























































































































































































































Hyoid Apparatus 69

lar artery, passed into these foramina, al-
though into which is unknown. One of the
Richards Spur specimens was sectioned to
reveal that, as in lizards, the arteries anas-
tomose into the cancellous bone of the
articular. Anteroventral to these foramina
is another larger foramen bounded dorsally
by the articular and ventrally by the prear-
ticular. This is the foramen posterior chorda
tympani through which passed the chorda
tympani nerve and the posterior condylar
artery (fig. 32D).

The medial surface was covered by an
extensive mucous epithelium, which extend-
ed onto the lower surface of the retroarticu-
lar process.

The condylar facet is roughly trapezoi-
dal in dorsal aspect (fig. 32B). Three of the
apices form prominent bosses above the pos-
terodorsal and medially sloping facet sur-
face. The larger anteromedial apex forms
the posterior border of the adductor foramen
along its anterior edge. A low, broad ridge
connects it with the prominent posterolateral
boss. The top of this posterior boss shows
aslightly different articular surface pattern.
It appears that a small facet on this boss
served to prevent mandibular depression
without retraction by locking the articular
against an opposing facet on the posteroven-
tral border of the quadrate at the base of
the anteroventral ridge that forms the lower
margin of the stapedial recess. The quadrate
condyle straddles the edge connecting the
anteromedial and posterolateral bosses. The
ridge has a saddle-shaped depression in its
dorsal surface. Deeper depressions are pres-
ent on the condylar facet both laterally and
medially to the ridge. A small posteromedial
boss is located on the posterior edge of the
medial depression which separates it from
the anteromedial boss. The anterolateral
apex is low, being a posterior continuation
from the dorsolateral margin of the
surangular. The articular surface is long
anteroposteriorly, being twice as long as that
of the quadrate. During depression of the
mandible, the articular had not only to rotate
but also to retract. This is the result of the
construction of the posterolateral boss. This
retraction of the mandible was necessary in
order to allow the anterior dentary teeth
to clear the large premaxillary teeth during
adduction and depression.

The ventral surface of the posteromedial

boss of the condyle forms the angular process
of the articular. It is a horizontal, semicircu-
lar, medial projection with a coarsely scarred
ventral surface on the prearticular sutural
plane. It is traversed ventrally by a longitu-
dinal chorda tympani canal, which trans-
mitted that nerve and the posterior condylar
artery. All of the ventral surface is sheathed
by the prearticular except for the indented
posterior border and medial edge. The chorda
tympani foramen lies at the apex of the
indentation. The lateral margins bear many
deep grooves, scars of the insertion of the
lateral slip of the M. pterygoideus.

The articulars of both Romeria prima
(MCZ 1963) and Protocaptorhinus pricei
(MCZ 1478) are preserved and separated
from the quadrates sufficiently to allow
examination. They are typically captorhinid
in form, possessing the trapezoidal condyle
with the prominent bosses and depressions.
The angular process is a well-developed
semicircular, medial extension below the
posteromedial apex in both genera. The
angular process is much more strongly de-
veloped than in Protorothyris archeri (MCZ
1532, 2148, 2149). There is no retroarticular
process, nor is there one in Romeria prima.
Protocaptorhinus pricei has only an abbre-
viated boss on the posterior surface of the
articular. A comparison of the area of the
articular condylar surface and that of the
quadrate surface indicates that some jaw
retraction may have occurred. The absence
of a retroarticular process or the possession
of one of greatly reduced size would have
made the existence of a typical sauropsid
quadrate-supported tympanum unlikely if
not impossible. There is neither evidence of
any type of tympanic support nor room for
such a structure in a region that would have
been covered by the M. depressor mandibulae
or M. cervicomandibularis.

The articulars of primitive captorhino-
morphs are poorly known. In no case has
a retroarticular process been observed.

Hyoid Apparatus

Several specimens of FEocaptorhinus
laticeps (OUSM 15020, 15024, 15101) con-
tain ossified hyoid elements. Only in OUSM
15101 are they preserved in position with
a minimum of crushing (figs. 2B, 13B). The
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elements preserved are the epihyale and the
ceratobranchiale 1.

