irou1> to th•· rocks of the: tyt>r and .-on
ti~ous arl"as. Thr middlt" MiocrnC" to middlr- to 
upp•·r Plion·nr drpnsits of thl' type arC"a, he·rt"tolorr 
undilfrr«'ntiatrd, arr dividrd among fiw mrmbt-rs uf 
thr T.-,.uqur Formation, and the· Chamita fom1ation. 
Thi§ •li,·ision of thl' group iii base-d on thr rrsuhs of 
fidel and laboratory studin since" 1924 by tht' Frid1 
l.aborarorv of the" Arnrrkan Mulit'um of Satural 
Hi.~to~. Thr two formation• from lowermon to 
upp.-rmosr are: (I) Tc-suqut' Formation and ,:z, 
Chamira Formation. Formal namrs arr propcM'tl for 
th•· rnc·mbrn of thr Trsuqut" Formation. 

l)c·posils uf the" T•.,uqut' Fom1ation, whkh i~ thf" 
low•-st formation of thr Santa Fr nroup as h'"r•· rt't··~· 
nizrd, ar.- dividro intn tivt' mrmbrn: (I 1 the· ~ambc' 
:\lt·mbc-r. •2: thr Skull Rid~t' Mrmbc-r. t3i tilt" 
Pojoaqut· ~l••mbrr. 14' tht' Chama-••1 rito '-lt·mbrr. 
and ':l rhr Ojo Calirntl' Sandstonr. Fos.•ils wllr.-trti 
from tilt" :"ambe and Skull Ridgt" mrmbc-rs ran~t" in 
agr frum mrdial to late Mioc·c·m·. Tlw 1\rjoaquC". thr 
Chama·•·l rito. and thr Ojo Calit•nte• Sandmrnc• ha\t' 
proc!un"tl a la~C" rollt•c·tion of t"arl)· l•liun·nt· mam
malian fos.~ib. ·n,l"llt" rnrmlwr.~ art• lithnlol(kall~· 
distinn. and. although they may ha\·r l)('rn de·pc~o~iu-cl 
lhrmtl(h thr ~amr ~rne·ral()l"riod oftimt•, tlw hc•cts an· 
ath isc·dl~· 'l"(Jarau-d :u rnC"mbrrs rathe·r than ;ts 
l'otrir~. 

Th.- Chamita t"ormation, whit-h is tht· upprrmmt 
lirrrmuinn nf 1lw Santa Fe (iroup. rl"l>rrsc·nts c!c·lxr.<ir• 
from a rnarke·rlly c!illi•rrnt sc-dimt•fllal)' e"ll\ irunmt'lll 
.-umparo·cl with thr undt•rlying Ojo Calie·nw Sand· 
~tom·. :\lorl'tr\'rr. fi,.,.ib of me-dial l•licwrnr au:•· ha\•· 
bt.·•·n n1ll•·nnl from thc bn:b of th•· ltlf'lllation. with 
··v••n " f,·w ti.,..~il. indic·ath·•· of an r•arly part uf th•· 
I at•· !'lin< ••nc•. 

