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Tectonics of the Jemez Lineament in the Jemez ~tountuins and Rio Grundc Rift 
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rhc: J~lllt:t lln~arnt:nl U J :-o:t: lrc:ndtnl( 'IUUJI llaw lhat ~ontrullcd IUI,anl\m and tt~.'tl•MI\111 tn the 
Jcmc: .\h,unlalnt JlloJ lhc ft10 UIJilUe rtft IUilC. fhc fiiUit t\\tl."m J!UI)(tJit:oJ \lotlh the f1nearncn1 Ill the flfl 
lone tn~lude1. from V.C\t to call, the Jcmel fault lone touthv.Mt of the Vallct•Toledo ,;ahlcra ~·omplc\, a 
ICrtC, uf Nl! trent.ltn)l raulll \Jil the rC\ut~enttlomc: in the \'all~ •:alt.lera. a tltuctural t.lttcl)ntlnun~· \lo'llh J 

h1th rractutf 1ntcnut) tn the :-o:e Jcmet Muunlaln\. aml the Embutlo (ault z~:~nc 1n tfte Espanola Ualln 
The 31:11\C lloC\tcrn ~tunllat)' faulllnl(of the Etpatlol!l ll.aun mar ha\'e L~n rettlll:tl."d (I) the IUIJth llt.lc uf 
tht hnt-.amenl 11n~e the mtll·Mioccnc. The raulhn- apparently b(jlan on the $im11a fault un the cast t~t.lc 
uf the ~-~,mtcntu Mountutnt 1n the late O!lgoccne ~nd step~ c;utv.·aru in the c;uf~· Miocene to the 
CJt\Jt.lil t.le Clll:hill raulttor.e. ;\I the end ur the Mi~~ne t~bout s ~tal the 0\CIIIC t1ountJary IJulllnj: ill(aln 
tteopoed tilth• art.! to the I13Jartto fault tone on the e-.atl tllle or the Jemez ~lount~tns. The north end or 
the 1-'Jflllito fault tcrmlniltf1 ""~tnll the Jemet ltnument at a potnt v. here 11 i:hanKes from a tlructur01l 
<ftl(onunuU)· 11onc uf hhth fracture tnlcn!IIYI on the v.·eu to the Embudo fault tune on the cast. ~lntur 
ttan~urrcnt mt.llcment IXC:Utrt:d on lht Embudo fijull tone llunn11 the PlitX:tnc and has c:onllnut:d :11 .t 
muc:h tlo~~oer rate 'tn(e then. 'l"ht relattH sentt uf t.lltplal:(ment chanKtt rrum l'lltht slip on the IIMitrn 
r.llt Of the f.tu:t tunc IO left •lip Ull the tall. rhe l.tnelllllllt:1 of thiS faUIIIIl!II!IUbAbl)' tellttl the C:Utllhtned 
err~·· of (aJI~r tpre:ll.hn~t 1M the Etpanola D•Uin lhilll the olfCII north of the lineament 1Ab14UIU em• 
hJ~mtr\1 Jnd S.an Luts llastnt, 1he nlll\1 ttep In the rtft that JU\Iaposct the Sun Lun llastn J~atnll the 
l 11~uns Mountatns. ~nil counterdocl.v.nc rotation of 1artuus ~:rust.1l block.! ""ithtn the nft tone. ~" 
•lttke·tlip d11plac:ements hJ~e occurrw on the hn..-amenl 1n the central ant.! c;ntern Jeme: ~tountams 
\11\~t .11 tca11 the IIIIU•~II~'Cnt, ullhoutth mu1ements Ull the 11111 iiCIII'C Jcmet (QUit 101\e, Ill the \ll"!ICffl 

Jcmet .\toun1Jin1, m.ay hale 11 lll(llttlcant Urth•shp CrJtnPQnent. U.asaltu: •·olcanum ,..Ill occurrtnt: 111 the 
Jcmet Ml•unwn' at fo1.1r lll\\:retc \.:nt areas un 1111." llnelsmcnt i)(tiHtn abo•Jt I~ ~Ia •nil 10 ~Ia anti 
rombly at IJie ;u 7 ~Ia. tnl!l~illlntlthalll ~il, b(tn!l Cllended dunnllthat lime. 
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The ntid•Miocene Ill Quaternary lemel ,.uh:anic field Is Ill· 
.;a ted on the we1tern m~tr~ttn uf the Hill Grande rrft where 11 is 
mtersected b'· the Je'11el lineament. ;\lthough the te<:tunle3 of 
the r1rt Me ut le.ut mooeratel~· .,..ell known. much less is 
l..nown 01bout the tectonics of the Jemez lineament. purlieu· 
larly Within the Jemet \lountnins. West or the Jemez Moun· 
IJin, un the Colorado Plate:1u lhe Jeme1. lineament trends 
:-ts~·E. is ~o km wtde. and Is charactertted b~· NNe trendtnl!l 
faults (..1/Jth'h .. mJ Laut~ltlln. I9H4]. Tnls fault pattern e.\tt:nds 
e.utward IO the Nat:tmienlo upllrl on the: w~l eu~t: of the 
\olcantc UehJ 0:111ure ll. Within the Jemc:t Mountntns the: 
faults asuxiated with the lineament trend northeast to east· 
nurthcUJt, but their structure ts puorl~ undentood. In the Rio 
Grande tth to the east of the Jemez Mount.lin.s the embudo 
raul( zone. u cransfumt fuult that "lies a,tride" the Jemez lin· 
eament trandcn the m11jor displacement from the T11os faull 
on the eacrr:rn 1idr: uf the Sun Lui3 Basin to the Pujatilo fuull 
lune I Lo1 ;\lamo1 fault [htllt!,\', I97S]I on the western 'ide of 
the Espal\olu U.utn [Mtuhlb~r!J~r. 1979, p. 77]. 