The epihyale is a long, slender, curved
bony rod that extends posterodorsolaterally
lateral to the crista ventrolateralis of the
braincase and ventral to the stapes. It is
well preserved in OUSM 15101. There are
no identifiable muscle scars, presumably
because of the small size.

The ceratobranchiale I is the larger,
more anterior of the two cornua. It is well
exposed in OUSM 15101 but is badly dam-
aged in two other specimens (OUSM 15020,
15024). It is a heavily ossified, slightly
curved rod with a wide, flattened anterior
end. The anterior extremity is positioned
lateral to the basipterygoid tubercle and
medial to the ventral edge of the quadrate
ramus of the pterygoid. A low crest runs
posteriorly down the ventral surface of the
spatulate anterior end. Laterally there is an
elongate insertion scar of the M. hyoglossus,
M. branchiomandibularis, and M. genio-
hyoideus. Medially there is a similar scar
that extends posteriorly over most of the
ventral surface of the shaft that indicates
the region of M. coracohyoideus and M.
omohyoideus insertion. The posterior end of
the shaft bears a slight ventrolateral facet
that may indicate that a short, cartilaginous
extension (epibranchiale I} was present.

DISCUSSION

Differentiation of Captorhinus
and Eocaptorhinus

A review of the literature pertaining
to small captorhinids reveals an almost uni-
versal tendency to identify all captorhinids
from the Wichita Group, except Price’s type
of Romeria texana, as Captorhinus or its
earlier presumed synonym Pariotichus (Wil-
liston, 1909; Case, 1911; Olson, 1952, 1954,
1962a; Seltin, 1959; Fox and Bowman, 1966).
Only Watson (1954) and Clark and Carroll
(1973) recognized that all of the specimens
from the Wichita Group possess single-rowed
marginal dentitions and, thus, were not
Captorhinus. It should be recognized now
that Captorhinus is a genus of rather short
stratigraphic range, being limited to the
Arroyo and, possibly, the lower Vale Forma-
tions of the Clear Fork Group of the Texas
stratigraphic section. The general abun-

dance of Captorhinus material in the terres-
trial sediments of the southern Midcontinent
region of North America makes it useful
as a zone fossil for the purposes of strati-
graphic correlation.

Captorhinus aguti from the Arroyo
Formation of Texas was described by Case
(1911), Romer (1933, 1945, 1956, 1966), Sel-
tin (1959), Fox and Bowman (1966), and
Clark and Carroll (1973). Captorhinus aguti
has a maxillary and mandibular dentition
consisting of three, and in some specimens
four, subparallel, posteromedially directed
rows of short, chisel-shaped teeth. Even in
very young specimens with skull lengths of
about 15 mm (many Richards Spur jaws),
three short rows of teeth are present. The
misidentification of Wichita captorhinids
has stemmed largely from the failure of
previous researchers to prepare tooth-rows
adequately so that the single-rowed nature
of the dentition could be observed. Before
Clark and Carroll (1973) described the
single-rowed dentitions of these animals
only a few previous papers had referred to
single-tooth-rowed Wichita captorhinids.
Williston (1917) mentioned a possible speci-
men of Labidosaurus hamatus from the
Clyde Formation. Watson (1954) described
briefly a series of small captorhinids from
the Wichita Group of Texas that were rede-
scribed in greater detail later by Clark and
Carroll (1973). Watson was careful to state
that only Captorhinus had multiple tooth-
rows, a point that was missed by Seltin
(1959), who identified two of these forms
(MCZ 1478, 1160) as Captorhinus aguti.
Seltin did have a number of excellent speci-
mens that possessed single tooth-rows. He
failed to recognize their close relationship
to Captorhinus and, instead, referred the
specimens to the genus Labidosaurus, to
which they are related only distantly.

