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INTRODUCTION

The E1 Paso Geological Society welcomes you to its Fourth Annual
Field Trip. This trip is staged for the purpose of viewing and studying
the Cenozoic stratigraphy of the Mesilla and Rincon Valley area. The '
age relationships of the various rocks and unconsolidated sediments will
be emphasized. Units that form important ground-water reservoirs in the
region will be seen in outcrop. Evidence for establishing times of major
Tertiary structural deformation and episodes of mineralization will be
presented. Finally, current concepts of the geomorphic evolution of the
Rio Grande Valley and adjacent intermontane basins will be discussed dur-
ing this tour. It is my hope that you will enjoy the trip, scenery and
good fellowship as well as the geology.

I wish to thank the individuals and organizations who have worked
so diligently to make this field trip a success. In particular, grateful
thanks is given to Dr. John Hawley whose contribution of time and effort
made this trip possible. The Society is also indebted to Dr. Frank E.
Kottlowski, Senior Geologist, New Mexico Bureau of Mines and Mineral
Resources, for his contributions to the guidebook and assistance in lead-
ing this trip. Permission by Mr. Dean F. Stahmann and Mr. Noel Castle
to visit, respectively, parts of Stahmann Farms, Inc. and the Johnson
Springs area is greatly appreciated.

Charles J. Crowley, President
E1 Paso Geological Society

This guidebook is basically a compilation of road logs and other
technical material from several published sources, including: the New
Mexico Geological Society 4th, 16th, and 20th Field Conference Guide-
books (Kottlowski, et. al., 1953; Fitzsimmons and Lochman-Balk, 1965;
and Cérdoba, et. al., 1969); Dofia Ana Historical Society Tour Guides
(1968, 1969); and a Friends of the Pleistocene Guidebook (Hawley and
Gile, 1966). Sources such as technical reports, journal articles,

theses, and personal communications are individually cited in the
text. .

John W. Hawley, Editor

:
Tv



EL PpSO GEGLOGICAL SOCIETY
FOURTH ANNUAL FIELD TRIP
Saturday, March 14, 1970

Leaders: John W. Hawley, Jerry Hoffer, Frank E. Kottlowski and William
S. Strain.

Assembly Points: Sun Bowl Drive, University of Texas at El Paso, east
of Schuster Street Interchange; and Vado Interchange
(15 miles south of Las Cruces), Interstate 10.

Starting Times: 8:30 A.M. (UTEP); 9:00 A.M. (Vado Interchange).

Registration: 7:30-8:30 A.M., Sun Bowl Drive, North of Schuster Street,
University of Texas at E1 Paso.

Late Registration: STOP 1, Vado Interchange - East Frontage Road.

Driving Distance: about 150 miles.

SUMMARY

Much of today's route is in the Rio Grande Valley of Dofia Ana
County, New Mexico. This trip will emphasize the stratigraphy of Cenozoic
rocks in the area, but discussions will also deal with older units, as well
as the general geology of the region. Stops in the Mesilla Valley will be
made at Vado Hill, Santo Tomas Basalt Flow (Stahmann Farms) and Fort Selden.
Outcrops of volcanic and sedimentary rocks in the Selden Canyon and Rincon
Hills and ancient Rio Grande beds in the Jornada del Muerto Basin will also
be examined. Many of the volcanic and sedimentary units that will be seen
have recently been dated by several methods, including Potassium-Argon
and Carbon 14 isotope dating, vertebrate paleontology, and volcanic ash
correlation. The K-Ar dating of igneous rocks in the Dofia Ana County
region and the emerging chronology of the important episodes of Tertiary
tectonism and mineralization will be particularly emphasized.



Cumulative
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2.1

Road Log

Intersection of Schuster Avenue and Sun Bowl Drive. !
Proceed on Schuster to Interstate Highway 10 North
access road.

0.05

Turn right onto Interstate 10 North access road
O 15

Join Interstate 10. Campus Andesite Hill at 12:00 to
1:00. Cerro de Muleros (del Cristo Rey) at 11:00. Juarez
Andesite hills, across the Rio Grande (Bravo) at 10:00.
According to Hoffer (1969d), "The Campus Andesite
represents a small pluton that crops out on the campus of
The University of Texas at E1 Paso.... The igneous mass
is post-Cretaceous in age showing intrus1ve contacts with
shale and marl of the Boquillas Formation and is surrounded
by Quaternary alluvial and lake deposits. Texturally, the
intrusive is porphyritic.. Phenocrysts, composed predominantly
of plagioclase (andesine), comprise approximately 40% of the
rock.... The mineralogy...consists of phenocrysts of plagio-
c]ase, biotite, and hornblende with groundmass constituents
of plagioclase, K-feldspar, and minor quartz and magnetite.
Two chemical analyses...indicate a chemical composition
intermediate between andesite and dacite." The rock has
been potassium-argon dated at 47.1 (+2.3) million years
(F. E. Kottlowski, N. M. Bur. Mines & Min. Resources,
written communication, 2/16/1970).
0.4

Cuts on right in Campus Andesite. 9-10:00 Sierra de Anda

(Garcia, 1970, p. 2) andesite intrusive. 10:30 - light

colored hills are felsite sills in upper Cretaceous shale.
0.5

Cut on right exposes Campus Andesite-Boquillas shale contact.
0.5

ASARCO slag tramway underbass.
0.5

Executive Center Blvd. Underpass. Franklin Mountains from
1:00 to 4:00. Reddish Precambrian rocks (rhyolite and granite)
of North Franklin Peak at 1:00. The South Franklin Peak-
Franklin Mountain-Ranger Peak ridge to the south is a complex,
west-tilted fault block of Precambrian and Paleozoic rocks.

(See previous E1 Paso Geological Society Guidebooks).



2.5

3.0

3.5

4.5

5.0

The upper, dissected benchlands along the west base
of the mountains are primarily erosion surfaces cut on
Upper Santa Fe Group basin fill (Camp Rice/Fort Hancock
Formations - Strain 1969b), with thin gravel caps of mid-
Pleistocene age forming the uppermost Santa Fe beds. In
the area crossed by Interstate 10, erosional surfaces on
the Santa Fe Group are veneered w1th terrace and fan
gravels which are associated with graded surfaces marking
several stages of mid- to late Pleistocene entrenchment
of the Rio Grande Valley. The latter surfaces include
(in order of decreasing age and height above valley floor)
the Kern Place-Tortugas, Gold Hill-Picacho and Fort Selden
surfaces (Kottlowski, 1958; Ruhe, 1964; Hawley, 1965;
Metcalf, 1969). Concepts and terminology of post- Santa
Fe valley-fill units are outlined in Tab]e 1.

0.4

At 3:00 Crazy Cat slide block (with micro wave antenna on
summit) extends along west side of Franklin Mountains from
southernmost to northernmost T.V. antenna. According to
Lovejoy (1968), this slide came from the Franklins in
pre-Lake Cabaza de Vaca (early Pleistocene) times. It
lies across the western downthrown fault of the range
and has not been appreciably displaced by that fault,
hence the western border fault of the range has apparently
not been active since the slide occurred.

0.5

Road cuts in Upper Santa Fe Group basin fill with thin
veneer of Kern Place-Tortugas (?) gravel.
0.5

Curve. Good panoramic view of La Mesa surface, the ancient
floor of the Mesilla Bolson, on the west side of the valley
from 10:00 to 2:00. The S1erra de Muleros at 9:00 to 10:00

are c?mposed of hornblende andesite porphyry (Garcia, 1970).
.0

Paisano Drive (Loop 16) Underpass. Caution! Dangerous
Intersection! Interstate 10 continues north on the east
side of the Mesilla Valley.

0.5

Sunland Park Drive Underpass. Road cuts ahead in Picacho

(Gold Hi11) and Tortugas (Kern Place) arroyo-terrace and
fan gravels. '

0.7



5.7 At 3:00 exposure of red Thunderbird rhyolite below FAA
aircraft guidance towers on south Franklin Mountain. At
4:00 Fortune-Life Building. Behind F-L Bldg., western
frontal fault trace of Franklin Mountain is visible at
base of mountain from 3:30 to 4:30. The lower Montoya
dips west, opposite upper Cretaceous, for a stratigraphic
separation of about 6000 feet. The Crazy Cat slide
block can be traced from remnants from Crazy Cat hill
(5:00, with microwave tower) to the Thunderbird (Lovejoy,

1968).
1.1
6.8 | Cross arroyo. Westerner Rhyo-dacite (small pluton) exposed
in arroyo walls at 3:00.
0.4
7.2 Mesa Street Overpass. Road cuts ahead still mainly in

Picacho (Gold Hi11) and Tortugas (Kern Place) alluviums,
which form a thin veneer on Upper Santa Fe Group basin
fill. Molluscan faunas and stratigraphy of various valley-
fill units in the immediate area have recently been described
by Metcalf (1969). Strain (1969b) is currently studying the
stratigraphy and vertebrate faunas of Santa Fe Formations in
the southern Mesilla Valley area. ‘
1.0

8.2 Underpass. Three Sisters peaks at 1:00 to 2:00 are andesite
porphyry and are interpreted as intrusions (possibly lacco-
1ithic) in Cretaceous rocks (Garcia, 1970). Complex of
Picacho (Gold Hill) and Tortugas (Kern Place) surfaces
ahead.

0.8

9.0 E1 Paso City Limit sign. At 3:00, in line with Smuggler's
Gap. At base of range is a small prospect, which exposes
a fault. On the east side is lower E1 Paso limestone. On
the west side, according to Harbour (unpublished map), are
Cretaceous strata. The displacement is in the order of
7000-8000 feet, down on the west. There is no evidence
of the Crazy Cat slide here. The frontal fault is not

obvious in the surface topography on the west side of south
Franklin Mountain.
0.2

9.2 Cross bridge. North peak of Three Sisters at 3:00. East
Eot£1llo Mountains-Mount Riley at 9:00 on skyline beyond
a Mesa.

1.0

10.2 Underpass.
1.4



11.6

12.25

14.7

15.5

16.2

Mile post 7. Anthony's Nose at 2:00; North Franklin Mountain
at 3:00. Smuggler's Gap at 3:30. This pass, between North
and South Franklin Mountains is crossed by the new Inter-’
mountain Highway (Loop 357). Precambrian rocks in this
area of the Franklin Range have been described in El1 Paso
Geological Society Guidebooks 1 to 3. Along base of North
Franklin Mountain are lower rolling hills of Permian Hueco
limestone. These beds lie west of the western boundary
fault, opposite Bliss sandstone and lower E1 Paso limestone.
The border fault displacement here (perhaps about 4000 feet)
appears to be much less than to the south (see mileage 9).
The sudden change in border fault displacement between
Smuggler's Gap and North Franklin Mountain may be due to
fundamental changes in structure in the western (down-
dropped) blocks or may be illusory. The latter interpre-
tation may be explained by assuming that the Hueco limestone
has s1id over the Cretaceous beds and buried them here.
Later, post-slide faulting displaced the Hueco beds about
4000 feet. This slide, entitled the Tom Mays slide (Lovejoy,
1968) appears to be older than the Crazy Cat slide. Abdullah
Kadhi is currently studying the area for a Master's thesis
at U. T. E1 Paso.

