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FIG. 3. UCLA VP 1651, Lupeosaurus d. L. kaYl, panialleft scapulocoracoid. (A) Lateral (outer) aspect. Ponions of neural spines and matrix 
(represented by white unshaded area) obscure most of the upper portion of the blade. (B) \1:edial (itUler) aspect. Dotted tines indicate presumed 
extent of scapula in life. Estimation of scapular extent based in part On Romer and Price (1940). 

Ventrally, the edge of the clavicle diminishes in thickness to 
what was probably a broadly overlapping joint with the inter­
clavicle. The posterior edge is chipped but appears to have 
been fairly thin. The dorsal stalk of the clavicle is a laterally 
compressed extension above the ventral clavicular plate. It is 
stout. its posterior aspect providing a sturdy tongue-and­
groove aniculation for the dorsal scapular blade (Fig. 2). 
Anteriorly, no distinct marks for anachment of the cleithrum 
are preserved. 

Almost the entire dorsal edge of the scapular blade is 
preserved. If postmortem breakage and separation are taken 
into account, it is approximately 22 units long. This is slightly 
larger than even in those specimens of Lupeosaurus described 
by Romer and Price (1940) and, as is characteristic of Lupeo­
saurus, relatively longer than in most other pelycosaurs. The 
lateral face of the scapula in UCLA VP 1651 is obscured by 
lhe neural spines preserved wlm it; however. there is no rea­
sou to dOUbt that it was probably a fairly smooth surface, as 
recom;tructed by Romer and Price (1940). The medial surface 
of the scapula is completely free of matrix. It clearly demon­

strates the broadly flared nature of the blade (Fig. 3B) and the 
acute caudal angulation of the posterior margin (Romer and 
Price 194D, PI. 44). The posterior half of the medial surfaee 
is characteristic by a broad, gently convex fossa. at least some 
of which may have provided a portion of the origin for the sub­
coracoscapularis muscle. 

The supraglenoid foramen is not preserved in UCLA VP 
1651, an indication of its placement anterior to the supragle­
noid buttress. The supraglenoid buttress is a thick pillar of 
bone. almost six units in medio-Iateral measure. The bone of 
the lateral surface is poorly preserved and does not allow fur­
ther description. The medial aspect of the buttress is character­
ized by coarse striations, a marked contrast to the smooth 
internal surface of the dorsal scapular blade, The striations mn 
dorsoventrally. turning caudally after passing posterior to the 
5ubcoracoscapular fossa. The posteriormost edge of me fossa 
15 preserved. [t IS clearly defined by a lip of uniformly finished 
bone and is lunate in shape. 

Only the anterodorsal portion of the glenoid articulation is 
available for study in UCLA VP 1651, and the 'iurface is of 
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margr:1l.1 preservation (Fig. 3A). The amtrior glenoid convex­
iry (I~rminology of Jenkins 1971) aprc'.lIs to be similar LO 

that 11, Dimetrodon (Romer and Price 1940; Jenkins L971). 
AlLho\:gh The poor preservaTion makes imerprerarion difficult. 
a narr,)w depr(;:ssiun app.;:ars to border lh~ glenoid convexity 
Ycntra:ly. This depreSSIon is continuou~ with the more con­
cave. Nsterior ponion of the glenoid am:ulation. Romer and 
Price 11940) noted that the glenoId was 3 ~datlvely long struc­
ture iI: Lupeosaurus; however, not en0'Jgh is preserved in 
UCL~ VP 1651 to allow further comrr:ent or comparison. 
Deep lU the glenoid aniculation. the s'::ipulocoracoid bulges 
consrJ:uously in the medial direc tion. giving the pectoral 
girdle J sigmoid outline in posterior vie"'. 

Inch.:ded in UCLA VP 1651 is a ~'ery rJorly preserved left 
femur. It compares in general proponions with the femur illus­
trated :,)r Lupeosilurus b) Romer and Pnc~ (1940). Its incom­
plete ~..lture and weathered surface do not allow a detailed 
treatment of its structure, but its general 5bpe and proportions 
do nOl preclude assignment of the specir.:en to Lupeosaurus. 
One q~~stionably associated distal phalangeal element is also 
included with UCLA VP 1651. It is broad, flat, and very 
shon. Distally, it has the shape of a spla~ ed wedge and is not 
claw-lL'..:e. 