Two previously described forms, Willis-
ton’s (1909) Pariotichus laticeps and Seltin’s
(1959) Labidosaurus oklahomensis, appear
superficially to be identical to Captorhinus
aguti. Both, however, have single-rowed
dentitions and so, by definition, do not belong
to the genus Captorhinus. The new generic
name Eocaptorhinus is used here in the new
combination Eocaptorhinus laticeps (Willis-
ton) to include all Wichita captorhinids that
are identical to Captorhinus aguti except for
the single tooth-row.
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Three genera of Wichita captorhinids—
Romeria, Protocaptorhinus, and Eocapto-
rhinus—form a continuous phylogenetic se-
quence that gave rise to Captorhinus in the
lower Clear Fork (Group). On the basis of
the Texas sequence, an orderly evolutionary
scheme can be developed. The lack of inter-
mediate forms between Eocaptorhinus and
Captorhinusin Texas is perplexing, suggest-
ing rapid replacement of Eocaptorhinus by
Captorhinus from a region outside of
north-central Texas. Alternatively, a hiatus
may exist in the sedimentological record at
the time intermediate forms were present.

The fissure-fill deposits of the Dolese
Brothers quarry at Richards Spur, Oklaho-
ma, have produced thousands of fragmen-
tary specimens of Early Permian reptiles
and amphibians. Most of the reptiles (at least
90 percent, according to Peabody, 1961) are
identifiable as being the remains of small
captorhinids. Of the cranial elements, only
the maxillae and dentaries indicate that
more than one taxon is present. Most bear
multiple rows of teeth in a pattern identical
to that of Captorhinus aguti from Texas,
the species to which they are usually as-
signed. About 1 in 20 tooth-bearing elements
has only a single row of teeth. Olson (1967)
identified these as Labidosaurus, cf. L.
hamatus. As Bolt and DeMar (1975) noted,
this is not the case. The number, shape, and
wear patterns of the teeth, as well as their
very much smaller size, preclude this identi-
fication. Labidosaurus hamatus, a contem-
porary of Captorhinus aguti, is often found
with specimens of Captorhinus in the low-
land, deltaic, and pond deposits of north-cen-
tral Texas. L. hamatus has not been identi-
fied positively from the dry, upland, karst
deposits of the Wichita Mountains at the
Dolese quarry, Richards Spur, Oklahoma.

A full analysis of speciation among the
captorhinids from the Dolese quarry is
beyond the scope of this paper, although a
few comments should be made. To date, only
Peabody (1961) discussed the actual geologic
occurrence of the Richards Spur specimens.
Some have come from fissures (Peabody’s
localities FEP 60/A and FEP 60/B), while
others are from isolated clay pockets that
may represent sections of true cave systems
(localities FEP 60/C, FEP 60/D, FEP 60/E,
and FEP 60/F). Many specimens have been
collected on a general dump of noncommer-

cial clay piled on the quarry floor. It is from
this locality, referred to as FEP 60/G (Pea-
body, 1961) that the most complete skull
of Eocaptorhinus laticeps (Peabody field no.
FEP 60/G-1) was collected.

No stratigraphic control exists over any
of the separate occurrences at the Dolese
quarry. The lower part of the Hennessey
Group surrounds the area for several miles.
It is believed that the initial deposits were
of coarse, arkosic sandstone, similar to that
of contemporaneous sediments in the imme-
diate vicinity of the Wichita Mountains. The
coarseness of the sand is indicative of active
transportation by fast-moving, probably in-
termittent, streams in a well-developed karst
region. The large quantity of broken and
scattered bone that commonly occurs as a
bone breccia suggests frequent reworking
and redeposition of these sediments. Altera-
tion of the arkosic sandstones to undisturbed
kaolinite occurred in situ through the action
of percolating ground water (Ada Swineford,
oral communication, in Peabody, 1961).

Numerous specimens of small capto-
rhinids appear at the Dolese quarry with
tooth-row patterns that are intermediate in
form between the definitive forms of Eocap-
torhinus laticeps and Captorhinus aguti. The
lack of stratigraphic control makes it
impossible to tell whether the captorhinids
at the Dolese quarry comprise one extremely
variable species with interbreeding single-
rowed or multiple-rowed phenotypes or
whether they constitute a single lineage,
evolving through time from a single to a
multiple-rowed condition, that has become
badly mixed by frequent reworking of the
sediments. In the absence of stratigraphic
or genetic control, it appears to be most
reasonable to retain the wusual paleo-
morphospecies concept wherein the tooth-
rows are deemed to be of primary importance
as the morphological indicator separating
the species, and in this case also the genera.
By this reasoning, all specimens with single
tooth-rows are referred to as Eocaptorhinus
laticeps, while multiple-tooth-rowed forms
are referred to as Captorhinus aguti. Some
intermediate forms will, of course, require
a rather subjective separation into one or
the other of these genera. This is simply
a taxonomic expedient that prevents unwar-
ranted alteration of a long-established ge-
neric diagnosis; see Case (1911), Seltin
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(1959), and Fox and Bowman (1966).

