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The University of Texas at El Paso

Department of Geological Sciences

February 27, 1989

Dear Conference Participants:

On behalf of the officers and members of the El Paso Geological Society and
the Department of Geological Sciences of the Universty of Texas at El Paso, it is

my pleasure to welcome you to the 1989 field conference which will be held in the
Franklin Mountains.

We hope that the field trip will not only be professionally beneficial but
also personally enjoyable. We have the great, good fortune here in El Paso region
to be surrounded by some of the most interesting geology to be found on the Worth
american continent. The Rosetta stone for the translation of the geology of the
region is where your field conference takes you, the Franklin Mountains.

Yours truly,

_g. Romdyy keldr

G. Randy Keller, Professor
Chairman

JUpie

$4:1989

El Paso, Texas 79968-0855 e (915) 747-5501



The El Paso Geological Society

February 27, 1989

El Paso Geological Society
Department of Geological Sciences
University of Texas at El Paso
El Paso, TX 79968

Dear Conference participants:

It is a pleasure to invite you to participate in our 1989 field conference.
Professors David V. LeMone and William C. Cornell will be leading this trip into
the range. The field guide follows through the classic localities in the Franklin
Mountains. LeMone's Geological Society of America Centennial guide article and a
new structural interpretation of the southern Franklins by Corbitt and Hoffer are
included. The 1988 Tobosa Basin-Related Sediments of the Franklin Mountains
contains the pertinent detailed articles on the stratigraphy and karsting of the
Lower Paleozoic of the Range. )

In i

Professor Jerry M. Hoffer
President
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STRATIGRAPHY OF THE FRANKLIN

MOUNTAINS, TEXAS

Geochronologic Chronostratigraphic Lithostratigrophic
Units Units Units
BOLSON DEPOSITS
PLEISTOCENE CAMP RICE FM.
NEOGENE
PLIO-PLEISTOCENE FORT HANCOCK FM.
z 8,9.-35 CENTRAL TEXAS
g UNITY EQUIVALENTS
b
CRETACEQUS z GULFIAN BOQUILLAS FM. 10 | EAGLE FORD
& BUDA LS. s | euna
DEL RIO PR . 8 § DEL RIO
— ANAPRA SS. £ T § MAIN STREET
COMANCHEAN | WESILLA VALLEY SH. },g 6 | WENO-PAW-PAW
MULEROS FM. < 8 | FORT-WORTH-DENTON
SHELTEATOWN FM. Ed 4 { DUCK CREEK
&
(9]
z "é
F DEL. NORTE FM. 08
@ FINLAY LS. § o i-3 | EDWARDS
<
£3
LAGRIMA FM. TRINITY TRINITY
Q% ALACRAN MT. FM.
PERMIAN WOLFCAMPIAN go CERRQ ALTO 15.
z HUECO CANYON FM.
VIRGILIAN PANTHER SEEP FM,
MISSOURIAN
PENNSY| A 2
LYANIAN DES MOINESIAN e BISHOP CAP FM.
ATOKAN g% BERIND FRE.
MORROWAH § LA TUMA F.
CHESTERIAM HELMS F#.
MISSISSIPPIAN MERAMECIAN RARCHERIA FHM.
OSAGE - MERAMEC LAS CRUCES FM.
UFPER PERCHA SHALE
DEVONIAN
MIDOLE CANUTHLLO FM.
NIAGARAR (RIDDLE) FUSSELWMAM DOL.
SILURIAN ALEXANDRIAN {LOWER)
Ta
£3 CUTTER FRt
ORDOVICIAN CIKCINNATIAN [UPPER) Z & ALEMAN FM.
g¢ UPHAM DOL.
FLORIDA MTS. FM.
o SCERIC DRIVE FM.
1 MCKELLIGON FM.
CARADIAR (LOWER £5 JOSE FM.
g VICTORID HILLS FM.
o COOKS FM.
SIERRITE Fi.
CAMBRO - ORDOVICIAN CRONIAN ARD/OR CANADIAR BLISS SANDSTONE
INTRUSIVES TOM MAYS PARK FM.
MERECKITE GRARITE ! THUNDERBIRD GROUS -] SMUGGLERS PASS FAL.
YOUNGER RED BLUFF GRAMITE CORCMADD HILLS FM.
RIPREAN COMPLEX LANORIA QUARTZITE
PRECAMBRIAN MICROGRANITE SILLS | MUNDY BRECCIA
CASTKER MARBLE
{Lettane 1582)
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Texas and New Mexico

David V. LeMone
William C. Cornell

Department of Geological Sciences
The University of Texas at E1 Paso

E1 Paso, Texas 79968

Assemble on the north side of the Westin Paso
del Norte Hotel (San Francisco Street) heading
east onto Milis Street.

Intersection of Mills and Oregon; continue
ahead on Miltls.

Intersection of Mills and Mesa. Turn left
onto Mesa, heading north.

Intersection of Montana and Mesa. Continue on
Mesa.

Turn right onto Rim Road, continue east across
Stanton.

Bear right into Tom Lea Park. Stop.
Discussion of the general setting of the
Franktin Mountains and the stratigraphic
sequence of the Juarez Mountains which also
includes the Trinity Group, Benigno and
Cuchillo formations and a possible Las Vegas
equivalent. The Aptian-Albian boundary has
been considered to be within the Cuchillio
Formation.

Return to north on Rim Road (towards the
Franklin Mountains) to stop sign at Rim Road
and Brown,

On the Jeft is an excellent view of the Kern
Place Terrace which is dissected by arroyo
erosion. Rim Road is the southeasternmost
extension of this terrace. This isolated
remnant (Rim Road) is essentially only one
dwelling deep; when this is combined with the
excellent view of the Lower Rio Grande Valley
of Texas and Mexico, it makes this area one of
the most desirable home sites in E1 Paso.

Rim Road and Robinson. Turn left.



E. FRANKLIN MOUNTAIN.

CRAZY CAT LANDSLID



0.15

2.65

Turn right onto dirt road and stop at chain
fence. Turn vehicle around to face

Robinson. Stop. Examine Aleman and Cutter
Formation to east of parking area. Return to
Robinson intersection and turn left onto
Robinson toward Scenic Point.

Rim Road and Scenic Drive. Park at the Scenic
Drive Entrance Monument. (Caution.) Align
yourself to be parallel to the entrance
monument and face middle television tower on
mountain crest (12:00). Cl1iff below
southernmost tower (1:30) is the Upham
Formation of the Montoya Group. The mottled
medium and dark gray carbonates that form the
southern crest and extensive dip slope are the
Upham Formation and the Montoya Group. Below
the crest at 1:30 the orange weathering beds
are the uppermost Scenic Drive Formation and
the overlying Florida Formation of the El Paso

_Group. Road cut on crest of ridge (2:30) at

contact between E1 Paso and Montoya groups.
Juarez Mountains largely composed of sediments
of Cretaceous age are between 4:00 and 7:30.
Complex structural features (thrusting,
recumbent folds, etc.) of the range can be
best observed from the American side in the
early morning hours. The low range of hills
(7:00 to 8:00 smelter stack) are composed of
the Campus "Andesite" equivalents and
Cretaceous sediments. Crazy Cat Mountain 1is a
complex, tectonically glided structure
involving rocks ranging from Ordovician to
Cretaceous in age (8:00 to 10:00). It has
been mapped and interpreted in detail by
£.M.P. Lovejoy (1976). White outcrops of
Cretaceous (Comanchean) Buda Formation in West
Crazy Cat Canyon (just north of the water
reservoir) are observed to be topographically
beneath the Lower Paleozoics (Montoya and
Fusselman Formation blocks observed on the
south ridge). ¥. S. Strain has noted the
presence of the Anapra and Del Rio formations
in canyon. The white outcrops on nearby hill
(11:30) is Aleman Formation of the Montoya
Group.

Scenic Drive entrance.

Black Band Chert Member of Aleman Formation of
Montoya Group on the left. Continue on Scenic
Drive.
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Ftorida Mountains Formation on left.
Upham Formation of Montoya Group on left.
T.V. tower road.

Stop. Murchison Park {Scenic Point). Note
contact of Montoya (Upper Ordovician) and E]
Paso (Lower Ordovician) Groups on left.
Hypostratotype of Florida Mountains Formation
on left (LeMone, 1976b).

Scenic Drive Formation Stratotype on left.

McKelligon Canyon Formation Stratotype on
left.

Jose Formation on left (LeMone, 1976a).
Victorio Hills Formation on left.
Police Academy and Pistol Range.

Reddish-brown Bliss Sandstone on left with
view of Sierrite and Cooks Formation of the EI1
Paso Group above.

Scenic Drive and Wheeling Avenue. Note
Pleistocene lacustrine beds on left. Continue
ahead on Scenic Drive.

Stoplight at Richmond Avenue (Scenic Drive)
and ATabama Street. Turn left onto Alabama
Street.

"A" on foothill to left at the Precambrian Red
Bluff Granite Cambro-Ordovician Bliss
Sandstone unconformity.

Nashville and Alabama streets (light).
Guadalupe Church on northwest corner.

Fort Boulevard and Alabama Street (1ight).

Stop {alternate). McKinley Avenue and Alabama
Street. Entrance to Aerial Tramway.
Approximately 1.3 miles. This stop affords an
excellent view of the Red Bluff Granite and
the overlying Bliss Sandstone as well as an
excellent view of the Hueco bolson and the
Hueco Mountains to the east.
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0.3 6.0 Intersection of Alabama and Van Buren
streets. Continue straight ahead. 12:00
Sugartoaf Mountain Fusselman to Precambrian
rocks. This mass in the “"McKiTligan" block of
Richardson (1909); 3:00 Hueco Bolson and Hueco
Mountains in the distance; 9:00 good view of
Precambrian through Montoya Group at crest.
White felsite sill of probable Tertiary age
visible in area of contact between Bliss
Sandstone and the Victorio Hills Formation.
11:00 quarry where essentially the McKelligon
Canyon Formation of the E1 Paso Group is being
mined.

0.8 6.8 McKelligon (old spelling "McKilligan") Canyon
Road and Alabama Street. Turn left.

0.15 6.95 Four-way stop; continue straight ahead.

0.15 7.1 David Seamon V.F.W. Post 812 at 1:30 at base
of flood control dam.

0.6 7.7 McKelligon Canyon Park gates.
0.8 8.5 Amphitheater on left.

0.1 8.6 Scenic Drive Formation to right.
0.2 8.8 Road forks; take left fork.

0.2 9.0 Road forks; turn right on loop.

0.2 9.2 Stop. Biiss Stratotype. Examine Precambrian-
Ordovician nonconformity.

Return to Alabama Street.
0.3 9.5 Dance pavillion on right,

1.9 11.4 Stoplight. Turn left on Alabama.

—d
el

bama Street and Fred Wilson Road. Road
ks. Stay left on Alabama Street.

—h I
- W

0
0.35 12.45 Park Hills Christian Church on left.
0.35 12.8 E1 Maida Shrine Temple on left.

0.35 13.15 Ptaya lacustrine and fluvial fanglomerate
deposits in road cuts.
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Zion and Magnetic (light). Note fault scarp
on left which parallels Magnetic.

Hercules Avenue and Magnetic (1ight).

Magnetic turns sharp right onto Hondo Pass.
Continue east on Hondo Pass.

Traffic signal at Gateway South. Proceed
under North/South Freeway, preparing to turn
left.

