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PHOTO MOSAIC MAPS OF SANDIA, LUCERO,

AND JEMEZ AREAS, CENTRAL NEW MEXICO
LOWELL E. BOGART

Bogart and Wilson, Photogeologists, Albuquerque

INTRODUCTION
This paper is intended to demonstrate use of mosaics

in reconnaissance mapping of land form , rock type, and
reg iona l s t ruc ture . The photo map prov ides an exce l len t
bas e f o r c om p i l a t i on o f geo log i c da t a . A l l t he qua l i t i es
of a map are combined wi th the in f in i te deta i l o f a photo -
graph to present geo log ic data in a comple teness unap -
proachab le wi th l ine drawing.

Three maps are presented, one for each t r ip o f the
three- day conference. They are: F igure 1, Sandia
Moun tains- Hagan Basin Area; Figure 2, Lucero Area; and
Figure 3, Jemez Area. W here poss ib le , the rout e
t raversed and stops are shown.

E a c h m a p d e l i n e a t e s l a n d f o r m s t h a t a r e c l e a r l y
expressed by reason of rock type, elevat ion, or s t ructure.
Lithologic type and strat igraphic posit ion are shown only in
the broadest sense. Structural grain is mapped in a detai l
dependen t upon degree o f exp res s ion v i s i b l e on aer i a l
photographs.

I t mus t be emphas ized that a l l da ta presented here
resul t f rom mosaic interpretat ion wi thout benef i t of s tereo -
scopic study. Accordingly, the pos i t ion, or even presence,
o f some data on the maps may prec ip i ta te cont roversy.
With this pleasant thought, we plunge into the three areas.
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SANDIA MOUNTAINS-HAGAN BASIN AREA
Figure 1, bounded by 35°00', 35°30' N. Lat. and 106°

00' , 106°30' W . Long. , inc ludes the Sandia -San Pedro -Or -
t iz Mountains chain and border ing bas ins. Rocks ranging
in age from Precambrian to Recent crop out.
Geomorphology

The Sandia Mounta ins t rend N -S along the wes tern
s ide of the map. Precambr ian gran i te occup ies the wes -
tern face of the mounta ins and is par t ia l l y bur ied by a l lu -
via l fans to the west . Grani te terrane is character is t ical ly
jo in ted. Dendr i t i c dra inage erodes gran i te in to a texture
o f s p ines and p innac les . Superpos ed upon t he g ran i t e
a n d d i p p i n g e a s t wa r d i n t o t h e T i j e r a s a n d H a g a n c o a l
bas ins is a sedimentary sequence from Pennsylvanian to
Cretaceous in age. The Pennsylvanian limestone that forms
t he d ip s lope o f t he Sand ia Moun t a ins s uppor t s dens e
tree cover.

The South Mountain- San Pedro Mountains -Ort iz Moun-
t a i ns- Cer r i l l os H i l l s c ha in f o rm s an in t rus i ve be l t . No t e
t he d i s t i nc t i ve t ext u re o f t hes e areas . A l l o f t he peak s
except Cerril los Hills, at the north end, have coarse, rugged
t ext u re and dendr i t i c d ra i nage . Cer r i l l os H i l l s a re l ow,
part ia l ly obscured and exhibi t f ine texture on photos. The
well- exposed geomorphology and structure of the porphyry
be l t i s bounded on the eas t by the feature less Es tanc ia
Valley.

T h e b a r r e n l o w l a n d b e t we e n O r t i z Mo u n t a i n s a n d
Sand ia Moun t a ins i s a s ync l i na l a rea c a l l ed t he
Haganc oa l bas in . S t ra t a i n t he bas in a re pa r t i a l l y
c ove red by pediment grave l on the eas tern s ide and

fau l ted aga ins t T e r t i a r y S a n t a F e b e d s o n t h e we s t e r n
s i d e . N o t e t h e dendr i t i c , s ha rp t ext u re o f t he d ra inage
pa t t e rn on t he San ta Fe format ion. Th is type of dra inage
pat tern occurs on sha les and unconso l ida ted f ine
c las t i cs . Predom inant lithology of Santa Fe beds is
sandstone and siltstone which are poorly consolidated.

Characteristic of semi-arid climates, all the uplift areas
are surrounded and part ia l ly obscured by al luvia l aprons
of their own erosional debris.
Structure

The Sand ia Moun t a in - Hagan bas in a rea c lea r l y ex-
h ib i t s s eve ra l m a jo r s t ruc t u ra l f ea t u res . T i j e ras f au l t i s
one of major propor t ion t rend ing NE - SW through Ti je ra s
Canyon. I t appears to have large ver t i ca l and hor izonta l
displacement . Along i ts t race the faul t forms the boundary
of severa l features : an area of metamorph ic ter rane, the
T i je ras coa l bas in , and a Precambr ian b lock nor theas t o f
San Antonito.

