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LATE TRIASSIC VERTEBRATES FROM THE DOCKUM FORMATION NEAR OTIS CHALK,
HOWARD COUNTY, TEXAS

SPENCER G. LUCASl, ADRIAN P. HUNT?! and ROBERT KAHLE?
'New Mexico Museum of Natural History and Science, 1801 Mountain Road NW, Albuquerque, New Mexico 87104;
2‘Department of Geology, University of Colorado at Denver, Campus Box 172, P.O. Box 173364, Denver, Colorado 80217-3364; '4305 Roosevelt Road, Midland, Texas 79703

Abstract—Fossil vertebrates from the Otis Chalk area of Howard County, Texas represent a diverse fauna of
fishes, amphibians and reptiles. These fossils are from the latan Member of the Upper Triassic Dockum
Formation. The presence of the phytosaur Paleorhinus indicates a late Carnian (early Tuvalian) age for the

vertebrate fauna.

INTRODUCTION

One of the most extensive fossil assemblages of Late Triassic ver-
tebrates from the Dockum Formation was collected during and since
the 1920s in low-lying badlands north of the now defunct town of Otis
Chalk, Howard County, Texas (Figs. 1, 2). These vertebrate fossils are
among the oldest Late Triassic vertebrates known from the western
United States. Here, we establish the stratigraphic position of the Otis
Chalk vertebrates and review them in the light of recent studies and
new discoveries.

STRATIGRAPHIC CONTEXT

An approximately 100-m-thick section of the Dockum Formation is
exposed in Mitchell and Howard Counties, Texas between Champion
Creek Lake, south of Colorado City, and Signal Peak just southeast of
Big Spring. The base of this section is about 15-20 m of clast-supported
siliceous conglomerate and conglomeratic sandstone well exposed along
the southeastern shore of Champion Creek Lake (UTM 3572950N,
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FIGURE I. Generalized Upper Triassic stratigraphy of the Otis Chalk area and
its location in the Dockum Formation outcrop belt of west Texas.

326000E and vicinity). These strata are assigned to the Camp Springs
Member of the Dockum Formation and disconformably overlie Upper
Permian red beds of the Quartermaster ( = Dewey Lake) Formation
(Lucas and Anderson, 1992, 1993a, b).

Dockum strata above the Camp Springs Member in Howard and
Mitchell Counties are about 80 m of intercalated reddish brown to
grayish red smectitic mudstone, and pale orange to yellowish brown
trough crossbedded, micaceous subarkosic sandstone (Fig. 1). These
strata are the latan Member of the Dockum Formation (Lucas and
Anderson, 1993b).

Sandstones of the latan Member form persistent benches/escarpments
above mudstone slopes and badland areas. Four such benches/escarp-
ments can be identified between Champion Creek Lake and Signal Peak
above a fifth bench formed by the Camp Springs Member (Grover,
1984; Lucas and Anderson, 1992, 1993a, b). The Otis Chalk fossil
vertebrates are present in the mudstone of the latan Member between
the third and fourth sandstones (Fig. 1).

VERTEBRATE FAUNA
Previous studies

A. B. (Bun-el) Cramer (1904-1993) originally discovered vertebrate
fossils near Otis Chalk in the 1920s. Subsequently, E. C. Case from
the University of Michigan and J. W. Stovall from the University of
Oklahoma collected phytosaur specimens from the area, including the
holotypes of the phytosaurs Brachysuchus megalodon and Angisto-
rhinus alticephalus. Substantial collections of fossil vertebrates were
made by crews of the WPA (Works Progress Administration) from 1939
to 1941, which resulted in the descriptions of the new aetosaur "Typo-
thorax" (= Longosuchus) meadei and the new amphibian Buettneria
"howardensis" (= B. perfecta) (Sawin, 1944, 1947; Hunt and Lucas,
1990; Hunt, 1993). A complete osteology of the reptile Trilophosaurus
also was based on these collections (Gregory, 1945).