i 

T\'pe· se•ctinn~ e1f the· :"amb•' and Skull Rrclu:r 
m•·mbrn •1f thr l'rsuquC" Formatum ha,·c· bc·e·n dr,i~t
nat•'<l in thr thic·k bc·h of allu"ial-fan drpc>siu c·xt)(>SI'tJ 
b.-twe..-n :"ambe- l:rcTk and tlw Santa Cru7. R1\·c·r. 
Th.- typr sl'ction nf thl' Pojoaqu•· ~lt·mbe·r uf tlw 
T•·•uqu~ Formation I irs north of the• Pnjoaqur• Ri,···r. 
northwrst of Pojoaqut". ~rw :\le·xi.-o, :\lost of tht" 
st-dim .. nts of thr Pojoaqur !\tnnb.-r we•rr drrh·rd from 
thr. pn-dominanllv l{l"anitic roc·ks of tht· Sanu:rr dc:
GriMo Range: thMC" wrrr part of a !{f'Cat ~Ylih'm of 
walt"SCioR allu\'ial fans arrangNI along the· rnuuntain 
fmnr .. \1 thr samr unw that thr Pojoaqm· Mrmbrr 
wa' b.-in~ dC"pci!Oitt'd. u shown by tht' c·xu·n~in· rullr·c·· 
tion of fos.•ils obtainl'd from e•arh rnt•rnbc·r, anothrr 
sy-strm of allu\·ial·fan dc•posits wu brinf{ built along 
thf' northrm and north~trm part of the• type area 
of th.- Santa fl' (;roup. The'SI' \"okanic rocks are 
hrr.-in namrd thr Chama-rl rito !\lrmbrr of the 
-r • ..,.uqur t"urrnation. Tht·y we•n· dc•rh·e"tl from \"ukanie· 
rocks of thr SanJuan rrgion of nortllt"rn :-.:c·w !\le•xic·o. 
and ,;outh.-m Colorado and arr lithologic·ally distinrt 
from th05r of thr Pojoaqut" MrmbC"r, which a"' 
rs.'iC"ntiaUy granitic in oriKin .. \hhouf{h thr Chama·t·l 
rito was drpositNI throul{h a lonl! prriotl of timt'. aa is 
shown by thr. prt'SC"nrC" of Brnch__vmu in a IO<·ality nC"ar 
.\btquiu, ~.-w !\tt·lnro. which indi• .uc'5 an rqui\·a· 
lt•nt'\' with a pan nf tht' Skull R•·l'lt' ~le•mbt·r, thl' 
R'rrali'"\1 p.-\rt of thr mrmbC"r was •1>-positc"ti at tht' ~aml' 
timr aa thr l'ojoaqut• Mrmbc-r. In thr arr·a h•·tw•'t'n 
Battlrsbip Mountain and thr Saw· 1 Sprmg. rhe 
upprntKl51 brc:b 11f the" f:hama-e•l ritn ,,, r nlJM·t\ e-d to 
un·rlir brds of 1hr PoJoaqut' Mrmbt·r. 

The" Ojo Calirntr Sandstone· has bc'<·n assigne-d 
rnc•rnbc-r statui and is rompoen-d of abom 450 t'c-t·t of 
li~tht gra~· ttl lil{ht pinkish gray, •'t>lian, wfl, friahll' 
samhtone•. Tlw!IC" be'tls im..r11nge·r at the ba!ll' with tht" 
( :hama-c·l rito :\lt·mlwr and ob\'in11•ly rr·pre.,..•nt a 
matkC"d ··hanl(r in 'lt'dimt•ruary ··m·ironrne·nt. n ... 
soruh•·mrnt>St l{ood •·xposure• of the· Oju Cali.·nlt' 
Santl.cont• i~ on llaiiiMhip Mountain wlwrt· it is no 
rnon• than 40 ft't't thi.-k and O\'t•rlir•s C:hama-••1 rito 
brd~. lnt' < )_jo C.ali .. nw Sandsto11•· ha• bt't·n•·xtc·nsi\'t·ly 
tt'\\nrknl imn tilt" bao;al hc-ds of rh•· m·,·rlyilll( Charnita 
Formation. In !lOrn,. parts of tht' art'a, this rc·workinK 
>UI)(·rficially ri"Sl•mble'!l intrrfingt•rin~. but it is quite• 
chtfrn·nr. and ai!Kl indit•att"J a distinnin· dtalll{t" in 
sc·<luurntary rn\'iromtwnt. 

Be-.ts ul tlu• Cham11a 1-'ormatiun art• lithulnl(it·ally 
ehlle•n·nt form all uclwn in the· I )'Ill' are·a uf lht• Sama 
1-'t· ( ;mup; thry owrlic· thr ( )jo ( :alic·ntc· Sand~tonc· • 
;wd. mun·m·•·r. che·y nmtain IO:ol.~il mam111als that 
shu" th•·m t<l br tlw lalt'!lt ht'd~ of th•· Santa Fe.· ( iroup 
111 tlH" type· arc·a. Tlw 1\'P'" ,re·tion uf the• Chamita 
Fnrmatinn lie·, :! 111ile·• northw•·,t of 1lw San Juan 
l'twbln. 