Turn left at signal onto Gateway North; remain
in righthand lane until past Diana Drive.

Intersection Diana and Gateway North.

Trans-Mountain Campus, E1 Paso Community
College, at 3:00.

Transmountain Road at Gateway North. Turn
left onto Trans-Mountain Road (Loop 375).

Wilderness Park Museum on right.

Stop (optional). Start of Tong (.2 mile)
Precambrian outcrop.

This outcrop contains primarily granite and
metasediments (Castner Limestone) cut by
numerous dikes of aplite and diabase as well
as one pegmatite dike on the eastern side of
the outcrop. W. N. McAnulty (1968) notes some
mineralization in this sequence. Please
exercise extreme care at this outcrop as the
back is very poor and not infrequently
avalanches large blocks down on the roadway
edge. Please note on leaving this roadcut the
problems that were encountered by Noel
McAnulty (1967) in mapping this area;

weathered exposures can in no way reveal the
complexity so well illustrated by the roadcut,

Precambrian porphyritic microgranite.
Stop. Precambrian Castner Limestone {(Marble).

Harbour (1960) first designated the Castner
Limestone in 1960. N. McAnulty mapped and
described the Precambrian rocks in Fusselman
Canyon in 1968. R. Hoffer (1976) has mapped,
made microfacies studies, and established a

stratotype for this Castner Limestone (Marble)
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block which represents the best exposure of
this unit in the Franklin Mountains. The
stratotype is not fully exposed here but is at
least 426 m (1,400 ft) thick and consists
primarily of thin to massive beds of medium-
to coarse-grained marble and layers of
hornfels (Hoffer, 1976). Stromatolitic
sequences, classically assigned to Collenia
frequens by Rezak, are noted in the Tower part
of the sequence (Harbour, 1960). Despite
thermal metamorphism, soft sediment
deformation is particularly well developed in
the upper part of this unit. The cumulative
impression of the cyclic nature of the Castner
Marble, the presence of edgewise
conglomerates, and the presence of
stromatolitic algae would seem to indicate an
intertidal to shallow subtidal marine
environment (Hoffer, 1976). The age of the
Castner Marble is at least 1,000 m.y. based on
the radiometric dates obtained (see
stratigraphic section).

Mundy Breccia. This unit is a flow breccia of
variable thickness extruded out on the Castner
Marble,

Microgranite. Gabbroic Tooking. Probably
source of melanocratic porphyritic trachyte of
middle member Thunderbird Formation.

Lanoria Quartzite outcrop. Thickness is
approximately 609.8 m (2,000 ft).

Colluvial conglomerates of Pleistocene age,

Stop. Stratotype of the Thunderbird Formation
(953 m.y.) described by Thomann (1980)
consisting of three members. The basal member
is conglomeratic and 1ies on a relatively low
surface of refief. It is overlain by a
trachyte flow sequence with minor tuffaceous
sands and conglomerates. The upper unit is an
eroded, thick silicic ignimbrite sequence.

Smuggler's Gap.

Stop. Overlook, cross the Trans-Mountain Road
at the crest. Road cut in Smuggler's Gap 1is
Precambrian Thunderbird Formation {1,550 ft
thick) which unconformably overlies the
Lanoria Quartzite. It has been dated in
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excess of 953 m.y. Exceptional view to west
of the Rio Grande Valley. Small hills of
limestone in foreground are Alacran Mountain
Formation (Wolfcamp) of the Hueco Group. The
three hills northeast by the junction of I-10
and Mesa (the Three Sisters) are andesite
intrusives with metamorphosed contacts of
Cretaceous sediments.

Ordovician.

Odrovician (vertical beds); note contact with
the Precambrian Thunderbird Formation (Upper
Member}.

Runaway truck ramp. Prepare for 180° turn
into Tom Mays Park.

Tom Mays Park; turn right. Divided highway
ends.

Tom Mays Memorial.

Arroyo; Lower Permian Wolfcamp (Hueco Canyon
Formation) on left,

Precambrian of North Mount Franklin, 1-3:00.

Permian (Hueco Canyon) on left; Ordovician (E}
Paso Group) on right.

Stop. Parking area off road.

West of the parking area is an excellent
exposure of Harbour's (1972) Tower Hueco
Limestone map unit. This unit is Wolfcamp in
age and is equivalent to a portion of the
Hueco Canyon Formation of the Hueco Group. A
section of 254.5 m (834.8 ft) consisting of
some 96 units has been measured just south of
axial plane of what we have been calling
Stewart®’s Anticiine (LeMone et ai., 1976).
The exposure is exceptional here in that we
have observed 4.3 m (14.1 ft) of the silty and
sandy Panther Seep Formation underlying the
Hueco Canyon Formation. A faunal 1ist has
been compilied by R. Simpson., Detailed
microfacies studies are in progress for the
entire unit. Jordan (1971) and Al-Shamlan
(1971) have both worked on the lower map unit
in microfacies studies.
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FAUNA OF THE HUECO CANYON FORMATION, TOM MAYS PARK, FRANKLIN MOUNTAINS,
TEXAS

Foraminifera

Climacammina sp.

Tetrataxis sp.

Fusu]inida
Oketaella sp.

Ozawainella huecoensis (Dunbar and Skinner)

Monodiexodina linearis {Dunbar and Skinner)

Staffella sp.

Toriyama americana Stewart

Triticites ? eoextenta ? (Thompson)

Schubertella orbiculata Stewart

Pseudofusulina huecoensis (Dunbar and Skinner)

Pseudofusulina nelsoni (Dunbar and Skinner)

Paraschwagerina sp.

Pseudoschwagerina beedei Dumbar and Skinner

Pseudoschwagerina gerontica ? Dunbar and Skinner

Pseudoschwagerina laxissima (Dunbar and Skinner)

Pseudoschwagerina morsei Needham

Pseudoschwagerina needhami (Thompson)

Pseudoschwagerina texana Dunbar and Skinner

Pseudoschwagerina uddeni (Beede and Kniker)

Pseudoschwagerina uitima Dunbar and Skinner

Schwagerina andresensts Thompson
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Schwagerina bellula Dunbar and Skinner

Schwagerina emaciata (Beede)

Schwagerina eolata Thompson

Schwagerina grandensis Thompson

Schwagerina jewetti Thompson

Schwagerina thompsoni Needham

Schwagerina cf. S. vervillei Thompson

Schwagerina (Chalaroschwagerina) nelsoni Dunbar and Skinner

Porifera

Wewokella (Talpaspongia) clavata R. H. King

Coelenterata

Dibunophyllum sp.

Lophophy1lidium sp.

Stylastraea sp.
Lithostrotioneila sp.

Syringopora sp.

Bryozoa
Tabulipora carbonaria (Worthen}

Rhombopora sp.
Acanthocladia sp.

Fenestella sp.

Polypora sp.
Septopora sp.

Brachiopoda

Acosarina sp.
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Derbyia carteri Cooper and Grant

Kozlowskia capaci (d°'Orbigny)

Dasysaria wolfcampensis (R. E. King)

Linoproductus cora {d*Orbigny)

Hustedia huecoensis R. E. King

Rhynchopora sp.
Crurithyris sp.

Cleiothyridina rectimarginata Cooper and Grant

Composita cracens Cooper and Grant

Chondronia obesa Cooper and Grant

Dielasma sp. 1

Dielasma sp. 2 (length 44 mm, width 22 mm)

Polyplacophora
Chiton plate

Gastropoda
Bellerophon {(Bellerophon} sp.
Euphemi tes sp.

Straparollus (Euomphalus) cornudanus (Shumard)

Straparolius (Amphiscapha) sp.

Omphalotrochus obtusispira (Shumard)

Giabrocinguium {Giabrocingulum) sp.

Apachella sp.

Horthenia sp.

Shansiella sp.
Platyzona sp.



Glyptospira sp.

Anomphalus sp.
Naticopsis (Naticopsis) sp.

Steqocoelia (Taosia) sp.

Palaeostylus (Pseudozygopleura) sp.

-Orthonema sp.

Soleniscus altonensis (Worthen)

Meekospira sp.

Cephalopoda

Pseudorthoceras or Mooreoceras sp.

Metacoceras sp.

Unidentifiable Ammonoid

Bivaivia

Acanthopecten sp.

Strebiopteria (Streblochondria) sp.

Bakevellia (Bakevellia) sp.

Astartella subquadrata Girty

Schizodus sp.

Hilkingia sp.
Chaenomya sp.

Scaphopoda
Dentalium (Prodentalium) ép,

Plagicglypta canna (White)
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Trilobita
Ditomopyge sp.

Annelida
Spirorbis sp.

Crincidea

Crinoid stems and columnals

Echinoidea

Archaeocidaris sp.
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East of the parking area are Ordovician rocks
that include fair exposures of the McKelligon
Canyon Formation of the E1 Paso Group as
evidenced by the Pulchrilaminae spinosa mounds
and their associated fauna which is dominated
by the sponges Calathium and Archaeoscyphia.
Nautaloid occurrences in this unit clearly
establish it as Jeffersonian or Early Upper
Canadian (Early Ordovician in age).

Continue north. Road forks; take left fork.
Stop. Bear left to parking area at overlook.

Good view to the west of the upper portion of
the Hueco Canyon Formation and the Cerro Alto
Limestone of the Hueco Group in foreground and
to the north., The best exposures of the
Alacran Mountain Formation are available in
outliers to the south of Loop 375 (Trans-
Mountain Road). An excellent view of the La
Mesa surface is seen across the Rio Grande.
The Potrillios Mountains are on the western
skyline. North and west of this point basalt
cones and flows are visible on the western
side of the La Mesa surface. Immediately east
of the observation area across the road Toop
the Bliss Sandstone and units of the El1 Paso
Group are visible.

Loop cars and return to Trans-Mountain Road.
Parking area.

Hueco Canyon Formation in arroyo.
Trans-Mountain Road; turn right {west).

12:00--excellent view of La Mesa surface and
Potrilloc Mountains; 1:30--Black Mountain;
3:00--Stewart anticline with possible
thrusting on west end; 9:00--in foreground,
Permian carbonate outliers; 11:00--Juarez
Mountains.

I-10 West, turn right {(north); return to I-10.

Bear right at Vinton-Westway exist and then
turn right (east) onto Vinton Road past
Ortega's.
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Continue straight ahead (east) on pavement. -

Paved road turns abruptly left; continue
straight ahead on the dirt track.

Road to left; continue straight ahead; 12:00--
Vinton Canyon; 12:15--Anthony's Nose; 1:30--
North Mount Franklin; 2:00--South Mount

Franklin; 2:15--Mount Franklin; 10:00--Organ =

Mountains; 10:30--North Franklin Mountains.

E1 Paso Natural Gas Pipeline Road; continue
ahead; 12:00--0Organ Mountains; 3:00--Anthony's
Nose and Vinton Canyon; 9:00--Potrillos;
10:00--Black Mountain; 11:00--Robledo
Mountains; 11:30--Dona Ana Mountains.

Cattleguard and gate. Land is private and
posted. Permission must be granted.

Yokum's place.
Stop. Hueco Canyon Quarries.