Elder (1978, 1987) reviewed the WPA collections and Murry (1982,
1989) screenwashed for microvertebrates in the area. Chatterjee (1986)
and Hunt and Lucas (1991b) have named a new proterosaur and a new
rhynchosaur, respectively, from the WPA collections. Schaeffer (1967)
described several new taxa from a quarry rich in macerated and partial
fish. Most recently, the New Mexico Museum of Natural History and
Science and the third author (RK) have made extensive collections.
The fossils illustrated here are in the personal collection of RK. All
Otis Chalk area Triassic vertebrate localities (Fig. 2) are located on
private ranch land.

Taxa

Class Chondrichthyes

Lissodus sp.—One tooth similar to Lissodus humblei Murray (Murry,
1989).

Class Osteichthyes
Arganodus sp.—Toothplates of this lungfish were reported by Murry
(1989).
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localities. Note that our placement of some of the WPA quarries

differs from the map coordinates of these localities listed by Elder (1978).

FIGURE 2. Fossil vertebrate localities of the Otis Chalk area. Q1-4 are WPA quarries, S is the Schaeffer (1967) fish locality, and other numbers refer to new
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FIGURE 3. Buettneria perfecta from the latan Member of the Dockum Formation, Howard County, Texas. A-B, Skull in dorsal (A) and ventral (B) view (locality
11 of Fig. 2). C-F, Two lower jaw arcades in medial (C), ventral (D), occlusal (E) and lateral (F) views (locality Q2 of Fig. 2); note distal end of Trilophosaurus
femur attached to jaw arcade in E-F. G-L, Intercentra in anterior (G, I, K) and ventral (H, J, L) views (locality Q2 of Fig. 2). Scale bars are 10 cm (A-B), 2 cm
(C-F) and 1 cm (G-L).
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J-M) from the Tatan Member of the Dockum Formation, Howard County. Texas. A-I,
(left—B, C, E, right—D) in medial (C) and occlusal (B, D-E) views. F-G,
views. J-M, Scutes of Longosuchus meadei in dorsal (J) and lateral

FIGURE 4. Trilophosaurus buettneri (A-1) and Longosuchis meadei (
Trilophosaurus buettneri (locality Q2 of Fig. 2). A, Left maxilla. B-E, Lower jaws
Right femur in ventral (F) and dorsal (G) views. H-1, Left humerus in dorsal (H) and ventral (1)
(K-M) views (locality 7 of Fig. 2). Scale bars are 2 ¢cm (A-E) and 5 ¢cm (F-M).
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FIGURE 5. Skeleton of a new actosaur genus from the Tatan Member of the Dockum Formation, Howard County, Texas (locality 6 of Fig. 2). A-B. Carapace in
dorsal (A) and ventral (B) views. C, Hind limb in lateral view. D, Tip of tail in dorsal view. E, Close view of paramedian scutes in articulation. Scale bars are 2
c¢cm (D-E), 5 cm (C) and 20 cm (A-B).
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FIGURE 6. Angistorhinus alticephalus from the latan Member of the Dockum Formation, Howard County, Texas. A-B, Skull and lower jaws in dorsal (A) and
lateral (B) views (locality 9 of Fig. 2). C-D, Articulated pelvis in posterior (C) and lateral (D) views (same individual as A-B). E, Skull in lateral view (locality
2 of Fig. 2). Scale bars are 10 cm (C-D) and 20 cm (A-B, E).
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Colobodontidae—Unidentified colobodontid tooth plates (Murry, 1986).

cf. Turseodus sp.—Corrugated scales (Murry, 1986, 1989).

Cionichthys greeni Schaeffer, 1967—Schaeffer (1967) described this
taxon from several partial skeletons found in the fish quarry.

Lasalichthys hillsi Schaeffer, 1967—One specimen from the Otis Chalk
fish quarry (Schaeffer, 1967).

