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FIG. 1. Oedaleops campi n. gen., n. sp. A, type specimen U.C.M.P. No. 35758, lateral 
aspect; B, the same, dorsal aspect; C, left maxilla U.C.M.P. No. 67222, medial aspect. 
All xL 

frontal and postorbital bones and gradually disappears toward the posterior 
end of the latter. On the whole the sculpture and sulci on the skull roof seem 

. remarkably ordered and symmetrical. (See Plate 1). 
The transverse emargination of the skull table is accentliated by postero

lateral extensions of the supratemporal bones on either side. A strong median 
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nuchal ridge interrupts the smooth curve of the transverse occipital border. 
_-\.n almost insensible transverse crista parallels this edge just behind the 
pineal foramen, and from this the parietal plate descends gradually posteri
orly toward the occiput. The crista is confluent laterally with a thick dorsal 
ridge that radiates posteriorly from near the center of parietal ossifica
tion (delineated by the sculpture pattern), and then passes onto the supra
temporal where it becomes much more pronounced. The dorsal surface of 
the parietal thus enclosed is devoid of sculpture. A considerable area was 
thus available for attachment of the superficial dorsal neck muscles. 

It is impossible to tell how steeply the occipital plate was inclined. In spite 
of the gradual descent of the parietals behind the transverse occipital crest, 
the nearly vertical position of the posterolateral edge of the squamosal sug
gests that the occiput may not have been strongly slanted. It is difficult to 
determine the normal inclination of the cheek plates, but a sharp separation 
between skull table and cheek on the right side suggests that the squamosal 
was more vertical in the uncrushed skull. It is impossible to know whether 
the lateral temporal fenestrae were visible from above, though this seems a 
logical inference. 

The rostrum projects some distance beyond the end of the tooth row 
anteriorly, and although crushed, was obviously obtuse and high. 

The jaw articulation probably occurred not far if at all below the level of 
the tooth row, but again distortion of the specimen injects a degree of un
certainty. The skull roof was not arched above the orbits. 

The largest openings in the skull are the orbits which, as preserved, are 
longer than high (principal diameters of the right opening in the type are 
23.7 mm. and 13.7 mm., respectively). The height was relatively somewhat 
greater in the undistorted skull. The orbit occupies about one-fourth of the 
skull length, and the center of the opening is approximately the anteropos
terior midpOint of the skull. The orbits incise the skull roof broadly, greatly 
reducing the interorbital space. The narrowness here is accentuated by the 
expansion of the prefrontals. 

The normal shape of the lateral temporal fenestra can only be inferred, 
but the opening was about half as large as the orbit. The postorbital bar, 
composed about equally of jugal and postorbital bones, is slender so the orbit 
and fenestra are not widely separated. 

The nares were large openings for so small a skull, with a length of about 
10.5 mm. in the type specimen. Probably the height was about the same. 
There is some suggestion of an inner narial wall on the nasal bones, and the 
openings are floored by a broad inward shelf formed by the premaxillae and 
maxillae. 

The huge, round pineal foramen, almost one-third as wide as the orbit, 
lies at midlength of the parietal plate, but close to the posterior edge of the 
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subdermal skull surface. Its edges are slightly raised. The opening in the 
type specimen has a transverse diameter of 7.0 mm. 

The premaxilla forms the ventral and anterior margins of the naris and 
projects forward and upward beyond the end of the tooth row. The dorsal 
processes of the united premaxillae appear on the superior surface of the 
skull where they extend between the nasal bones for a short distance. 

The wide nasals curve downward onto the lateral surfaces of the face, and 
are broadly arched transversely across the top of the snout. Their relation
ship to the nares has already been described. 

The long parallel-sided frontals have a narrow lateral process that projects 
into the orbital rim between the pre- and postfrontal bones. The part of the 
skull roof formed by these bones is flat, even a little depressed posteromedi
ally. 

The parietals form a very broad, flat leaf-shaped plate whose sharply 
irregular edges are in strong contrast with the smoothly parallel sides of the 
frontals. Broad parietal "lappets" with deeply serrated margins fore and aft 
are firmly integrated with the postorbitals and supratemporals, which sepa
rate the parietal from the squamosal surficially. 