0.65

Overpass; new Canutillo-Transmountain Road (Loop 375)-Tom
Mays Park Interchange. The sequence of graded surfaces
from 3:00 to 12:00 includes the high Jornada-Dofa Ana
piedmont-slope complex (mid-Pleistocene), graded to the
La Mesa level, and the Tortugas-Picacho geomorphic surfaces.
Sand and gravel of the Upper Santa Fe Group river-facies
crops out about 1 mile east of Interstate 10 along the
Chevron Gas Products Pipeline.

2.45

Mile Post 4. Mount Riley and East Potrillo Mountains
at 9:00. Anthony's Nose at 2:30.
0.8

Vinton Exit. Stops 6 to 8 of the E.P.G.S. Second Annual
Field Trip dealt with the excellent exposures of Upper
and Middle Paleozoic rocks in the Vinton Canyon area of
the Franklin Mountains at 2:30.

0.7

Westway on right and Border Steel Rolling Mill to left.

Bishop's Cap at 11:30. Organ Mountains at 12:00.
1.85



18.05

18.4

18.85

20.0

20.6

Texas Tourist Bureau west side of road. At 2:30 are
low rolling hills of Hueco limestone. A south-trending,
gently south-plunging open syncline is formed by the |
Hueco limestone. The erosional slope formed on the west
1imb of this fold is seen from this point. The strata
do not extend north of the Anthony Gap road (1:30).
This may represent the north end of the Tom Mays slide
(if this slide interpretation is correct; Lovejoy, 1968).
Thus the Tom Mays slide may extend from North Franklin
Mountain (4:30) to this point.

0.35

Anthony Exit. Upper Santa Fe Group river-facies (Camp
Rice Fm.), with a thin eolian and colluvial overlay,
underlies low hills to right and crops out in road cuts
ahead.

0.45

New Mexico-Texas State Line. Anthony Gap at 2:30. Fresh
cuts of the new E1 Paso Natural Gas Pipeline can be seen
at the base of the North Franklin Range just north of

the gap. The thin wedge of gravels (uppermost Santa Fe)
underlying the highest piedmont-slope surface (Jornada-
Dofia Ana) rests on sands (partly eolian) containing lenses
of white rhyolitic ash. This ash is apparently correla-
tive with ash lenses in the Camp Rice which occur in its
type area in Hudspeth County (Strain, 1966) as well as in
northwest E1 Paso. The ash-bearing sand in turn rests on
conglomeratic to non-gravelly piedmont-slope deposits
that apparently overlap and intertongue with sand and
gravel of the Upper Santa Fe Group river facies.

Wholesome Dairy Farm at 9:00. North Franklin Range from
1:00 to 4:00; Webb Gap at 2:00, and North Anthony's Nose
at 3:00. The dip slope of the range is on west-tilted
(35 to 45°) Pennsylvanian rocks {Kottlowski, 1960).
The "contorted pattern" on the dip slope is an erosional
pattern on the well-stratified rocks and is not caused
by folding.

0.6

0'Hara Road underpass. Road cuts ahead in Picacho fan
alluvium,
0.5

Cross E1 Paso Natural Gas Pipeline. Route from here north
is generally on Late Holocene alluvium associated with the
Fi]lm?re (valley border) surface.

1.7



22.8 North Anthony Exit.
1.0
23.8 New Mexico Port of Entry - Welcome Center Exit. Bishop'§‘
Cap at 1:00. Organ Mountains 1:00 to 2:00.
2.1
25.9 Sign on right: Las Cruces 18, Tucson 292. Vado (andesite)
Hi11l at 12:15.
1.35
27.25 Vado Exit - 1 mile ahead. Prepare to leave Interstate 10.
0.9
28.15 Yado Exit. Angle right.
0.25
28.4 Stop sign. Turn left on Frontage Road.
0.05
28.45 STOP 1. INTRODUCTION TO THE MESILLA VALLEY (FIGURE 1).

The Vado Hills represent the northernmest piuton
(or plutons) of a series of Tertiary andesitic intrusions
in the Mesilla Valley (Garcia, 1970). Four conical to
elliptical hills of andesite comprise the Vado Hills,
which rise out of the Quaternary basin fili. According
to Garcia (1970) the outcrops are similar in texture,
color, mineralogy and jointing. The Vado rocks possess
a sheety jointing pattern which trends N 40° to N 87° E.
Vesicles are abundant in the higher areas of outcrop.

The Vado Andesite is characterized by large pink
to white phenocrysts of feldspar and plagioclase and
sparse phenocrysts of hornblende and biotite set in a
fine-grained light-purple groundmass of mostly plagio-
clase {Garcia, 1970). Occasional well-rounded quartz
grains, up to 3 mm in diameter, occur in the andesite.

Bishop's Cap (1:30) is the highest peak of a series
of tilted fault-bilock ridges, which are composed of
Ordovician to Pennsylvanian rocks. The ledgy slope
that outlines the Bishop's Cap is formed by the Berino
Formation (Magdalena Group, Pennsylvanian); the ridge
and dip slopes extending north and south of the cap
are mainly underlain by the massive west-dipping La
Tuna Formation (Magdalena Group). To the east of
Bishop's Cap, older Paleozoic rocks are exposed in
several west-dipping fault blocks that are outlined
by north-northwest, east and northeast trending normal
faults. Older exposed formations include Montoya
Dolomite, Fusselman Dolomite, Canutillo Formation, Percha
Shale, Lake Valley (?) equivalents, Rancheria Formation
and Helms Shale. Barite-fluorite mineralization is
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scattered throughout the hills but is primarily localized
along faults within the Fusselman Dolomite or La Tuna
Formation (W. R. Seager, written communication, 2/17/70).

Conklings Cave on the west side of the Bishop's Cap
contained bones of Homo Sapiens associated with those of
extinct sloths, cave bears, and camels. Excavations
there were conducted by the Los Angeles County Museum
in 1928-1929 (W. A. Bryan, 1929).

The Organ Mountains (1:00 to 2:30) are an elongate
fault block with the largest amount of uplift on the
east side, and with Precambrian through Tertiary beds
and layers dipping generally westward. About 4700
feet of faulted and locally metamorphosed Paleozoic
strata occur in the range, in ascending order: Bliss
Sandstone 130 feet; E1 Paso Limestone 750 feet; Montoya
Dolomite 370 feet; Fusselman Dolomite 100 feet at north
end; Percha Shale 115 feet; Lake Valley Limestone 300
feet at north end; and Pennsylvanian and Hueco limestones
about 3000 feet thick.

Above the Paleozoic units are (1) Love Ranch conglo-
merate and red beds, 100 feet; (2) rhyolitic to andesitic
tuffs and conglomeratic sandstone, 120 feet; (3) Orejon
andesite, 600 feet; (4) Cueva Rhyolite, 250 feet; and
(5) Soledad Rhyolite, about 2500 feet thick. These
Tertiary units are intruded by the Organ Mountains monzc-
nite batholith, and all of these igneous units are cut
by later rhyolite dikes (Dunham, 1935; Kottlowski, 1960;
Kottiowski, written communication, 2/16/70).

The Organ Mountains quartz monzonite, collected in
San Augustin Pass altong U. S. Highway 70, yielded a K-Ar
date of 27.0 plus or minus 1.2 m.y. The Soledad Rhyolite,
collected in the southwestern Organ Mountains by William
R. Seager, is in the prosess of being dated.l/ ‘

The alluvium in the immediate area of this stop consists
of late Quaternary fan and arroyo-terrace deposits, asso-
ciated with the Picacho (Late Pleistocene) and Fillmore
(Holocene) surfaces that form a thin veneer on sandy Upper
SantaOFSSGroup basin fill (Camp Rice Formation).

28.5 Stop sign. Turn left onto Vado overpass.
0.2

Y Dating of a number of the igneous rock units discussed in this guide-
book is in progress by the New Mexico Bureau of Mines and Mineral
Resources. Dates obtained in Feb. or March, 1970 will be added to
the guidebook as a short Addendum.
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28.7 Frontage Rdad intersection. Continue straight ahead on
State Hwy. 227. The route descends toward Mesiila Valley
floor on Fillmore fan surface of Late Holocene age. ‘

0.7
29.4 East border of Rio Grande flood plain.
0.7
30.3 Vado Domestic Consumers water tower and well on left.

This is a new community water-supply development. The
well (500 feet deep) is completed in sand strata of the
Santa Fe Group. In this area, Santa Fe beds are encountered
beneath about 80 feet of Late Quaternary valley fill.

0.2 '

30.5 Stop sign; junction with Hwy. 478. Turn left on State
Routes 478-227. Prepare for right turn in 0.3 mile.
Vado village limit. This community has variously
been known as Herron, Earlham and Center Valley. The
present name probably refers to an early ford near this
point (Pearce, 1965).
0.3

30.8 Junction. Turn right on Highway 227 at south edge of
Grace Company tank storage area. Cross A.T.S.F. Railroad.

31.0 Rio Grande bridge.
1.0
32.0 Stop sign; end of Route 227. Continue straight ahead

on State Highway 28. Mid-Pleistocene, La Mesa geomorphic
surface (Mesilla Bolson Floor) on skyline. This surface
is a constructional plain formed on fluvial gravel and
sand of the Camp Rice Formation (Strain, 1966, 1969b).

A thick soil with a very strong horizon of carbonate
accumulation is normally formed in the uppermost Camp
Rice gegg (Gile, 1967; Hawley and Kottlowski, 1969).

32.35 Cross Irrigation Canal. Black Mountain, Little Black
Mountain and Santo Tomas Cinder cones (and associated
‘basalt flows), respectively at 11:00, 12:30, and 1:30.
According to Hoffer (1969c) volcanic activity in the
Black Mountain-Santo Tomas region consisted of at
least seven periods of alkaline olivine basalt extru-
sion and development of cinder and spatter cones.

"The basalt flows, on the basis of phenocryst mineral-
ogy, can be classified into three groups; those with
phenocrysts rich in plagioclase, flows rich in olivine
phenocrysts, or flows with almost equal amounts of plagio-
clase and olivine phenocrysts. Phenocryst mineralogy



n

of the flows, along with K-Ar dates, has been used to
establish tentative correlations from one center to
another. Preliminary K-Ar dates from four individual :
flows suggest an age for the extrusive activity of from
1.7 to 2.7 million years ago." (Refer to discussion at
Stop 2.)

0.75

33.0 Curve to right. A mammoth jaw recovered from ancient
river beds that crop out in the valley rim about 2 miles
southwest of this point is currently being studied by
Bill Strain. These fluvial deposits definitely predate
extrusion of the Santo Tomas and San Miguel basalts
and are either part of the Camp Rice Formation or an
inset older valley-fill unit. On the basis of the
fossil evidence, they must be Mid- to Late Pleistocene

in age.
0.5
33.5 Enter La Mesa. This farming community was founded in
‘ 1854-57. (Pearce, 1965).
0.6
3.1 . Leave La Mesa. Santo Tomaé cone and basalt flows at
11:00 to 12:00.
_ 1.95 _
36.05 San Miguel Village limit. This is another early Mesilla
Valley farming community.
1.05 |
37.1 ~ Leave San Miguel. Santo Tomas Cone and flows from 10:30

to 12:00. San Miguel (or Finger) flow at 9:00. Accord-
ing to Hoffer (1969b, p. 1409) this “flow is a porphyritic
olivine basalt erupted from a small cinder cone on the
eastern edge of the La Mesa surface.... The elongate
pattern of the flow and its present position indicate
extrusion of the flow followed a pre-existing drainage
channel into the Rio Grande Valley. Texturally the flow
is divisible into highly vesicular and scoriacious top
and bottom zones with a more dense columnar interior.
The phenocryst mineralogy consisting of approximately
equal amounts of plagioclase and olivine with subordi-
nate pyroxene, suggests correlation with one of the flows
from nearby Black Mountain," and Santo Tomas cone.

