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ABSTRACT 

PEFO 5077 is a partial skull of a temnospondyl amphibian from the Holbrook Member of the Moenkopi 
Formation (Middle Triassic: Anisian) of northeastern Arizona. This specimen represents the first 
trematosaurid from the Middle Triassic of the United States. It pertains to a new lonchorhynchine that is 
distinguished from other taxa by the small size of its interpterygoid vacuities . 

INTRODUCTION 

The Trematosauridae is a monophyletic family 
of Triassic temnospondyls (Hammer, 1979, 1987; 
Hellrung, 1987; Milner, 1990; Welles, 1993) that 
are common in Early Triassic strata in Gondwana­
land, Spitzbergen and the Germany. Welles (1993) 
recently reported the first Early Triassic tremato­
saur from the United States which is a partial skull 
from the Wupatki Member of the Moenkopi Forma­
tion of Arizona. Middle Triassic records oftremato­
saurs are rare and are limited to indeterminate 
specimens from Nova Scotia, Canada and India 
(Welles, 1993). Hyperokynodon keuperinus is the 
only Late Triassic representative of this family 
(Hellrung, 1987). Here, we report on the first 
Middle Triassic trematosaur from the United States, 
a partial skull from the Holbrook Member of the 
Moenkopi Formation of northeastern Arizona. 
PEFO refers to Petrified Forest National Park. 

GEOLOGICAL CONTEXT 

The Moenkopi Formation in northeastern 
Arizona consists of up to 150 m of nonmarine red­
beds (McKee, 1954; Stewart et al., 1972; Morales, 
1987). The lower, Wupatki Member has yielded a 
diverse ternnospondyl fauna, including the holotype 
of the trematosaur Cosgriffius campi (Morales, 

1987; Welles, 1993). The medial , Moqui Member 
is unfossiliferous, but the upper, Holbrook Member 
has also produced a diverse amphibian fauna 
(Morales, 1987b ). The Wupatki and Moqui mem­
bers are probably of Spathian (Lower Triassic) age 
whereas the Holbrook Member is early Anisian 
(Middle Triassic) in age (Morales, 1987b). 

The specimen we describe below is from the 
base of a sandstone unit in the Holbrook Member 
from Holbrook, Arizona. The skull derives from an 
intraformational conglomerate from approximately 
the middle of the uppermost sandstone unit of the 
Holbrook Member in this area (Figure. I). This lo­
cality is geographically close to the type locality of 
Therapsipus cumminsi (Hunt et al. , 1993), and the 
Holbrook Member in this area yields a fairly 
diverse ichnofauna and skeletal fauna. 

SYSTEMATIC PALEONTOLOGY 

Monophyletic Hierarchy 

Tetrapoda 

Batrachomorpha 

Temnospondy Ii 

Trematosauridae 

Lonchorhynchinae 

Gen. et sp. nov. 
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FIGURE 1. Stratigraphic section of the upper Moenkopi Formation, Holbrook, AZ showing the stratigraphic level of PEFO 
5077. MM is Moqui Member. 

Referred specimen: PEFO 5077, partial skull 
(Figure. 2). 

DESCRIPTION 

PEFO 5077 is a skull fragment which is visible 
in dorsal view. Much of the dorsal skull roof is 
absent, so portions of the palate are visible in dorsal 
view. The specimen is inclined into the matrix such 
that the anterior portion of the specimen reveals 
part of the skull roof whereas the posterior portion 
is approximately at the level of the palate. The skull 
fragment is 120 mm long with estimated maximum 
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anterior and posterior widths of 60 mm and 97 mm, 
respectively. The specimen is preserved in a 
medium grained sandstone which varies from 
grayish yellow green (5 GY 7/2) to pale red (5 R 
6/2) in color (Goddard et al., 1979). Calcareous 
calcrete clasts and coprolites are associated with 
the skull fragment. The calcrete clasts are up 20 mm 
in length and are subrounded. The coprolites have 
a spiral internal structure and average 11 mm in 
diameter. A coprolite exposed in longitudinal 
section at the posterior end of the skull fragment 
has a length of 25 mm. 
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FIGURE 2. Photograph (A) and interpretative drawing (8) of PEFO 5077. Abbreviations are: t, teeth, c, cultriform process, p, 
posterior margin of interpterygoid vacuity. 

The distribution of matrix relative to bone 
indicates that the skull suffered much damage 
before burial. Missing areas of the skull are 
posterior to the anterolateral wing of the pterygoid, 
anterior to the ?medial vomers, most of the skull 
roof between these areas and portions of the 
palate. Bone and/or impressions of bone are 
preserved on the right and left margins of the skull 
and along the midline. The only undamaged bone 
surface that is preserved is in the medial area. 

The left margin of the specimen (right side of 
skull) consists of an anterior area of bone 18 mm 
long, an impression of bone about 27 mm long and 
a posterior portion that is about 45 mm long and 
consists of the impression of bone, bone and partial 
teeth. The anterior area of bone represents a portion 
of the lateral margin of the skull that has been 
eroded ventrally and is presumably a portion of the 
left maxilla and lachrymal or prefrontal. 

