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Abstract—The holotype of Malerisaurus langstoni from the Late Triassic (Otischalkian) Trilophosaurus quarry
2 of West Texas is a chimera. The holotype represents at least 6-7 individuals of four reptilian groups:
Trilophosauridae, Rhynchosauridae, Parasuchidae and Aetosauria. The majority of the material, including all of the
cranial fragments, are re-identified as Trilophosaurus buettneri. Based on the chimeric nature of the specimen, the
holotype of M. langstoni is restricted to the skull fragments and considered a junior subjective synonym of T.
buetterni. This reassessment of M. langstoni calls into question the validity of M. robinsonae from the Maleri
Formation in India and suggests that at least some of the elements referred to this taxon may, in fact, be a record of
Trilophosaurus. This would extend the paleogeographic range of Trilophosaurus from a taxon endemic to the
American Southwest to a nearly Pangean distribution during the Late Triassic.

INTRODUCTION

Malerisaurus langstoni is a Late Triassic (Otischalkian) diapsid
reptile known only from a single partial skeleton, the holotype, collected
from Trilophosaurus quarry 2. Located in Howard County, West Texas,
25 km southeast of Big Spring, the Trilophosaurus quarries in the Colo-
rado City Formation of the Chinle Group (Fig. 1; Lucas et al., 1993;
Lucas and Anderson, 1993) have been among the most important Late
Triassic bonebeds in the American Southwest since their initial excava-
tion and collection between 1939 and 1941 by the Work Projects Admin-
istration (WPA). Over the last 60-plus years, studies of the material
from the various Trilophosaurus quarries have focused on osteology
(Gregory, 1945; Parks, 1969; Demar and Bolt, 1981), taphonomy of the
quarry and paleoecology (Elder 1978, 1987), and the quarries’ faunal
composition with regard to its biostratigraphic utility (Hunt and Lucas,
1993; Lucas et al., 1993; Long and Murry, 1995). Indeed, the vertebrate
fauna of the Trilophosaurus quarries is the “type” fauna of the
Otischalkian land-vertebrate faunachron (lvf) of Hunt and Lucas (1993).

Malerisaurus langstoni, a member of this fauna, has only been
examined in detail once, in its initial description by Chatterjee (1986). In
his description, Chatterjee compared the holotype of M. langstoni to the
holotype and paratype of Malerisaurus robinsonae, a diapsid reptile
from the Maleri Formation of India also initially described by Chatterjee
(1980). Nevertheless, our examination of the holotype of M. langstoni
identifies it as a chimera, consisting of the skull, axial skeleton and femora
of the archosauromorph Trilophosaurus buettneri, which are locally abun-
dant in quarry 2, the humeri of the rhynchosaur Otischalkia elderae, a
probable aetosaur braincase and portions of a juvenile phytosaur. Here,
we also photographically illustrate key elements of the holotype of M.
langstoni for the first time, including the skull, braincase, axial skeleton,
humerus and femur. In this paper, TMM = Texas Memorial Museum,
Austin.

THE HOLOTYPE OF MALERISAURUS LANGSTONI

Chatterjee (1986) described the holotype of Malerisaurus
langstoni, TMM 31099-11, as a nearly complete skeleton of a single
individual consisting of: cranial elements; a braincase; vertebrae 2 through
8 (cervical), 10 through 25 (dorsal), 26 and 27 (sacral), 30 (proximal
caudal) and 37 (distal caudal); interclavicle; shoulder girdle; humerus;
radius; pelvis; femur; and tibia. We focus our discussion on the skull
elements, braincase, axial skeleton, humerus and femur, all of which have
diagnostic value and are generally distinct between Late Triassic reptile
taxa.

Skull

The skull of M. langstoni (Fig. 2) is incomplete. Chatterjee (1986,
p. 298) interpreted the elements present as “the posterior half of the
skull roof, quadrate, left jugal, and right mandible…held together in ma-
trix.” In Chatterjee’s (1986, fig. 2) diagrams of the skull there are three
distinct groups of elements: the parietal/quadrate, the postorbital and the
lower jaw. The initial identifications of Chatterjee (1986) will hereafter
be placed in quotation marks, whereas our current interpretation will be
without quotes.