0.8

37.9 Enger Stahmann Farms (approximately 4000 acres), the
largest producing pecan orchard in the world.
2.1
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40.0

ASSEMBLY POINT - STOP 2. Santo Tomas; headquarters
for Stahmann Farms, Incorporated. Park on right side
of Hwy. 28. This is the site of a Spanish-American
village, Santo Tomas de Iturbide, named for a Mexican
land grant of August 19, 1848. Possession of this
grant apparently took place on August 3, 1853, shortly
before the area was transferred from the Republic of
Mexico to the United States as part of the Gadsen
Purchase (Pearce, 1965).

Stahmann Farms consist of two farming units; the
Santo Tomas Farm of approximately 2900 acres and the
Snow Farm of some 1100 acres. The Santo Tomas Farm
was acquired by Mr. Deane Stahmann and his father in
1926, at which time there was about 150 acres in cul-
tivation and the rest was in sand dunes and bosque.
About 1933 the first pecan trees were set out, and
at about the same time a nursery was established for

“the purpose of producing young pecan trees for further

planting. The years 1937 to 1942 saw a change from
open farm land to an orchard setting of young pecan
trees. The average age of the bearing trees today is
about thirty-one years. Interplanting in more recent
years has doubled the number of trees in the orchard
and there are now some 200,000 trees. Pecan shelling
activities take place at the present time in two
shelling plants. These plants can turn out about
15,000 1bs. of shelled pecans a day and normally both
plants operate during most of the year.

Some "double cropping" is done at the farms with
planting of cotton, and other row crops such as lettuce
and onions, in the area between the trees. Research
in cotton quality goes on all the time at Stahmann
Farms.

Stahmann Farms is also a major poultry operation,
with 350,000 laying hens, and. about 175,000 young pullet
replacements. The Egg Packing Plant cleans, grades and
cartons over 20,000 dozen eggs every day. In connection
with the poultry operation, the Farm also operates a feed
mill where they convert the raw ingredients of milo maize,
corn and other formulated ingredients into pelletized
high quality rations for the laying hens and young pullets.

Employees number about 450 during most of the year,
and at harvest time this reaches about 700. Housing is
provided for most employees on the farm, so Stahmann
Farms makes up a rather sizable community on its own.

(This information was kindly provided by Mr. John Chandley,
Controller, Stahmann Farms, Inc.).
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ESCORTED TOUR through part of Stahmann Farms to surface

of the basalt-capped bench (Santo Tomas flows) on the

west slope of the Mesilla Valley. Follow instructions

of flagmen; and watch for pedestrians, vehicles, narrow
bridges, and sharp turns. On the steep ascent from the
flood plain to the flow surface, note the light-brown
(river) sand unit, with interbedded reddish to brownish
silt-clay, exposed in road cuts. A reddish zone in the
‘'sand unit, immediately below the basalt contact is locally
exposed at the top of the section. The sediments could be
Camp Rice Formation or an inset, older valley-fill unit.
The latter interpretation is presently favored by Hawley.

STOP 2. The edge of the bench offers a good vantage
point from which the Mesilla Valley, southern Jornada
del Muerto and bordering mountain uplifts can be viewed.
(Refer to Figures 1 and 2.)

According to Hoffer (1969c, p. 109-110) the Santo
Tomas basalts comprise a major cinder cone and three
associated lava flows (Fig. 2 inset map). The cone near
the southwest margin of the flows, is approximately 1000
feet in diameter and more than 150 feet in height. A
quarry exposure extending into the interior of the cone,
shows an internal structure of dipping layers of cinders,
with included fragments of lapilli and bombs. Near the
center of the Santo Tomas cone this exposure shows the
presence of a unit of stratified, red, oxidized cinder-
and brecciated-lava fragments, which dips vertically
into the center of the cone. This zone, approximately
40 feet wide at the base of the exposure, but wider
near the top of the cone, probably represents one of
the extrusive vents that was active during the formation
of the cone, with the red color caused by rising gases.

The Santo Tomas basalts occupy the northernmost
portion of four eruptive centers comprising the eastern
section of the Potrillo Volcanics (Fig. 1). Three
distinctive periods of eruptive activity are present
at Santo Tomas (Fig. 2); each period is represented by
the extrusion of a single basalt flow. The flows were
extruded from the southwest, near the vicinity of the
Santo Tomas cone, and flowed northeastward from the La
Mesa Surface into the Rio Grande Valley.

The three flows of alkaline olivine basalt are
distinguished on the basis of phenocryst mineralogy and
topographic position (Fig. 2). Flow I, the oldest, is
the most widespread occupying an area of about three
square miles on the La Mesa Surface and extending east-
ward to the flood plain of the Rio Grande. The flow
contains abundant plagioclase phenocrysts (averaging
over 50%); other phenocrysts, in order of abundance,
include olivine and pyroxene.
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Flow II, or the middle flow, lies directly on flow I,
but covers a smaller area; its outcrop area is approximately
one and one-half to two square miles. Its forward edge,
where it is in contact with flow I, is marked by a small
but distinct break in slope. This flow contains abundant
phenocrysts of olivine (averaging over 70%) with subordinate
phenocrysts of plagioclase and pyroxene.

The youngest flow, flow III, rests directly on flow II
in most areas, but in the north and southeast it lies
directly on flow I. Its area of outcrop is the smallest
of the three flows, covering an area of less than one square
mile. The phenocryst mineralogy consists of almost equal
amounts of plagioclase and olivine with minor pyroxene.

This flow is thought to be correlative with the San Miguel
flow located a short distance to the south (Hoffer, 1969b,
p. 1409-1414).

A1l flows show an upper and lower highly vesicular
zone and a more dense interior portion with the develop-
ment of crude columnar jointing. The approximate thickness
of flows 1, 2, and 3, as determined from measured sections,
is 10, 8, and 7 feet, respectively.

Because of the distinctive phenocryst mineralogy of
the individual flows at Santo Tomas and at each of the
three other major areas (Black Mountain, San Miguel
and Little Black Mountain) a tentative correlation has
been attempted among the various flows (Figure 2).

According to Hoffer (1969¢c, p. 113), the first extru-
sive activity of the area is represented by the oldest
flow at Santo Tomas, the plagioclase phenocryst-rich flow.
The second period of basalt extrusion which produced the
flow rich in olivine phenocrysts at Santo Tomas (flow 2)
is also represented by the oldest flow at Black Mountain.
These flows were followed by simultaneous eruption of
plagioclase-olivine phenocryst basalt at all four centers.
This third period of activity is represented by flow 3 at
Santo Tomas, flow 2 at Black Mountain, and the single flows
at Little Black Mountain and San Miguel. Flows 1 and 2 at
Santo Tomas have been dated by K-Ar (whole rock), respec-
tively at 2.65 + 0.35 and 2.35 + 0.20 m.y., whereas the
single flow at San Miguel gives a K-Ar age of ] 84 + 0.1 m.y.
(Hawley and Kottlowski, 1969, Table 1I).

Hawley and Kottlowski (1969, Table I1) report that
Irvingtonian vertebrate remains found in ancestral Rio
Grande gravels (Upper Santa Fe Group-Camp Rice Formation)
that underliie the Black Mountain-Santo Tomas volcanics
show that the basalts are middle Pleistocene or younger.
Irvingtonian vertebrate faunas should be definitely younger
than 2.2 m.y. and possibly younger than 1.36 m.y. (Evernden,
et. al., 1964). Thus the K-Ar ages reported above may not
represent "absolute dates". Further dating of these basalts
is in progress, in cooperation with the New Mexico Bureau
of Mines and Mineral Resources, and paleomagnetic studies
are planned.



}.69 +0.15

30 4+ m.y.*
6

g4 1 gz_—:

LEGEND
Composition of Phenocrysts:

Plagioclase

- Ofivine
Pyroxene

-0 50 100%
® _ K-Ar dates

FIGURE 2B

™

Feet gbove base

n
3

S
=

3

San Miguel /

&=

~_  Litte O
S~ Black Mt.

- /

B O R

5
4
_ 2
s ,. |
— FIGURE 2. CORRELATION OF LA MESA BASALTS (2A),
INSET OF SANTO TOMAS FLOW (2B). ?

WITH

R\

Q !
Mile

y /
1.84 + 0.1 / /

Santo Tomas

2.65 +0.35
m.y., |




16

40.

40.

45,

46.

- 46.

a7.

a7,

49,

45

05

15

35

Resume mileage count at Santo Tomas.
0.8

Rio Grande bridge. Organ Mountains on skyline from 1:00 !
to 3:00. Tortugas Mountain (Hueco Limestone fault block)
on east side of valley at 1:00.

4.65

Four Points; Mesilla Park to right; Mesilla Dam road to
left. Robledo Mountains at 12:00.
0.6

Entering La Mesilla. Historic southwest community,
settled in 1850 by residents of the valley who chose to
remain in the Republic of Mexico after the Treaty of
Guadalupe Hidalgo. Ratification of the Gadsen Treaty
on April 25, 1854 placed the entire Mesilla Valley in
the United States. Mesilla was county seat from 1856
to 1882, and Butterfield Overland Mail station from
1858 to 1861. The town was occupied by Confederate
forces from July 1861 to August 1862 and served as
capitol of the "Arizona Territory" during that period.
Location of the railroad in 1881 along the east side
of the valley at Las Cruces caused abandonment of Mesilla
as a major seat of commerce and government. However,
in recent decades the community has become recognized
as an important historical landmark and tourist center.
It is noted for its shops, restaurants, museum, fiesta,
and religious pageants of the Christmas season (Miller,
1953;0Pearce, 1965; WPA, 1940).

.45 ' ‘

Highway curves to east; leave Mesilla.
0.65

Pebble Pups Rock Shop on right; New Mexico Geological
Society Guidebooks for sale here. Prepare for left
turn at intersection ahead.

0.65 :

Traffic light. Junction Hwy. 28 and Valley Drive (Hwy.
80-85). Turn left. Las Cruces (population about 47,000),
settled in 1848 and county seat of Dona Ana County from
1853 to 1855, and 1882 to present (WPA, 1940), is pro-

gressively expanding into this part of the Mesilla Valley.
1.55

Traffic light. Junction U.S. Highways 70, 80, 85 and

180 (Valley Drive and Picacho Street). Continue straight

ahead on Hwy. 85. Figure 3 is a cross section extending

along U. S. Highway 70 from San Augustin Pass, across

the Mesilla Valley to the Las Cruces Airport. The section

is regrgduced_from Hawley, and others (1969, figure 3).
.55 :
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49.9 Crossroad (McClure Road). Bureau of Land Management Building
and office of W. D. (Bi11) Tipton on left. Picacho Peak at
9:30. The upper part of the peak is intrusive flow-banded
rhyolite; the lower slopes are of gray to purple tuff-
breccias of andesite-latite composition and volcaniclastic
sedimentary rocks. The andesite-latite sequence is wide-
spread in the southern Robledo Mountains areas, as well as
to the northwest in the hills and canyons westward to
Sierra de las Uvas. From outcrops in Box Canyon on the
north side of Picacho Peak, this unit has been dated by K-Ar
method as 43.3 plus or minus 1.6 m.y.; this date is reasonably
near that of the Campus andesite. Age of the Picacho Peak
rhyolite is not known for certain; similar rhyolites west
of the Robeldo Mountains have a K-Ar age of 19 m.y., but
the intrusive rhyolite sills that are common throughout
the Robledos are 35 m.y. old. Dating of rhyolite tuffs
from the Bell Top Formation, a rhyolitic unit that unconform-
ably overlies the Box Canyon andesite-latite, is in progress
(F. E. Kottlowski, written communication, Feb. 16, 1970).

