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marginal preservation (Fig. 3A). The auerior glenoid convex-
ity (terminology of Jenkins 1971y appears to be similar o
that 1n Dimetrodon (Romer and Price 1940; Jenkins 1971).
Although the poor preservation makes inrerpretation difficult,
a narrow depression appears to border thie glenoid convexity
ventraly. This depression is continuous with the more con-
cave, nosterior portion of the glenoid artculation, Romer and
Price 11940) noted that the glenoid was i selatively long struc-
ture ir Lupeosaurus; however, not enough is preserved in
UCLA VP 1651 to allow further comment or comparison,
Deep 0 the glenoid articulation. the scapulocoracoid bulges
conspicuously in the medial direction, giving the pectoral
girdle 1 sigmoid outline in posterior vizw.

Incltded in UCLA VP 1651 is a very poorly preserved left
femur. It compares in general proportions with the femur illus-
trated “or Lupeosaurus by Romer and Pricz (1940). Its incom-
plete nature and weathered surface do not allow a detailed
treatment of its structure, but its general shape and proportions
do not preclude assignment of the specimen to Lupeosaurus.
One questionably associated distal phalangeal element is also
included with UCLA VP 1651, It is broad, flat, and very
short. Distally, it has the shape of a splased wedge and is not
claw-lixe.

Although this description adds new information for only a
restricted poruion of the skeleton, it does appear to confirm the
existence of a distinct, albeit rare. pelycosaur from the exten-
sively :udied fauna of the Early Permian.

Summary and discussion

Receatly, Reisz (1980) questioned the validity of the Lupeo-
sauridzz, relegating Lupeosaurus 1o a posizon of incertae sedis
within the Pelycosauria. However. its marked similarity to
Edaphesaurus remains striking. Thus. the:r potential relation-
ships must be considered. Lupeosaurus and Edaphosaurus
share = conspicuous expansion of the wentral plate of the
clavicle. The clavicles of edaphosaurs are among the largest
of thosz in pelycosaurs, and the clavicle in Lupeosaurus ranks
among the largest of those forms displaying such an expan-
sion. [a both genera, this expansion is achieved by a high
degree of development of the anteromedia: portion of the ven-
tral clavicular plate. No other pelycosaurian genera approach
edapho:aurs or Lupeosaurus in their degre: of development of
this portion of the dermal shoulder girdle Some caseids also
have a relatively large ventral clavicular plate, but they are not
as largz as those in Lupeosaurus or Edaphosaurus; further.
caseids do not possess the extremelv eloagate neural spines
found in either of these genera.

The structure of the subscapulocoraceid fossa in Lupeo-
saurus ;5 more similar to that in edaphosaurs than that in other
pelycosaurs. However, it is deeper and has a more sharply
defined lunate posterior margin. The broadly flured dorsal
margin of the scapular blade in UCL.A VP 165] is a condition
that tends to separate it from Edaphosaurus while being con-
spicuotsly similar to the condition in the o pe of Lupeosaurus.

Strucures of the vertebral column alse bear mention in a
consideration of the relarionships of lupeosaurus. Dorsal
neural :pines and the distal portions of czrvical neural spines
are subuircular in cross section. This conditton is not uniquc
to Lupéosaurus, nor is the possession of ventral keels on the
vertebrae. Subcircular neural spines are round in a varicty of
reptiles und advanced anthracosaurian zmphibians, as are
keeled centra. The lunstarion ol venmal Leels o the cervical
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region in “upeosaurus is a primitive condicon that it shares
with Edarnosaurus and other pelycosaurs.

The onientations of the neural spines in the cervical, mud-
dorsal, an’ posterior dorsal regions of the presacral column
are simila- 10 those found in the primitive ed:phosaur lantha-
saurus (Re:sz and Berman 1986). The cervica spines are tilted
forward abour 20° relative to the vertical axis of the centrum,
those of n::d-dorsal vertebrae project almost airectly upward,
and the posterior neural spines angle caudally. Although
previously unknown, the cervical neural spines apparently
were quite 2longate. Further, the shortering of cervical centra
refative te those of the more posterior dorsal series parallels
that pattern seen in Edaphosaurus. As in Eaphosaurus, the
anterior z-gapophyses are located at a leve! relatively high
above the “entral margin of the centra — approximately seven
to eight ur.is. The sacral ribs in Lupeosaurus remain unfused
distatly. a wmilarity to the condition in caseids and apparently
Edaphosairus (Romer and Price 1940).