This is the famous quarry exposure that has
yielded excellent silicified phylloid algal
bTades (Ivanovia)(Toomey and Klement, 1971;
Toomey, 1976) and the Spirorbis "algal balls"
(Johnson, 1950; Toomey, 1962). Toomey and
Klement (1971) have detailed the stratigraphy
and the microfacies of this exposure of the
Hueco Canyon Formation of the Hueco Group.
{Toomey (1976) has an exceptional
environmental analysis of the silicified
phylloid algae unit. A faunal 1ist has been
compiled by R. Simpson. Excellent phylloid
algae (Ivanovia, Eugonophytlum), brachiopods
(Composita and productids), bivalves
(Bakevellia, Astartella, and Myalina),
gastropods (Goniasma, Naticopsis, Apachella,
and Anomphalus) and ammonides (Metacoceras)
are recoverable trom these exposures. Visible
microfauna is restricted to fusulinids well
exposed in the northern quarry {(Pseudo-
schwagerina texana and Pseudoschwagerina

eronica). A number of microfauna are listed
Ey Toomey {1976) and are observed only in
thin-section analysis.

Stop. On right (to south), Panther Seep

Formation Missouri-virgil)--Bishop Cap
Formation (Des Moines) contact.
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FAUNA OF THE HUECO CANYON FORMATION, BOUNDARY COMMISSION QUARRY AREA,
VINTON CANYON, FRANKLIN MOUNTAINS, TEXAS

Foraminifera

Ammovertella sp.

Apterinella sp.

Endothyra sp.
Geinitzina sp.

Globivalvulina sp.

Nodosaria sp.

"Paiaeospirgp]ectammina“ sp.

Tetrataxis conica Ehrenberg

Tolypammina sp.
Tuberitina sp.

Fusulinida

Pseudoschwagerina gerontica ? Dunbar and Skinner

Pseudoschwagerina texana Dunbar and Skinner

Pseudoschwagerina uddeni (Beede and Kniker)

Pseudoschwagerina ultima Dunbar and Skinner

Porifera

Wewokella (Talpaspongia) clavata R. H. King

Coeslenterata

‘Lophophyl1idium sp.

Bryozoa

Rhombepora sp.
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Tabulipora carbonaria (Worthen)

Septopora sp.

Brachiopoda

Derbyia sp.
Reticulatia huecoensis {R. E. King)

Pontisia franklinensis Cooper and Grant

Composita cracens Cooper and Grant

Gastropoda

Knightites (Retispira) sp.

Euphemites ? sp,
Apachella sp.

Naticopsis (Naticopsis) sp.

Anomphalus sp.

Goniasma sp.

Soleniscus sp.

Meekospira sp.

Cephalopoda
Mooreoceras sp.

Metacoceras sp.

Bivaivia

Paleowaagia cooperi Newell] and Boyd

Aviculopecten sp.

Bakevellia (Bakevellia) sulcata Geinitz

Septimyalina burmai Newell
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Pteronites peracuta (Shumard)

Permophorus sp.
Astartella subquadrata Girty

Schizodus texanus Clifton

Chaenomya ? sp.

Scaphopoda
Plagioglypta cf. P. canna (White)

Annelida
Spirorbis sp.

Crustacea

Rogerella sp.

Ostracodes

Crinoidea

Crinoid stems

Echinoidea

Archaeocidaris sp.

Vertebrata

Paieoniscus sp.
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The base of the Panther Seep Formation
(Missouri-Virgil)(Bed 47 of D. E1 Foul, 1976)
is a distinct, poorly sorted, loosely packed,
lTargely chert conglomerate., The Panther Seep
Formation is the uppermost formation of the
Magdalena Group in the Franklin Mountains. It
is typified by laminated limestones, shales,
and gypsum beds in the upper part of the unit
where 215.3 m (706.4 feet) has been measured
by Hair (1976). The covered Panther Seep
Formation at Vinton Canyon is estimated to be
365.9 m (1,200 ft) thick, if unfaulted.

The underlying Bishop Cap (Des Moines) is a
shale and limestone sequence of some 180 m
(590 ft) thickness. It is 65-70% clastics
consisting largely of shate. The Bishop Cap
and Panther Seep formations are both
considered to be cyclic, The stratotype of
the Bishop Cap is Tocated north of Vinton
Canyon and ha been established by E! Foul
(1976).

Stop. Road forks. Shale pit (south) Bishop
Cap Formation,

The Des Moines sequence here is exceptional
with a particularly well-developed phylloid
algal banks (Eugonophyllum). Nelson {(1960)
has described an extensive macrofauna from
this location that includes brachiopods,
corals, echinoderms, cephalopods, bryozoa,
sponges, gastropods, scaphopods, and rare
trilobites. The base of the Bishop Cap 1is
exposed by the easternmost shale quarry on the
southern side of Vinton Canyon. EI1 Foul
(1976) describes this unit (Beds 1, 2) as a
massive, medium gray limestone with a fauna
that includes brachiopods, corals, gastropods,
and bryozoans.

Berino and Bishop Cap formations to the south,

Stop. Park vehicles; dismount for hike into

Vinton Canyon. Quarry on left (north side) in

~arroyo near base of Berino Formation (Berino-

La Tuna contact). Discussion and examination
of La Tuna, Helms, Rancheria, Las Cruces,
Percha, Canutillo, and Fusselman formations.

Berino Formation. The Berino Formation

{(Atokan-Des Moinesian) in Vinton Canyon has
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its stratotype on the northern side of Vinton
Canyon where it has a measured thickness of
156.7 m (513.8 ft). It is primarily cliff-
and ridge-forming limestone beds with
irregular intervals of shale that make up
approximately 30% of the unit (Allouani,
1976). Allouani's stratotype section is
equivalent to Nelson's (1940) probable Bed 51
to Bed 99b, and Harbour's (1972) Beds 23-25 to
Bed 72.

A short walk will be taken to examine the
occurrence of a Chaetetes milleporaceous
biostrome. Chaetetes is now classified as a
sclerosponge. The descent into the canyan
will go to the small quarry on the north side
that exposes the base of Berino Formation and
the top of the underlying Morrow-La Tuna
Formation which is the lowest
lithostratigraphic unit of the Magdalena
(Pennsylvanian) Group. Continue up the canyon
(east) to observe the La Tuna Formation.

La Tuna Formation. The Morrow-Atokan La Tuna

Formation stratotype is not established, but
it will probably be located on the northern
side of the canyon in the same area that has
been worked in detail by Mims (1971) in the
lower 45,7 m (150 ft). The La Tuna Formation
is generally considered to be 133.8 m (439 ft)
thick which is probably too low. Mims (1971)
recognized phylloid algal and an Archaeo-
lithothamnium mound microfacies from his study

of the lower sequence.

The massive cliff-forming 1imestone of the La
Tuna makes a sharp, easily discernible break
with the underlying Chester (Upper
Mississippian) Helms Formation that is
particularly well exposed on the south side of
the canyon.

Helms Formation. The uppermost Mississippian
in the Franklin Mountains is the Helms
Formation which has been measured as 29.9 m
{98 ft) in thickness by Laudon and Bowsher
(1949). The Helms, which disconformably
overlies the Rancheria, is Chester in age on
the basis of conodonts from the Hueco
Mountains sections (Lane, 1974) and an
invertebrate fauna which is best developed in
the upper part of the section. The section
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consists of soft, green~weathering shale with
thin platy sandstone beds. The upper 2.4 m (8
ft) of the very rapidly eroding Helms
Formation are calcareous and contain nodular,
fossiliferous limestone lenses.

Lane (1974) has clearly demonstrated that the
Mississippian of southeastern New Mexico and
west Texas is a wedge-on-wedge relationship by
means of conodont biostratigraphy. The ages
represented by the Mississippian sequence are
(from youngest to oldest): Helms Formation
(Chester); Rancheria Formation (Meramec); and
Las Cruces Formation (0Osage-Meramec). The
Osage Lake Valley Formation is not observed in
the Franklin Mountains to as far north as the
0'Hara Highway. Bioherms of the Lake Valley
Formation have been studied in the Bishop Cap
area of Dona Ana County (Flih, 1976) where
they are overlain by clastic wedge sediments
(Setra, 1976).

Rancheria Formation. The Rancheria Formation

stratotype has been established by Kasdarli on
the north side of Vinton Canyon. It has been
measured at the stratotype as being 124.45 m
(410.9 ft) thick which has been subdivided
into 77 units. Three members are clearly
discernible in the field; they are (in
ascending order): Lower Member 34 m (112 ft),
beds 1-28; Middle Member 10 m (33 ft), beds
29-36; and Upper Member 80.5 m (265.7 ft),

~ beds 27-77.

The megafauna of this formation is largely
brachiopods and has been correlated with the
Moorefield fauna of the Qzarks by Laudon and
Bowsher (1949). The Rancheria is named for
Rancheria Peak in the Hueco Mountains where it
is particularly well exposed. Laudon and
Bowsher (1949), however, chose the Vinton
Canyon area for the type section in spite of
this fact. Armstrong (1965) considered the
unit as a facies of his Escabrosa Group
(Keating Formation [Member BJ and the Hachita
Formation). In the light of Lane's (1974)
later work based on conodont biostratigraphy,
this correlation would seem to be too old for
an equivalency with the Keating Formation
(Osage), but perhaps possible with reference
to the Hachita Formation (0Osage-Meramec).
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Las Cruces Formation. The Las Cruces
Formation is the basal Mississippian unit and
is Osage-Meramec in age (Lane, 1974). The Las
Cruces Formation is 24 m (79.2 ft) thick at
Its stratotype on the north side of Vinton
Canyon Setra, 1976). It unconformably
overlies the Upper Devonian Percha shale in
the Franklin Mountains and reportedl% overlies
the Osage take Valley Formation In the Bishop
Cap Hills and the southern San Andres
Mountains of south-central New Mexico. It is
typically exposed as a medium to light gray,
20-50 cm (7.9-19.7 in.)J) cliff- and ridged
forming, hard, dense limestone that IS a
distinct gray-black to dark gray in color on
the fresh surface. It is currently
interpreted as being largley distal
siliclastic and carbonate turbidites in a
probably quite deep, possibly restricted
marine basin (Setra, 1976). The Las Cruces
Formation is sparsely fossiliferous; however,
brachiopods, crinoid and echinoid fragments
have been observed and abundant sponge
spicules and minor radiolarians and silicified
ostracods, tetracorals, crinoids, and
gquestionable holothuroid sclerites have been
recovered from insoluble residues (Setra,
1976).

Percha Shale. Rosado (1970) measured a

thickness of 19.8 m (65 ft) in Vinton Canyon
for the overlying, mostly covered, black
limonite-stained Upper Devonian Percha
Shale, Upper Devonian conodonts have been
definitely identified by Sam Ellison (pers.
commun., 1966). This unit is very poorly
exposed throughout the range and
disconformably underlies the Las Cruces
Format ion.

3 n
Canutillec Format 1

Form on. Nelson {1540) named the
Canutillo Formation for exposures in Vinton
Canyon. Rosado (1970) established a
stratotype for this cherty, clayey, dolomitic
unit. It is considered to be Late Middle
Devonian in age. The sparse megafauna
includes orbiculoid, 1inuloid and spiriferoid
brachiopods,and conularids. Conodonts
(Ellison, pers, commun.) have been recovered
from this unit. Rosado (1970) has identified
foraminifers, chitinozoans, and ostracods from
thin section analysis of this 405 m (133 ft)

4
J
|
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thick lithostratigraphic unit, It
unconformably overlies the Silurian Fusselman
Formation.

russeiman Formation. The Silurian Fusselman

Formation forms the light colored carbonate
dip slope that forms the main ridge of the
Franklin Mountains in this area. This
lithostratigraphic unit has been subdivided by
Kottlowski and Pray (1967) into three members;
they are (in ascending order): Chamberino
Member, dolomite with Virgiana pentamerid
brachiopod fauna 79.6 m (26 ft); Flag Hill
Member, white massive dolomite 29.9 m (98 ft);
and the upper Crazy Cat Member dolomite with
upper and Tower limestone units 75.9 m (249
ft). The Fusselman stratotype is on the
northeast side of the mountains.