The Butterfield Overland Mail Route (1858-1861) from
the valley to the surface of La Mesa via the second canyon
north of Picacho Peak, Apache Canyon (Conkling and Conkling,
1947, V& I1). v

.

1 50.3 Mayfield High School on left. Robledo and Lookout Peaks
of the Robledo Mountains at 11:30. The Robledos are a
south tilted, wedge-shaped horst of Paleozoic sedimentary
and Tertifary volcanic rocks.

Dofia Ana Mountains from 1:00 to 1:30, Southern San
Andres Range from 1:30 to 3:00 and Organ Mountains from
3:00 to 4:30 on the eastern skyline. The lone hill on
the valley rim south of Dona Anas (about 1:30) is another
intrusive rhyolite body.

. The oldest exposed volcanic rocks in Dofia Ana Mountains
are latite tuffs and breccias, somewhat similar to the Box
Canyon volcanics; these are unconformably overlain by
rhyolitic tuffs which are intruded by rhyolite-latite dome-
like masses and by syenite-monzonite sills and dikes that
form the highest peaks. Dating of the basal rhyolite
welded tuff, collected in the western foothills of the
Dofla Ana Mountains is in progress. The monzonite-syenite
intrusives appear to be petrographically similar to the
Organ Mountains monzonite, and may be of the same age,
about 27 million years (F. E. Kottlowski, written communica-
tion, Feb. 16, 1970). Limestones of the Hueco Formation
and an Abo red-bed tongue crop out along the northwest
flankzof the Dofia Anas.

.5
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52.9 School on right. Black Hill at 9:30, just north of
Picacho Peak, is a basalt neck of Tertiary (?) age.
The low mesas of the. southern Robledo Mountains from
9:30 to 10:30 expose about 1715 feet of Hueco Formation:
of Wolfcampian age, including an Abo tongue of interbedded
limestone, yellow sandstone and red clastic beds, 475 feet
thick, which occurs just above the middle of the Hueco.
Above the Hueco are limestone conglomerates, red siltstone
and gypsum correlated with the early Tertiary, Love Ranch
Formation of Kottlowski and others (1956), and Kottlowski
(1960). A thick section of latitic-andesitic volcani-
clastic rocks and flows overlap this sequence in the southern
part of the area. South and west of Picacho Peak, conglo-
merates to sands of the Upper (?) Santa Fe Group bury the
volcanic and older sedimentary rock sequence. The Santa Fe
thickens from a feather edge on the south flank of the
Robledos to about 3800 feet, seven miles south of Picacho
Peak (King, et. al.). : '
Northward in the Robledos (from 11:00 to 11:30)
‘the exposed sequence beneath the Hueco ranges from Wolf-
campian to Ordovician in age. The sequence will be des-
cribed in more detail at mile points 57.6 and 59.85.

1.6
54.5 Junction, N. M. Hwy. 320 (Dofa Ana Road) to right.
' 0.5
35.0 Junction; N. M. Hwy. 430 (Shalem-Picacho Road) to left.

The prominent complex of graded piedmont (fan and pediment)
surfaces that slopes from the base of the Robledo-Picacho
Mountains to the low bluffs at the edge of the flood plain
was the "type" Picacho surface of Dunham (1935). Subsequent
work (Kottlowski, 1958; Hawley, 1965; Metcalf, 1967; Ruhe,
1967; Hawley and Kottlowski, 1969) shows that two major
surfaces can be delineated. The lower surface graded to
an ancestral Rio Grande flood plain 70 to 90 feet above
the valley floor is now designated the Picacho surface.
The higher and older surface, the Tortugas surface, is
apparently graded to an ancient 120 to 130-foot flood-plain
level. Refer to Table 1 for an outline of post-Santa Fe
va]]eg-fi]] subdivisions and to comments at mileage 57.0.
.0

57.0 Low bluffs at 9:00, west of the river expose as much as
66 feet of Tortugas alluvium (I1linoian to earliest
Wisconsian (?) age) that fills broad channels cut into
Upper Santa Fe Group basin fill. Stratigraphic and paleon-
tologic studies of mid- to late-Quaternary valley-fill units
have been conducted in this area by Hawley (1965), Hawley
and Gile (1966), Metcalf (1967), and Hawley and Kottlowski
(1969, Appendix, Sections 1-3). Tortugas Alluvium (possible
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TABLE 1. OUTLINE OF POST-SANTA FE GROUP VALLEY FILL SUBDIVISIONS i

Undifferentiated Arroyo-River Channel and Flood-Plain Deposits

[atest Holocene; locally fill valleys cut into, or overlap:

Fort Selden Alluviums (maximum thickness about 80 feet)l/

Fillmore Alluvium--arroyo-terrace and fan deposits graded to local
base levels near the present flood-plain surface; mid- to
late Holocene (<7,500 years before present).

Leasburg Alluvium--minor arroyo-terrace and fan deposits, and major
buried flood-plain deposits; early Holocene to latest Pleistocene
(1ate Wisconsinan, <22,000? years B.P.).

Three units partly fill valleys cut into, or overlap:

Picacho Alluvium (maximum thickness about 70 feet)l/

Fan and terrace deposits, and erosion-surface veneers, with upper
surfaces graded to local base levels about 70 feet above present
flood plain; early (?) to mid-Wisconsinan (> 22,000 years B.P.);
partly fills valleys cut into.

Jortugas Alluvium (maximum thickness 100 to 125 feet)1/

Fan and terrace deposits, and erosion-surface veneers, with upper
surfaces graded to local base levels 120 feet or more above the
present flood plain, but below the ancient basin floors (La Mesa
and Jornada surfaces); Illinoian to Sangamonian or earliest Wis-
consinan; partly fills valleys cut into Upper Santa Fe Group basin
fill. (Note that thickest fills of this morphostratigraphic unit
are associated with fan surfaces graded to an ancient flood-plain
stability level about 120 feet above the present valley floor.)

Morphostratigraphic Units; a special stratigraphic category (Frye
and Willman, 1962) proposed for Quaternary subdivisions of the
geologic column that are differentiated on the basis of primary
surface form & position in topographic seauences, rather than by
lithologic characteristics. Units originally defined by Hawley
??368;1e (1966), Metcalf (1967, 1969), Hawley and Kottlowski
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I11inoial-Sangamonian age), with a thickness of at
least 100 feet measured in a composite section about
0.5 mile southwest of this point, here consists of
coarse-grained piedmont-slope deposits that inter-
finger valleyward with at least two tongues of river-
laid material. Picacho Alluvium (early (?) to mid-
Wisconsinan) is as much as 44 feet thick in the im-
mediate area. Near the valley border, it comprises
a single (?) tongue of gravelly to sandy river sedi-
ments inter stratified with fan gravels. Fort Selden
Alluvium (late Wisconsinan and Holocene) comprises
the bulk of the late Quaternary fill beneath the present
flood plain as well as contemporaneous fan and terrace
deposits associated with tributary arroyo systems
(Table 1). Metcalf's (1967, 1969) studies of fossil:
snail faunas in the valley-fill units indicate that
major times of valley cutting and partial back filling
occurred respectively during the waxing and waning parts
of mid- to late-Pleistocene glacial-pluvial subcycles.
Alluvial chronology of the Holocene (past 10 or 11
thousand years) is relatively well established by carbon
14 dating of charcoal recovered from arroyo and river
deposits.

0.85

57.85 Junction; N. M. Hwy. 320 (Hi11 Road) to right. Robledo
Peak at 10:30; Lookout Peak at 11:00. Robledo Peak is
capped by 260 feet of the lower beds of the Hueco For-
mation, below which are 190 feet of Bursum Limestone,
665 feet of Pennsylvanian strata ranging from Virgilian
to Atokan (Derryan) in age, and along the east Robledo
fault zone a Tertiary rhyolite sill (35.2 + 1.3 million
years) complex, 450 feet thick, with part of the Fussel-
man dolomite beneath the sill. (See stop 3 comments
on dating of rhyolite intrusion.) Light brown, Upper
Santa Fe Group conglomerates.form ¢1iffs on the south-
east flank of Robledo Peak. Gray brown river sand to -
sandstone with lenses of siliceous gravel underlies
the conglomerates. This sequence (about 200 feet
exposed thickness) is correlated with the Camp Rice
Formation and is locally displaced as much as 200 feet
along the Robledo fault zone.

2.25

60.1 Leasburg Mercantile on left. Lookout Peak at 10:00 is
capped by the light reddish~brown rhyolite sill complex.
Highest dark-brown double cliff is of Fusselman Dolomite;
it is overlain by nonassimilated patches of Percha Shale.
Pinkish light-gray rock below Fusselman is sequence of
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intertonguing rhyolite sills and Cutter Member of Montoya;
lower dark brown cliff is Aleman and Upham Dolomite Members
of Montoya Dolomite. Upper part of E1 Paso limestone
exposed in canyons along the Robledo fault zone. Upper
Santa Fe conglomerate, overlying poorly consolidated river
sands, form prominent cliffs on the lower slopes of Lookout
Peak on the downthrown side of the fault.

3.45
63.55 Junction Hwy. 85 and Fort Selden-Interstate 25 access road.
Turn right for stop at Fort Selden.
0.15 .
63.7 Fort Selden Ruins on left. Turn left and part between Fort
and highway.
0.5
63.75 STOP 3. Fort Selden State Park (under development).

Figure 4 (sketch map) shows the location of major points
of interest that can be seen from this stop. The fort,
named after Col. Henry R. Selden (1820-1865) is located
on a low (Picacho-Leasburg) river terrace, near the site
proposed in 1770 for Spanish Presidio Robledo. The post
was never constructed, however (Christiansen, 1964).

Ft. Selden was garrisoned from 1865 to 1879 and from
1881 to 1892 (Bieberman, 1964). E1 Camino Real ascended
from the Rio Grande Valley to the Jornada del Muerto
Basin floor a short distance from this point. Interstate
25 closely follows the ancient trail, blazed by Onate

in 1895 (Moorehead, 1958).

INTRODUCTION TO THE CENOZOIC ROCK
SEQUENCE EXPOSED IN THE SELDEN CANYON-
RINCON VALLEY REGION

The following tables (2 and 3) are based on published work by Kottlowski
(1953, 1960), Hawley (1965), Hawley and others (1969) and King and others
(1969; and on unpublished work by Seager, Hawley and Kottlowski. Relation-
ships between various middle and late Cenczoic units are diagrammatically
shown in Figure 5 (prepared by W. R. Seager, 1970). Proposed stratigraphic
names and correlations given below are tentative and are not to be formally
cited. Publication of the Geologic Map of the San Diego Mountain-HNorth
Selden Hills area (Seager, et al) is scheduled for later in 1970. Many of
tEe units described below will be formally defined in the text accompanying
that map.