Althouge: Lupeosaurus shares a number of wraits with Fda-
phosaurus :nd lanthasaurus, certain differences remain, The
most striking s its lack of laterally projecting rubercles of the
neural spines. The Edaphosauridae is curreatly defined by,
among otf::r things, these lateral tubercles. However, Reisz
and Bermez (1986) observed that such tubercies are absent on
the posteror neural spines of the primitive :daphosaur lan-
thasaurus They further speculated that the pnmitive condition
for the verzbral column in edaphosaurs might be a complete
lack of suc1 tbercles. Additionally, the tubercular process of
the rib 1s more strongly developed in Lupevsaurus than in
Edaphosai.us. Reisz and Berman considered the lack of a
wbercular orocess a derived feature of Edaphosauruys relative
to the morz primitive lanthasaurus.

Lupeosa.ous combines a mosaic of derived and primitive
features. A.though it may be closely related w0 Edaphosaurus
and fanthcraurus, it is clearly more primitive. especially 1n its
lack of latzrally projecting tubercles of the presacral neural
spines. Because of the absence of diagnostic cranial materials,
suggestions of phylogenetic relationship ma: only be tenta-
tive; however, the following evaluations are offered. It
appears thzi Reisz (1980) was correct in poiating out that a
familial distinction for Lupeosaurus relative 1 other pelyco-
saurian gerzra is not justified. With the addition of new infor-
mation. frcm the dermal shoulder girdle and the vertebral
column. L.peosaurus appears to be more closely related to
members of the Edaphosauridae. Of the characteristics
observable n UCLA VP 1651, similaritiess include (i) elongate
neural spirzs, (/) a similar angulation of the neural spines
relative to the vertebral bodies, (ii7) the relauvely high post-
tion of th: transverse processes relative 10 the vertebral
bodies. (iv relatively small size of the cervical centra com-
pared with he rest of the centra, and (v) the expanded ventral
clavicular olate. Lupeosaurus shares the last characteristie
with some caseids as well, but no caseids possess both the
large ventr:l clavicular plate and elongate neural spines. Con-
versely, m:ny pelycosaurian genera exhibit clongate neural
spines. but 1one have the expanded ventral clasicular plate. As
presently czfined (Reisz and Berman 1986-. Lupeosaurus
would be ¢icluded from the Edaphosaumidac because of the
lack of lareral tubercles of the ncural spines. however, as
noted by Berman and Reisz (1986), this character might not
apply ro the most primitive members of the family. In light of
these cond:iions and the inappropriateness o maintaining a
separate taauly lor the reception of Lupeosarus. 1L is tenta-
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tively referred to the Edaphosauridae here, presumably as a
very primitive member of that grouping. Although similar to
Edaphosaurus in many ways, Lupeosaurus appears to be
generically distinct by virtue of its possession of a widely
flared dorsal scapular blade, the lack of latcrally projecting
tubercles of the neural spines. and what is apparently the most
exaggerated expression of the large ventral clavicular plate
among the edaphosaurs.

Because of the lack of diagnostic cranial marterial in Lupeo-
saurus and the incomplete nature of the preservation of the
shoulder girdle in fanthasaurus, the referral of Lupeosaurus to
the Edaphosauridae rematins tentative, and a new familial defi-
nition is not offered at this ttme. A better understanding of the
most primitive members of the Edaphosauridae has been
provided by Berman and Reisz (1986), but a clear picture of
how Lupeosaurus is related 10 other edaphosaurs awaits the
discovery of cranial materials referrable to this genus, as well
as more complete specimens of the small, primitive edapho-
saur fanthasaurus., lanthasaurus stll appears to provide the
best model for primitive edaphosaurs, whereas Lupeosaurus
probably represents the end point of an early offshoot from
some primitive type of “‘edaphosaurid™ stock.
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