Microfacies analyses are completed or are in
progress for all units in the Vinton Canyon

sequence from Silurian to Permian,.

Return to vehicles and retrace route to I-10
and Vinton Road. Turn left across overpass

and return to I-10 east.

Trans-Mounain Road exit.

Mesa Road.

Sunland Park Exit 1 miTe.

Exit to Sunltand Park.

Turn right onto Sunland Park Drive; get into
left lane before next traffic signal.

Sunland Park Drive and Doniphan Drive (traffic
1ight). Proceed across Doniphan and the

railroad tracks,
Entering Sunland Park, New Mexico.
Narrow bridge.

Turn left at four-way intersection.

Turn right onto Racetrack Drive.

Crossing Rio Grande.
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Turn left on New Mexico Highway 273 (McNutt
Road).

Turn right onto Cristo Rey access road.

Stop (optional)}. Cristo Rey turnoff on right,
Stop for railroad tracks (westbound). VYellow
marly sands across and to right at Upper
Cretaceous Boquiilas Formation.

Stop. Buda Formation on left. Del Rio
Formation may be seen on the south of this
unit.

Beds of Mesilla Valley and Anapra Formation on
right in road cut.

Road forks; turn right.

Stop for crossing railroad tracks
(eastbound). Note darkened Cretaceous
metamorphosed sediments straight ahead.
Stop. Path to top of Cristo Rey. Continue
ahead to flat area and park. Examine
metamorphic contact and walk to folded beds of
Muleros and Mesilla Valley Formations to
south. Anapra ridge-forming sandstone is
observed to the east of this area.

Return to N.M, 273 and turn right.

Turn off to right before reaching the Carousel
Club in downtown Anapra. Note Buda on right.

Brick plant quarry in shale (right) Mesilla
Valley.

Brick plant pit on right (Mesilla Valley).

Left, truck depot; ahead, old Dixie Ethy]l
Plant,

01d railroad track.
Finlay on right,
Overpass, westbound track of Southern Pacific.

Stop (optional). Brick plant at 1:00; view of
Smeltertown Formation Stratotype (Nodeland and
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Cornell, 1976) on right: see also Del Norte
and Finlay formations.

Turn onto Rio Grande bridge and Ewald Kipp Way
to Paisano Drive; turn right on Paisano.

ASARCO Plant at 9:00; Mexico at 3:00., From
here to the Gulif of Mexico, the Rio Grande
forms the international boundary,

Bear left, following signs for downtown.
Railroad overpass. Be in left lane,

Union Depot at 9:00; hard right turn and quick
left coming up,

Turn left onto San Antonio Street.

San Antonio and Durango streets; continue.
ahead on San Antonio.

Turn teft from San Antonio onto Sdnta Fe and
get into right tane.

Right fork onto San Franciso Street.
Turn right into Westin Paso Del Norte parking
lot.

End of Trip
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Table 1

Comparison of the Red Lidnt. Hudspeth, and Southern Dona Ang Local Faunas

Red Lignt Local Fauna
{fea Lignt Bolson)
{Akersten, 1570}

Huedspeth Local Fauna
{Hueco Bolson)
(Strain, 1956}

Southern Dona Ana tocal Fauna
" (Mesilla Bolson)
{Strain, Harris, ang Riley, 1984)

Class OSTEICHTHYS
Gila nigrescens or pandora
Pvlocictis olivairs
mall catfish

Zlass AMPHIBIA
Unidentified anurans

Class REPTILIA
Trronyy §p,
s2udemys sp.
seochelone 5p,
SOCnerus sp.
Snrynosoma sp,
Unigentiried lizaras and snakes

Class AVES
Ogontophorinae, gen, undet.,
Passeriformes, inget,
Accipitridae, inget,
Ciconmia sp.

Class MAMMAL 1A

Meaalonyx sp.
Paramvlodon sp,
—t 1 0E0N

Glyptotherium texanum

Leomys [Nerterogeomys) paenebursarius

Testuginidae, gen. et sp. undet,
Gopnerus huecoensis

Scalopus sp.

Meqaion!x SPe

Glyptotherium sp,
omys paenebursarius

Lratogeomvs sp.
rodipodomys sp.
Ferognatnus sp.

Oayinomys sa,
Tiamooon hudspethensis

yrocyon cf, progressus
Lants cf, tepopnagus
Boroohagus sp,

ischvrosmiius sp,
elix ¢T, rexroadensis

Taxidea sp.
Mistogon, 1nget,

Leporigae, two types indet.

Platyconus bicalcaratus
Tanupolama sp,

Tanupolama cf. blancoensis

ungescriceg iong-limbed camei

Cameloos sp,

Qdocaileus? sp,

Cauromerxx? $P.
Equus aff. scotti

Equus {Plesippus) cf. simplicidens

Equus {Asinus) cumminsi

Nannippus pnTEgon
Ranipgus ¢T, minor

Sigmodon hudspethensis
1tellus mcgheel
TraTagensis

Citeltus

Leporidae, gen. et sp, undet,

Tanupo!ama sp.
Glgantocamelus sp,

G0COYTeUs 5P,

Equus (Plesippus) idahoensis
tquus P.} simelicidens

Astnus cf. cumminst

Nannlggus ph]egun

Tapirus cf, copei

Unidentified fish

Trionyx sp,
Seuoemys sp,
testuainidae, gen, et sp, undet.

Hegalunzx SP.
Glyptotherium sp,

Castoridae, ¢f, Castor
Canis sp,

Smilodon sp. nov,

Lynx sp,

Gompnotheriicae, gen, et sp. fndet,
Gompnotheriidae, Stegomastadan?

Mammuthus columbi (?)
Hdmmutnus SO

Aluralagus virgintae

Tanupolams sp. (= Hemiauchenia)

Titanotylopus sp.
Came[ogs 50,
Odocoileus sp,

Equus sp,

Equus (Hemionus) sp.

Equus (ASTnus} so.

Ranni ppus pnlegan {(?)

Wanniopus sp. or smatl Equus sp.

apirus sp,
—




(LL61 “Lesyny)

SLINN 1IN3234 3HL 04 3IN3D0LSI3Td 3HL
N33M.L38 JdIHSNOILYI38 3HL ONIMOHS A3TIVA V1IS3N
JHL SSOHOV NOILD3S -SSOHD 1S3M Ol 1SV3 Q3ZITVY3N39

NOILVWHOd MOOINVH L1H0d

WOIANTTY W N\
30NVYD Ol 301Y dWVI~Nprreriimrrss
7 = : Bo1g ara Iov4uNS VSIW v
nn.w .. cn.alooeno-\ YL IR Y wu_m dWVD %)
o F0V4HNS
.\% g YS3W V1 |
| g
et ST3AVHD ¥3Qu08

=AdTIVA QILLIHDINYD

_ SNLW
&7 NIINVYA

3]DJs O} JON

3




40

REFERENCES

Allouani, Rabah. 1976. Stratigraphy and Microfacies
Analysis of the Berino Formation {(Atokan-Des Moines),
Vinton Canyon, E1 Paso County Texas. Univ. Texas El
Paso, M.S. thesis, 108 p.

Al-Shamlan, A. A. 1971. Microfacies Analysis of Lower
Wolfcamp Carbonates {Hueco Limestone), E1 Paso, Texas.
Univ. Texas E1 Paso, M.S. thesis, 72 p.

Armstrong, A. K. 1965. The stratigraphy and facies of the
Mississippian strata of southwestern New Mexico and
adjacent southeastern Arizona. In Guidebook of
Southwestern New Mexico II, New Mex. Geol. Soc., 16th
Field Conference, p. 132-140.

Danko, J. H. 1981. Stratigraphy and microfacies analysis
of the Canutillo Formation (Late Middle Devonian),
Franklin Mountains, Texas and New Mexico and Bishop Cap
Hills, New Mexico. Univ., Texas E1 Paso, M.S. thesis,
138 p.

E1l Foul, Jamal. 1976. Stratigraphy and microfacies
analysis of the Bishop Cap Formation (Des Moines) Vinton
Canyon, Franklin Mountains, E1 Paso County, Texas.

Univ. Texas E1 Paso, M.S. thesis, 120 p.

Flih, Baghdad. 1976. Stratigraphy and preliminary
microfacies studies of the Osage (Mississippian)
bioherms of the Lake Valley Formation, Bishop Cap Hills,
Dona Ana County, New Mexico. In E1 Paso Geological Soc.
Symposium on the Stratigraphy and Structure of the
Franklin Mountains (Quinn Memorial Volume), p. 35-44,

Hair, G. L. 1977. Stratigraphy and Microfacies Analysis of
Panther Seep Formation (Virgilian), Franklin Mountains,
Texas-New Mexico. Univ. Texas E1 Paso M.S. thesis, 95

P.

Harbour, R. L. 1960. Precambrian Rocks at North Franklin
Mountains, Texas. Bull. Am. Assoc. Petrol. Geol., v.
44, p. 1785-1792.

. 1972, Geology of the Northern Franklin
Mountains, Texas and New Mexico. U.S. Geol. Survey,
Bulil. 1298, 129 p.

Hoffer, R. L. 1976. Contact Metamorphism of the
Precambrian Castner Marble, Franklin Mountains, ET Paso
County, Texas. Univ. Texas El1 Paso M.S. thesis, 77 p.



41

Johnson, J. H. 1950. A Permian Algal-foraminiferal
consortium from west Texas. Jour. Paleontology, v. 24,
p. 61-62,

Jordan, C, F.,, Jr. 1971. Lower Permian Stratigraphy of
Southern New Mexico and West Texas. Rice Univ. Ph.D.
dissertation, 136 p. :

Kasdarli, Mustapha E. 1977. Stratigraphy and Microfacies
Analysis of the Rancheria Formation (Meramec), Vinton
Canyon, Franklin Mountains, E1 Paso County, Texas.
Univ. Texas ET Paso, M.S. thesis, 111 p.

Kuhfal, D. L. 1977. Geomorphology and Geology of the
Western Slopes of the Franklin Mountains. EJ Paso Dept.
Planning, Research and Development, 56 p.

Lane, H. R. 1974, The Mississippian of southeastern New
Mexico and West Texas, a wedge-on-wedge relation. Bull.
Am. Assoc. Petrol. Geol., v. 59, p. 269-282,

'Laudon, R., and Bowsher, L. 1949, Mississippian Formations
of Southwestern New Mexico. Geol. Soc. America Bull.,
Vl 60, po ]-88.

LeMone, D. V. 1976a. Cyclic digitate algae of the Canadian
{(Lower Ordovician) Jose Formation, Southern Franklin
Mountains, £1 Paso County, Texas. In Symposium on the

Stratigraphy and Structure of the Franklin Mountains E1
Paso Geol. Soc. (Quinn Memorial Vol.), p. 11-23,

. 1976b. The Lower Ordovician Florida Mountains
Formation of the Franklin Mountains, E1 Paso County,
Texas. In Symposium on the Stratigraphy and Structure
of the Franklin Mountains. E1 Paso Geol. Soc. {Quinn
Memorial Vol.), p. 25-33.