After discgs;ion at this stop, retrace route to Highway 85.



23

=
-
i \\\\\\,’ ‘s,
~ - 1
= LT 7 u_ o d <

\‘“”’l - 77 7 C -

& E 2 < x =

N AR s 5 O

$ wz = W o @

0] N RS Q=

w N o ° 7z

- = >0 o te, <

”~ -

= AN ll[, ] rr,,” Ll

| e 2 20 oF % | x
> /7t o) X, oS
/ ‘y 0 Qe S <
ty 0\> N "Il// ~

. Q / /, N I,/I vty

( - s 14 o

-1 (o3 %\ - N 17 =~
I3 o \ - = 7z =
o %) \ = = NHe ) O
kQ \ < S',III —”l/ q’ >-

o~ z / = .

3y° © NS N \o‘é <2I
r = =
{ = z
\% / E < ) oo ©
%. @Q ’_’/ 5 = 6 % "/
/ ’I'/, = / D / 5
{ 1S .

/ (&)
e 0¢6’/ |
/ (O g i
/ [ =4 CD “\\\\\\\ m

-—D . A

/ \

9 ! £ g BE / \\\\

1ol z 3.C w® N
WQ‘S ( '.5 = ‘“\\“\\\ 8 .
J 08. m / \\\\\ a o © 2
= 7 Ta SRS T 950 w
, - / NS 2 923 GO: &)
— _ -

o ,, v \\.g: r/\\‘\\‘\”‘ll‘ll o{ ” ‘, 80- d
g SEE v, & » %

"\““‘o“ W~ ’,IIE- Seiden Hills < / sty

\ -l
0(;\\‘ W llu“,,”““”‘”‘\\\/_, . \ gy,

Ké\{'\\\ : < \ LR TYP =
J °r, p) ] Q2
S A g % \ O
~ |‘!I‘ \:'\\H °7~ o) \ i

z w Y\\\\5 N 1, c -
3= e 1) N 00t © v -
(=3 \\\m‘\ nuun“\ :”\\\\“u\ resN 9
L X >\w S \d = - < O oy ( el o
= s S, Se0n SR J o| O
S sttty W np ) »n
= | — Japiawy - 4 o
) s (% () 4
- (o} - - =3
5 U v ~ ol O
N v <
X © \\\ \\\\ ,r 2
M Q RN Vil 4 )
DR 701 o iy / =
US_ IS \\“\\ iy, P -
. ant iy, / 1T
~ Ay wat 1y / ol ©
AN S [ = S//‘l 1t4,, h ==
) N i N 7 RCSARE H 14,
Ay ) 11, \ N tigg ! dw
i N v 7 n Ut 1", >
L \ v N v\ ol biy, ip oy <
N f v W\ 3 ', Pa tr010, n
\ ! y ! \ oy 9) 110
3 (YR \- " - ',
~ \ ] A 2d \ —_—\ Ly
. X d ! ! e hY ‘1
D\Ssec \y : ~ A < 1144, )
A ~ v § Y ~ 11
. Bos\“ p \ - ey <
A(\C\e“‘ ‘. s \‘\ ‘\ '\ o ~ Wittty
] > c
gurtoc® /8 VR T~ "
I” (8] // \.g’d‘:}’ AN \ > ~ %
v\
§ ke / O .
WMy ;““’/, S ’/ =2 L' N Ancient 9
D ’ s A
. :‘ Z Q; ’/ / } TR
—— y; \'4‘,\ y
</




24

TABLE 2. OUTLINE OF SANTA FE GROUP SUBDIVISIONS (PROPOSED), SELDEN CANYON-RINCON VALLEY AREA

Camp Rice Formation (Strain, 1966, 1969a, 1969b; Hudspeth County Texas, Hueco Bolson-type area)
(partial thickness 282 feet in southeastern Rincon Valley)

i
i

Basin-floor facies - mainly river (ancestral Rio Grande) sand and gravel, generally
unconsolidated or discontinuously cemented with lime; but locally well-cemented with
lime, silica or iron oxide. The unit is laterally transitional to, and overlapped
by:

Piedmont-slope facies - primarily gravelly alluvial-fan, coalescent fan, and pediment-
veneer deposits, unconsolidated to locally indurated with lime, silica or iron oxide.

The Camp Rice is early to mid-Pleistocene; it contains late Blancan and Irvingtonian
vertebrate faunas and lenses of rhyolitic volcanic ash. If derived from the Bandalier
eruptions (Doell, et. al., 1968), the ash is about 1 or 1.4 million years old.

Basal contact ranges from angular unconformity to disconformity on:

Rincon Valley Formation (proposed name)
{partial thickness 535 feet in southeastern Rincon Valley)

Basin-floor facies - fine- to medium-grained deposits of ephemeral (?) lakes and broad
alluvial flats, Tocally gypsiferous, generally weakly consolidated; laterally transitional
to:

. Selden Canyon Conglomerate Member (pfedmont slope facies - proposed name) - Dominantly
coarse-grained fan alluvium; weakly consolidated to moderately consolidated.

The Rincon Valley is thought to be late Miocene to latest Pliocene in age. The Selden

. (olivine) Basalt Tongue {Kottlowski, 1953) in the Selden Canyon Member has a K-Ar age of
13.2 + 0.5 milTion years (whole rock analysis, Geochron Labs., Inc., R0-621).
Basal contacts range from conformable to angularly unconformable on:

Hayner Ranch Formation (proposed name)
(partial thickness 2622 feet in southeastern Rincon Valley)
Primarily conglomeratic sandstone, conglomerate, sandstone and minor mudstone; well con-
solidated to weakly consolidated. Miocene. :
Conformable to angularly unconformable basal contact. See Table 3.

Notes. (1) The above three formations are described in detail in Hawley and others (1969,
Appendix, Measured Sections 1 and 2). In that report, the Hayner Ranch Formation
is designated by Units A-E, the Rincon Valley by Unit F, and the Camp Rice by

: Units G & H. Measured thickness of the Santa Fe exceeds 3567 feet near Tonuco.

(2) The terms “Upper" and "Lower" Santa Fe Group, respectively designate the Camp Rice
Formation, and Rincon Valley-Hayner Ranch Formations. The Lower Santa Fe Group
represents the major period of deposition associated with formation of the present
basins and ranges at the southern end of the Rio Grande Depression.

(3) The upper part of the Camp Rice basin-floor (river) facies can be physically traced
into the Mesilla and Hueco Bolsons, where it demonstrable forms basin-fill units
jdentified as Camp Rice Formation by Strain (1966, 1969b). The lower part of the
Camp Rice as described in the Rincon-Selden area appears to intertongue with (or
grade to) upper Fort Hancock Formation strata described near Anapra by Strain (1969b).

(4) The basin-floor facies of the Rincon Valley Formation may be partly equivalent in
age to the lower exposed part of the Fort Hancock Formation in its type area in
Hudspeth County, Texas (Strain, 1966). However the "Rincon Valley Fm." cannot be
physically traced as a continuous unit into the Fort Hancock type area, or for that
matter, with certainty into the Mesilla Bolson. During deposition of the "Rincon
Valley Fm.," the Jornada-Palomas Basins and the Mesilla-Hueco Bolsons may still
have been essentially separated by now-buried bedrock highs.
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TABLE 3. OUTLINE OF PRE-SANTA FE, CENOZOIC ROCK UNITS IN SELDEN CANYON-RINCON AREA

Unnamed “"Transitional Unit" in the Rincon Hills and Tonuco Uplift

Uvas

{maximum thickness 1678 feet)

Reddish, tuffaceous sandstone, mudstone and conglomerate, locally with two or three thin
beds of fresh-water limestone. Gravel clasts derived in part from underlying Uvas-Bell Top-
Thurman volcanics. Locally gradational with both the Hayner Ranch and Thurman Formations.

Basaltic Andesite, and Bell Top and Thurman Formations

Uvas

The first two units have type areas in the Sierra del las Uvas (Kottlowski, 1953); while

the type area of the latter formation is in the foothills of the southern Caballo Range
(Kelley and Silver, 1952).

Basaltic Andesite (thickness at least 300 feet in lower Broad Canyon)

Bell

Flows capping the Sierra de las Uvas; flows, dikes, and cinder cones (buried) in Selden
Canyon-Tonuco area; and flows and dikes in the Rincon Hills, where flows are interbedded
with Thurman tuffaceous sedimentary rocks. In Selden Canyon, part of the unit has been
dated at 31.0 + 1.5 million years (whole rock analysis. Geochron Laboratories, Inc.,

R0-287). The Uvas 1ntertongues with the uppermost Bell Top Format1on in their type area.

Top Formation (thickness at least 880 feet in type area)

Light-colored rhyolite to quartz latite welded tuffs, tuffs, tuffaceous sandstones and
minor conglomerate. Dating of the basal welded tuff along Faulkner Canyon is in progress,
as well as of a welded tuff from the middle of unit on the north side of Bell Top Mountain.

The Uvas-Bell Top sequence appears to intertongue to the north with the Thurman Formation,
and is generally disconformable on the underlying "unnamed andesitic-latitic sequence.”

Thurman Formation (thickness at least 3000 feet in the Johnson Springs area, northwest of Rincon)

Palm

Two thick, rhyolitic welded tuff units in the lower part, overlain by a thick sequence of
water-laid tuffs, tuffaceous sandstones and interbedded basaltic andesite flows (Uvas-like).
The unit is light colored, except for the basaltic andesites. Biotite from a massive
rhyolitic tuff breccia in the lower Thurman in Apache Valley, east of Caballo Dam (fig. 7),
has been K-Ar dated at 33.6 million years (Mobil Research Lab., Dallas, #190).

The Thurman is conformable (?) on the Palm Park Formation in its type area.

Park Formation (Kelley and Silver, 1952; Kottlowski and Tipton in Kottlowski, 1953)

{thickness at least 885 feet in Apache Va]]ey)

Red to purple, light gray to greenish andesite-latite-derived conglomerate and tuffaceous
sandstones to claystones; and andesite-latite tuffs and local flows. Large lenticular bodies
of fresh-water limestone are also locally present.

The Palm Park in its type area (west of the southern Caballos) is angqularly unconformable
on Paleozoic rocks. -

Unnamed andesitic-latitic sequence, volcanic and volcanic-derived sedimentary rocks

Love

(thickness as much as 2034 feet in the southeastern Tonuco Uplift)

This very extensive unit flanks the southern and western Robledos, underlies the tvas-Bell
Top sequence, and is the major unit in the eastern Selden Hills. In the Tonuco Uplift,
Seager has separated the andesitic-latitic sequence into three members on the basis of
vertical changes in color and lithology. Volcanics from the unit in Box Canyon, northwest
of Picacho Peak, have been K-Ar dated at 43.3 + 1.6 million years (F. E. Kott1owski written
communication 2/16/70) The andesitic-latitic sequence is in part equivalent to the Orejon
Andesite (Dunham, 1935) and the Palm Park Formation. The unit is disconformable on the Love
Ranch Formation and equivalents in the eastern Tonuco Uplift and north of Picacho Peak.