Alth0ugh this description adds new inT'Jrmation for only a 
restric:~d ponion of the skeleton, it does J?pear 10 contirm the 
existen~e of a distinct, albeit rare. pelyclJsaur from the exten­
sivel~ ,rudied fauna of the Early Penman. 

Summary and discussion 

Rece~tly, Reisz (1980) questioned the \ alidity of the Lupeo­
saurid::e. relegating LupeosauTUs to a po5Illon of incertae sedis 
within the Pelycosauria. However. its [T.arked similarity to 
E<inpll(·sauros remains striking. Thus. the:r potential relation­
ships oust be considered. Lupeosaurus and Edaphosaurus 
share 2. conspicuous expansion of the 'cntral plate of the 
clavicle. The davicles of edaphosaurs are among the largest 
of tho5e in pelycosaurs, and the clavicle m Lupeosaurus ranks 
among (he largest of thos.e forms displa~ mg such an expan­
sion. 1:1 both genera, this expansion i5 achieved by a high 
degree of deVelopment of Ihe anteromedia: portion of the ven­
tral cla-- icular plate. No other pelycosauri:m genera approach 
edaph0,aurs or Lupeosaurus in their degree of development of 
this portion of the dermal shoulder girdle Some case ids also 
have a ~datively large ventral clavicular plJte, but they are not 
as large as those in Lupeosauros or EdGphosaurus; funher. 
caseids do not possess the extremely eloilgate neural spines 
found i...... either of these genera. 

The ,tructure of the subscapulocoracC'ld fossa in Lupeo­
saurus :5 more slmilar to that in edaphos,,-urs than that in other 
pelyco5Jurs. However, il is deeper and has a more sharply 
defined lunate posterior margin. The broadly flared dorsal 
margin of the scapular blade in UCL-\ \'P 1651 is a condition 
that tends to separate it from EdaphosariTi~s while being con­
spicuoL51y similar to the condition in the c:- pe of Lupeosaurns. 

Struc:ures of the vertebral column alSC' bear mention in a 
considcation of me relarionships of LUDeosaurns. Dorsal 
neural 'pines and the distal portions of ce:-vical neura1 spines 
arc sut\::lrculur in cross sectlOn. This conciilion is not uniquc 
to Lupt.)saurns, nor is the possession oi -:cntral keels on the 
vertebr:..c. Subcircular neural spines are iound in a variety of 
reptile~ and advanced anthracosaurian "mphibians, as are 
k=led ~cntra. The IJlllltanoll or venITa! \...~els tu the cervical 

region in :"'upeosaurus is a primitive condilic)n that it shares 
with Edar;WSOIiTUS and other pelycosaurs. 

The onentations of the neural spines in th~ cervical, mid­
dorsal, aD~ pusteriur dursal regions of me rrcsacral column 
are simila.: 10 those found in the primitive ecL.phosaur Ianlha­
saurus (Rc:~z and Berman 1986). The ce:rvica.r spines are tilted 
forward at\.1U[ 20° relative to the veI1ical axi~ of the centrum, 
those of n::d-dorsal vertebrae project almost .mectly upward, 
and the psterior neural spines angle cau.ially. Although 
previousl~ unknown, the cervical neuLal 'Fines apparently 
were quite elongate. Funher, the shortening l'[ cervical centra 
relative tC' those of the mOre posterior dorsal series parallels 
that patten seen in EdaphosauTUs. As in EJphosaurns, the 
anterior r gapophyses are located at a level relatively high 
above the '. cntral margin of the centra - appr0ximately seven 
to eight ur..ts. The sacral ribs in LupeosQunl.\ remain unfused 
distally. a "milarity to the condition in c:.aseic~ and apparently 
EdaphOSQ','11S (Romer and Price 1940). 
Althoug~. LupeosQurus shares a number of ,raits with Edn­