. 1982. Geology of the El Paso Border Region from
Tom Lea Park, E1 Paso, Texas: Cordilleran Overthrust
belt, Texas to Arizona. Rocky Mtn. Assoc. Geol., p. 96-

100,

. 1983. Stratigraphy of the Franklin Mountains:
E1 Paso County, Texas and Dona Ana County, New Mexico,
In Delaware Basin Guidebook, West Texas Geol. Soc. Publ.
no. 82-76, p. 42-72.

. 1988, Franklin Mountains, Tobosa Basin Retated
Sequences. E1 Paso Geol. Soc. and S.W. Sec. A.A.P.G,,
225 p.



42

, and E. M, P, Lovejoy (Editors), 1976. Symposium
on the Stratigraphy and Structure of the Franklin
Mountains. EIl Paso Geological Society {Quinn Memorial
Vol.), 250 p.

, Calvin Stevens, and R. D. Simpson. 1976. The
Stylastraea-Lithostrotionella Lower Pemian (Middle
Wolfcamp) coral zone in the Hueco Canyon Formation,
Franklin Mountains, E1 Paso County, Texas. In E1 Paso
Geological Soc. Symposium on the Stratigraphy and
Structure of the Franklin Mountains (Quinn Memorial
Volume), p. 77-82.

Lovejoy, E. M. P. 1976. The Western Boundary Fault Zone
and Crazy Cat Landsltide, Franklin Mountains, Texas. In
E1l Paso Geological Soc. Symposium on the Stratigraphy
and Structure of the Franklin Mountains (Quinn Memorial
Volume), p. 107-122,

McAnulty, W. N., dr. 1967. Geology of the Fusselman Canyon
Area Franklin Mountains, E1 Paso County, Texas. Univ.
Texas Austin, M.S. thesis,.

. 1968. Precambrian Rocks of the Fusselman Canyon
Area, Franklin Mountains, Texas. In Delaware Basin

Exploration: West Texas Geol. Soc. Guidebook: Pub. 68-
55a, p. 57-60.

Mims, R, L., dr. 1971. Microfacies Analysis of the La Tuna
Formation. Univ. Texas E1 Paso, M.S. thesis, 96 p.

Nelson, L. A. 1940. Paleozoic Stratigraphy of the Franklin
Mountains, West Texas. Bull. Am. Assoc. Petrol. Geol.,
v. 24, p. 157-172.

Nelson, Lloyd. 1960, The Pennsylvanian Rocks of the
Franklin Mountains. In Guidebook to the Northern
Franklin Mountains and the Southern San Andres
Mountains, Roswell Geol. Soc. Pub., p. 131-134,

Osleger, D. A, 1981. Stratigraphy and microfacies anaiysis
of the La Tuna Formation (Morrow-Atokan), Franklin
Mountains, Texas and New Mexico and Bishop Cap Hills,

New Mexico. Univ. Texas E1 Paso, M.S. thesis, 138 p.

Pray, L. C. 1958. Stratigraphic Section of the Montoya
Group and Fusselman Formation, Franklin Mountains,
Texas. In Franklin and Hueco Mountains Field Trip, West
Texas Geol. Soc., p. 30-43,



43

Rinowski, R. D. 1981. Stratigraphy and microfacies
analysis of the Helms Formation (Chester), Franklin
Mountains, E1 Paso County, Texas and Bishop Cap Hills,
Dona Ana County, New Mexico. Univ. Texas El Paso, M.S.
thesis, 133 p.

Rosado, R, V. 1970. Devonian stratigraphy of south-central
New Mexico and far west Texas. Univ. Texas ET Paso,
M.S. thesis, 108 p.

Setra, Abdelghani. 1976. Stratigraphy and Microfacies
Analysis of the Mississippian Las Cruces Formation
(0sage-Meramec), Vinton Canyon, E1 Paso County, Texas.
Univ, Texas E]1 Paso, M.S. thesis, 92 p.

Simpson, R. D. 1976, Systematic Paleontology and
Paleoenvironmental Analysis of the upper Hueco
Formation, Robledo and Dona Ana Mountains, Dona Ana
County, New Mexico. Univ. Texas E1 Paso, M.S. thesis,
256 p.

Thomann, W. R. 1981, Ignimbrites, trachytes and
sedimentary rocks of the Precambrian Thunderbird Group,
Franklin Mountains, Texas. Geol. Soc. Amer. Bull., v.
92, p. 94-100.

Toomey, D. F. 1962. MNote on a supposed "Algal-
foraminiferal Consortium" from the Permian of West
Texas. Cushman Found. Foram Res. Contrib., v. 13, p.
42-54, :

. 1976. A Permian Marine Flant Controlled
Community, Northern Franklin Mountains, West Texas. In
E1 Paso Geological Soc. Symposium on the Stratigraphy
and Structure of the Franklin Mountains (Quinn Memorial
Volume), p. 67-76.

and K. W. Klement, 1971. Hueco Limestone

(WoTfcamp-Permian), Vinton Canyon, Franklin Mountains,
In Robledo Mountains, New Mexico and Franklin Mountains,

4 N ax

b PN D asee oo D= oon [ o [y ..l b I 1 1T - 101 196
TEAAD y FREIMIAIL DOOITH JeLoslMelle g FULIo F =13y Mo 1 L1 =190
Uphoff, T. L. 1978. Subsurface Stratigraphy and Structure

of the Mesilla and Hueco Bolson, E1 Paso Region, Texas
and New Mexico., Univ. Texas E1 Paso, M.S. thesis, 66 p.



Geological Society of America Centennial Field Guide—South-Central Section, 1988

44

00

Precambrian and Paleozoic stratigraphy; Franklin Mountains,

west Texas
David V. LeMone, Department of Geological Sciences, The University of Texas at E! Paso, El Paso, Texas 79968

LOCATION AND ACCESS

The Franklin Mountains are located in far West Texas (El
Paso County) and southernmost central New Mexico (Dona Ana
County). The range, when including the North Franklin Moun-
tains (north of Anthony Gap), is 23 mi (38 km) long and less than
5 mi (8 km) wide (Fig. ). It consists of a linear series of
north-south-trending, westward-tilted fault blocks, which are
bounded on the east and west by major normal faults. Gravity
slides are common throughout the range. The mountains are
reasonable examples of the basin-and-range structural and physi-
ographic type. The structure is distinctly different from the
throsted (autochthon and three allochthons) Cretaceous sequence
of the northern Chihuahua trough of the Sierra de Juarez to the
south in Mexico. The Texas lineament, the major structural fea-
ture separating these disparate northern and southern structural
styles, if it exists, would pass through downtown El Paso.

Access to the area is by I-10. Three locaiities are suggested
for examination (Fig. 1). Localities 1 and 2 are on paved, public
thoroughfares. Locality 3 (Vinton Canyon) may be reached from
I-10 at Westway, approximately 3 mi (4.8 km) south of the
Texas-New Mexico line, by proceeding eastward on a dirt track
toward the mountains. A high-clearance vehicle is required.

SIGNIFICANCE

The Franklin Mountains are a major key to the comprehen-
sion of the geology of this region; the contrast between the tec-
tonic styles of this range and the Sierra de Juarez to the south is
critical. The relatively undisturbed and continuous stratigraphic
sequence is absolutely essential to the development of any re-
gional analysis of this area of the southwestern United States and
the adjacent portions of northern Mexico.

SITE 87. PRECAMBRIAN STRATIGRAPHY

In the Franklin Mountains, Precambrian strata consist of six
formations of metasediments and metaigneous rocks that are ap-
proximately 5340 £ (1 628 m) thick and range in age from 905
to 950 Ma (Riphean). The intrusion of the Red Bluff Granite
complex into Precambrian strata has been interpreted to be sim-
ilar in development to the Nigerian (Niger Province) peralkaline
and associated granitic ring complexes; a minimum of seven ig-
neous phases of common magmatic origin are recognized (sec

Ray in LeMone, 1983).

Locality 1: Trans-Mountain Road. Precambrian sequernce
of the Eastern Slope

Exceptional and continuous exposures of the Precambrian
are observed in Fusselman Canyon along the north side of Trans-
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Figure 1. Index map showing places and localities (numbered) men-
tioned in the text.

Mountain Road (Fig. 1). A 4.75 mi (7.6 km) road guide is
included from the intersection of Trans-Mountain Road and the
North-South Freeway westward to the crest of Smuggler’s Pass.
Trans-Mountain Road is a public thoroughfare. It is part of the
old U.S. Army Castner Artillery Range; do not disturb or pick up
any shells or ordnance fragments as they may still be live. Exhibit
more than normal care in climbing in this area, especially in
descending the frequently unstable slopes,

The six recognized units of Precambrian (Riphean) sedimen-
tary and volcanic strata of the Franklin Mountains are approxi-
mately 5,340 ft (1,628 m) thick. They have been intruded and
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Geochronologic Chronostratigraphic Lithostratigraphic
Units Units Units
PERMIAN WOLFCAMPIAN g g':c? SEQESM:U%T' o 8
. 06 HUECO CANYON FM.
VIRGILIAN PANTHER SEEP FM. 7
MISSOURIAN

PENNSYLVANIAN DES MOINESIAN

BISHOP CAP FM.

MAGDAL.EMNA
GROUP

ATOKAN BERINO FM. 8
MORROWAN LA TUNA FM.
CHESTERIAN HELMS FWM.
MISSISSIPPIAN MERAMECIAN RANCHERIA FM, 5
OSAGE - MERAMEG LAS CRUCES FM.
UPPER PERCHA SHALE 4
DEVON{AN MIDDLE CANUTILLO £M.
NIAGARAN (MIDDLE) FUSSELMAN DOL.
SILURIAN ALEXANDRIAN (LOWER) 3
£a
£3 CUTTER FM. 2
ORDOVICIAN CINCINNATIAKR (UPPER) ZE ALEMAN FM.
< UPHAM DOL.

CAMNADIAN (LOWER}

FLORIDA MTS. FM,
SCENIC DRIVE FM,

8% McKELLIGON FM.

& 2 JOSE FM.
VICTORIO HILLS FM.

it COOKS FM. 1
SIERRITE FM.

CAMBRO - ORDOVICIAN

CROXIAN AND/OR CANADIAN

BLISS SANDSTONE

YOUNGER
PRECAMBRIAN

RIPHEAN

INTRUSIVES
RIEBECKITE GRANITE

RED BLUFF GRANITE
COMPLEX

MICROGRANITE SH.LS

TOM MAYS PARK FM.
SMUGGLERS PASS FM.
CORONADO HILLS FM.

THUNDERBIRD GROUP

LANORIA QUARTZITE
MUNDY BRECCIA
CASTHER MARBLE

{tLehtons 1592}

Figure 2. Pateozoic and Precambrian stratigraphy of the Franklin Mountains.

metamorphosed by the Red Bluff Granitic Complex {units 1 to 4;
Fig. 3). Radiometric age dates for the Precambrian here range

from 995 to 917 Ma; the most reasonable range would be from
095 to 953 Ma (Thomann, 1981; LeMone, 1982).