Ranch Formation (Kottlowski, et. al., 1956)

(thickness in the Tonuco Uplift at least 189 feet)

At Tonuco, the Love Ranch comprises reddish-gray boulder conglomerate, derived from under-
lying E1 Paso Limestone, Bliss Sandstone, and Precambrian granitic rocks. Minor red shale
and a sing]e ostracod-bearing limestone bed are a1so locally present Cretaceous (??) and/
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Stop sign. Turn right onto U. S. Hwy. 85 North.
0.3

Rio Grande Bridge. | ' .
0.65

Entering village of Radium Springs. La Casa Simpatica

Hotel and Spa across the river at 1:30; Leasburg Dam

at 3:00. The dam is in part anchored on rhyolite that

forms low bluffs east of the river. The rhyolite,

which is petrographically similar to the Lookout Peak

sill (35.2 m.y.), intrudes latitic tuffs and breccias

of Eocene to Oligocene (?) age. The “spring water” at

La Casa Simpatica is from a very shallow well and varies

in temperature from 140 to 200° F. The slight radio-

activity is possibly from k40, but not from radium.

Road cuts on left are in Picacho Alluvium (river facies).
0.45

Leave Radium Springs. Selden Canyon of the Rio Grande
ahead. The canyon is cut through the Selden Hills, which
are dominantly composed of rocks of the Eocene to 0ligo-
cene (?) andesitic-latitic sequence. Tortugas and
Picacho {fan and terrace) alluviums exposed in road cuts
for the next 3.75 miles. These valley-fill units rest
on erosion surfaces cut into soft andesitic-latitic
tuffs, tuffaceous sedimentary rocks, and breccia tuffs.
0.45

Cross Faulkner Canyon Arroyo. On opposite side of valley
(1:30-3:00) south-tilted conglomeratic sandstones of the
"Rincon Valley Formation (Selden Canyon Mbr.)", with a
Selden Basalt tongue, overlap latitic volcanics. This
same sequence is repeated several times on the left side
of the Highway ahead.

1.05

Bridge over Foster Canyon Arroyo; enter Selden Canyon.
Selden Hills andesitic-latitic sequence at 12:00-2:00.
Attractive banded travertine has been quarried from
low rhyolite hills about three miles to the southwest.
The calcite occurs as essentially vertical veins, in
places more than 25 feet wide, and locally more than
1000 feet in length. The color bands are a few milli-
meters to several centimeters in width, range from
opaque to coarsely crystalline, and with shades of
pink, brown, gray, black, and green. Although the
stone has a tendency to split along laminae of im-
purities that separate the color bands, it is a strong,
solid ornamental rock that can be cut into pleasing
slabs for facing, table tops, and similar items

(F. Ei Kottlowski, written communication, Feb. 16, 1970).
.4
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68.25

68.7

69.1

69.6

69.8

70.0

Curve to right. C1iff exposure of thich andesitic-latitic
tuff breccia and "fanglomerate (mud flow)" unit on left
for the next 0.3 mile. It may correlate with the Palm
Park Formation of the Rincon Valley area. The unit dips
about 21° west and is cut by N-S high-angle faults.
OPTIONAL SHORT STOP.

0.45

End of curve. From 10:00 to 12:00, small benches and

mesas capped with Selden Basalt and rounded hills capped

with Uvas Basaltic Andesite form the west wall of the

canyon. Reddish conglomeratic sandstone to mudstone of

the "Selden Canyon Member" of the Rincon Valley Forma-

tion underlie the basalt flows. The basalt-lower Santa

Fe sequence is locally repeated due to faulting (slumping).
0.4

A small knoll of Uvas basalt, with a "Selden Canyon Member"
overlay, to the surface of the highway. Selden Basalt
cliffs from 9:00 to 12:00.

0.5

Bridge over small arroyo. Prepare to stop about 0.3
mile ahead. Road cuts ahead in conglomeratic "Selden
Canyon Member' of the Rincon Valley Formation.

0.2

Road cut to right shows Uvas Basaltic Andesite in fault
contact with "Selden Canyon Member Pull over onto
right shoulder for Stop 4.

0.2

STOP 4. West slope of small "Uvas” hill at mouth of Broad
Canyon; basaltic andesite outcrop at 1:00. Broad Canyon
arroyo is the largest Rio Grande tributary in this area.
Soil Conservation Service Dam (sediment and flood control)
under construction at 9:00 to 11:00. The north and south
abutments of the dam are anchored on poorly consolidated,
conglomeratic sandstone to mudstone of the "Selden Canyon
Member". About 70 feet of unconsolidated Tortugas alluvium
(beneath Tortugas fan surface from 10-12:00) rests on the
“Selden Canyon" beds at the north abutment. The former
comprises a bouldery fan unit (60 feet thick) and basal
sandy to silty beds that may be river deposits. Patches
of Picacho (fan-terrace) Alluvium are preserved as inset

fills below the Tortugas sufrace near the mouth of Broad
Canyon.
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The type area of the Selden (olivine) Basalt is
located about 0.75 mile south and west of this stop
between the dam and the rounded hill (9:00-10:30),
which is capped with Uvas Basaltic Andesite. The
north end of a large Selden flow is exposed in Broad
Canyon several hundred yards upstream from the dam.

The flow is interbedded with conglomeratic strata of
the "Selden Canyon Member" on the north wall of the
canyon, and pinches out several hundred feet north
of that point. Hoffer's comments (2-17-70) on a thin
section of the sampled rock are as follows:

The Selden basalt is a porphyritic olivine basalt
with a fine-grained groundmass. Phenocrysts comprise
approximately 15% of the rock and consist of olivine,
plagioclase, and pyroxene, in order of abundance.

Olivine shows partial to complete replacement to
iddingsite; the iddingsite formed as a deuteric mineral
by the escape of gases. A high 2V (85°) and negative
sign indicate a magnesium-rich olivine of approximately
Fo75. Plagioclase phenocrysts are subhedral to euhedral
with labradorite composition. The fine-grained ground-
mass is composed of predominantly plagioclase and pyrox-
ene with lesser amounts of altered olivine (iddingsite)
and magnetite.

The dated sample of Uvas Basaltic Andesite (31.5
m.y.) was collected from the road-cut exposure at this
stop (near mile point 69.8). Hoffer's comments (2-17-70)
on a thin section from the sampled unit are as follows:

The material is a fine-grained, non-porphyritic
biotite basaltic andesite with intergranular texture.

In order of abundance, the mineralogy of the rock consists
of plagioclase, pyroxene, magnetite, biotite, and apatite.

Plagioclase of andesine composition (Angg) occurs
as small lath-shaped crystals displaying moderate to good
flow structure; it comprises approximately 45% of the rock.
The pyroxene with low 2V (less than 45°) is a clino-
pyroxene of probably pigeonite and makes up about 28%
of the basaltic andesite biotite, magnetite, and apatite
are present in amounts of 11%, 14%, and. 3%, respectively,

The type area of the Uvas is located in the main
part of the Sierra de las Uvas, about 10 miles to the
west, where basaltic-andasite flows capping Magdalena
Park attain an elevation of 6623 feet. Near this stop
(elevation about 4050 feet), remnants of the Uvas cap
rounded hills flanked (and partly buried) by sediments
of the "Selden Canyon Member". There is local evidence
that much of the erosional topography on the basaltic
andesite developed prior to, and during, lower Santa Fe
Group deposition and that much of the bedrock topography
of Selden Canyon is exhumed. There is also evidence of
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70.25

70.9

71.9

72.9

significant faulting and tilting of the Uvas and older

units before, during, and after deposition of the "Rincon

Valley Formation." The Uvas. rests on Bell Top rhyolitic -

units, just west of the dam. ‘
-~ 0.25

Broad Canyon Bridge. Cliffs of andesitic-latitic vol-
canic clastics from 1:00 to 3:00, form east wall of
Selden Canyon. These rocks resemble volcanic sandstone
and conglomerate beds of the Palm Park Formation in the
Rincon Hills, thus Palm Park terminology has been tenta-
tively extended into this area. "Selden Canyon" sand-
stone down-faulted against Palm Park volcaniclastics
at 12:30 on east side of river.

0.65

Culvert. "Ash Mine Mesa" at 11:00. This remnant of

the Jornada geomorphic surface (360 feet above the flood
plain) is underlain by 70 feet of cobbly to bouldery

fan deposits that disconformably rest on a lenticular
body of river channel and flood-plain deposits, Tocally
capped with as much as 10 feet of white volcanic ash.
The entire sequence (about 100 feet thick) is considered
to be Upper Santa Fe Group (Camp Rice Formation), and
rests with slight angular unconformity on the "Rincon
Valley Formation, Selden Canyon Member." :
(Refer to measured section 2a, Appendix; Hawley, et. al.,
1969). The ash (silt-size glass shards, refractive
index 1.50-1.51) has been tentatively correlated with
ash lenses in sections of the Camp Rice Formation in its
type area (Strain, 1966), and with ash deposits at
Anthony Gap, E1 Paso and north of Rincon. The closest
likely source is the Jemez Mountains, where two major
ash producing eruptions occurred about 1 and 1.4 million

¥Sg;§ ago (Banda]ier eruptive events, Doell, et. al.,

1.0

Sharp curve to left. Road cut on left in “Selden Canyon"
conglomeratic sandstone to mudstone. Flat-topped San
Diego Mountain at 1:00. Reddish basal conglomerate of
the "Hayner Ranch Formation" forms the upper cliffs above
slope-forming Palm Park volcaniclastic beds and flows on

the east side of the river from 1:00 to 3:00. Entering
Rincon Valley.
1.0

Dip. San Diego Mountain and Tonuco Uplift at 12:00 to

1:00. “Hayner Ranch" conglomerate cliffs along river
from 1:00 to 3:00.

0.7
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Windmill on left, prepare to park on right in 0.2 mile
for Stop 5.
0.2

STOP 5. On Fillmore alluvial-fan surface. View point
for southern slope of Tonuco Uplift and northern Selden
Hills. Refer to Figures 5 and 6A (from Hawley et.al.,
1969, Fig. 4) for a general portrayal of the stratigraphy
and structure of this area. Units A-E in Figure 6 desig-
nate the "Hayner Ranch Formation, unit F - the "Rincon
Valley Formation", and units G and H - the Camp Rice
Formation. 4

In a clockwise direction, from west to east, the
following landmarks can be seen from this point (Figure
7): Sierra de la Uvas foothills at 9:00 are andesitic
to latitic volcanics capped with Bell Top weldeéd tuffs.
Caballo Mountains at 11:30. Rincon Hills at 12:00.
Jornada del Muerto Rim from 12:00 to 2:00 is marked by
a white soil-carbonate (caliche caprock) zone at the
top of Camp Rice sand and gravel.

San Diego Mountain (2:00) is capped by Hayner
Ranch sandstones and conglomerates, and forms the west
end of the Tonuco Uplift, a spindle-shaped horst about
3 miles long and up to 1 mile wide. The core of the
Uplift consists of Precambrian rocks (mainly granite),
which are progressively overlapped to the east and
southeast by Bliss Sandstone, E1 Paso Limestone, Love
Ranch Conglomerate, and the andesitic-latitic volcanic
sequence.