I. 
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'llw total thi< !..no''' .,f tho· Santa )'.· I ;'"''I'· ·'' 
n·~•rino·d in tht, rt')lfJft. ":at lr·;''' -l_-,1~1 lo..-t .md """ 
he· a." II•U<'h Oi> 4!ltHI li-o·t. Tlwsr• fit:,m·, '"·n· .. htair,..,J 
hv our nwa~llrllll.! rurr..t;w·cl t'iiult l.lo< k> Ill tlll' ''I"' 
arc·a. Tlw thit kn<·ss•·s :tssi~ttlo'dtu tlw uk.tl "'' ""'" nl 

nwmll<'rs or t<>rlll:llicrn' ha"· lw•·n tlw '""•' I· •r t h• 
t~liJU.J.tc·!'. 

Tlw .. -..linwnts of thl' Sartt;t Fe· ( ;rnup 1111 hnk 
>!!Ill\ ial-fan and t·olian dr'JKISIIS. indue line nna~:lunwr· 
illt'S. r,:rave·l. looso·ly •·onsuiidatr-;l •andstflll<''· -alt

''"'""· ,-okanH· ash, br·ntonit•·s, tuilan·uus dq"""'· 
nmr.:lonwratie· 'amlstonr·'· intrafurm;uiunal hn·c, i.t, 
ami nmr,:lonwrau·s. nlnrn·rium of v:triou' kmcl,, , al· 

car•·ous and •·hoTty strata. ;and a "uall •uumml "'' l.l\ _ 
Inwrbt·dtlo·d Wlkanw flo"• ;if(' r .. w ami of 'ntidl 
t'Xlt'nl, 

Strata of till' Santa F•· (;roup wr•rc· ddi•rnwd 1"

hi~h-anr.:k. normal. strik•· l~1ults durinr.: tlw I""'' 
Santa F,• clt'li>rmatiun. Tht· lauh• arr· do"·lv 'I"" ,.,J. 
and tht· strata in tht• re-sulta111 f..ult hleK·I..s m r!w 

F.,.panol;.a \'all .. y n•mrnonly tlip "'''''"'"el .\ ''' •t 

dt')(fe't'l-. :\taxinmm dip may lw as much as Jll clr·~:r•· ..... 
~orth of Hl;u·k :\I~ flips rnay be• c•:t>tl'rl~·. 

Do·raih·d e·orn·lations in rlw Tt•smtuo· Fnrmatlhll 

w<·rt· rnaclc· from studio·s of tlw stratigraphio· l""'"ou .. r 
.l8 dilf•·n·ntiaiJir· n•kanir-aslt lwcls .. \sh lw'tl> .m· pat· 
tkularl~· us<'ful a~ horilo:tm rtlilrkt•t-s in tlw Skull R1111!<· 

:\-ft-mbc·r. Small r.:roups nf ,-ukanie··•t•h ''r'"" "'·r-.
ust·d in <"Ornparahlt· n•rrdatinrt• in till' I'"J""IJII<' 
:\f•·mt><·r of thr T .. ~uqm· Formation. r,.,, •li•tlltt "''' 
tulfan·ous zom·s arc~ usc·ful li_,r < orrdatitrn• ill thr 
Charnit.a formation. 