It is apparent that the taxonomic and
phylogenetic problems of the Richards Spur
captorhinids are extremely complex and
open to a variety of interpretations. The
solution suggested here is a speculative,
interim one meant only to suffice until more
information on the structure and develop-
ment of all the Richards Spur captorhinids
and, in particular, the evolution of their
dental patterns can be accumulated.

Speciation within Early Captorhinids

Watson (1954) recognized that a nearly
complete phylogenetic lineage leading to
Captorhinus aguti was visible in a sequence
of specimens collected from the lower Wichi-
ta Group (Wolfcampian) deposits of north-
central Texas. Clark and Carroll (1973) pro-
duced a detailed redescription of the
members of this sequence. The sequence
provides an excellent example of gradual
change through time. Differentiation be-
tween genera and species is difficult on
strictly morphological grounds. To a large
extent, it has become customary to regard
the Wolfcampian captorhinids as succes-
sional species, with each readily identifiable
time boundary (usually a formation bound-
ary) serving to limit temporally the range
of any species. The two species of Romeria
are separated on the basis of “the difference
in age and dentition” (Clark and Carroll,
1973). As has been noted, R. texana has four,
not five, premaxillary teeth, as has R. prima,
and 21 rather than 20 maxillary teeth, thus
increasing the apparent similarity between
the species. The material used in developing
the descriptions of these species is incom-
plete, thus preventing any definite conclu-
sions from being reached relating to the
differentiation of the species on morphologi-
cal grounds. At the present time, it seems
reasonable to retain the two species—
Romeria prima from the Moran Formation
and Romeria texana from the Putnam
Formation—as successional or temporal
species. The applicability of the species
names in regions outside of the type area
in north-central Texas is extremely limited
because of the difficulty experienced in
correlating the Texas deposits with those of
other North American Wolfcampian locali-
ties.

Clark and Carroll (1973) described a
small captorhinid from the upper Admiral
Formation as the new species Protocapto-
rhinus pricei. It is distinguishable from the
species of Romeria only in the reduction of
the slight nuchal crest characteristic of Ro-
meria. The sedimentological record indicates
that the difference in age between the ap-
pearance of R. prima and that of R. texana
was somewhat less than that between R.
texana and Protocaptorhinus pricei. The dif-
ferences exhibited between Romeria texana
and Protocaptorhinus pricei are sufficiently
small that as strong a case can be made
for retaining the latter species within the
genus Romeria as for assigning it to a dif-
ferent genus. It too is a successional or
temporal species, but it was judged by Clark
and Carroll (1973) to have sufficient dif-
ferences in structure that it also might be
considered to be a new, morphological genus.
A specimen, probably referable to Protocap-
torhinus pricei, is known as late as the lower
Belle Plains Formation (FMNH UC 1119).

In this study all forms resembling Cap-
torhinus aguti in skull structure, except for
the presence of a single row of maxillary
and dentary teeth, have been included in
the morphospecies Eocaptorhinus laticeps.
Considerable individual variability is ac-
cepted as normal; thus, gross size, number
of teeth, and degree of “cheek swelling” are
considered to be of little taxonomic signifi-
cance. The species has a wider stratigraphic
and, thus, temporal range than does any one
of the more primitive species. The earliest
specimen of E. laticeps (MCZ 1483) is from
the upper Belle Plains Formation of Texas.
Numerous identical specimens have been
collected from the contemporaneous upper
Wellington Formation (McCann quarry) of
Oklahoma. Other specimens are known from
throughout the Clyde Formation of Texas
(Appendix), including the type specimen
(FMNH UC 642). Because the species E.
laticeps is defined more broadly than are
the species Romeria prima, R. texana, or
Protocaptorhinus pricei, it is possible to ob-
serve numerous progressive changes, partic-
ularly in development of tooth-wear pat-
terns, that are at least as prominent as those
that occur between the appearance of Ro-
meria prima and Protocaptorhinus pricei.
Since these changes occurred progressively
and gradually, subdivision of this taxon into
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successional species would be artificial and
confining.