Workings of the Beal Mine can be seen at the south-
east base of San Diego Mountain. Barite-fluorite-quartz
veins emplaced in the granites in mid- to late-Tertiary
(post Uvas - pre-Selden-Basalt) time were mined in this
area in 1919-21. About 4000 tons of ore have been ship-
ped from the Beal and Tonuco (N.E. slope of San Diego
Mountain) Mines.

The most complete surface section of the Santa Fe
Group in southern New Mexico is exposed in the broad
basin between the Tonuco Uplift (2:00) and Cedar-Hill
(5:00), at the north end of the Selden Hills (Figure 6A).
The sequence of Post-Thurman-Bell Top-Uvas basin fill
units (outlined in Table 2) was first described (and
is generally best-expressed) here. The tilted (avg.
40-45°) red, gray and light brown rocks at the foot of
San Diego Mountain comprise 5 members of the Hayner
Ranch Formation, which can be locally distinguished on
the basis of color and texture. Gently dipping, pale
red to light brown, gypsiferous clay to sandstones of
the "Rincon Valley Formation" form badlands in the cent-
ral part of the basin. At the southeast edge of the
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76.6

78.6

80.4

80.8

basin, gray to brown sands to sandstones of the Camp
Rice Formation crop out in the steep slopes ascending
to Cedar Hill and the Jornada del Muerto rim.

Members of the Pre-Santa Fe Group volcanic and

~associated sedimentary rock sequence, outlined in

Table 3, comprise the main units on the west and south-
east flanks of the Tonuco Uplift (Fig. 5). Units in

the southeast part of the area appear to be the northern
extension of andesitic-latitic tuff-breccias in the
eastern Selden Hills.

Units flanking San Diego Mountain seem to have close
affinities with the Palm Park-Thurman-"Transitional Unit"
sequence of the Southern Caballo Mountain and Rincon
Hills (Table 3 and Stop 6). Rhyolite pebble breccias
and basaltic andesite dikes on the north slope of San
Diego Mountain are also closely related to the Bell Top-
Uvas volcanics west of the Rio Grande.

2.8

Hayner Ranch junction. Road to San Diego Mountain to
right. Road cut ahead on left in Picacho Alluvium.
2.0

Dip. Northern Sierra de las Uvas at 10:00 to 11:00.
Reddish brown "Rincon Valley" sandstones to mudstones
crop out at 11:30 in bluffs that are capped with a
veneer of Tortugas (?) gravel. The highest piedmont
slopes flanking the northern Sierra de las Uvas are
pediment and fan surfaces (Palomas-Jornada) that were
graded to the ancient Jornada del Muerto-La Mesa base
level prior to valley entrenchment. Associated depo-
sits overlap and interfinger with the river facies of
the Camp Rice Formation.

1.8

Curve. Prepare to turn right.
0.4

Junction; Highway 140 (Rincon Road). Turn right; start
crossing Rincon Valley. Southern Caballo Range at
11:00; Rincon Hills from 11:30 to 1:00 on north side of
valley. Pale red to light brown, Qgypsiferous clay to
sandstone of the "Rincon Valley Formation (basin-floor
facies)", locally capped with 1ight gray Camp Rice
sandstone, forms badlands at the base of the "Hills".
The "Rincon Valley" beds are gently folded, while the
Camp Rice is generally undeformed, except in the im-
media8e4;icinity of local high-angle normal faults.
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Rio Grande Bridge (last one).
0.85

Rincon junction and power substation. Turn left toward
Hatch; still on Hwy. 140. Do not cross railroad. Bad-
lands cut on "Rincon Valley" basin-floor facies at 2:00
to 3:00i

1.

Low bluffs north of railroad at 3:00 are Picacho Alluvium
inset against “Rincon Valley" beds. Prepare for right
turn in 1.2 miles.

1.25

Johnson Springs Road (just east of Rio Grande pridges).
Turn right and cross A.T.S.F. railroad tracks.
0.15

Wire gate; please close.
0.5

Underpass - Interstate 25.
0.05

Gate; please close. Entering valley of Johnson Springs
Arroyo. Low bluffs forming the valley walls are "Rincon
Valley Formation"” with a veneer of Picacho and/or Tortugas
Alluviums. Note the up-valley facies change in the "Rincon
Valley" beds from dominantly fine-grained to conglomeratic
("Selden Canyon Member"). The Lower Santa Fe strata are
here gently tilted to the north,

1.45

Entering Johnson Springs Basin, southeastern part of
Thurman Formation type area. Red House Mountain (Paleo-
zoics) at the south end of the Caballo Mountains at
11:30. Rincon Surface caprock (carbonate-cemented Upper
Santa Fe beds) resting on the Palm Park Formation from
11:30 to 1:30. Northern Rincon Hills at 1:00 are capped
with basal Thurman welded tuff.

The valley wall to the right is formed by upwarped
"Selden Canyon" conglomerate, which is in fault contact
with the "Transitional Unit" between the Thurman and
Santa Fe (see Table 3). The "Transitional Unit" is
about 500 feet thick in the immediate area and consists
of tuffaceous clastics with three thin-beds of fresh-
water limestone. Its contact with the Thurman is here

also 8 Zgult, but to the east these units are gradational.
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86.85

87.3

 89.45

90.0

90.15

92.5

92.6

South-tilted water-laid tuffaceous sandstones of the
Thurman Formation crop out on both sides of the road
ahead.

0.45

STOP.§% Johnson Springs Homestead - Noel Castle Ranch.
Park cars along lane. Start on 2 mile walking tour of
Thurman and Palm Park sections (1 to 1.5 hours) along
the north fork of Johnson Springs Arroyo. This area is
currently being mapped by Seager and Hawley in coopera-
tion with the State Bureau of Mines. Main items of
interest on this short hike will include views of the
interbedded basaltic andesite in the Thurman Formation,
a major boundary fault of the Southern Caballo-Rincon
Hills uplift, the basal Thurman welded tuff, and fresh-
water limestone bodies in the Palm Park Formation.

The Rincon surface (Hawley, 1965), which forms the
summit of the mesa that bounds the Johnson Springs.
Basin on the northeast, is a large remnant of what may
be the oldest stable landscape in southwestern New
Mexico. It is possibly as old as the oldest parts of
the Llano Estacado, and is underlain by a caliche cap-
rock unit that is as much as 50 feet thick. The cap-
rock consists of well-cemented Upper Santa Fe Group
mudstones to sandstones and is currently being studied
by the Soil Survey Investigations (SCS) field staff at
University Park, New Mexico.

Turn cars around. Retrace route to Rincon Junction.
2.15

Gate at Interstate Underpass. Please close gate.
0.55 :

Gate; please close. Sierra de las Uvas from 12:00 to
2:00 on skyline; the Palomas-Jornada surface from
11:00 to 1:00, at the foot of the Sierra.

0.15

Cross railroad tracks, turn left on Hwy. 140.
2.35

Stop sign; Rincon Junction. Turn left toward Rincon.
Cross A.T.S.F. Railroad.
0.1 '

Curve to right. Road cuts ahead in reddish basin-floor
facies of the "Rincon Valley Formation" capped with
Picacho river-terrace deposits.

0.3
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92.9 | Enter (E1) Rincon (the corner), and important junction
point on the Santa Fe Railroad since 1881 (Pearce, 1965).
0.75 -
' {
93.65 Cattlequard, leave Rincon. Caution - sharp left turn
ahead.
0.05
93.7 Junction. Access road to Interstate 25 south. Turn
left; join Interstate 25.
0.25
93.95 - PRailroad overpass ahead. At this point the route crosses

the east boundary fault of the Rincon Hills. Silica-

and iron-cemented Camp Rice and "Rincon Valley" beds are
exposed in upthrown block forming the southernmost "Hills"; -
only Camp Rice is exposed in downthrown block to east.

0.3
94.25 , Bridge over Rincon Arroyo. Lower part of Camp Rice
‘Formation exposed in east bank of arroyo below bridge.
0.2
94.45 : Road cuts in Camp Rice Formation for the next 1.8 miles.

The Camp Rice in this area is at least 300 feet thick,
and consists primarily of gray to 1ight brown pebbly
sand to sandstone deposited by the ancestral Rio Grande
in an]aggrading basin environment.

.8

96.25 The route ascends to the Jornada del Muerto Basin floor
and La Mesa geomorphic surface, here a constructional
plain marking the upper limit of Camp Rice Formation
(river-facies) deposition. Note the strong horizon of
soil-carbonate accumulation just below the surface.
Prepare to leave Interstate at Upham Exit.

0.25
96.5 Upham Exit; angle to the right.
0.25
96.75 Stop sign. Turn left under Interstate 25, and continue
north on Upham Road.
1.3
98.05 STOP 7. Rincon Arroyo overlook, Jornada del Muerto Basin.

Refer to Fig. 7 for location of major points of interest.
The valley of Rincon Arroyo, which extends up the west

side of the Jornada Basin toward Point of Rocks (low hills
of Thurman sedimentary rocks and volcanics to NNE), contains
excellent exposures of the Upper Santa Fe Group (Fig. 6B;
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see Stop 5 notes and Hawley et.al., 1969). The aggregate
thickness of the exposed section is about 300 feet.

West of the arroyo, the section appears thicker because
it is repeated along the east boundary fault zone of

the Rincon Hills. Interbedded sandstone, sand, silty-
clay, and sandy mudstone predominate, but conglomerates
are locally present. Lower Santa Fe Group conglomerate
is present only in a narrow belt along the we§t basin
margin. Another extensive deposit of mid-Pleistocene
volcanic ash occurs in the Upper Santa Fe sectioq at
Grama Siding, 4 miles N. of this stop. Two opa11zgd
beds, with well-preserved plant fossils, crop out in

the lower part of the section (about 130 feet below

the basin floor), below river sand and gravel with frag-
ments of mid-Pleistocene horse teeth. LeMone and
Johnson (1969) consider that the fossil flora grew in

a marshy, cienega-type environment. The opal beds appear
to pass under the Rincon Surface north of the-Rincon
Hi1ls, and to have been displaced as much as 175 feet

by the "east boundary fault". The lowermost units of
the Camp Rice river facies underlie the opalized material
in the central part of Rincon Arroyo Valley.

"Caliche caprock” which is typical of the La Mesa
geomorphic surface (and its age equivalent) in this
region, cements the upper Camp Rice beds and forms the
resistant unit of the outer valley-rim scarp. Pedologic
nomenclature used to describe this type of caliche
includes the terms: petrocalcic, Ccam, and Km horizons.
The "K" terminology has recently been proposed by Gile
and others (1965) for master horizons of carbonate
accumulation in soils of arid and semiarid regions.

Such horizons are almost completely impregnated with
secondary carbonate but are not necessarily indurated.
The subscript "m" is used to indicate induration.