FIGURE 1. Index map and stratigraphic column showing the location of
Trilophosaurus quarry 2 within the Late Triassic stratigraphy of West Texas.
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The “parietal/quadrate” (Fig. 2A-D; Chatterjee, 1986, fig. 2) is
actually a conglomeration of bone and matrix, although this is difficult to
discern due to the thick preservative used on the specimen. What was
initially interpreted as a “parietal” is actually a partial right maxilla of T.
buettneri seen in medial view (Fig. 2A-B, F). This maxilla, as illustrated,
has been rotated approximately 135° counterclockwise from its original
life position. The gentle curve of the dorsal edge of the maxilla, located at
the lower left in Figure 2B, forms the ventral margin of the right orbit.
The gentle, wave-like sculpturing of the ventral surface of the maxilla,
located at the upper right in the same illustration (Fig. 2B), are the edges
of multiple tooth sockets. The “parietal suture” is the margin between
the mediolaterally-thicker dorsal maxilla and the thinner, more laterally-
placed tooth row. The “parietal foramen,” which Chatterjee (1986) cited
in his diagnosis of the species, is damage to the specimen—simply a
divot in the maxilla—and does not represent a genuine morphologic
feature.

We reinterpret the “postorbital” as the right anterior portion of
the skull of T. buettneri in medial view, consisting of a partial nasal and an
incomplete premaxilla (Fig. 2A-B, E). As illustrated, the anterior portion
of the skull, like the incomplete right maxilla, has been rotated 135°

counterclockwise from its original life position. Reidentification of this
element is based on its overall beak-like-shape and its hollow medial
convexity. The curved posterior margin of the premaxilla may represent
the anterodorsal margin of the external nares. The “postorbital suture” is
actually a glue joint, not a morphologic feature. However, a suture be-
tween the premaxilla and nasal is present and is oriented at a 45° angle
from the anterior tip of the two elements (Fig. 2B).

The “right mandible” is actually an incomplete skull roof consist-
ing of a pair of prefrontals? and frontals? separated by the midline suture
(Fig. 2A-D). A second suture angled towards the midline divides the
prefrontal? and frontal? Only the posterior portion of the skull can be
discerned, although it is likely that more anterior portions of the skull
roof may be present.

Based on our reinterpretation, all of the skull fragments of the
holotype of Malerisaurus langstoni pertain to Trilophosaurus buettneri.
Our comparisons are based on first-hand examinations of numerous speci-
mens in the TMM as well as osteologies of Trilophosaurus skulls by
Gregory (1945), Parks (1969) and Heckert et al. (2006).

Braincase

The braincase of “M. langstoni” is incomplete; the only preserved
portions are the occipital condyle, basisphenoid, basal tuber, opisthotic?
and cultriform process (Fig. 2G-I). The occipital condyle is oval in pos-
terior view with a flattened dorsal margin. The basisphenoid has an oval-
shaped depression between the basipterygoid processes and the basal
tubera. The cultriform process is relatively short and constricted
mediolaterally. A flange of bone that we interpret as a possible opisthotic
extends laterally from the basisphenoid; this flange may represent a
portion of the paraoccipital process.

Among Late Triassic reptiles, a basisphenoid with a hemispheri-
cal depression is only present in the aetosaurs Coahomasuchus,
Stagonolepis, Longosuchus, Desmatosuchus, Typothorax and
Paratypothorax and the rauisuchians Sarcosuchus and Riojasuchus
(Desojo and Heckert, 2004, and references cited therein). Based on the
relative rarity of rauisuchians in Otischalkian deposits and the presence
of aetosaurs within these same deposits, we believe this braincase most
likely is that of an aetosaur. While the size of the braincase is consistent
with a small aetosaur, such as Coahomasuchus, the relatively short
cultriform process of the “M. langstoni” braincase is not consistent with
the elongate cultriform process of Coahomasuchus (Desojo and Heckert,
2004), so the braincase of “M. langstoni” cannot be assigned to that
taxon.

Axial Skeleton

The holotype of M. langstoni preserves a complete cervical se-
ries, more than two-thirds of the dorsal series, two of three sacral verte-
brae and two caudals, one proximal and one distal. However, a number of
anomalies and omissions are present within the axial skeleton. The cervi-
cal vertebrae of the holotype (Fig. 3A-G) are considerably larger than the
dorsal vertebrae (Fig. 3H-I), especially the anterior dorsals (Fig. 3H),
which are approximately half the length of the cervical vertebrae. This
difference in size suggests that the axial skeleton of the holotype is
derived from more than one individual. The cervical vertebrae, “vertebrae
2-7” of Chatterjee (1986, fig. 5), have a consistent overall size and are
probably from a single individual. The two dorsal vertebral series (the
anterior series is vertebrae 10-13 and the posterior series is vertebrae 19-
25 of Chatterjee, 1986, fig. 5) show slight differences in size, which may
represent either variation within the dorsal series or indicate that they are
from two different individuals. The sacral and caudal vertebrae appear
consistent in size with the posterior dorsal series and likely all originated
from the same individual. The anterior series of dorsal vertebrae (Fig.
3H) is illustrated by Chatterjee (1986, fig. 5) as consisting of four com-
plete vertebrae, but when we examined the holotype this series of verte-
brae consisted of three nearly complete vertebrae all with portions of