....... gy,

Seven references for re.vwv* and addlttona pertinent refer-
ences are recommended. Harbowr (1972) and LeMone (1983)
are recommended for general relationships for the entire Precam-
brian. Specific data and best discussions for the strata {listed in
ascending order) are: Castner Marble (Hoffer, 1976); Castner
stromatolites (Toomey, 1983); Mundy Breccia (Thomann and
Hoffer, 1985); Lanoria Quartzite (Harbour, 1972}, Thunderbird
Group (Coronado Hills Conglomerate, Smuggler’s Pass Forma-
tion, and Tom Mays Park Formation) (Thomann, 1981). The
current and best interpretation of the Red Bluff Granite Complex
in the area has been made by Ray (1982).

The oldest exposed Precambrian is the Castner Marble. Its
stratotype was measured approximately 1,060 ft (305 m) north of
Trans-Mousntain Road in a roof pendant exposing the maximum
ﬂur\b’ﬂncc nf H-ux f"nptnn‘ T\‘faf?ﬂa f‘ Qﬂn fie ADA wd o Arnemnlota

m
LEALRAERE R Avs NOLIINE IV ES SN Ry LT lll‘l ullu (>3 w.llll.ll\.vl.\o
section of the Mundy Breccia (Stops 5-7; Table 1), which is
disconformably overlain by a small sequence of the Lanoria
Quartzite. This roof pendant is underlain and overlain by micro-
granite sills and is bounded on the north side by a biotite granite
intrusion, ali of which are related to the Red Bluff Granite Com-
plex. The Castner is a massive, medium- to coarse-grained marble
alternating with layers of hornfels and intruded by hypabyssal
diabase sills. Fine-grained clastics of the hornfels increase in quan-
tity toward the top of the Castner. The well-preserved, typically
ribbied, sequence of greenish gray hornfels and more easily eroded
gray to light gray marbies also display excellent examples of load



46

——UPPER SILL

Precambrian and Paleozoic stratigraphy; Franklin Mountains 389
1000 SCHEMATIC INTERPRETATION
5000~ PRECAMBRIAN
Qr e o T - o FUSSELMAN CANYON
x ST e i o T A T EL PASO COUNTY, TEXAS
ma TOM MAYS PARK FORMATION D S
x3 >
§5 STRATIGRAPHIC EMPLACEMENT
2 SEQUENCE SEQUENCE
- -
2000 TOM MAYS PARK (7)BASALT DIKES
SMUGGLERS PASS (6) APLITE AND *
_ © eremy 500 PEGMATITES
. pPER) - CORONADO HILLS (6 RIEBECKITE
= - : LANORIA GRANITE
N T T T T T e BIOTITE - HORN
z : 1000 (B UPPER SILL BLENDE GRANITE
< - : SRR
3 T (miooey - 250 LANORIA (3 BIOTITE GRANITE
, S L (2) PORPHYRITIC
« S I e MUNDY BRECC!A ALKALI GRANITE
x T T T T T T ! ASTNE HYPABYSSAL
S o 4" CASTNER ®su_t.s (CASTNER)
q : {B) LOWER SILL
- ’ o-'Lo
T FT M ¥ NOT ILLUSTRATED
ﬁ- + + + + + + +
+ + + -+ + + + +
+ + + -+ + + + +
+ + + -+ + + -+
+ UPPER MICROGRANITE SILL + +
+ + + + + + + +

CASTNER
MARBLE

T

T ToweRT L
" - MUNDY BRECCIA : -

[P
_ RIEBECKITE GRANITE

. .

XX K K N %

XX X X x
X X X X

LOWER MICROGRANITE SILL
x x % x

w

X XENOLITHS X

Figure 3. Schematic interpretation of the Precambrian geology along the Trans-Mountain Road.
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TABLE 1. SIMPLIFIED ROAD LOG OF PRECAMBRIAN EXPOSURES ALONG THE TRANS~MOUNTAIN ROAD

ON THE EAST SIDE OF THE FRANKLIN MOUNTAINS

Cumulative
{km)

Stop
Rumber mi

Description

1 0.00 (0.0)

2 0.65 {l1l.0)

3 1.65

4 2,25 (3.96)

5 2,35 (3.8}

6 2.55 (4.1}

(4.3)

(4.8)

(5.5)

10 4.45 (7.2}

11 4.75 (7.6)

12 4.85 (7.8)

(2.86) .

Intersection of Trans-Mountain Road and the North~South Freeway (old War Road}.
Wilderness Park Museum. Road cuts in biotite granite primarily.

The Teardrop Roadcut. This spectacular roadcut (approximately 0.2 mi or 0.2 km long)
displays a series of xenoliths composed of Castner Marble and its associated
hypabyssal sills floating in granite. These rocks also display numerous light~colored
aplite dikes as well as pegmatites. An excellent exposure of a riebeckite pegmatite

is observed on the eastern end of this exposure. At the west end of the roadcut, a
near-vertical dipping xenolith of the Castner Marble may be observed. Please exercise
extreme caution at this roadcut outcrop, as well as the others on this transect of the
Precambrian, as the back is very poor and frequently avalanches large blocks down on
the roadway edge.

Lower microgranite sill. Estimated by Ray to be B15 ft (248 m) thick.

Base of the Castner stratotype. Note the sharp boundary between the lower microgranite
gill and the injected base of the Castner., The basal whitish units, especially well
exposed at the basal contact with the microgranite, seen north of road, .are algal
stromatolites. The near-black units, well exposed in the medial part of the section,
are the Castner hypabyssal sills.

Parking area for the examination of the upper Castner. Note the excellent development
of euhedral to subhedral garnets on bedding planes in the upper section. Note the
increase of soft sediment deformation toward the top of the unit.

Mundy Breccia. The relationships of the Castner-Mundy, Mundy-Lanoria, Castner~Lanoria,
and Lanoria-upper microgranite sill contacts require climbing to the north. The north
side of this Castner-Lanoria block is intruded by biotite granite.

Upper microgranite sill. This sill is estimated to be at least 2,145 ft (654 m} thick
{Ray, 1982).

Small roadcut displaying a typical outcrop of the Lanoria Quartzite,

Colluvial conglomerates of Pleistocene age. Across the road on the south side are the
exposures of the roadcut into Smuggler's Pass, The basal conglomerates of the Coronado
Hills Conglomerate of the Thunderbird Group may be observed on the east side of this
long exposure. All three formations of the Thunderbird Group can be observed by
walking through the roadcut. Please note the problems of major sliding caused by the
jointing characteristics of the group.

Crest of Smuggler's Pass at 5,280 ft (1,600 m) (Milepost 7). Carefully veer over to
left lane, cross median and oncoming traffic to Stop 12.

Overlook of the Mesilla Valley. Small limestone hills in the immediate foreground
include the Alacran Mountain Formation of late Wolfeamp (early Permian) age, which is
the uppermost formation of the Franklin Mountains Paleozoic section. The west-boundary
fault zone is between the overlook and the light-colored hills of Permian carbonates.
North Mount Franklin (7,192 ft; 2,193 m) lies immediately to the north; it is the
highest point in the Franklin Mountains. Its peak consists of the Tom Mays Park
Formation of the Thunderbird Group, and is the highest structural point in the state
of Texas.

casts, soft sediment deformation, intraformational breccias, and
edgewise conglomerates toward the top of the section. In addi-
tion, distinctive stromatolitic structures, mounding, bioturbation,
oolites, ripple marks, and tepee structures are reported and best
developed in the lower portion of this section, Castner stromato-
lite mounds range up to 5 ft (1.5 m) in height and 6 to 8 ft (1.8 to
2.4 m) in width. They are composed of relatively broad colonies
of vertically stacked hemispheroidal stromatolites. Some of these
structures clearly demonstrate a central column and V-shaped
laminae typical of conophyton-type stromatolites. Laminated

marbles near the base of the section are interpreted to be the
remains of algal mats (Toomey, 1983).

The environment of deposition of the Castner is interpreted
to have been high intertidal to shallow subtidal. It was deposited
on a normal marine, mixed clastic-carbonate shelf. Correlation of
this sequence to the Allamore Formation in the Van Horn area to
the east is questionable at best, for a variety of reasons (e.g., age,
stromatolite types, etc.). Hoffer (1976) has concluded that the
sequence has been metamorphosed to the hornblende-hornfels
and K-feldspar-cordierite-hornfels facies, which indicate a pres-
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sure to 1,000 bars and temperature that ranged from 515 to
670°C. An additional series of xenolithic blocks is observed at
Stop 3 (Table 1), including a magnificent vertical exposure on the
west end of that outcrop.

The overlying Mundy Breccia has been most recently inter-
preted as an epiclastic volcanic breccia as defined by Fisher in
1961 (Thomann and Hoffer, 1985). Reported thickness ranges
from O to 250 ft (0 to 76 m). The breccia filled channels and
produced differential loading depressions. Its original thickness is
unknown as it was eroded prior to burial by sediments of the
Lanoria Quartzite. The thick, viscous, mudflow breccia may have
formed from either the erosion of a lava flow or from a shallowly
emplaced sill. The unsorted, unstratified breccia cannot be posi-
tively interpreted as a single or a multiple flow unit nor can it be
determined whether the breccia was a surface or subsurface flow
(Thomann and Hoffer, 1985).

The overlying Lanoria Quartzite (2,600 ft; 793 m) (Stop 9;
Table 1) is divided into three members (Harbor, 1972). The
poorly exposed lower member consists of fine-grained quartzites,
quartzitic siltstones, and “baked” shales (1,100 ft; 335 m). It is

" overlain by a distinctive, vertical cliff-forming, middle member
quartzite (800 ft; 244 m), which is easily distinguished by a
medial dark-weathering band that is in sharp contrast to the
adjacent white-weathering quartzites. The poorly exposed, stope-
forming upper member (700 ft; 213 m) consists of gray- fo
brown-weathering sandstones, siltstones, and shales. The Lanoria
disconformably overlies an irregular topography of the Mundy
Breccia and the Castner Marble. It is disconformably overlain by
sediments and volcanics of the Thunderbird Group.

Thomann (1981), on the basis of detailed petrographic and
stratigraphic analyses, established the Thunderbird Group. It con-
sists of three formations (in ascending order): Coronado Hills,
Smuggler’s Pass, and Tom Mays Park. The stratotype section for
the group is 3,000 ft (315 m) northeast of Smuggler’s Pass on
North Mount Franklin on the south side of an arroyo.

The basal Coronado Hills Conglomerate (35 to 90 ft; 11 to
27 m) consists of well-rounded cobbles and pebbles of quartzite,
siltstone, shale, chert, jasper, ignimbrite, and trachyte. This sec-
tion, which is well exposed along the south side of the eastern-
most part of the outcrop at Smuggler’s Pass (Stop 10; Table 1},
develops horizontal bedding, scour-fill structures, and cross-
bedding.

Tha nvarlvina Smnaanlare Pace Farmatinn (AAN fi+ 140 )
430 OVUlayillg Sugpivito Sads LRINGGUR WOV W, 250 Ly

consists of (in decreasing thicknesses): porphyritic trachytes (200
ft; 61 m), basal melanocratic porphyritic trachytes (150 ft; 46 m),
tuffaceons sandstones and conglomerates (90 ft; 27 m), silicified
ignimbrites (20 ft; 6 m), and a few thin (several cm), locally
silicified, ash-fall deposits.