The differentiation between Protocap-
torhinus pricei and Eocaptorhinus laticeps
was based less on a desire for scientific
accuracy than on a desire to retain as much
of the existing taxonomic scheme as possible.
Thus, all specimens believed to have evolved
from forms identified as Protocaptorhinus
pricei by Clark and Carroll (1973) and being
in the direct lineage of Captorhinus aguti
are referred to the species Eocaptorhinus
laticeps. This form is present from the upper
Belle Plains Formation to the Lueders
Formation in Texas. A small time gap sepa-
rates the earliest specimen of Eocaptorhinus
laticeps (MCZ 1483) from the youngest spec-
imen of Protocaptorhinus pricei (MCZ 1160).
MCZ 1160 shows a number of features, most
notably larger size, incipient development
of the retroarticular process, and fewer,
heavier teeth, that make it an excellent
intermediate between the definitive Proto-
captorhinus pricei (MCZ 1478) and the earli-
est Eocaptorhinus laticeps. Eocaptorhinus
laticeps typically has a larger overall size,
more strongly developed retroarticular pro-
cesses, and more strongly swollen cheeks
than does Protocaptorhinus pricei.

Variation within Species Eocaptorhinus
laticeps

Two forms of variability must here be
takeninto consideration: individual variabil-
ity within any single population (fixed time)
and variability through time. The degree of
individual variability may be judged by
reference to the numerous specimens from
the McCann quarry. Specimens of apparent-
ly adult animals exhibit skull lengths of
between 81 mm (OUSM 15102) and 66.6 mm
(OUSM 15101). This difference in skull
lengths may be attributable to any of a
number of reasons of which slight sexual
dimorphism and relative individual ages are
the most likely. The number of maxillary
teeth in adults is remarkably constant at
22 or 23, regardless of size.

The variability through time is signifi-
cant to an understanding of the stages
through which Eocaptorhinus laticeps devel-
oped before giving rise to Captorhinus aguti.
An estimated mean skull length for adult
specimens of E. laticeps of about 68 mm is

typical of both the older Oklahoma speci-
mens and the younger Texas specimens. The
earlier forms appear to have a greater
average skull size of 71.8 mm, as opposed
to only 64.0 mm for the later forms. While
the number of specimens is small and, thus,
of doubtful statistical significance, it does
seem to indicate that there was a tendency
for juvenile and subadult animals to become
buried in the Texas deltaic deposits with
much greater frequency than in the upland
stream deposits of Oklahoma. The implica-
tionis that environmental constraints rather
than genetic programming are responsible
for the high degree of variability in average
skull size in preserved and collected speci-
mens of E. laticeps.

All of the uncrushed specimens of Eo-
captorhinus laticeps from the McCann
quarry show a markedly angular cheek-skull
table junction (fig. 2C) similar to that seen
in Captorhinus (Romer, 1956). Some cold-
flow deformation of the type specimen of
Eocaptorhinus laticeps (FMNH UC 642) has
occurred, thus giving this specimen a com-
pletely rounded dorsal, occipital margin.

Lateral deflection of the maxillae is a
feature common to all captorhinids. In Ro-
meria and Protocaptorhinus the deflection
isnot great, so that cheek swelling, although
definitely present, is not highly developed.
Cheek swelling is, in large part, a natural
consequence of greater size related to the
second-power multiplication of the cross-sec-
tional area of the adductor musculature.
Thus, juveniles can be expected to have less
pronounced cheek swelling or even none at
all, while adults may exhibit considerable
swelling. This is especially apparent when
a juvenile specimen of Eocaptorhinus lati-
ceps (FMNH UC 1698) (fig. 13A) is compared
with an adult (FMNH UC 642, 701) (fig.
3A, 20A). There is a minor degree of varia-
tion in the amount of cheek swelling between
early and later forms of Eocaptorhinus lati-
ceps. The slightly older E. laticeps specimens
appear to show a slightly less pronounced
degree of cheek swelling that is surely closely
correlated with the more angular cheek-
skull table union (fig. 33, 34).

