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Tectonics of the Jemez Lineament in the Jemez Mountains and Rio Grande Rift g
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The Jemes lineament ts o NE trending crustal flaw that controlled volcanism and tevtonism in the
Jemes Mountains and the Rio Grande nft tone. The fault system associated with the hineament in the nfl
tone wncludes, {(tom west to cast, the Jemez (ault 2one southwest of the Valles. Toledo calders compley, o
series f NLE trending faults on the resurgent dome in the Valles caldera, a structural discontinuity with a
high feactuee intensity in the NE Jemez Sounlainy, and the Embuido fault tone tn the Espadoiy Basin
The active western boundary fuulting of the Espadolu Banin may have been resteicted 1o the south side of
the ineament since the mid-Miocene. The faulting apparently began on Lhe Siernta fault on the east side
of the Nuamtento SMountans in the fute Oligocene and stepped castward in the eacly Miocene to the
Cuatada de Coghity faull 2one. Al the end of the Mivcene tabout § Mal the active boundary faulting aguin
steopwnd eastward to the Pajanto fault zone on the eust side of the Jemez Mountains., The north end of
the Pajarito faull terminates dganst the Jemee ltneament at a poind where it changes ltom a structural
discontinuity (2one of high [tacture intenniy) on the west to the Embudo fault zone vn the et Majr
transcurrent movement occutred un the Embudo fuult zone duning the Pliocene and has continued al o
much slower rate ance then. The refutive sense uf displacement changes from nght slip on the westetn
part of the faull zone Lo left slip un the east. The hinematics of this faulting probably retlect the combined
etfects of faster apreading 1n the Espanola Basin than the drea north of the hneament |Abiuiu em-
bavment and San Luis Hasini, the nght step in the nft that jurtaposes the Sun Luts Hawn against the
ficuns Mountains, and counterclochwise totation of vanous crustal blocks within the aft zone. No
sthikeeslip displacements have occurred on the hineament 1n the centrdl and easteen Jemez Mountains
ance At least the mdMiocene, ulthough mosements on the still active Jemee fuult cone, 1 the western
Jemee Stountains, may have u sigititicant steikesslip component, Basaltic volcanisim way occurring in the
Jemee Mountany at four discrete sent areas on the ineument between about 15 Ma and 10 Ma and
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{NTRODUCTION

The midsMiocene to Quaternary Jemee voleanic lield is lo.
viated on the western maegin of the Rio Grunde nift where 1t is
intersected by the Jemez lincament. Although the testonics of
the it are af least moderately well known, much less is
\nown aboul the tectonics of the Jemez lineament, particu.
latly within the Jemez Mountains. West of the Jemez Moun.
tains on the Colorado Plateau the Jemez lineament trends
NSYE, is 50 km wide, und s charactenized by NNE trending
faults ANrich und Laughlin, 19847]. This fault patiern extends
eastward to the Nacimiento uplift on the west edge of the
soleante leld (Figure 1) Within the Jemez Mountains the
faults associnted with the lineament trend northeast to east.
nurtheust, but their structure s poorly undersiood. (n the Rio
Grande nft to the east of the Jemez Mountains the Embudo
fault zone, « Ceansform (sult that “lies astride” the Jemez lin.
eament teansfers the major displacement from the Tuos fault
on the eastern side of the Sun Luis Basin to the Pujasito fault
tone (Los Alamos fault [Kelley, 1978]) on the western side of
the Espunola Basin [ Muehlberger, 1979, p. 77].

In this paper the geometry and teclonit history of the Jemez
lineument within the Rio Grande rift and Jemez Mountains
are discussed. Results of an ongoing study of the NE trending
Embudo fault tone (Jemes linecament) in the northeastern
Jemez Mountainsenorthwestern Esparola Basin, which pro.
vide new data und constraints o the local development of the
lineament, are presented. This fault zone was first recognized
and mapped by Kelley [1978). Recently, Dethier and Manley
(19851 have more accuralely delineated i, The fault zone,
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o posnbly a3 lale as 7 Ma, indicating that 1t was being eatended duning that time.

called the Santa Clara fault zone by fHarrington and Aldrich
(19841, is on strike with the Embudo faull zone which Muehl
berger [1979, p. $U] indicated has u mappable trace between
Pilar and Arroyo Hondo but is only a linear groove in land.
slides for i few Ailometers southwest of Pilar (Figure 1), Be.
cause this fault zone is undoubtedly the westward continu.
ation of the Embudo lault zone [cf. Muehlberger, 1979, | refer
to it as such in this paper,

Stratigraphy

A generaliced stratgraphic column presented in Figure 2
shows the approximate age and relationships of the key units
in the northeastern Jemez Mountains.northwestern Espanola
Basin. Sedimentary rocks of the Santa Fe Group in the north.
western Espafola Basin have been divided by Munley (1979]
and Dethier and Martin (19847 into the Tesuque and Chamita
formations. The Tesugue Formation 1s further subdivided into
the Chuma-El Rito and Qjo Caliente members. According to
Dethier and Murtin (1984 the Chama.El Rito Member is o
middle Miocene tabout 17-13 Ma old) tHuvial sandstone; it
grades upward into the younger Qjo Callente Sandstone
tabout 13-10.5 Mu old). The Chamita Formation, which
overlies the Ojo Culiente sandstone, consists primarily of
sandstone und silly sand and is late Mjocene~carly Pliocene in
age. Paleomugnetic data indicate the uppermost Chamita beds
are about 4.5 Ma old [ MacFadden, 1977],

Previously, volcanic uctivity in the Jemez Mountaing was
thought to have spanned the time period from nbout 10 Ma e
0.1 Ma [eg. Halley 2t al.. 1969: Luedke und Smith, 1978);
however, recent work shows volcanism began much catlier,
Gurdner und Goff [1984] report an avernge data of 13.2 £ 1,24
Ma on o basalt which overlies the Canovas Canyon Tull in
the southern Jemez Mountains and suggest mantle<derived
basaltic voleanism began at > 13 Ma, An even older data has
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