FIGURE 2. Holotype of “Malerisaurus langstoni,” TMM 31099-11, A-F,
skull fragments in A, medial view, B, interpretative line drawing of elements
in A, C, lateral view, D, interpretative line drawing of elements in C, E,
closeup of right maxillary fragment in medial view, F, closeup of anterior
skull fragments in medial view, G-I, braincase in G, ventral view, H
interpretative line drawing of elements in G, and H, left lateral view. Note
that E-F have been rotated from their life positions. Note that in the line
drawings, white areas represent exposed bone, gray areas represent matrix,
black areas represent perforations in the specimen and hatched areas represent
broken bone surfaces. Abbreviations: bd – basisphenoid depression; bt –
basal tuber; cv – cultriform process; fr? – frontal?; mx – maxilla; na – nasal;
o? – opisthotic?; oc – occipital condyle; prf? – prefrontal?; pmx – premaxilla;
ts – tooth sockets.
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their neural spines missing and a partial centrum attached to the poste-
rior end of the series. Chatterjee (1986) illustrated the posterior series of
dorsal vertebrae as unobstructed in left lateral view (Chatterjee, 1986,
fig. 5), however, a number of ribs have been crushed dorsally into the
sides of the posterior four vertebrae of this series, totally obscuring them
in left lateral view (Fig. 3I).

All of the vertebrae of Malerisaurus langstoni can be assigned to
T. buettneri. The cervical series of M. langstoni shares the following
features with the cervical vertebrae of T. buettneri: tall semicircular neural
spine of vertebra 2; anteroventrally-facing, laterally-projecting diapo-
physes of the vertebrae; and elongate centra that are arched in lateral
view. The dorsal series shares the following similarities with T. buettneri:
neural spines displaced posteriorly and postzygapophyses that extend
past the posterior margin of the centra in the posterior vertebrae (Gre-
gory, 1945). The caudal vertebrae are similar to T. buettneri in that they
both possess extensive transverse processes that have concave dorsal
surfaces. The caudal series is assigned to T. buettneri based on: elongate
cylindrical centra of the vertebrae with no ventral keel; and in the distal
caudals, the prezygapophyses extending directly from the centrum with
no discernable neural arch. Also, Chatterjee (1986, fig. 5) illustrated what
he considered the 37th vertebra, with the anterior end facing towards the
right side of the page; this is not corrected in Figure 3M in order to show
the exact orientation of the specimen as illustrated by Chatterjee (1986).

Pectoral Girdle

The pectoral girdle of “Malerisaurus langstoni” consists of a

narrow, high scapula, a coracoid with a post-glenoid projection and a
glenoid with tubercle above it for the origin of the triceps muscle
(Chatterjee, 1986, fig. 6B). However, these features are all present in the
pectoral girdle of Trilophosaurus buettneri, so the pectoral girdle of “M.
langstoni” possesses no features that distinguish it from T. buettneri
(Gregory, 1945, fig. 7). Therefore we reidentify the pectoral girdle of “M.
langstoni” as a small individual of T. buettneri.

Interclavicle

The interclavicle of “M. langstoni” (Chatterjee, 1986, fig. 6) has a
T-shaped anterior end, that with its slightly triangular anterior end, ap-
pears very similar to a phytosaur interclavicle (Camp, 1930, fig. 14B).
Based on the relatively small size of the specimen we tentatively iden-
tify this element as a juvenile phytosaur interclavicle (Parasuchidae inde-
terminate).