In th!J f1aper the geometry and teclonh: history of the Jemez 
lineu:nc:nt wtthln the Rio Grande tift and Jemez Mountains 
are dllcuswd. Re•ulls or an ons.,lns •llad~· or the N E trending 
Embudo fault tone llemet lineamentl in the northc!Uicrn 
Jemet Mountain••nllrthwcstcrn E•patlola Uasln. which pre· 
.,ide new dataund construlnls on the lcx:al development or the 
lineament. are presented. This ruull lone Wl\5 1\nt reco~lzed 
Jnd mapped b~ ~tllf)' (197!!). Recentl~·. Dtthltr anJ .\lcmlt.l' 
( I9S5l ha<re more a.:curnttl)' delineated it. Th~ raull zone. 

CapyrrcJtl /9!6 bylht Am~rian vNphysu:aJ Umon. 
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~:ailed the Sanl:t Clara faulc wnc by /IIJrrlttt/11111 IJitd .•lldt~dt 
[ttJH-'1. is on ~tn~e with the embudo fault zone which ,\f1rrhl· 
ht•r&~rr [ 1979, p, ~U) ir:tltcated has u mappable trace between 
Pilar and Arru~·o Hondo but ts ~1111)' u !incur I!IIOO\'C 111 lund· 
1lide~ for a few ~ilometc:rs ~outhwest of Pilar f Fl~ure II. Ue• 
~ause this fault zone ts undoubted!~· the westward cunlinu· 
otlion of the Ernbudu f11Uit tone (d. ,\furhlbrrtltr, 1979], I refer 
t'' it as ~u.:h in this paper. 

Strlllli/T!lph,l' 

,\ generalited .slr3llf!raphic column rm:scntcd in Fi.:urc ~ 
'hov.·s the appro~tmate attr: and rclllhun~hips uf the key Units 
in the northr:.utcrn l~mez Mountains•northwcstern Espariol:t 
U01sin. Sedimentar~· rocks ur the Santa Fe Group in the north· 
western l!sputiolu l:ltutn hu\·e been ul\'uJed b~ Mm1ltl' [197Y] 
.and Dtthitrund Martllt (t'J!I4) into the Tcsul!ue und Chantitn 
formations. The TesuQue Furntathln t~ further ~ubdh·ideu into 
the Chama·EI RHo and Ojo Caliente members. Accort.ltng to 
Drthirr unJ .\111rt/n (191!4) the Chantn•r:l IWo Member Is u 
middle ~lio~o:ene tabout 17-t J ~Ia old I llu\·iul sandstone: it 
grades upward Into the youn!(er Ojo Caliente Sandstone 
I about IJ-1 O.S 1-.lu uldl. The Chamita I: ormation. which 
O\'erlies the Ojo Caliente sandstone, consisu primurtl)' uf 
sandstone und silty sand and is late Micx:en~:uiy Pliocene in 
a~e. Paleomagnetic datu indic:tte I he uppermmt Chumll.a beds 
are about 4.S Mn old [MacFadd&'n. 1977] . 

Previously, ,·olcanic acti\·ity in the Jemez ~fountains "':U 

thought to have spanned the time pcrioJ from 11boUI 10 Mate 
0.1 Ma (e.tt.. /Jurlr.l' ~~ 111 •• 1969: f.u~dkt> tln:l Smith. 19781: 
ho~o~·e,·er. rC\.'ent work shows ,·olcanlsm began mut:h curlier. 
Gardnrr 1J1td Gojj'( 1984] report an a \'t:rage dnlu of 13.2 ± 1.24 
.\fa on a bnsult which o\·erlie:s the Canovns Canyon Tuff In 
the southern Jemez Mountains and sugest muntle~crived 
balllltic \'Oic:tnlsm began at > I J Ma. An t:\'t:n older datil hns 
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