A relatively broad median interparietal element forms the nuchal ridge 
and about half of the dorsal occipital surface of the skull. It sends a strong 
"keystone" process upward and forward between the parietals to within a 
short distance of the transverse OCcipital crest but it fails to reach the sub
dermal surface of the skull table, and is unsculptured. 

The large prefrontal has an inflated appearance in front of the orbit and 
occupies a large space on the side of the face. Above the orbit its edge is 
marked by the corrugated sculpture already described. 

The postfrontal, similarly sculptured, seems small in relation to the pre
frontal, and evidently appeared in lateral aspect only as a narrow band above 
the posterodorsal corner of the orbit. 

In contrast, the postorbital bone is unusually large (but is likewise only 
narrowly exposed in lateral aspect). It extends almost to the posterior end of 
the skull and has a long squamous (or tongue-and-groove) union with the 
supratemporal bone posteromedially. Medially an irregular suture unites it 
with the parietal "lappet." The bone was in contact with the squamosal later
ally at what appears to be a longitudinal tongue-and-groove suture. Farther 
posteriorly it seems to lie upon the dorsal surface of the squamosal. What is 
presumed to be a primitive line of weakness between skull table and cheek 
is well displayed here owing to post-mortem displacement of the squamosal 
forward along the suture. 

The structure in the vicinity of the supratemporal and tabular bones is 
diffcult to interpret owing to the loss of much bone in the type and distortion 
of this region in the referred skull. The supratemporal which is clearly seen 
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in dorsal aspect in the accompanying illustrations is about twice as long as 
wide and appears exceptionally large. It carries a thick and rugose longi
tudinal ridge dorsally, somewhat reminiscent of the posterolateral squamosal 
ridges of eusuchian crocodiles. This terminates posteriorly in a low boss or 
irregular knob, and lends the impression of a hornlike protuberance at the 
posterolateral corner of the skull table. The supratemporal is inserted diago
nally into the posterolateral corner of the skull table where it is lodged in an 
approximately parallel-sided notch, bounded laterally by the postorbital and 
(normally) the squamosal. Anteriorly this bone has a strong interdigitating 
union with the parietal. Posterolaterally its relationships are obscure; these 
will be considered further in the subsequent discussion. 

A broad thin plate of bone medial to a long posterolateral process of the 
parietal and the supratemporal on the left side of the type is evidently a 
tabular bone. It is incomplete ventrally and its relationship to the post
parietal is indistinct. But in the referred specimen a bone in the correspond
ing position shows a long sutural surface for the postparietal (which is dis
placed in the specimen and no longer has a contact with the tabular). Appar
ently the bone was entirely occipital in position and was not visible in lateral 
aspect. The pelycosaurian tabular normally impinges on the posttemporal fe
nestra, but no trace of this opening can be found on the incomplete bones 
preserved. 

The long and low maxilla contains two sets of enlarged teeth. One, repre
senting the usual "canines" of sphenacodonts and eothyridids, comprises two 
tusks and a slightly smaller tooth in front, at the anterior end of the maxillary 
series. A secondary peak is reached toward the end of the anterior third of 
the maxilla's length with a tooth only a little smaller than the posterior canine 
tusk. The greatest vertical expansion of the maxilla occurs above the last of 
the large anterior teeth and continues undiminished posteriorly to a point 
just anterior to the level of the secondary peak. The lateral surface of the 
maxilla behind the tusks is depressed so that the bone appears swollen around 
the bases of the tusks. It does not expand again around the bases of the teeth 
in the secondary peak. An elongate anterior process of the maxilla meets the 
premaxilla in a long diagonal suture beneath the center of the naris. This 
part of the bone is edentulous. Here the maxilla has an inwardly developed 
flange which enters the posteroventral part of the naris and with the pre
maxilla forms a broad floor in that opening. The lateral surface of the bone is 
penetrated here and there by tiny foramina. Above the base of the anterior 
tusk a larger foramen issues from the bone and continues a short distance 
anteroventrally as a shallow groove. A little above this a small slit-like fora
men opens upward. There are two other small grooves in the same vicinity, 
but whether they issue from foramina is uncertain. The maxilla extends 
posteriorly in a long tapering process at least to the level of the postorbital 
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bar, and it may have reached the quadratojugal beneath the lateral temporal 
fenestra. The bone did not tum into the orbit from which it is excluded by a 
long infraorbital ramus of the jugal. It nevertheless appears to bound the 
opening anteroventr~ny in lateral aspect. 