The Hagan fau l t fo rms the wes tern boundary of the
Hagan bas in and term inates the nor th end of the Sandia
Mountains. Santa Fe beds on the west are faul ted against
Cretaceous and older strata to the east.

The La Bajada faul t extends northward f rom the west
s i de o f t he Or t i z Moun t a ins . I t s t h row ac c oun t s f o r t he
same Cretaceous beds on both s ides of the faul t , d ipping
s teep ly eas tward but separated by severa l m i les . Nor th -
ward , t he f au l t s c a rp r i s es t o f o rm a prom inen t phys io -
graphic feature.

T h e r e a p p e a r s t o b e a m a j o r f a u l t z o n e a l o n g t h e
t o p o g r a p h i c s a d d l e o c c u p i e d b y S a n A n t o n i t o a n d e x -
t end ing s ou t heas t ward in t o t he Es t anc ia Va l l ey . The
T i jeras coal bas in appears downfaul ted two mi les south of
a Precambr ian b lock . To the southeas t , the
Pennsy lvan ian outcrop terminates along this line.

The T i j e ras c oa l bas in i s a f o l ded wedge o f Cre t a -
ceous rocks lying between two major faul ts . Throw on the
Tijeras fault must be great because Precambrian basement
i s s eve ra l t hous and f ee t be low t he c oa l bas in whereas
basemen t is upthrown to 10,000 feet above sea leve l in
the Sandia Mountains a few miles west.

The South Mounta in - Or t i z Mounta ins- Cerr i l l os Hi l l s
form a bel t o f in t rus ive porphyry t rend ing NNE -SSW . Sur -
round ing t he in t rus i ves i s a rad ia l d i k e s warm . The por -
p h y r y b e l t i s c u t b y t h e T i j e r a s f a u l t z o n e a t a n a n g l e
near 30° .

LUCERO AREA
F i g u r e 2 , b o u n d e d b y 3 4 ° 3 0 ' , 3 5 ° 0 0 ' N . L a t . a n d

107°15', 107°45' W. Long., i l lustrates the Lucero upl i f t and
adjacent basal t -capped mesas. The upl i f t has monocl inal
wes t d i p and i s bo rde red on t he eas t by a m a jo r t h rus t
fault, Comanche fault.

Geomorphology
The Lucero upl i f t is dominated by a NE -trending scarp

o f Perm ian beds wh i c h p lunges nor t hward under
bas a l t - capped Mesa Lucero. To the eas t the scarp
rap id ly des cends into an open, low relief valley of Permian and
Penn-
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sylvanian rocks. The dip slope on Permian rocks is west -
erly and northwesterly.

The western portion of the map shows several prom -
inent mesas that are capped with basalt . A very dist inc -
t ive geomorphic feature of this area is the halo of land -
s l ide talus per ipheral to each f low. W here f lows cap in -
competent Triassic Chinle shale, the talus forms stair steeps
of concentric landslide blocks. The talus apron is usually
wider on the western side of flows because of the angle of
divergence between flow surfaces and underlying beds.
Note this condition surrounding Mesa del Oro. Sediments
and lava converge at the northern tip of the mesa where
local dip of strata is south. In areas where basalt f lows
occur updip and l ie on Permian sandstones, the apron
of landslide is missing.

The open valley, between Cerro Verde and the Juras-
sic cliffs in the northwest corner of the map, is formed on
Triassic shale. The ENE- WSW lineations in the center of
the val ley suggest f ractur ing but may be merely the re -
sult of sand which is aligned by prevailing winds through
wind gaps. The marked lineation, however, suggests struc-
tural origin.
Structure

Forces that elevated Lucero upl i f t , and folded and
ruptured the rocks, appear to be essentially E- W
compression. This compression thrust Pennsylvanian
rocks toward the east and al igned fold axes in a N-S
direct ion. Major faulting and folding is generally N- S in
the southern part of the area. To the north this direct ion
is complemented by NE- and NW-trending fau lts. The
area between Mesa Lucero and Gal l ina Mesa is
complexly faul ted in a pat tern suggesting shear.
Elsewhere, the pattern suggests normal faulting of small
magnitude.

Along the southern edge of the map, several N- S
ant ic l ines are wel l exposed. Conspicuous ly absent are
well-defined synclines separating the anticlines. This sug -
gests that folds are denuded only sl ight ly into the ampli -
tude of folding, so that synclines are sharp and narrow in
extent compared to ant ic l ines. In some cases it appears
that this condition results in two anticlines being separated
merely by a fault. The anticlines have steep limbs, narrow
l inear t rend, and smal l area of c losure. In most cases,
plunge is north. Because of shape and size of these folds,
they are not at t ract ive as explorat ion targets for
pet ro leum. Much greater importance can be at tached
to the broad structural highs that are suggested in several
places by open, semicircular amphitheaters eroded in cliff-
formers.