The youngest stratigraphic unit is the Tom Mays Park For-
mation (550 ft; 168 m), which was extensively eroded prior to
Paleozoic deposition. It is an ignimbrite suite (953 + 13 Ma)
composed primarily of metamorphosed crystal-vitric tuffs. It also
contains widely scattered porphyritic rhyolite dikes, Thomann
(1981) considers the petrographically similar metavolcanics at
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the Pump Station Hills (70 mi; 113 km) east of El Paso to be
correlative to the altered ignimbrites of the Tom Mays Park
Formation. Both Ray (1982) and Thomann (1981) consider the
strong possibility that there is a comagmatic relationship between
the metamorphosed Thunderbird Group flows and ignimbrites
and the intrusive granites of the Red Bluff Granite Complex.

The Red Bluff Granite was originally designated for expo-
sures on the cliffs in the arroyo behind the outdoor amphitheater
in McKelligon Canyon (Fig. 1) in the southern Franklin Moun-
tains. Subsequent studies in the area of the Trans-Mountain Road
by Ray (1982) refer to the intrusive phase of the Precambrian as a
complex of associated rocks having a compatible mireralogy and
geochemistry. He also suggests that the magma that intrudes the
Precambrian strata (from the Castner Marble to the Tom Mays
Park Formation) is related to incipient continental rifting. The
concordantly injected, oldest, hypabyssal mafic sills that occur in
the Castner Marble are not considered to be part of the Red Bluff
Granite Complex,

Ray (1982) has proposed a relatively elegant mode! for the
intrusive history of the Red Bluff Granite Compiex. He recognizes
three distinct, vertically differentiated phases from the parent
magma of the Red Bluff Granite Complex. They are (in order of
sequential emplacement). porphyritic alkali granite (most differ-
entiated and derived from the upper levels of the magma
chamber); biotite granite (intermediate in differentiation and in-
itiated from intermediate levels in the magma chamber); and
biotite-hornblende granite (least differentiated and developed
from the lower levels of the magma chamber).

The upper and lower microgranite sills, in which the Castner
Marble, Mundy Breccia, and lower member of the Lanoria
Quartzite seem to be floating (Stops 6 and 7; Table 1), represent
fractions derived from different levels of the magma chamber,
The lower microgranite sill is interpreted to have developed dur-
ing the early stages of porphyritic alkali granite intrusion from the
upper levels of the magma chamber and was injected concor-
dantly into the lower section of the Castner Marble. The upper
microgranite sill, which was injected into the lower member of
the Lanoria Quartzite, is interpreted by Ray (1982) to have
been from a source in the lower levels of the magma chamber at
the time of the intrusion of the biotite-hornblende granites.

He believes that the later riebeckite granite intrusion (unit 5;
Fig. 2) has no direct genetic relationship to the other granite
phases, He interprets it as being derived from a separate parent
magma that intruded all other earlier phases of the complex. The
numerous pegmatites and aplites of the area (Stop 3; Table 1)
were late, residual fluids genetically related to the various phases
of the magma. These late-stage intrusives were injected along an
intricate network of fractures primarily developed by forces
generated during intrusion. Basalt dikes of variable thickness (unit
7; Fig. 2) are interpreted to be the last phase of intrusive activity
despite the fact that cross-cutting relationships with the riebeckite
granite cannot be demonstrated. The interiors of the wider basalt
dikes develop a diabasic texture,

One should be reminded, while examining the exposures
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along the Trans-Mountain Road, that this thick suite of Precam-
brian metasediments and metavolcanics forms a distinct sequence
of strata. This fact should be kept in mind constantly when inter-
preting geophysical reflection seismic data in the local region.
Significant similarities between the emplacement of the Red Bluff
Granite and other intrusions, such as the peralkaline and asso-
ciated granite ring complexes of the Nigeria-Niger Province
(Ray, 1982}, offer interesting possible analogs for those involved
in igneous petrology. Metamorphic petrologists will enjoy de-
tailed examination of this Precambrian suite, especially the
Castner Marble. Structural geologists will be especially interested
in complex jointing patterns developed from the sequence of
intrusions in the range. Investigation of the sedimentary structures
and algal development of the Castner in comparison to temporal
equivalents will be of interest to sedimentologists and paleophy-
cologists. Finally, anyone contemplating regional studies of the
Precambrian in this area should visit these well-exposed, easily
accessible Franklin Mountain sequences.

SITE 88. PALEOZOIC STRATIGRAPHY

The Paleozoic sequence consists of 23 formations and is
separated from Precambrian rocks by a major nonconformity
{+450 Ma). The section is 8,910 ft (2,717 m) thick and ranges in

“age from Gasconadian (Early Ordovician) to Wolfcampian
(Early Permian) (L.eMone, 1983). The Paleozoic sediments of the
Franklin Mountains may be divided into eight discrete sedimen-
tation units (Fig. 2): (1) Early Ordovician Bliss Sandstone and El
Paso Group; (2) Late Ordovician Montoya Group; {3) Early and
Middle Silurian Fusselman Dolomite; (4) Middle Devonian
Canutillo Formation and Late Devonian Percha Shale; (5) Late
Mississippian Las Cruces Formation {Osage-Meramec), Rancher-
iz Formation (Meramec), and Helms Formation (Chester);
(6) Early and Middie Pennsylvanian Magdaiena Group; (7) Late
Pennsylvanian Panther Seep Formation; and (8) the Early
Permian (Wolfcamp) Hueco Group.

Locality 2. Scenic Drive and Scenic Peint. Paleozoic sedi-
mentological units I and 2; Ordovician.

Park at Scenic Point and examine the disconformity be-
tween the Late Ordovician Montoya Group (Unit 2) (447 fi;
136 m} and the underlying Eariy Ordovician El Paso Group and
Bliss Sandstoue (Unit 1; Fig. 3). The dliff-forming Upham Forma-
tion (103 ft; 31 m) is a mottled (bioturbated), massive, normal
marine, tropical, gray to brown-gray dolomite that contains a
spectacular fauna of brachiopods, trilobites, gastropods, recepta-
culitid algae, corals (solitary and colorial), and a minimum of 14
genera of nautiloids. The formation may be examined by walking
a short distance to the west.

The underlying Bliss-El Paso Group forms a time-
transgressive unit that is older to the west and younger to the east.
1t has been progressively eroded to a feather edge in a regionat
anguiar unconformity that extends north into central New Mex-
ico. Therefore, the section exposed here displays one of the most
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complete Canadian sections available in the area. It should be
recalled that the next Paleozoic section south—southeast of El
Paso is exposed at Placer de Guadalupe, Chikuahua, 200 mi
(320 km) away, and is apparently unrelated to the Paleozoic
sequence of the Fraoklin Mountains.

Seven of the ten recognized regional formations of the El
Paso Group are exposed here. Taking care for traffic on the
descent, one passes stratigraphically downward through the fol-
lowing units: the Florida Mountains Formation (39 ft; 12 m); the
Scenic Drive Formation, including the Nameless Canyon
Member (228 ft; 70 m) and Black Band Dolomite Member (60 ft;
18 m); the McKelligon Formation, including the Mounds
Member (605 ft; 184 m) and Pistol Range Member (70 ft; 21 m);
the Jose Formation (72 ft; 22 m); the Victorio Hills Formation,
(290 ft; 88 m); the Cooks Formation (109 ft; 33 m); The Sierrite
Formation (121 ft; 37 m); and the Bliss Sandstone (225 ft; 69 m).
The base of the Paleozoic section is not seen on Scenic Drive.
However, it may be easily observed in the McKelligon Canyon
area (Fig. 1). The mosi notable features in this equatorial,
shallow-water, subtidal to supratidal sequence that was deposited
on a planar to irregular surface are: Scenic Drive Black Band
Dolomite Member, supratidal sediments and clastics; the cyclic

" Pulchrilamina spinosa mounds of the Mounds Member of the

McKelligon Formation; the distinct, orange-weathering, basal
sand unit of the Pistol Range Member of McKelligon Formation;
the cyclic digitate algae and sand units of the lower 54 ft (16.5 m)
of the Jose Formation; and the upper glauconitic member of the
Bliss Formation.

Locality 3: Vinten Canyon. Paleozoic Sedimentological
Urits 3-8: Sifurian Through Permian

Vinton Canyon (Fig. 4) is distinguished by having strato-
types for the Fusselman, Canutillo, Las Cruces, Rancheria, La
Tuna, Berino, and Bishop Cap formations (Fig. 2). The area is
reached from F-10 by taking the Vinton-Westway Exit and turn-
ing east toward the Franklin Mountains at the service stations,
The road is followed directly to the range and becomes a dirt
track.

Approximately 3.5 mi (5.6 km) east of the stations, thereisa
low range of hills with quarries that contain excellent exposures
of the Hueco Canyon Formation of the Hueco Group (Unit 8)
(2,514 ft; 766 m). This locality contains outstanding specimens of
phyiivid aigae and fusuiinids, in combinaiion with a great diver-
sity of marine fossils.

The next §.6 mi (I km) is covered and is interpreted to be
underlain by the Panther Seep Formation (Unit 7) (1,180 ft;
376 m). At the first outcrops to the south there are excellent
exposures of the basal conglomerate of this formation (Fig. 4).
Continue straight ahead to the road fork where the top formation
of the Magdalena Group (Unit 6), the Desmoinesian Bishop Cap
Formation (590 ft; 180 m), is exposed. Phylloid algae and an
exceptional invertebrate fauna can be seen to the south. Continue
ahead on the dirt track. Do not descend into the canyon. On the
south wall of the canyon is an excelleat exposure of a bed of small
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Figure 4. Schematic stratigraphic cross section at Vinton Canyon, west flank of the Franklin Mountains

{modified from Nelson, 1940).

masses of the sclerosponge Chaetetes milleporaceous. The lowest
beds exposed in the quarry below the parking area in the north
wall of Vinton Arroyo are at the contact between the Atokan—
Desmoinesian Berino (514 fi; 157 m) and the underlying
Morrowan-Atokan La Tuna (505 fi; 154 m) formations. Walk
up the canyon cut through the basal cliffs of the La Tuna, which
are underlain by shales of the Mississippian sequence (Unit 5).
The Helms-La Tuna disconformity may be examined by climb-
ing to the dissected alluvial bench on the south wall of the can-
yon. Please use extreme care in examination of the cliff base.
The Mississippian sequence in the Franklin section does not
include the Caballero Formation and the overlying Lake Valley
Group (Kinderhook and Osage), which are so well exposed to
the north in New Mexico. The sequence here is shallowing up-
ward from the distal carbonate turbidites of the Las Cruces For-
mation to the shallow-water carbonates of the uppermost Helms
Formation. The essentialiy shaly Helms Formation (Chester)
{98 ft; 30 m) may be examined along the cut on the south wall of
the canyon. Recross the arroyo to the north bank and continue on
up the canyon to examine the underlying Rancheria Formation
{Meramec). This 411-ft (124-m) formation is easily divisible into
three members: upper and lower orange members and a light gray
middle member. The basal Mississippian unit is the thin (79 ft;
24 m), distinct, Las Cruces Formation (Osage-Meramec). This
very light gray cliff- and ridge-forming unit is exposed on the
east-facing siope of the north-trending branch of the canyon ar-

royo. It is a light gray, fetid, dense, hard limestone, which is
gray-black on fresh surfaces. It is interpreted to be composed of
distal carbonate turbidites with minor siliciclastics deposited in a
deep, restricted, marine basin. The Las Cruces is underlzin by the
Devonian Percha Shale (Late) and Canutillo Formation (Middle)
{(Unit 4).