.\bout lllUO fee·t nf l{ta\' •aml~tom· tlo•t~t~>oit• 111 tlw 
.J••mr•z Cre .. ·k and ~orthr·rn C:t:ja el••l Riu J>rll'r"• 
lon1litit.,., M>uthwrsl of 1111' l\'J)I' an·;~ uf thr· "i;;nra h· 
Gmup. wt·rt· do·.,.·r•h•"<l lry thr· s•·mor author 111 I~IIJii a• 
thr· Zia Sanrl F<rrrnatiun. Tin"><' lrnh li•mwrh h ... l 

rJ:_ 

lwc·n 1111 had•·' I 1rt the· Sail Lit l"t· 1-"urut.lllt•ll;~·.ut '"'~"~' 
,.~,-

"'paralc'tlnulnhniUI{n e rn•·na. >11ppnn•·•l h~'}' 'hklll ,. 
trom c nlllauwd li>»tls. \\hit h '"'"' cl•·mon-•i:~-t.•lto h,· 
r·arly In ull'cli;tl :\liun·m· in .II!<' mnn¥iJ>t•·c ,.,·h-. 
•·qu1\aln11 '"thin tht• framt·\\urk of tht' \;,_fr}h \nwn· 
, an l.aml-:\bmrnal pro\ im i.tl 'b.-ihc ;uj!~l.• ln 1.111' 

.\nk~•n·~·an Han·i"•n Funuation ~·qun al~:fit h• l.at•· 
Hc·mincli•rch;m '\ht·e·p ( :rnk Fonuatiou dt~"' .ll•·•n 

'" al!T', ~5 
Till' Riu (;ranch- dt•pn·'""" ";" li>nll<-if:tn .11 J,-,,,, 

rwo di,lln< 1 JH'rtnds nf ddi•rrnalloll. orw 'rrior w tht• 
d•·flOSIIion of the· Sama Ft· (_;roup and 1 h~i>cll<'r po-l· 

'>;mra h· ( ;nmp in agt•. Tho• uutlitw,tlrt' til<' '"" 
ddonnatrnll' •lo~c·h- hut not o·xa< th· nun•~·lrd In till' 
•·arlit-r •tnu tlrral ba~in lilt' El Riln l:nrrnatum .antlth•· 

( , .. Ji,u'tr Formation \\'t'fC' llw I irs I l't·rtial\ d··l"''"' tn 
Ill' l .. ttl do" n. .\ wid•-,.pn·ael pe•rtelfl nl 'nit ani'm 
rf'liuhe-.1 in th .. dqx~uion uf thre·.- lirrmallnn' nun· 
fMI!Ie-d of 'okanu- do·hris. a' fi,JI""': ·I .\lmttllll Tuft'. 

.! I l'ic uris rut!'. .tnd \ .L r..ptna~tl \ ... ,, .11111 '· n ...... 
\\e·ro· fulln\\e~l hy more· than ·ltliMI ll·o·t .,( "·olmwm• 
.h>ip;no-cl In tho• Santa l't· ( ;rnup th;u aro•luholnt.ttc·.lilv 
drstmn ;mel nh\inush· an• h·oru o•nun·h •lttli·rntt 

pron·n:mcc'li. l'lw Sama Fe· ""·rlaJII"''I tl11· nrt~irml 
''run ural ha•m~ .• L, i"' shll\.\11 by tht• thio k hluc b of 
...,arua Fo· .. -.hnwnb t'llll!l:hl in liMll\\llli hloe·k, alnlll( 
"'mr nftlw h"un<lmq lauhs uftho·pn.,.o·lll Rio c irandt• 
do·pr<'S!iton. 

.\fio-r till' IX"t·Sanla Fe· ct.·fnrmarion. fll<'\lomlv 
""la~o-.1 "-.lime·ruary ha5il" ;~Inn!{ tlw oru.tm.tl •II'Ut·· 

1ural clt•prc"''"lll wt·rc· ime·'-rrato·d hy a thrmtllh·tlo\\inl( 
(l<'rt"TTmOll rt\·c·r an ane·e·~tral Rio Cir:md··· Tn·nwn· 
dn111 volumrs uf M-dinu·nt5 \\t•ro• ro·mmo·<i from tht· 

Rio (;rande· tlqrro,.iun, ancl tilt' pr•·"'''' 'nmplo·x 
~e'OrttnrphuiOif\' uf the• lytw aro·;& nf tlu· "·""·' h· 
(;roup ro•mam» mo·n·ly "'a lr;umu ntar• t•·••ntl of 
tmpc:•uaru l'kr•luo Nit' <'\'e'llh. 
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