A referred left maxilla (No. 67222) is exposed from the medial side (Fig. 
lc). There is a long sutural surface for the palatine bounded above by the 
thickened alveolar shelf. Anteriorly the roots of the tusks are surmounted by 
a thickened bulge, but this is not as strongly developed as in sphenacodonts. 
The vertical brace that occurs above the enlarged maxillary teeth of typical 
ophiacodonts (Ophiacodon) is not present. A foramen enters the supra
canine bulge above the base of the third (and largest) tooth. 

The lacrimal is narrow and elongate. It extends from the orbit to the naris, 
increasing slightly in width anteriorly and there bending downward in con
cert with the dorsal edge of the maxilla. It bounds the naris completely 
behind, and sends a small process into the opening anteroventrally. This 
combines with the broad maxillary :Hange in the floor of the naris. Exanlina~ 

tion of the referred skull shows that the nasolacrimal canal is completely 
.enclosed within the lacrimal bone. The canal apparently divides within the 
bone and emerges into the orbit through three foramina. Two, more dorsally 
placed, are subequaI in size and considerably larger than. the third, more 
ventral, opening. The lacrimal has an elongate posteroventral process that 
laps along the maxilla below the anterior part of the orbit. This branch of 
the lacrimal is not visible in lateral aspect, nor can the union with the jugal 
be seen. However, the bone appears long enough in the referred skull to have 
reached posteriorly to the anterior end of the infraorbital ramus of the jugal. 
The contact would have occurred within the orbit and would not have been 
visible laterally. 

Exploration of the nariaI openings has failed to reveal a recognizable septo
maxilla, but a tiny curved bit of bone rodged in matrix at the posterodorsal 
comer of the right naris may be part of this bone. Certainly the septoIl'laxilla 
did not appear on the lateral surface of the face. 

The three lateral rami of the jugal are long and slender. The ventral rami 
form, respectively, all of the lower margins of the lateral temporal fenestra 
and the orbit. The temporal ramus appears to have been wide in comparison 
to the slenderness of the postorbital ramus; the depth of the infraorbital 
ramus cannot be determined satisfactorily owing to post-mortem overlap by 
the maxilla. The jugal forms a distinct shelf within the orbit. This is con
tinued backWard and upward as a medially directed flange on the postorbital 
bar, which then continues onto the postorbital bone above. Posteromedially 
the shelf is deflected and becomes confluent with the pterygOid process of 
the jugal. The latter is large and lies mainly hOrizontal, at least as preserved. 

The one squamosal;preserved in the type has been displaced forward along 
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The canines of Oedaleops, relatively large for a pelycosaur, are stilI smaller 
than the huge organs of Eothyris.7 Although the tooth rows in both genera 
end at about the same level posteriorly, the 'maxilla of Oedaleops could have 
carried as many as 19 teeth whereas EothY1'is had no more than 14 or 15, 
depending on the disposition of the precanine. If the EothY1"is precanine is 

. in the maxilla, the premaxillary teeth are two compared to a more usual num
ber of three in Oedaleops. The jaw suspensorium was presumably longer in 
Eothqris than in Oedaleops. . 

Wherever differences are noted, except possibly the lateral processes of the' 
frontal, Oedaleops appears to display the more primitive condition. Few 
alterations are required to derive the Eothyris skull from Oedaleops, and 
most of these appear related to the remarkable specialization of the Eothyris 
dentition. There the short deep mandible, long suspensorium (almost.half 
the total length of the jaw) and massive anterior canine tusks, whatever their 
ada{Jtational significance, bespeak a powerful jaw mechanism. Strengthening 
of the cheek by reduction of the lateral temporal opening, and thickening of 
the postorbital bar might be a natural consequence of increased stresses in 
this region. Parenthetically, Watson (1957), in discussing the small temporal 
fenestra of the millerosaur Milleretta, raises the question whether or not this 
is the mst appearance of a temporal opening in sauropsid reptiles, or the 
"last stage of the closure of a formerly more extensive one." 