The Percha Shale (140 &; 42 m) is mostly covered, black,
and weathers with limonite staining, By traversing north along
the Las Cruces cliff front, one can see an exposure of the forma-
tion on the north side of a westward-trending arroyo. In the
arroyo, below this sequence, there is an excellent exposure of the
cherty, clayey, dolomiiic Canutilio Formation of Middle Devo-
nian age,

The underlying Early to Middle Sifurian Fusselman Forma-
tion (1,000 ft; 305 m) (Unit 3) here forms the light-colored
carbonate dip slope on the west flank of the main ridge of the
Franklin Mountains. It is composed of a series of sequences of
shoaling-upward carbonates that are typically capped by suprati-
dal units. The upper contact of this karsted unit is typically
stained to a reddish hue.

The sequence exposed in Vinton Canyon is primarily of
carbonates with minor siliciclastics. It contains six of the eight
sedimentological units of the Paleozoic. It is fossiliferous
throughout the entire Silurian through Permian sequence, with
the apparent exception of Unit 7, the Late Pennsylvanian Panther
Seep Formation.
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Laramide Thrust Faults McKelligon Canyon-Sugarloaf Mountain
Area, BSouthern Franklin Mountains, Texas

by
L. L. Corbitt and R. L. Hoffer

Four major northeast yielding thrust faults are present in the McKelligon
Canyon-Sugarloaf Mountain area on the east side of the southern Franklin
Mountains. Numerous smaller thrust faults parallel to bedding are recognized in
the El Paso Group rocks by minor changes in dip and breccia zones. The thrust
faults are assumed to be Laramide in age {late Cretaceous-early Tertiary) because
they have the same northwest trend and northeast vergence as those exposed to the
southwest in the Juarez and East Potrillo Mountains and to the north in the
southern San Andres Mountains. The flat thrust faults parallel the bedding and
have been tilted to the southwest by Basin and Range extensional block faulting.
In general both the rocks and the thrust faults dip 25-45 degrees to the
southwest. Portions of the Bliss, El Paso, Montoya, and Fusselman Formations
have been repeated at least four times by thrust faults in the report area. Also
the Precambrian basement appears to be involved in the thrusting. The Franklin
Mountains appear to be in a transition area between the thin skin thrusting to
the south in the Juarez Mountains and the basement involved thrusting to the
north in the southern San Andres Mountains.

Introduction

The area described lies in El Paso County, Texas. It consists of the
cental part of the southern Franklin Mountains. Richardson (1909) recognized the
major faults in the report area, but did not interpret any of them to be thrust
faults (Fig. 1). Richardson's cross sections G~G' and H-H' (Fig. 2), crosses the
report area and remains essentially unchanged except that the high normal faults
are changed to flat thrust faults in our interpretation.

Richardson described the Franklin Range as follows:

"The long, narrow Frankling Range, rising 3000 feet above broad
lowlands, resembles a 'basin range' fault block of westward-dipping rocks,
but it differs from the type by being part of a long chain of ranges and by
being complexly faulted internally. The structure of the Franklin Mountains
viewed from a distance appears simple. The strata strike parallel to the
trend of the range and dip westward at steep angles. But the simplicity is
only apparent, for the distribution of the rocks shows that the range is
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traversed by many £

Richardson (1909, Fig. 7) divided the Franklin Range into nine different
blocks. The area discussed in this report was divided into the Southern
Franklin, McKelligon and Taylor blocks (Fig. 3). These blocks are outlined by
the four major thrust faults that will be discussed in this report (Fig. 4).
Richardson describes the fault between the southern part of the Central Franklin
and Taylor blocks as follows:

"On following the fault to the north up the mountain the Bliss
sandstone is first found in juxtaposition with the Montoya limestone,
and at the summit the El Paso is in contact with the Fusselman
limestone. In this locality a prominent breccia is developed that is
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well marked at the head of the valley in which the Bliss sandstone
outcrops. There a zone at least 20 feet wide is composed of indurant
breccia consisting of angular fragments of limestone ranging from small
bits up to pieces a foot in diameter."

In light of our present knowledge of the tectonics of this area the above
described fault (Fig. 5) is an obvious thrust fault. The Bliss sandstone has
been thrust to the northeast over the black Montoya Upham Formation and both the
rocks and the fault dip about 25 degrees to the socuthwest. Numerous thrust
faults that parallel bedding are recognized in the report area by breccia =zones
similar to the one described above (Fig. 6). BAs the fault is followed up the
valley, El Paso limestone is thrust over the Fusselman Formation, the Bliss
sandstone being cut out.

Portions of the Bliss, El Paso, Montoya and Fusselman Formations have been
repeated at least four times in the study area by thrust faults similar to the
one described above. Also the Precambrian basement appears to be involved in the
thrusting. '

Flower (1953, p. 11) described a thrust fault at the southeast end of
Sugarloaf Mountain where El Paso limestone is thrust over Montoya rocks. Flower
also pointed out that bedding and fauna indicate that there was minor thrusting
in the El Pasc itself at stop number three in McKelligon Canyon.

Thompson (1974) mapped what he called the Sugarloaf Fault Block which
included Sugarloaf Mountain and the eastern portion of the South Franklin
Mountain Block. Thompson mapped all of the faults as normal faults. He did an
excellent job of taking hundreds of strike and dip readings and attempting to map
seven formations in the El1 Paso Group. For example, the Montoya-El Pasc contact
midway up Sugarloaf Mountain is a thrust fault. Thompson's map shows how the El
Paso Florida Mountain Formation is completely cut out in many places beneath the
Montoya Upham Formation. His map also shows the Montoya Formation to be repeated
four times along the south end of Sugarloaf Mountain.

Harbour (1972) described northwest trending folds and thrust faults on the
northwest side of the northern Franklin Mountains and related them to early
Tertiary compression with overturning and overthrusting to the southwest. He
also described the Avispa upthrust and several high angle and low angle normal
faults. Lovejoy (1975, p. 263, 1976) using Harbour's map interpreted the
Franklin Mountains to be a Laramide upthrust with surface landslides and
subsurface gravity glides off the uplift. Lovejoy interpreted the faulting in
the report area to be a combination of normal faults, gravity glides and
landslides.

Thrust Faults
Four major and numerous minor thrust faults are exposed in the McKelligon
Canyon areas In general the thrust parallel bedding and presently dip 25-45

degrees to the southwest as a result of Basin and Range tilting.

Two thrust faults are present at the head of McKelligon Canyon and pass
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through the low gaps on the north and south of the high ridge at the west end of
McKelligon Canyon (Fig. 7). These two faults bound Coronado Ridge which extends
northwest from the ridge at the head of McKelligon Canyon to Coronado Heights
subdivision at the base of the west side of the mountain (Fig. 8).

The lower (northern) fault successively thrusts Precambrian granite,
Bliss sandstone, and the lower black El Paso Formation over upper El Paso
limestone as the fault is followed up the hill to the crest (Fig. 9}« The
thrust continues northwestward across the range at the north base of
Coronoda Ridge. If this thrust is projected to the southeast along the
southwest side of McKelligon Canyon the lower Paleozoic rocks making up Sugarloaf
Mountain and McMillan Ridge (E1l Paso Sand and Gravel quarry area) appear to dip
beneath the Precambrian granite.

The upper thrust passes through the southern gap at the head of
McKelligon Canyon and continues northwestward along the south side of
Coronado Ridge {(Fig. 10). This thrust repeats El Paso Group rocks. The rocks
beneath this thrust show complex tectonic mixing with folds showing overturning
to the northeast (figs. 11 & 12). There may be blocks of Montoya Upham in the
tectonically mixed complex between the two thrust faults (Fig. 13)}.

The third major fault is the one previously described by Richardson. (Fig.
5). It follows the valley extending northwest from the head of McKelligon
Canyon. This thrust places Bliss sandstone and El Paso limestone over Montoya
and Fusselman Formations as it is followed up the valley. The beds and the fault
dip about 25 degrees to the southwest and vergence is to the northeast. If this
fault is projected to the southeast beneath alluvium it appears to join the lower
fault at the head of McKelligon Canyon.

The fourth major thrust is seen along the southwest side of Sugarloaf
Mountain. At its southern exposure (Fig. 14) thin bedded El Paso limestone
is thrust to the northeast over Monteya Upham and Aleman Formations.
Several smaller thrusts within the El Paso are recognized by changes in dip and
breccia zones. BAs the fault is followed northwestward across Sugarloaf Mountain
through the gap north of the middle high knob on Sugarloaf Mountain and into the
valley at the northeast end of Sugarloaf it repeats El Paso limestone on the
ridge. In the valley on the north side of the ridge Bliss sandstone and Lanoria
quartzite are thrust over El Paso Group rocks. If this thrust is projected to
the southeast down McKelligon Canyon it passes between the El Paso Group rocks at
the east base of McMillan Ridge and the Fusselman Formation at the southwest base
of Sugarloaf Mountain. The El Paso, Montoya and Fusselman rocks making up
McMillan Ridge may be thrust to the northeast over the Fusselman rocks on the
southwest side of Sugarloaf Mountain.

Two thrusts are exposed at the southeast end of Sugarloaf Mountain.
Immediately above the apartments across from the 7-11 store the light blue
El Paso limestone can be seen thrust northeastward over the black Montoya
Upham and Aleman Formations. Immediately northeast of the water tank at the
south end of Sugarloaf Mountain El Paso limestone is thrust over tectonically
mixed Montoya and Fusselman Formations. It is also possible that Precambrian
granite is thrust over the small outcrop of El Paso Group rocks at the southeast
tip of Sugarloaf Mountain. Small thrust faults passing through the low gaps on
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Sugarloaf Mountain are recognized by minor changes in dip and breccia zones
within the El1 Paso Group rocks.

Conclusions

The northwest trending, northeast vergent, thrust faults present in the
McKelligon Canyon area of the southern Franklin Mountains appears to be in a
transition area between the thin skinned thrusting to the south in the

Juarez Mountains (Lovejoy, 1980) and the basement involved thrusting present
to the north in the southern San Andres Mountains {Seager, 1981).
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SEDIMENTARY ROCKS

Figure 1. From Richardson {(1909) showing geology of the McKelligon
Canyon area.
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Figure 2. From Richardson (1909) southwest-northeast cross-sections
through McKelligon Canyon. Normal faults changed to flat thrust
faults in this report. Gr Precambrian granite, €b Bliss Formation
Oep El1 Paso Formation, Om Montoya Formation, Sf Silurian Fussel-

man Formation.
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Figure 3 Richardson (1909). Diagram of fault blocks south-
ern Franklin Mountains. Heavy lines represent faults that
bound blocks. U indicates upward movement; D downward move-
ment.
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Figure 5. View to the northwest showing Bliss and El Paso Formations
Thrust over iontoya and Fusselman and the prominent breccia
zone at the head of th
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Figure 7. Thrust faults pass through gaps on north and south
of knob at the west end of Mc Kelligon Canyon.
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View showing the northwest trending Corcnado Ridge

crossing the Franklon Mountains west of the head
of McKelligon Canyon.
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Upper ({southern) thrust at the head of McKelligon
Canyon with undeformed El Paso Formation in upper
plate overlying highly deformed tectonically mixed
El Paso rocks beneath the thrust.
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