phosaum.< lnd Iamhasaurus, cenain differen.:~s remain. The 
most strik.::1g is its lack of laterally proje{;ting rubercles of the 
neural spees. The Edaphosauridae is curre:1[ly defined by, 
among ott2r things, these lateral tubercles. However, Reisz 
and &nm...l (1986) observed that such tu.berc;es are absent on 
the poster.x neural spines of the primitive ~daphosaur fan­
thasauros They further speculated that the primitive condition 
for the w;-:cbral column in edaphosaurs mighI be a complete 
lack of SUe 1 tubercles. Additionally, the tuber.:ular process of 
the rib IS ;nore strongly developed in Lup~')saurus than in 
&iaphosa....lls. Reisz and Berman cons:ider~j the lack of a 
tubercular Jrocess a derived feature of Edaplpsaurus relative 
to the mar: primitive Ianthasaurus. 

LupeosG.,rus combines a mosaic of derh d and primitive 
featureS. A.[hough it may be closely related ((l Edaphosaurus 
and Iamlw.:·llurus, it is clearly more primitive. especially in its 
lack of la[::rally projecting tubercles of me oresacral neural 
spines. Be":.lUse of the absence of diagnostic cranial materials, 
suggestion; of phylogenetic relationship rna; only be tenta­
tive; hO\\2\'er, the following evaluatioOns .lre offered. It 
appears Ih~[ Reisz (1980) was correct i.m pOlming out Ihal a 
familial dl,:mction for Lupeosaurus relarive 10 other pelyco­
saurian ge~.2ra is not justified. With the llidditi0n of new infor­
mation fren the dermal shoulder girdJle and the venebral 
column. Lpeosauros appears to be mO'I'e closely related to 
memlxrs )f the Edaphosauriciae. Of the characteristics 
observable .n UCLA VP 165 L similarities inciude (i) elongate 
neural spir.:s. (ii) a similar angulation of the neural spines 
relative 10 :he vertebral bodies, (iii) the relau\ ely high posi­
tion of the transverse processes relative 10 the vertebral 
lxxlies. (i\ relatively small size of the ..::er\'l.:al centra com­
pared with :he rest of the centra, and (v) me e\panded ventral 
clavicular ?late. Lupeosaurns shares the last characteristie 
with some .:aseids as well, but no case ids possess both the 
large ventrJ clavicular plate and elongate nema! spines. Con­
versely, rr.:.flY pelycosaurian genera exhibit dongate neural 
spines. bUIlone have the expanded ventral cia' icular plate. As 
presently edined (Reisz and Berman 1986·. Lupeosllurus 
would be ¢\duded from the Edaphosaundae because of the 
lack of la[:ral tuberclcs of the neural spine5. howevcr, as 
noted by Btrman and Reisz (1986), this chaocter might not 
apply ro Ihe most primitive members of me family. In light of 
these cond:,ions and the inappropriateness 0:" maintaining a 
separare Ia.lllly lor the reception ur LupeUsllltrus. Il IS tenta­
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lively referred to the Ed1iphosauridae here, presumably as a 
very primitive member of that grouping. Although similar to 
EdaphoSQunLs in many ways, Lupeosauros appears to be 
generically distinct by virtue of its possession of a widely 
flared dorsal scapular blade, the lack of laterally projecting 
tubercles of the neural spines. and what is apparently the most 
exaggerated expression of the large ventral clavicular plate 

among the ednphosaur!L 
Because of the lack of diagnostic cranial material in Lupeo­

saurus and the incomplete nature of the preservation of (he 
shoulder girdle in IQnthasaurus, the referral of LupeosQuros to 
lhe Edaphosauridae remains tentative, and a new familial defi­
nition is not offered at this time. 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 LupeosQurus is related to other edaphosaurs awaits the 
discovery of cranial materials referrable to this genus, as well 
as more complete specimens of the small, primitive edapho­
saur Ianlhasaurus. Ianthasaurus slill appears to provide the 
best model for primitive edaphosaurs, whereas LupeosauTus 
probably represents the end poim of an early offshoot from 
some primitive type of "edaphosaurid" stock. 
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