111e differences noted seem qualitatively comparable to the criteria often 
used to distinguish genera in the Pelycosauria and some other reptile groups. 
But the resemblance betweenOedaleops and Eothyris is so strong that there 
can be no doubt that they belong in the same family. 

.Oedaleops and other eothyridids compared.-Colobomyeter pholeter 
Vaughn (1958), from the early Permian fissure fillings near Lawton, Okla
homa, was hitherto the second best understood eothyridid. Oedaleops agrees 
with it in~ 

1. The small skull showing a tendency tow~d abbreviation of the face (less ex
treme in OedaZeops). 

2. The general architecture of the cranium. The proportions and relationships of 
individual skull bones are fairly similar except for differences to be noted below. 
The parietal is comparably broad and parietal lappets were probably about equally 
developed. Vaughn suspected the presence of a large supratemporal element in 
Colobom:ycter; if confirmed this would be a strong suggestion of relationship to 
Oedaleops (and Eothyri.s too as pOinted out by Vaughn). 'The lacrimal and jugal 
meet beneath the orbit, more broadly apparently than in Oedaleops. Like Oeda

7 The tiny precanine of Eothyris was apparently overlooked in earlier descriptions, and 
later was placed in the maxillary series by Romer and the premaXillary by Watson. Ex
amination of the specimen leaves me undecided on its position, but there is no question 
that the precanine of Oedaleops is in the maxilla. 
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leops, Colobomycter appears to have had no facial exposure of the septomaxilla. 
3. The large orbits and pineal foramen. Vaughn suspects the anteroventral corner 

of the lateral temporal fenestra was acute and fairly sharp in Colobomycter, a con
dition which he notes is rare in pelycosaurs, but occurs in Varanops. This is cer
tainly also the case in Oedaleops. 

4. The eothyridid tendency toward differentiation of large canine tusks. 
5. The maxilla which bounds the naris posteroventrally and sends a shelflike 

flange into it. A peculiar groove on the side of the maxilla above the tusks in Colo
bomycter may issue from a supracanine foramen as in Oedaleops. 

The similar arrangement of dorsal longitudinal roofing bones in Oedaleops 
and Colobomycter may be explained in the same way as the concomitant 
resemblance between Oedaleops and Eothyris. As would be expected, Colo
bomycter resembles Eothyris about as closely as Oedaleops in the pattern of 
the roofing bones. As between Oedaleops and Eothyris, it is the extensive 
integration of several similar characters into a comparable whole that leads 
to the conclusion that Oedaleops and Colobomycter are related. The supra
canine foramina are uncommon in pelycosaurs and if homologous in these 
genera would strongly support the inferred relationship. 

But differences are extensive also. 

1. The skull of Oedaleops was probably lower and certainly broader behind. 
Proportional differences in reptile skulls are so subject to adaptational influences 
that comparisons of gross form may have little meaning at a supergeneric level. 
Between genera and species, however, they are more significant. The depression 
of the Oedaleops skull is a primitive feature; the greater width suggests a closer 
relationship to Eothyris than to Colobomycter. 

2. The frontals in Colobomycter have a wider lateral process entering the orbit. 
Frontal participation in the orbital rim is a normal pelycosaurian trait. Presence 
of this character in Colobomycter and Oedaleops suggests that failure of the frontal 
to reach the orbit in Eothyris may be an aberrant development rather than a relict 
character in that genus, and not a distinctive feature of theEothyrididae. 

3. There is a wider contact between the parietal and postfrontal in Colobomycter, 
and the parietal appears to have formed much more of the skull table there than 
in Oedaleops. No mention is made of a transverse OCcipital crest in Colobomycter 
and the illustration (Vaughn, 1958, Fig. 1) suggests that there was a relatively 
broad expanse of parietal behind the pineal foramen. The reduction of the sub
dermal area of the parietal posteriorly in Oedaleops is perhaps an advancement 
seen neither in Eothyris nor Colobomycter, but paralleling the emargination of 
the skull table in more advanced ophiacodonts, and perhaps also the structure 
found in caseids (see below) . 