A more pronounced change in dental-
wear patterns occurred during the evolution
of the Wichita captorhinids. It is beyond the
scope of this paper to enter into a detailed
discussion of the evolution of the captorhinid
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Group

Wichita

Figure 33. Development of captorhinid
skull pattern. Dorsal view. North-central
Texas stratigraphic units shown at left. Scale
equals 1 cm.

jaw mechanisms and its bearing on the
development of the specific tooth-wear pat-
terns and tooth-row structures. The lack of
any appreciable parasagittal motion has
helped to maintain the primitive, sharp,
conical tooth pattern in Romeria and Proto-
captorhinus. Early specimens of Eocapto-
rhinus laticeps had developed moderate
parasagittal motion that, combined with the
increased cheek swelling, led to slight facet-
ing (often casually referred to as “lateral
compression”) of the lingual surface of max-
illary teeth and labial surfaces of dentary
teeth posterior to the point of maxillary
deflection. Thus, in specimens of E. laticeps
(OUSM 15022, 15101, 15102), the teeth in
the posterior half of the jaws features low,
rounded tips. Anteriorly the teeth remain
sharp. This pattern is typical of all the E.

l Lueders

Clyde

Belle Plains [

I Admiral

Putnam

Moran

Discussion

Eocaptorhinus laticeps

Romeria prima

laticeps specimens from the McCann quarry
in northern Oklahoma. One other specimen
of E. laticeps (MCZ 1483) from the “Trema-
tops Locality,” upper Belle Plains Formation
in Baylor County, Texas, shows this pattern.
MCZ 1483 is the oldest definitely identified
specimen of Eocaptorhinus laticeps from the
Texas section. In Texas, the best E. laticeps
specimens come from the younger upper
Clyde Formation. The Clyde E. laticeps
(FMNH UC 642, 701), in consequence of its
slightly greater cheek swelling and parasag-
ittal jaw motion, has an increased degree
of wear on the post-caniniform teeth. The
more posterior teeth are heavily worn with
straight chisel-shaped tips. Berman (1970)
described a number of captorhinid dentaries
that he originally believed belonged to gym-
narthrid microsaurs. In fact, these specimens
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(UCLA VP 1973, 1974, 1975, 1976) are
advanced forms of Eocaptorhinus sp. identi-
cal to the single-tooth-rowed form from Rich-
ards Spur. A significant amount of crush-
ing or grinding action has also been intro-
duced into the occlusal motion, thereby pro-
ducing flat-topped, chisel-shaped teeth with
a wear pattern virtually indistinguishable
from that of Captorhinus aguti.
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APPENDIX

Specimens Examined

Clyde Formation

Eocaptorhinus laticeps

FMNH UC 196: Mitchell Creek, near Wichita
River, Baylor County, Texas. Very poor
fragmented skull, pieces of parietal and
snout.

FMNH UC 228: Mitchell Creek, Baylor
County, Texas. Mandibular fragments;
mold of single tooth-row.

FMNH UC 642: Holotype of Pariotichus lati-
ceps Williston; Mitchell Creek, Baylor
County, Texas. Complete skull and skele-
ton in claystone nodule.

FMNH UC 701: Mitchell Creek, Baylor
County, Texas. Uncrushed skull with some
postcranial material in claystone nodule.

FMNH UC 1043: Mitchell Creek, below Ma-
belle, Baylor County, Texas. Crushed par-
tial skull; most bone spalled off; cast of
internal surface of skull; single maxillary
tooth-row.

FMNH UC 1045: Mitchell Creek, Baylor
County, Texas. Fragment of posterior por-
tion of left mandible.

FMNH UC 1698: Mitchell Creek, Baylor
County, Texas. Complete juvenile skull;
some dorsoventral crushing.

MCZ 1740: Weiss locality, Red pasture line
house, Wilbarger County, Texas. Complete
skull in very hard clay matrix; bone re-
placed by silica(?); some crushing of back
of skull.

MCZ 2804: 1 mile south of Electra, HT&B RR.
Survey A-137, about middle of north sec-
tion line, Wichita County, Texas. Frag-
mentary skull, including both maxillae
and both mandibles; single maxillary
tooth-row; some vertical fragments.