Sinorichthys stewarti Schaeffer, 1967—This redfieldiid is known from
several partial skulls and isolated dermal bones from the fish quarry
(Schaeffer, 1967).

Class Amphibia

Latiscopus disjunctus Wilson, 1948—This enigmatic labyrinthodont is
known only from the holotype skull from Otis Chalk (Wilson, 1948).
Buettneria perfecta Case, 1922—Sawin (1944) described several skulls
and much postcrania as Buettneria howardensis, but all these spec-
imens, as well as recently collected specimens (Fig. 3), pertain to
the typical North American taxon B. perfecta (Hunt, 1993).

Apachesaurus sp.—Isolated intercentra represent this diminutive me-
toposaur.

Class Reptilia

Otischalkia elderae Hunt and Lucas, 1991b—A hyperodapadontine
rhynchosaur represented by limb elements and premaxillae (Hunt and
Lucas, 1991 b).

Trilophosaurus buettneria Case, 1928—This unusual reptile forms more
than two-thirds of the vertebrate fossils from the WPA quarries | and
2 (Fig. 4A-1). Two sizes of individuals are present and it is not
certain whether the two morphs are ontogenetic members of the same
species or represent distinct taxa (Gregory, 1945; Elder, 1978; Murry,
1989).

Malerisaurus langstoni Chatterjee, 1986—Chatterjee (1986) described
this long-necked proterosaur from WPA quarry 2. Procolophonidae—
Reported by Murry (1989).

"Primitive reptiles"—Elder (1978) figured jaw elements with rows of
ankylothecodont teeth. These specimens are so similar to specimens
of Lower Permian captorhinids that we suspect that they are contam-
inants to the Otis Chalk fauna. We note that WPA groups also ex-
cavated Early Permian localities. Elder (1978) also described other
taxa with ankylothecodont dentition that have a single tooth row. She
assigned these specimens to the Proterosuchia, although no syna-
pomorphies support this hypothesis.

Poposaurus gracilis Mehl, 1922—All rauisuchian specimens from Otis
Chalk probably pertain to this taxon.

Longosuchus meadei (Sawin, 1947) __ One of the best-known aetosaurs
from North America because of the abundant specimens from Otis
Chalk (Sawin, 1947; Hunt and Lucas, 1990). Recently collected
specimens include distinctive dermal scutes of this taxon (Fig. 4J—
M).

New aetosaur genus—An articulated skeleton from Otis Chalk pertains
to a new genus of aetosaurs (Fig. 5), which is distinguished by its
very wide dorsal paramedian scutes with radial ornamentation. This
specimen exhibits a waisted carapace anterior to the pelvis and lacks
raised bosses on the dorsal paramedian scutes. It differs from Sta-
gonolepis, the most similar other aetosaur, in having caudal scutes
in which the bosses on the paramedian dorsal scutes become higher
posterior to the pelvis. This new aetosaur genus will be described
elsewhere.

Paleorhinus bransoni Williston, 1904—This primitive phytosaur is rep-
resented by at least five skulls from the Otis Chalk area (Hunt and
Lucas, 1991a).

Angistorhinus alticephalus Stovall and Wharton, 1936—This phytosaur
is represented by the holotype skull and two new skulls, one of which
is associated with much of a postcranial skeleton (Fig. 6).

Brachysuchus megalodon Case, 1929—This robust phytosaur was placed
in the genus Angistorhinus by many previous workers.
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CORRELATION

The presence of the phytosaur Paleorhinus in the Otis Chalk fauna
indicates an early Tuvalian age (Hunt and Lucas, 1991a). Paleorhinus
is found in the Camp Springs Member of the Dockum Formation
throughout its outcrop belt, in the Blue Mesa Member of the Petrified
Forest Formation in northeastern Arizona and the Popo Agie Formation
in Wyoming (Hunt and Lucas, 1991a). Paleorhinus-bearing faunas rep-
resent the oldest known Late Triassic faunas in western North America
(Lucas, 1993).
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