4. Perhaps the most striking difference between these genera is the abbreviation 
of the lacrimal and the consequent union of the maxilla and nasal on the side of 
the face in Colobomycter. This condition occurs elsewhere in non-sphenacodont 
pelycosaurs only in Mycterosaurus and (presumably) Delorhynchus. Some greater 
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expansion of the maxilla would of course be expected in Colobomycter in connec
tion with its larger canine tusks. Oedaleops is distinctly more generalized in this 
regard. 

5. Equally singular is the great expansion of the postorbital bar in Colobomycter. 
A similar condition is known elsewhere in pelycosaurs only in Bayloria, and to a 
lesser degree in Eothyris. Oedaleops is of usual construction. 

6. Although the length of the maxilla appears to be about the same in relation to 
its posterior termination, there is little further resemblance in this bone. In Colo
bomycter it forms much more of the posterior narial rim and as noted occupies a 
larger area of the face than in either Oedaleops or Eothyris. 

7. There are fewer maxillary teeth in Colobomycter, and the canines were larger 
than in Oedaleops, indicating a higher grade in the Eothyrididae. The "secondary 
peak" in the dental series occurs farther back in Colobirmycter, a point probably 
of no ~eat importance. 

S. The sculpture pattern of Colobomycter comprises irregular pits in an other
wise smooth roofing surface. It is very different from the heavily corrugated pattern 
of Oedaleops. The pits in the skull of Colobomycter may suggest a relationship to 
Casea. " 
. Oedaleops seems to lie much closer to Eothyris than to Colobomycter. 

The tiny Baylo-ria morei Olson, from the Arroyo fonnation in Baylor 
County, Texas, is the smallest known pelycosaur. It shows the usual pely
cosaurian morphology associated with small size and agrees with Oedaleops 
accordingly. Also in partial or complete agreement are: 

l.Shortface 
2. Broad depressed cranium 
3. Presence of an unreduced lacrimal which enters the naris anteriorly, and con

tacts the jugal behind 
4. Entry of the frontals into the orbits 
5. Depression" of much of the parietal plate posteriorly, below the general level 
ofilie~ll~k . 
6. A deep transverse emargination of the skull roof posteriorly, occupied at the 

occipital edge by a broad postparietal bone 
7. The position of the parietal foramen posteriorly in relation to the subdermal 

skull roof" 
8. Large supratemporal bones 
9. Position of the jawarticulatioll at the level of the tooth row 
10. A tendency toward enlargement of some anterior maxillary teeth. 

Some of these resemblances are qualified or are so incomplete as to be 
almost meaningless. The relatively inSignificant development of an eothy
ridid type of dental specialization and the abbreviation of the face simply 
suggest that Oedaleops and Bayloria belong in the same family of pelyco
saurs. The position of the jaw articulation is a primitive condition shared 
with other generalized pelycosaurs. The depression of the Bayloria skull is 
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greater in front than behind and the lateral profile is thus distinct from 
Oedaleops where the top of the skull is more on one level. Frontal participa
tion in the orbit of Bayloria appears to result from enlargement of the open
ings and not through development of a lateral process on the frontal bone. 
The transverse emargination of the skull table is accentuated in both Oedale
ops and Bayloria, but in Bayloria this is a result of the posterolateral attenua
tion of the parietal bones instead of an extension of the supratemporals, as in 
Oedaleops. The pineal opening in Bayloria, though comparable in its position 
relative to the parietal plate, occurs posterior to the transverse occipital crest 
and appears to open below the level of the subdermal skull roof! 

The nares bear little similarity to the wide openings in Oedaleops and 
there is no suggestion of an obtuse overhanging rostrum in Bayloria. The end 
of the snout is broadly curved in dorsal outline rather than acute as in Oeda
leops, and the nares open as much to the front as laterally. There is a wide 
lateral exposure of the septomaxilla on the face in Bayloria; in Oedaleops 
this bone is not even seen in lateral aspect. The postorbital bar is reminiscent 
of Colobomycter and is very much wider than in Oedaleops. The postorbital 
bone has not the posterior attenuation seen in Oedaleops. The maxilla is 
relatively slender, doubtless in correlation with the relatively small size of 
the teeth. Bayloria differs markedly from Oedaleops in the presence of four 
premaxillary teeth, three maxillary pre-canines and the relatively small size 
of the single canine tusk. 