Belle Plains Formation

Eocaptorhinus laticeps

MCZ 1483: Trematops locality, west of Wil-
liams Ranch, J. Gibbs Survey A-5666,
southeast of Fulda, Baylor County, Texas.
Badly crushed and fragmented skull, in-
cluding most of right side; single tooth-
row; much of bone surface destroyed by
acid etching.

Protocaptorhinus, cf. P. price

FMNH UC 1119: Wichita River, near Vernon
crossing, Baylor County, Texas. A com-
plete occiput indistinguishable from type
of Protocaptorhinus pricei.

MCZ 1160: 1.5 miles northwest of Woodrum
house, Archer County, Texas. A badly
crushed, complete skull; dorsoventrally
flattened; single maxillary tooth-row.

Admiral Formation
Protocaptorhinus pricet
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MCZ 1478: Rattlesnake Canyon, Archer
County, Texas. Skull and associated ele-
ments of anterior postcranial skeleton.

Putnam Formation

Romeria texana
MCZ 1480: Archer City Bonebed, Archer
County, Texas. Skull lacking braincase,
postparietals, and mandibles.
UT 40001-3: Zott pasture, SWV4 sec 55, block
3, Clark and Plumb Survey, 3 miles north
of Windthorst, Archer County, Texas.

Moran Formation

Romeria prima
MCZ 1963: Cottonwood Creek, Archer County,
Texas. Skull with associated fragmentary
postcranial skeleton.

Wellington Formation

Eocaptorhinus laticeps

OUSM 150204, 15020B (3-1-S4, 3-0-S5): Mc-
Cann rock quarry, 2 miles northeast of
Eddy, Kay County, Oklahoma. Also
termed Eddy site and Nardin site. OUSM
15020 consists of two blocks originally
given different museum numbers (3-1-S4
and 3-0-S5). 15020A (3-1-S4) was the
paratype of Seltin’s (1959) Labidosaurus
oklahomensis. 15020B (3-0-S5) was not
described.

OUSM 15020A: Complete snout forward of
center of orbits; right mandible has been
removed to reveal single maxillary tooth-
row; right mandible was completely de-
stroyed during this procedure.

OUSM 15020B: Partial skull rearward of cen-
ter of orbits; first 21 presacral vertebrae;
fragmentary shoulder girdle; right fore-
limb.

OUSM 15021 (3-1-S8): McCann rock quarry,
2 miles northeast of Eddy, Kay County,
Oklahoma. Partial snout; five premaxil-
lary teeth; single-row maxillary dentition;
complete right mandible with single-row
dentition; left jugal; both vomers.

OUSM 15022 (3-1-S7): McCann rock quarry,
2 miles northeast of Eddy, Kay County,
Oklahoma. Holotype of Labidosaurus ok-
lahomensis Seltin  (1959). Partially
crushed skull; left-rear portion with
braincase missing.

OUSM 15023 (3-4-S6): McCann rock quarry,
2 miles northeast of Eddy, Kay County,
Oklahoma. Scattered skull fragments.

OUSM 15024 (3-1-S6): McCann rock quarry,
2 miles northeast of Eddy, Kay County,
Oklahoma. Braincase and excellent palate
in partially crushed skull; good cultriform
process; some sclerotic plates; well-pre-
served manus; considerable postcranial
skeleton with tail, pes.
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OUSM 15025 (3-34-S3): McCann rock quarry, Oklahoma. Complete skeleton and skull;
2 miles northeast of Eddy, Kay County, slight crushing of skull; vertebral column
Oklahoma. Scattered fragments of skull, twisted through 180° ; has suffered some
limbs, vertebrae. damage through poor preparation.