The dominant processes of caliche genesis in this
region appear to be pedologic (Hawley, et. al., 1968).
Most caliche, as well as weaker zones of lime accumula-
tion occur just below and parallel to older geomorphic
surfaces, and they are primarily illuvial accumulations
resulting from downward movement of carbonate from
surface soil horizons. There is a direct correlation
between geomorphic surface age, and thickness and mor-
phological complexity of associated caliche horizons if
texture, mineralogic, topographic, and climatic factors
qf soil formulation are kept relatively constant. There
1s strong evidence for an eolian origin for much of the
carbonate (Gile, et. al., 1966). Based on studies of
hydraulic properties of basin fills and models of the
geomorphic evolution of the Rio Grande valley and adja-
cent basins, present water-table configuration and
hypothetical past configurations indicate that ground-



99.25

99.35

100.15

103.15

103.95
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water and capillary-fringe processes have not played
an important role in caliche genesis in this area
(Hawley, et. al., 1968; King, et. al., 1969). .
Carbon 14 analyses of caliches in the Las Cruces
(New Mexico) and Fort Hancock (Texas) areas indicate
that the age of the horizons of carbonate accumulation
generally increases with depth (Gile, et. al., 1966;
Rightmire, 1967). _ |
Return to Upham Interchange, and continue south on
Interstate 25. :
1.2

Underpass.
0.1

Turn left on Interstate access road. Rejoin Interstate
25, and continue south on Jornada del Muerto Basin floor.
For the next 13 miles the highway closely follows El
Camino Real, the Chihuahua-Santa Fe Trail established in
1598 by Onate. Zebulon Pike passed this way in 1807 as
an involuntary guest of the Spanish government. He may
have been the first "Gringo" to utilize the facilities
of the "royal highway”. '
0.8

"Chihuahua - 308 miles" sign on right. San Andres Range

on eastern skyline from 8:00 to 10:30. Dofa Ana Mountains

at 12:00. San Diego Mountain and Tonuco Uplift at 1:00.
3.0

Low flat-topped mound at 3:00 at the west edge of the
Jornada Basin is Detroit Tank. In 1888 the Detroit and
Rio Grande Livestock Company built this "tank on the
west edge of the Jornada plain and pumped water from
the river to the tank. The water then flowed by gravity
to Detroit Troughs, six miles to the east...(Buffington
and Herbel, 1964)." This syndicate - the Bar Cross
Qutfit of Eugene Manlove Rhodes - was formed by officers
from Fort Selden, and at one time ran a herd of 20,000
head of cattle under 20 brands in the southern Jornada
region. The rangeland to the south is now part of the
N.M.S.U. College Ranch. The first stock wells in the
immediate area were not drilled until 1903-1904. Water
supplies are developed from the lowermost part of the
Camp Rice and the upper part of the "Rincon Valley"
Formation. The water table here is about 325 feet
below the surface.

0.8

Overpass, San Diego Mountain at 3:00. The Précambrian
granitic core of the Tonuco Uplift forms the hills just
to the east of the mountain. Outcrops of Bliss Sandstone
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overlain by several hundred feet of E1 Paso Group
Limestone, form the dark band on the east side of the _
Uplift. Unconformable on the E1 Paso is the Love Ranch
conglomerate--andesite-latite volcanic sequence discussed
at Stop 5. Patches of silicified Camp Rice conglomerate
and sandstone (described as Thurman in Hawley and Kottlow-
ski, 1965 - Stop 1) locally overlie the Precambrian rocks
of the central Tonuco Uplift. The silicified Camp Rice
also caps the prominent bench on the northeast flank of
the uplift, where it has been downfaulted at least 100
feet along the East Tonuco boundary fault.

0.5

104.45 Rest area on opposite side of highway. Stop 1 of the
New Mexico Geological Society 1965 Field Conference was
at this point.

3.2

107.65 Relay tower at 9:00. Robeldo Mountains at 1:00. Dona
Ana Mountains at 3:00. High ridge at the north end of
the Dona Anas is a thick monzonite (syenite) intrusive
body (late Oligocene-early Miocene?); the foothills to
the w$st are composed of Abo-Hueco strata.

.4

109.05 Exit to Fort Selden Rest Area; OPTIONAL REST STOP. The
water supply here is probably developed from tonques of
fan gravel and sand in the upper part of the "Rincon
Valley Formation". The static water level here is 295
feet below the surface. The Camp Rice Formation com-
prises at least the upper 60 feet of basin fill, and
may b? gs much as 250 feet thick (King, et.al., 1969).

111.65 Jornada rim; drainage divide between Rio Grande and
Jornada del Muerto watersheds. Enter Mesilla Valley.
A buried Tertiary bedrock high connecting the Selden
Hi11s and Doha Ana Mountains probably passes benearh
this point. Camp Rice (river facies) beds, cropping
out in road cuts to right and left, appear to be up-
warpe? ;n this immediate area.

112.75 Road cuts in Camp Rice sand and gravelly sand (river
facies). Descending broad valley slope with a nearby
continuous veneer of Ft. Selden alluvium-colluvium

gpl?rosion surfaces cut across Santa Fe Group basin
ill.

1.65

114.4 Underpass; Fort Selden Interchange.
0.2



114.6

115.35

1n7.2

119.2

119.95

121.1

122.45

4]

Fort Selden Arroyo. Northern monzonite (syenite) ridges
of the Dofla Ana Mountains at 9:00. Low ridges at the

- foot of the peak are dissected remnants of the Dofia Ana

rock pediment surface (Ruhe, 1967) cut across an Abo red-
bed tongue and Hueco Limestone.
0.75

Cross arroyo, Soil Conservation Service Dam at 9:00.

Lower (?) Santa Fe sandstones and conglomerates, andesitic-

latitic breccia-tuffs and intrusive rhyolite are exposed

near the arroyo floor, beneath Picacho Aliuvium. A small

Hueco, fault-block, outlier is located just east of the

dam. Road cuts ahead and show overlap of arroyo-fan on

river facies of the Picacho Alluvium. Art Metcalf, of

U.T. E1 Paso Biology Department, has studied fossil snail

faunas preserved in the Picacho sediments at this locality.
1.85

Leasburg Arroyo. Leasburg fan surface with minor insert
fills of younger alluvium ahead on right. Picacho fan
remnants with minor inset Leasburg erosion surfaces to
the left.

2.0

Road cuts in Picacho Alluvium are in a gravelly river-
channel facies interbedded with silty to gravelly fan
deposits.

0.75

Hi11 Overpass. Western foothills on the Dona Ana Moun-
tains at 9:00 are composed of intrusive rhyolite and a
thick, massive welded ash-flow tuff. A dissected rock
pediment at the foot of the mountains is cut primarily
on rhyolitic welded ash-flow tuff. Road cuts in Picacho
river]gyavels, partly cemented with manganese oxide.

Route continues south on Fort Selden (Leasburg-Fillmore)
surface complex. Picacho and Tortugas fan surfaces rise
to the east towards the Dona Anas. Road cuts are still
primarily in Picacho alluvium (intertonguing fan and
river facies).

Dofia Ana Exit - 1 mile. Crossing mainly Fillmore valley
slope surface for next 25 miles. Sandy Fillmore alluvium
forms a thin veneer over sandy Camp Rice strata and rem-
nants]of gravelly Picacho alluvium.

.3
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123.75 Dofia Ana Overpass, Organ Mountains at 10:00. The village
of Dona Ana (at 3:00) is the oldest permanent settiement
in the Mesilla Valley. It was founded in 1843, as the
administrative center of an 1839 Mexican land grant, and
was Dofia Ana County Seat in 1852 (WPA, 1940).

2.75

126.5 Begin series of cuts exposing a thin veneer of gravelly
Picacho alluvium over Upper Santa Fe Group sand, with
minor interbedded silt and clay. The sand is cross-
bedded, and has discontinuous caicite-cemented zones.

Based on study of water-well logs and excavations
along Highway 70 East (Hawley, et. al., 1969; King, et.
al., 1969) the Santa Fe section in this area comprises
in descending order: clean sand and rounded gravel of
mixed composition, as much as 60 feet thick; sand with
discontinuous zones of calcite cementation and silt and
clay beds, as much as 200 feet thick; and clays, silts,
sands, and loams, in part gravelly, as much as 400 feet
thick, over volcanic rocks. A mid-Pleistocene verte-
brate fauna {C. Hubbard, in Ruhe, 1962) has been re-
covered from the upper rounded-gravel and sand unit in
gravel pits one mile to the east. This unit, the upper
part of the Camp Rice river facies, contains well-rounded
pebbles of siliceous rocks derived from up-va-ley sources
in addition to the local suite of gravels from the sur-
rounding uplands (Fig. 3).

0.7
127.2 Highway 70 (Las Cruces-White Sands) Exit. Continue
south on Interstate 25.
0.25
127.45 Underpass; Highway 70 Interchange.
: 0.3
127.75 Alameda Arroyo. Road cuts ahead in Camp Rice sand

{discontinuousiy cemented with calcite), which is
focally veneered with Picacho and Fillmore alluviums,
and eolian sand.

2.1
129.85 Water T?nk to right is on Picacho alluvial-fan remnant.
0.
129.95 Las Cruces Arroyo Bridge; Lohman Avenue (Las Cruces)
exit.

1.9
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134.15
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43

New Mexico State University exit. Interchange is
located on a large Picacho alluvial-fan remnant. Soil-
geomorphic relationships in this immediate area have
been recently described by Gile and others (1969). a
0.3 !

Underpass.
0.1

Pan American Center at 3:00; home of the N. M. State
University Aggies. Tortugas (A) Mountain, Hueco dolo-
mitic Timestone, at 9:00.

0.3

Bridge across Tortugas Arroyo. Slopes between highway
and Tortugas Mountain are mainly formed on sand to gravel
of the Camp Rice river facies, with a thin veneer of
Fillmore alluvium-colluvium. “Snowden and Clary, No. 1
State" oil test, drilled about a mile south of Tortugas
Mountain (total depth 2585 feet), encountered Santa Fe
Group basin fill to at least 526 feet, and Hueco (and
possibly upper Pennsylvanian) strata below 1420 feet.
Abo sandstones and siltstones may have been penetrated
above 1400 feet (Kottlowski, et. al., 1956).

0.7

Overhead sign: Interstate 10 East (E1 Paso) junction
ahead. Keep in left land. Los Alturas Estates at 10:00.
Some water wells in this area have produced thermal water
from Santa Fe Group aquifers (King, et. al., 1969).

0.5

Interstate 10 East - E1 Paso Exit. Take left fork. End
of Interstate 25.
0.4

Underpass.
1.0

Join Interstate 10. Cross Fillmore arroyo. Low bluffs
to left are composed of Picacho fan alluvium that buries

. Upper Santa Fe basin fill.

1.45

Cross South Fillmore Arroyo. Fort Fillmore (1851-1862)
site at 3:30, near edge of Rio Grande flood plain
{Museum of New Mex. staff, 1967).

3.0
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138.6

140.15

140.75

141.55
142.65
142.85
143.15

143.65

Crossing Pefia Blanca Arroyo and the apex of the large
Fillmore fan. Pefia Blanca, a tilted mass of light-
colored Cueva rhyolite tuff at 9:00, forms the south-
west corner of the Organ Mountain block (Dunham, 1935).
Low bluffs to the left are composed of Picacho fan
alluvium, locally 55 to 70 feet thick, that partly fills
a broad valley cut into sand, sandstone and silt-clay
of the Camp Rice Formation (Hawley and Kottlowski,
1969, Appendix, reference Section 4).

1.55

Underpass. Mesquite Interchange.
0.6

Sign: Anthony - 13 miles; E1 Paso - 32 miles. Bishop's
Cap at 9:00.
0.8

Crossing Bishop's Cap Arroyo. Vado Hill at 11:30.
1.1

Sign: Vado Exit - 1 Mile.
0.2 '

Small hill of Vado Andesite at 3:00.
0.3

Quarry on left in Vado Andesite.
0.5 '

Vado Exit. End of Field Trip. Adios Amigos!
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