Oedaleops seems less closely related to Baylol'ia than to Eothyris, or even 
to Colobomycter. 

Baldwinontls tmx Romer, known only from the scrappy type specimen, is 
from New Mexico Cutler beds at El Cobre Canyon and hence potentially 
interesting for comparison with Oedaleops. The only part preserved that can 
be compared is a section of the maxilla containing a large "tusk," but the five 
or so pre-canines readily distinguish B. tmx from Oedaleops which has only 
one. From material available the (seeming) eothyridid tendency toward 
development of canine tusks is the only suggestion of relationship between 
these genera. 

Baldwinontls dtlnkal'densis Romer, from the Washington group (Lower 
Permian) in eastern Ohio, was assigned to Baldwinontls with reservation 
(Romer, 1952). Although this species is only known from an incomplete 
maxilla it seems to have teeth arranged more as in Oedaleops, with one com
paratively large pre-canine, followed by two larger tusks. The second tooth 
seems to have been larger than the third-a point probably of no great signi
ficance owing to the factor of dental succession. Unlike Oedaleops, a heavy 
finger-like buttress surmounts the canine region on the inner surface of the 
maxilla, in Ophiacodon fashion. Whether the elevation of the maxilla at this 
place was great enough to have met the nasal between the lacrimal and naris 
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height of the skull MyctemsauruS and Oedaleops stand at opposite ends of .. 
a grade with Colobomycter in between. 

Myctemsaurus resembles Oedaleops more than Colobomycter in its more 
usual pelycosaurian postorbital bar. In primitive fashion the jaw articulation 
is not depressed. The quadratojugal is similarly large in Myctemsaurus and 
Oedaleops, but is presumed in both to have been largely hidden in lateral 
aspect by other bones. The last two feahrres are presently indeterminate in 
Colobomycter. A primitive condition shared by Oedaleops and Myctero
saurus is the similarly larger number of teeth than occurs in Colobomycter. 
The dentition of Mycterosaurus (andNitosamus ) shows little differentiation, 
but a graded sequence of larger teeth is present in the maxilla. It is interest
ing that the apex of this series occurs in the anterior third of the maxilla at 
about the same location as the secondary peak in the Oedaleops and Epthyris 
dentitions. 

In none ofthese features does Myctemsaurus resemble Eothyris more than 
Oedaleops. Thus Myctemsaurus and Oedaleops seem about as closely related 
in cranial structure as Myctemsaurus and Colobomycter. It is significant that 
the resemblances to the former are of a primitive nature, those to the latter 
seem related to specializations. 

Mycterosaurus~ it should be noted, has an expanded ilium reminiscent of 
but less extreme than that in Casea. TIus may be especially significant in 
view of the considerable difference in the proportions of the skeletons as a 
whole (see Romer and Price, 1940, Fig. 71). If Myctemsaurus is properly 
placed in the Nitosauridae (Nitosaurus itself shows some iliac expansion) 
this ilium seems to support the idea that nitosaurids and caseids had a com
mon ancestry in the way suggested by Vaughn. . 

Under this interpretation the Nitosauridae could be classed with eda
phosaurs only if the phylum leading to the Caseidae was generally bradytehc, 
with origins considerably more ancient than the existing fossil record shows. 
The archaic appearance of Oedaleopsand Eothyris occurring at a relatively 
late time suggests that tlllsmay in fact have been the case. Presently known 
nitosaurs may attest to survival of a conservative branch of the Edaphosauria 
paralleling the similarly conservative eothyridids among the Ophiacodontia. 
Resemblances in the postcranial skeletons of nitosaurids andcaseids (.see 
Romer and Price. 1940) nlight then be attributed to parallel evolution and 
not necessarily interpreted as evidence of closer than subordinal relationship. 
Whether the Nitosauridae represent the "basal stock» of the Edaphosauria 
earlydenved from some eothyridid ancestor, and whether this ancestor was 
technically an edaphosauror ophiacodont remain moot questions awaiting 
discovery of connecting forms. In neither case, however, would polyphyly 
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have to be invoked to explain the similarities between some edaphosaurs, 
ophiacodonts, and caseids. 

