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CONCLUSIONS

The detailed study of the osteology of the
Pennsylvanian reptile Petrolacosaurus kan-
sensis adds to our understanding of the anat-
omy of early reptiles. A good knowledge of
the osteology of this form also permits de-
tailed comparisons with other Paleozoic rep-
tiles.

Several authors have suggested that Petro-
lacosaurus should be allied with pelycosaurs.
This association is invalid for the following
reasons: As already indicated, the morpho-
logical features in which this reptile is de-
rived (the synapomorphies of Hennig) over
the captorhinomorph pattern are not at all
similar to the derived features seen in pely-
cosaurs. The similarities between Petrolaco-
saurus and early pelycosaurs are mostly
primitive characters, also shared with the
captorhinomorphs. In addition it has been
argued (Reisz, 1972) that the lower temporal
opening seen in the pelycosaurs developed
in response to selection for more efficient use
of the jaw musculature in forms of increasing
body size. The skulls of the Middle and Up-
per Pennsylvanian pelycosaurs are larger and
considerably more massive than the skulls
of either Petrolacosaurus or early captorhino-
morphs. Early pelycosaurs were, therefore,
able to include into their food supply animals
of greater size, and were probably able to
feed upon captorhinomorphs and other small
contemporary tetrapods. In the postcranial
skeleton, pelycosaurs show advances over the
primitive captorhinomorph pattern that can
be readily attributed to accommodation for
the greater body size. Petrolacosaurus, on the
other hand, evolved in a completely different
direction. Its diapsid skull configuration prob-
ably developed in response to the selective
advantage of maintaining a relatively small,
light-weight skull at the end of a long neck.
The postcranial features indicate that Petro-
lacosaurus was more agile than the capto-
rhinomorphs or pelycosaurs. The combination

of a relatively small, lightly-built skull and

greater agility suggest that this reptile adapt-
ed to a somewhat different food supply than
captorhinomorphs and pelycosaurs. It is dif-
ficult to specify what food was selected, but
it is probable that Petrolacosaurus fed mainly
on terrestrial arthropod invertebrates.

Close phylogenetic relationships of Petro-
lacosaurus to early “eosuchians” are indicated
by derived characters in common with
Youngina, Galesphyrus, Heleosaurus, Kenya-
sauras, and Prolacerta. Most derived petrola-
cosaurid features, not seen in either capto-
rhinomorphs or pelycosaurs, are found in
Youngina. The similar pattern of fenestration
in the skulls of Petrolacosaurus and Youngina
is the most significant of these advanced fea-
tures. Youngina and other diapsids are more
advanced than Petrolacosaurus in some cra-
nial features, but the latter genus is geologi-
cally much older, and understandably more
primitive. The most significant of these spe-
cialized features, not found in Petrolaco-
saurus, involve osteological modifications to-
wards development of a middle ear system
sensitive to airborne sound. There is evidence
to indicate that such modifications in the re-
gion of the ear may have been initiated by
the adaptations already seen in Petrolaco-
saurus. Similarities in function, shape and
orientation of the temporal openings and the
interrelationship of the circumfenestral bones
are strong indications that the upper and
lower temporal fenestrae in Petrolacosaurus,
Youngina and other diapsids are phylogeneti-
cally related.

The erection of the family Petrolacosauri-
dae by Peabody (1952) is valid because there
are several derived characters that can be
used to define this taxon. These derived char-
acters are: an unusually slender, lightly built
premaxilla, unusually thin walled marginal
dentition, six elongate cervical vertebrae,
mammillary processes on the neural arch of
the first sacral vertebra, a well developed
ischiadic notch and forelimbs equal in length
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to hindlimbs. Placement of the family Petro-
lacosauridae at the base of the order “Eo-
suchia” (Peabody, 1952; Reisz, 1977) is how-
ever inappropriate because the latter taxon
is undefined. The inclusion of early diapsid
reptiles into the order “Eosuchia” solely on
the basis of characters that are primitive for
diapsids is invalid. Both the best known
“eosuchian” family, the Younginidae and the
order “Eosuchia” therefore need to be re-
viewed and testable hypotheses of relation-
ships constructed before their phylogenies can
be reevaluated.

Acceptance of Petrolacosaurus as the old-
est known diapsid reptile indicates a long
hiatus in the fossil record of the diapsid
radiation between its first evidence in the late
Pennsylvanian and the subsequent differentia-
tion in the late Permian. The extent of the
early Triassic diapsid radiation confirms that
the origin of the group should be sought
much earlier, probably well within the Paleo-
zoic, as Petrolacosaurus appears to substan-
tiate, but the intervening gap is puzzling.

The conditions of preservation and the

NO. 7

nature of the fossils at Garnett, Kansas sug-
gest that Petrolacosaurus and other terrestrial
tetrapods, invertebrates and plants were
washed into a quiet lagoon from dry ground
(Peabody, 1952). The gap in the fossil rec-
ord may indicate that the early diapsids lived
in environmental conditions which were not,
under normal conditions, conductive to pres-
ervation—areas away from standing water,
or that areas where they may have been
buried have either been eroded away or not
exposed by erosion.

Recent studies of Upper Permian and
Lower Triassic diapsid reptiles from South
Africa (Carroll, 1975, 1976, 1977; Gow, 1975;
Harris and Carroll, 1977) and a preliminary
examination of Permo-Triassic diapsids from
Madagascar and Tanzania, show that this
stage of the diapsid evolution is far more
complicated and extensive than formerly be-
lieved. A more complete picture of the early
diapsid adaptive radiation is required in order
to understand fully how Petrolacosaurus re-
lates to later diapsids.
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SUMMARY

Fossil evidence indicates that Petrolaco-
saurus kansensis, a primitive diapsid reptile
from the Upper Pennsylvanian of Garnett,
Kansas presents a combination of morpho-
logical features that place it near the base
of subsequent diapsid lineages, while also
evidencing close relationships to capto-
rhinomorph reptiles. Shared derived char-
acters (synapomorphies) of diapsids and
Petrolacosaurus include the presence of well
developed superior and inferior temporal,
occipital and suborbital fenestrae. Close
phylogenetic relations between Petrolaco-
saurus and protorothyridid captorhinomorph
reptiles is indicated by the following shared
derived characters: the supratemporal is
reduced to a small narrow sliver of bone
that lies in a shallow groove formed by the
parietal and squamosal, the postorbital does
not reach the supratemporal, the tabular is

small, and the limbs are lightly built. Com-
parison of this species with captorhinomorphs
and other early reptiles indicates that the
diapsid skull configuration may have devel-
oped in response to the selective advantage
of maintaining a relatively small, light weight
skull at the end of a long neck. The con-
figuration of the ear region in both primitive
captorhinomorphs and Petrolacosaurus indi-
cates that these animals were insensitive to
airborne sounds. There is, however, evidence
to suggest that the selective forces for modi-
fications towards development of a middle
ear system sensitive to airborne sounds may
have been initiated in Petrolacosaurus.
Petrolacosaurus is the only described
member of a distinct family of diapsid rep-
tiles whose exact position is difficult to ascer-
tain until the younger diapsids, commonly
called the “eosuchians,” become better known.
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Fic. 1.—Petrolacosaurus kansensis. Reconstruction of skeleton, % 0.75. Composite.