JEMEZ AREA
Figure 3, bounded by 35°30 ' , 36°00 ' N. Lat . and

106°00', 107°00' W. Long., includes the prominent Jemez
caldera bordered on the west by the Nacimiento upl i f t
and on the east by the Rio Grande graben.
Geomorphology

The Jemez caldera, one of the three largest extinct
volcanoes known, is a feature of great impact when viewed
on aerial photographs. It has a circular rim, approximately
12 miles in diameter, which represents the central collapsed
por t i on o f t he vo l c ano . W i t h i n t he r im are num erous
younger cones resulting from renewed activity. Redondo
Peak is the largest of these. Valle Grande is an elongated,
open val ley in the southeastern part of the caldera. The
volcano is centered over the western fault boundary of the
Rio Grande graben. This boundary faul t zone no doubt
provided an avenue for the escape of extrusives.

Completely surrounding the caldera is the main slop -
ing body of the volcano which has been deeply dissected
by drainage. This slope, from rim to base, is an average
dis tance of 14 mi les. Thus, the ent i re volcano has an
approximate diameter of 40 miles.

Along the west side of Jemez volcano is Nacimiento
Mountains, a fault block uplifted and partially thrust over
sediments of the San Juan Baisn. The west front of the
Nacimiento Mountains is a prominent geomorphic as well
as st ructural feature. I t is mainly a high -angle reverse
fault but forms o thrust in places. The fault is a strikingly
linear boundary between granite terrane on the east and
the steeply dipping hogback on the west.

Two areas of basaltic extrusion occur near the base
of Jemez volcano. Santa Ana Mesa, composed of f lows
and cinder cones, is located due south of Jemez caldera.
Only the nor thernmos t por t ion of Santa Ana Mesa is
shown. Cerros del Rio is located southeast of Jemez caldera
and is composed of flows and a large mass of cinder cones.
The La Bajada scarp forms the western border of Cerros
del Rio.

Most of the area south and east of Jemez volcano,
with the exception of the two areas of extrusives, is covered
by Sa nta Fe beds of Tert iary age. The Santa Fe forma-
tion contains a variety of unconsolidated sands and silts
which erode into a finely dendrit ic drainage pattern very
similar to that formed on shale. Note the area of parallel
drainage southwest of Pojoaque wh ich contrasts with sur-
rounding textures. Although on one flank of a drainage
divide, it may have a structural rather than a geomorphic
origin.

Structure
Nacimiento upl i f t , wi th assoc iated faul t ing, domin -

ates the st ructural grain of Figure 3. Nacimiento f aul t ,
separat ing basin from upli f t , is long and linear. Intersec -
t ing this faul t at approximately 45° is a complex set of
NE- and NW- t rend ing fau l t s . They appear to be tear
faults while faults trending N-S are normal. One promin -
ent NE-trending fault zone bisects Sierra Nacimiento and
extends southwestward into the Basin. The entire south -
west flank of Jemez Mountains is complexly faulted.

Another area of complex fault ing is Cerros del Rio.
NE- trending faults appear to terminate against La Bajada
faul t . Note the l inear course of Rio Grande paral le l to
these faults. Therefore, this port ion of the river may be
fault controlled but there is no direct evidence visible on
photographs. Similariy, this portion of the river is parallel
to the margin of the Rio Grande graben.

Several faults are shown on the dissected volcanic
s lope of Jemez Mountains. Some exhibi t fa i r evidence
while others are conjectural.

Just west of San Ysidro is a normal faul t of large
throw that elevates Red Mesa. The mesa plunges south
under Rio Salado val ley and its edges are upturned by
faults both on the east and west.

Along the west s ide of Nacimiento faul t there are
several folds plunging northwestward into the San Juan
Basin. They diverge f rom Nacimiento faul t at an angle
of 15° . They appear , there fore , to be drag fo lds asso-
ciated with a major wrench fault—the Nacimiento fault.

Several hot springs occur parallel to Nacimiento fault
but some dis tance wes t . They ind ica te that the major
frontal fault is, in actuality, a zone of rupture that extends
somewhat west of the surface trace.

SUMMARY
Aerial mosaics are uniquely descriptive in presenta -

t ion of geomorphic and structural data. Figure 1 shows
the fault- block Sandia Mountains, the northeastward-ex-
tending belt of porphyry intrusions, and intervening basins.
Figure 2 illustrates the monoclinal west dip of the Lucero
upl i f t and numerous basal t -capped mesas. Figure 3 is
dominated by the very large Jemez volcano and the fault -
block Nacimiento Mountains bordering the San Juan Basin.
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