Eothyridids and the Caseidae.-The Caseidae have long puzzled students 
of Permian reptile systematics. It has even been suggested that they should 
rank equally with all other pelycosaurs, but to my knowledge no one in re
cent years has seriously objected to its inclusion in the Pelycosauria. Willis
ton and later Case placed the Caseidae in its own suborder whereas Romer 
has long included it in the Edaphosauria. As recently as 1957 Watson still 
seemed to regard edaphosaurian disposition as improbable, and Olson (1962) 
appears to favor recognition of a caseoid group equivalent to the Edapho
sauria. 

Caseia9 itself is so unusual that its sudden appearance in the fossil record 
seems to have surprised some systematists (though not paleobiologists-see 
Olson, 1962). Until recently the relationships of this genus and its giant rela
tive Cotylorhynchus could only be viewed in an horizontal perspective, but 
now Olson has shown the caseoids to be a varied group with a long history 
of radiation subsequent to the appearance of Casea broilii in the early Per
mian. Watson (1957) tentatively suggested EothYTis as a possible caseid 
ancestor, but the discovery of Colobomycter provided the first concrete evi
dence that the caseids may indeed have descended from the eothyridids (see 
Vaughn, 1958). 

Among the most striking features of Casea and its close relatives is the 
high obtuse rostrum that projects forward beyond the tooth row and sur
rounds the huge narial chamber (for illustrations of Casea and its giant rela
tive Cotylorhynchus, see Romer and Price, 1940, PIs. 19-20). The recon
structed rostrum of Oedaleops (Fig. 5) is exactly what would be expected as 
an antecedent of the Casea construction. In primitive fashion it does not 
project as far forward as in Casea, and it is much lower. The nares are smaller 
and the inner narial wall and shelf construction which are unique properties 
of Casea and Cotylodt,ynchus are only incipient in Oedaleops. They are 
nevertheless better developed there than in any other noncaseid pelycosaur, 
except Delorhynchus, whatever that may be. 

Resemblances go much further than this. The skulls of Oedaleops and 
Eothyris have more the proportions of the Casea skull than any non
eothyridid pelycosaur; the skulls were low, the occipital region depressed. 
The orbits, though large, do not cause the skull roof to bulge upward above 
them. The parietal shows some tendency to become subdermal behind the 
pineal foramen and a transverse OCCipital crest is relatively undeveloped or 

9 For purposes of this discussion Casea refers to the best known and geologically oldest 
species, C. broilii Williston, from the lower Vale beds of Baylor County, Texas. 
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FIG. 5. Oedaleops campi Langston. Reconstructed skull and jaws based mainly on 
U.C.M.P. Nos. 35758 and 67225. The posterior cheek plate has been shifted backward, 
the postorbital bar has been straightened, and the depth of the skull as preserved has 
been increased to compensate for obvious crushing (see Fig. 1). The outline of quadrato
jugal and posterior mandibular elements are conjectural. X 1. a, angular; d, dentary; 
fr, frontal; j, jugal; 1, lacrimal; mx, maxilla; n, nasal; p, parietal; pf, postfrontal; po, post
orbital; pp, postparietal; prf, prefrontal; px, premaxilla;qj, quadratojugal; sa, surangular; 
sq, squamosal; s1, supratemporal; 1, tabular. 
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absent. The cranial roof is broad and the prefrontal bones are expanded so 
that the tooth row was presumably hidden in dorsal aspect. The frontals 
enter the orbital rim via a narrow lateral process. The supratemporal in 
caseids and eothyridids is similarly large, though somewhat larger in the 
latter group; the pronounced nuchal swelling at the postparietal is similarly 
developed. In spite of different proportions, the relationships between lacri
mal, jugal, and maxilla are the same (except Colobomycter); the arrange
ment of the facial bones seem more similar between Oedaleops and Casea 
than between Casea and Colobomycter. The pineal foramen of Casea is the 
largest in pelycosaurs, but among them the foramen of Oedaleops seems 
closet in both relative and absolute size. The shape of the deep dentary in 
Oedaleops with its obtuse anterior outline and strong posterior endentulous 
ascending process is suggestive of conditions in Casea. 