Humerus

The humerus of M. langstoni is that of a rhynchosaur. We directly
compared it with the humeri of the holotype of Otischalkia elderae (Fig.
4A-H; Hunt and Lucas, 1991), and a number of similarities are apparent,
including: expanded proximal and distal ends; a shaft that is oriented
symmetrical to the proximal end; and a proximal end that is tetralobate.
These characteristics are also shared with Trilophosaurus buettneri. In-
deed, the similarity of T. buettneri and O. elderae humeri has made it
difficult to distinguish these taxa based solely on isolated humeri (Long
and Murry, 1995). However, both the humeri of “M. langstoni” and O.
elderae have distal ends that are bilobate in posterior view with ulnar and
radial condyles that are separated by a shallow sulcus, features not
possessed by T. buettneri, which has appressed condyles and no sulcus
(Spielmann et al., 2005, fig. 3c-d). Nevertheless, the humeri of “M.
langstoni” cannot be confidently assigned to O. elderae due to their lack
of a hook-like process on the supinator crest. Furthermore, the “M.
langstoni” humeri do not have prominent supinator crests and lack the
tripodal distal ends that are common among large Late Triassic
rhynchosaurs. However, a similar lack of a prominent supinator crest
and a bilobate distal end is seen in the primitive, gracile rhynchosaur
Mesosuchus browni from the Early Triassic of South Africa (Dilkes,
1998). Thus, the gracile nature of the humeri of “M. langstoni” may
indicate that they represent either a small, adult rhynchosaur, heretofore
undescribed from the Otischalkian fauna, or, more likely, a juvenile
rhynchosaur (Rhynchosauria indet.).

Radius

The radius of “Malerisaurus langstoni” (Chatterjee, 1986, fig. 7)
is a typical Late Triassic reptile radius, without any features that distin-
guish it from many of the other taxa from the Trilophosaurus quarries.
Based on the predominance of T. buettneri from the quarry we tenta-
tively assign the radius of “M. langstoni” to cf. Trilophosaurus buettneri.

Pelvic girdle

The pelvic girdle of “Malerisaurus langstoni” consists of an ilium
that bears a long, low triangular iliac blade with an anterior process, a gap
between the pubis and ischium, a closed acetabulum and a prominent
obturator foramen. All these features are shared with the pelvic girdles of
phytosaurs (compare Chatterjee, 1986, fig. 7a with Camp, 1930, fig. 16),
so based on size we assign the pelvis of “M. langstoni” to a juvenile
phytosaur (Parasuchidae indeterminate).

Femur

The femora of “Malerisaurus langstoni” (Fig. 4I-T) are not as
arched distally as illustrated by Chatterjee (1986, fig. 7). However, they
are nearly identical to femora of T. buettneri from TMM quarry 2. Both
“M. langstoni” and T. buettneri have oval proximal ends with slight

FIGURE 3. Holotype of “Malerisaurus langstoni,” TMM 31099-11. A-G,
Cervical vertebrae in left lateral view. H-I, Dorsal vertebrae in left lateral
view. J-K, Sacral vertebrae in anterior view. L, Anterior caudal vertebrae in
left lateral view. M, Posterior caudal vertebrae in right lateral view. Layout
of figure modified from Chatterjee (1986, fig. 5).
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concavities and an internal trochanter that projects ventrally (Fig. 4I-K);
rectangular distal end (Fig. 4L-N); and extensive internal trochanters that
extend down the proximal third of the femoral shaft (see Spielmann et al.,
2005, for a complete discussion of T. buettneri femoral morphology and
function). The slight kink in the proximal end of the femur of “M.
langstoni” is likely the result of postmortem crushing of the specimen,
and does not represent a morphological feature.

Tibia

Each tibia of “Malerisaurus langstoni” (Chatterjee, 1986, fig. 7f-
g) has a proximal end with a slight groove on the medial surface where the
femoral condyle would meet the rest of the proximal tibia; the proximal
end of each also has an undeveloped cnemial crest, a posteriorly bowed
shaft and a distal end lacking a ventral notch for the reception of the
astragalus, one of the features Chatterjee (1986) used in his diagnosis.
All of these features of the tibia are also seen in Trilophosaurus buettneri
(Gregory, 1945, pl. 20, figs. 1-2), so there is no feature that can distin-
guish the tibiae of the two taxa. Thus, we assign the tibia of “M. langstoni”
to a juvenile T. buettneri.

DIAGNOSIS OF “MALERISAURUS LANGSTONI”

Chatterjee (1986, p. 297-298) provided the following diagnosis of
the genus “Malerisaurus”:

A Late Triassic protorosaurid, up to 120 cm in length; teeth
conical, straight, slightly heterodont; scapulocoracoid nar-
row and tall with prominent postglenoid projection poste-
riorly; elongtated femur with pronounced internal tro-
chanter; distal tarsal reduced to two; astrag[a]lus highly
enlarged, calcaneum small.

Of the characteristics listed, only the prominent postglenoid pro-

jection of the scapulocoracoid and the pronounced internal trochanter of
the femur can be evaluated on the holotype of “M. langstoni.” As noted
above, both of these features are seen in T. buettneri, with the prominent
internal trochanter being a character that distinguishes the genus
Trilophosaurus from all other Late Triassic reptiles.