The medial area of bone impression preserves 
the contour of part of the margin of the lateral 
skull wall and the width of the palate lateral to the 

interpterygoid vacuity. The lateral skull wall was 
vertical in its ventral portion, giving a high profile 
to the narrow skull. There are no teeth, or 
impressions of teeth, in this area of the skull. There 
was evidently only a narrow bar formed by the 
maxilla, ectopterygoid, ?pterygoid and ?palatine 
lateral to the interpterygoid vacuity. This bar was 
approximately 3.5 mm wide which is less than 10% 
of the skull width at this point. 

The posterior portion of the left margin is 
eroded down to the level of the palate. A posteriorly 
and medioposteriorly expanding bone is represented 
by an impression and two bone slivers. This must 
represent the pterygoid posterior to the 
interpterygoid vacuity. 

The sutures between the pterygoid, maxilla and 
ectopterygoid are not clear. Along the 
posterolateral margin of the skull fragment, the 
palate is eroded down to the level of the teeth. Eight 
teeth are visible in cross section; they have 
apparently posteriorly decreasing diameters, but 
are not truncated on a flat plane. 
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FIGURE 3. Comparison of lonchorhynchine trematosaur skulls in palatal view. Not to scale. Interpterygoid vacuities are shaded. 
A, PEFO 5077, gen. et. sp. nov (size of interpterygoid vacuities is inferred). B, Cosgrifjius campi (after Welles, 1983 , fig. 48). C, 

Aphaneramma rostratum (after Save Soderbergh, 1936, fig. 33). 

The medial element of the skull consists of a 
deep, narrow bone with a flat dorsal margin that 
narrows dorsally by at least 50%. It also broadens 
slightly anteriorly. Anteriorly this bone is 
apparently truncated. 

The right margin of the specimen (left side of 
skull) consists of an anterior, roughly triangular 
area (23 mm anteroposterior length) and a medial 
segment that preserves teeth in cross section and a 
few slivers of bone. 

The orientation of bone fibers suggests that 
three bones comprise the anterior segment; a 
marginal anteroposterior oriented bone and a more 
medial, anteriorly-flaring element. Medial to these 
two bones there is a third anteroposteriorly directed 
bone. These bones are presumably the maxilla, 
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?prefrontal and??nasal respectively and thus this 
area of the skull is anterior to the interpterygoid 
vacuity. 

The medial portion of the right side of the 
specimen preserves the cross-sections or partial 
cross-sections of six teeth. Bone slivers define the 
lateral margin of the interpterygoid vacuity. 

DISCUSSION 

PEFO 5077 is a temnospondyl amphibian 
because it possesses large interpterygoid vacuities 
(Milner, 1990; note that we utilize Temnospondyli 
as a monphyletic taxon that includes Lissam­
phibia).The vertical lateral wall of the skull 
indicates a skull height that is consistent with this 
assignment. Furthermore, PEFO 5077 represents a 
trematosaur because the cultriform process of the 
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parasphenoid is narrow, relative to the skull width, 
and high (Hammer, 1979, 1987). The narrowness of 
the skull indicates that it pertains to the subfamily 
Lonchorhynchinae (Welles, 1993). The straight 
sides of the skull in the region of the interptery­
goid vacuities and its extreme narrowness indicate 
that the Holbrook " specimen is most closely re­
lated to Cosgriffius (Welles, 1993, figs. 4A-4B) 
and Aphaneramma (Wiman, 1916, pis. 4-5). We 
follow Wiman (1910) and Welles (1993) in 
considering Lonchorhynchus to be a junior 
subjective synonym of Aphaneramma. PEFO 5077 
differs from these genera in having antero­
posteriorly shorter interpterygoid vacuities and 
undoubtedly represents a new taxon (Figure. 3). 
However, the specimen under study is too poor to 
be a holotype and so we assign PEFO 5077 to 
Lonchorhynchinae gen et sp. nov. 

The small size of PEFO 5077 might indicate 
that it represents the juvenile of a different form of 
temnospondyl. Brachyopoids and capitosauroids are 
also known from the Moenkopi Formation 
(Morales, 1987b ). However, brachyopoid skulls are 
very broad and whereas capitosauroid adults have 
relatively narrow skulls,juvenile specimens are also 
broad (Morales, 1987a; Warren and Hutchinson, 
1988; Warren and Schroeder, 1992). In fact, no 
adults or juveniles of any Triassic amphibians have 
narrow straight-sided skulls like PEFO 5077, except 
lonchorhynchine trematosaurs. 

This specimen represents only the fourth occur­
rence of a Middle Triassic lonchorhynchine trema­
tosaur (Welles, 1993). The other records are of 
indeterminate specimens from Nova Scotia, Canada 
and India (Welles, 1993 ). Thus, this is the first 
occurrence of a Middle Triassic trematosaur from 
the United States. 
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