Features in which Oedaleops differs from Casea are mostly attributable to 
a less specialized organization. These include, in addition to the less aberrant 
development of the rostrum and nares: 

1. A longer face in Oedaleops 
2. Retention of an anisodont carnivorous dentition, specialized in a different di

rection from that in Casea 
3. A jaw articulation near the level of the tooth row 
4. An occipital plate (presumably as in Eothyris) more inclined than in Casea 
5. A temporal fenestra in more "normal" pelycosaurian position, not far down on 

the side of the cheek as in Casea 
6. Cheeks (presumably) less vertical than in Casea 
7. Squamosal wider in both its lateral and occipital Ranges 

The regularly corrugated sculpture of Oedaleops differs markedly from the 
pitted, almost crocodilian, rugosity of Casea roofing bones. Whatever signifi
cance this may have, the other differences are of the sort one might reason
ably expect to occur between an ancestor and descendent with the characters 
of Oedaleops and Casea. 

Resemblances between these genera seem to me more significant than 
those observed between Colobomycter and Casea, and Oedaleops does not 
share any of the obvious specializations in cheek architecture and the lacri
mal which distinguish Colobomycter from Casea. Oedaleops shows a more 
primitive cheek architecture than occurs in Casea, but one from which the 
Casea arrangement might have been derived. 

Eothyris resembles Casea in most of the ways that Oedaleops does. The 
specialization of the jaw apparatus has progressed in another direction from 
that of the caseids, however, and the genus stands farther from them morpho
logically than does the earlier Oedaleops. Cranial resemblances between 
caseids and the less known eothyridids are not apparent. 
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From both a structural and chronological viewpoint Oedaleops appears 
the closest approach to a hypothetical Casea ancestor among the eothyridids. 
Its dental specialization may be too advanced, and the form of the sculpture 
may be too different to place the gertus in the direct lineage leading to the 
caseids, but I have little doubt that it lies very close to this lineage. 

Delorhyncht18,. were it better known, might show even closer affinities to 
Casea than does Oedaleops. The unusual nanal structure and sculpture 'ap
pear much like Casea, the nares perhaps, and the sculpture certainly, are 
closer to Casea than to Oedaleops. About the ffilly objections to plaCing 
Delorhynchus in the caseid lineage are the dorsal extension of the maxilla 
and the still mainly predaceous dental equipment. Romer and Price (1940) 
suggest that the lacrimal, abbreviated in a protocaseid (they thought nito
saurid), may again have entered the naris in Casea as a result of facial ab
breviation. If this is correct the first objection disappears. The second objec
tion derives from a too-close adherence to notions about irreversibility; there 
are examples of more radical shifts from carnivorous to herbivorous denti
tions in synapsids than seemingly would be required to produce the isodont 
Ca~ea or Cotylorhynchus dentition from that of Delorhynchus (see Romer, 
1961b ). The simple, pointed, slightly recurved subisodont cones with swollen 
bases and secant coronal ridges described in Delarhynchtts may evince a re
version to less predaceous habits in the direction of the caseid adaptations. 

If these interpretations are correct the Caseidae were probably derived at 
a comparatively late date from some eothyridid source. Their resemblances 
to nitosaurs may have been inherited via the Eothyrididae from a similarly 
ancient ancestry among the ophiacodonts, or they may have acquired them 
independently. The typical edaphosaurs could have been similarly derived 
and retained primitive occipital architecture resembling that of eothyridids 
and caseids. If the caseids were derived latterly from an eothyridid ophia
codont they can hardly be regarded as edaphosaurs in a phyletic sense. They 
may indeed belong in a separate suborder of their own for which Williston's 
term Caseosauria is still available. Olson, apparently arriving at a similar 
conclusion, uses the term Caseoidea in his phyletic scheme (1962, Fig. 69). 

The phyletic ideas expressed in the foregoing discussion are presented 
graphically in the accompanying diagram (Fig. 6) . 
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PLATE I. Oedaleops campi, n. gen. n. sp. Type specimen V.C.M.P. No. 35758, dorsal 
aspect showing details of sculpture pattern. X 2. 
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