Chatterjee (1986, p. 298) provided the following diagnosis of the
species “Malerisaurus langstoni”:

Skull with paired parietals and parietal foramen (appar-
ently lacking in Malerisaurus robinsonae); coronoid pro-
cess low; forelimb length 70% of the hindlimb length…tibia
lacks ventral notch for reception of astragalus.

Our reassessment of the skull material of “M. langstoni” invali-
dates all of the skull characters listed by Chatterjee (1986) in his diagno-
sis. Limb ratios cannot be used to define this taxon due to its chimeric
nature. The lack of a ventral notch on the tibia is a character that is also
present in T. buettneri and thus cannot be used as a diagnostic character.

Overall, none of the characters used by Chatterjee (1986) in his
diagnoses of “M. langstoni” are applicable based on our reassessment of
the taxon. Based on the predominance of cranial characteristics in the
diagnosis of “M. langstoni,” we restrict the holotype to the skull frag-
ments (Fig. 2A-E) and consider “M. langstoni” a junior subjective syn-
onym of Trilophosaurus buettneri.

DISCUSSION

Our reassessment has demonstrated the chimeric nature of the
holotype of “Malerisaurus langstoni” and reassigned all the elements of
the holotype (Table 1). Based on this reassessment, the holotype of
“Malerisaurus langstoni” represents remains of 6-7 individual animals:
3-4 individuals of Trilophosaurus buettneri (cranial elements, vertebral
column, pectoral girdle, humerus, radius, femur, tibia); a probable aetosaur
(braincase); a juvenile phytosaur (interclavicle and pelvic girdle) and a

FIGURE 4. Comparison of “Malerisaurus langstoni,” TMM 31099-11, and
archosaurmorph limb elements. A-H, comparison of humeri of M. langstoni
(A, C, E, G) and the holotype of Otischalkia elderae, TMM 31025-263,
(B, D, F, H) in A-B, anterior, C-D, dorsal, E-F, proximal and G-H, distal
views. I-T , comparison of femora of M. langstoni (J, M, P, S) and
Trilophosaurus buettneri, TMM 31025-67(I, K, L, N, O, Q, R, T) in I-K,
proximal, L-N, distal, O-Q, dorsal and R-T, posterior views.

TABLE 1. Chart presenting the reassessment of each element of the holotype
of Malerisaurus langstoni.
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small, gracile and/or juvenile rhynchosaur (humerus).  Thus, the holo-
type represents elements of at least four disparate taxa of Late Triassic
reptiles: Trilophosauridae, Parasuchidae, Rhynchosauridae and
Aetosauria. This is consistent with the known macrovertebrate fauna
from the Trilophosaurus quarries, which are dominated by specimens of

FIGURE 5. Paleogeographic map of the Late Triassic world with
Trilophosaurus and Malerisaurus robinsonae localities highlighted.

T. buettneri with occasional remains of phytosaurs rhynchosaurs and
aetosaurs (Gregory, 1945; Long and Murry, 1995; Heckert, 2004).

“Malerisaurus langstoni” thus joins a list of several taxa from the
Late Triassic of West Texas that have, upon reexamination, been revealed
as chimerae of elements of multiple taxa brought into association by
taphonomic agents. These taxa include Postosuchus (Chatterjee, 1985),
Shuvosaurus (Chatterjee, 1993) and, most prominently, Protoavis
(Chatterjee, 1991) (see Long and Murry, 1995; Witmer, 2001; and others
for relevant discussions).

This reassessement of “M. langstoni” also raises questions about
the validity of Malerisaurus robinsonae from the Maleri Formation of
India (Chatterjee, 1980) and whether portions of it also pertain to
Trilophosaurus. Based on photographs of the holotype of M. robinsonae,
the femora of the specimen have a prominent internal trochanter that
extends down the proximal third of the femoral shaft. This feature is
quite rare among Permo-Triassic tetrapods and is only possessed by
Trilophosaurus and Araeoscelis. If the holotype of M. robinsonae does
indeed represent a partial skeleton of Trilophosaurus, then the paleogeo-
graphic distribution of Trilophosaurus would change from a fairly en-
demic distribution in the American Southwest (Fig. 5; Heckert et al.,
2006) to a nearly Pangean distribution. Also, this would provide the
potential for a stronger correlation between the Maleri Formation of
India and the Chinle Group of the American Southwest (Fig. 5), espe-
cially since it has been determined that isolated Trilophosaurus teeth can
be identified to the species level (Heckert et al., 2006).
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