OUSM 15027 (3-0-S3): McCann rock quarry, OUSM 15102 (3-1-83): McCann rock quarry,
2 miles northeast of Eddy, Kay County, 2 miles northeast of Eddy, Kay County,
Oklahoma. Assorted fragments. Oklahoma. Left half of skull; crushed

OUSM 15101 (3-0-84): McCann rock quarry, laterally; excellent preservation and dis-

2 miles northeast of Eddy, Kay County, articulation.
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pelycosaurs 37, 38, 47, 51, 63
Permian 3, 11, 12, 71
Pleuristion brachycoelus 31
postfrontal 28, 32, 34, (34), 58
postorbital 14, 29, 32, 34-35, (34),
37
postparietal (6), 14, (20), (21), 28,
29, 31-32, 37, 48, 53
prearticular (6), (7), (61), 64, 65, 66,
67
pre-Captorhinus 3
prefrontal (9), 27-28, (27), 31, 32,
34, 58
pre-Labidosaurus 3
premaxilla 1, 2, 14-17, (15), 27, 38,
40
Price, L. I, cited 50, 51, 52, 53, 54,
55, 57, 59
proatlas 54
process(us) 16, 54, 58
alar 51
angled, angular 14, (15), 60, 66,
69
anterior 35, 37, 41, 64, 67, 68
anteromedial 38, 39, 40
ascending 53
basicranial 43
basipterygoid 50
basitrabecular 14
clinoideus 43, 44, 50, 51, 52
coronoid 60
cultriform 43, 48, 50, 57
dorsal 64
dorsolateral 31
entoglossus 63
internal jugal 37

Index

lateral 53
marginal 53
maxillary 17, 18, 40, 41
medial 13, 35, 38
median 14, (15), 53
occipital 48
paroccipital 47, 48, 53, 55, 56, 57
premaxillary 14, 16, 17, 23, 38,
40
quadrate 42
quadratojugal 48
retroarticular 12, 13, 23, 60, 67,
68, 69
rostral 50
sellaris 43, 51, 52
septomaxillary 23
supratrigeminal 53
transverse 44
ventral 32, 34, 51
ventrolateral 31
vomerine 17, 40
prootic 48, (49), 50, 51, 52-53, 55,
56, 58, 59
Protocaptorhinus 1, 2, 12, 17, 30,
32, 38, 59, 66
pricei 2, 8, 11, 17, 19, 20, 22, 23,
28, 32, 34, 35, 37, 47, 50, 53,
55, 57, 59, 67, 69, 72, 73
Protorothyris 22, 26, 38, 44, 60
archeri 28, 40, 42, 54, 59, 63, 65,
67, 69
Pseudemys scripta 62
pterygoid 13, (16), (20), 25, 27, 39,
(39), 40, 41, 42-44, 46, 47, 48,
52, 64, 70
Puercosaurus obtusidens 11
Putnam Formation 11
quadrate 42, 43, 46-48, (47), 59,
69 see also foramen and
condyle
quadratojugal (12), (13), 14, (21),
(33), 37-38, 46, (47), 48, 66
ramus 27, 28, 35, 56
intermandibularis medius 60
mandibular 60
medial palatal 42
nasal 41
palatine 42, 51
premaxillary 16
quadrate 43, 44, 46, 47, 70
symphysial 62
ventral 32
vomerine 14
recess(us)
ampular 53
basicranial 44, 45, 46
columellar 47, 59
coronoid 35, 43
epipterygoid 43, 44
lagenar 57
stapedial 56, (56), 57, 58, 69
Reisz, Dr. Robert 5
rhombencephalon 51
Richards Spur, Oklahoma 3, 4, 5,
7, 22, 28, 51, 54, 58, 67, 70, 71,
72, 75
Romer, A. S., cited 1, 11, 13, 14,
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50, 51, 64, 70
Romer, A. S, and Price, L. I, cited
26, 44, 50, 51
Romeria 1, 11, 12, 17, 30, 31, 38,
59, 66, 72, 74
prima 3, 17, 20, 22, 28, 31, 32,
34, 35, 37, 38, 50, 53, 55, 57,
59, 63, 67, 69, 72
texana 3, 11, 17, 22, 27, 28, 31,
32, 34, 35, 37, 38, 40, 42, 43,
44, 46, 50, 57, 70, 72
Romeria-Protocaptorhinus-Eocap-
torhinus-Captorhinus sequence
1
Romeriidae 11
sacculus 60
sauropsids 47
Save-Soderbergh, G., cited 46
Schumacher, G. -H., cited 5, 43, 62
sculpturing 12, 16, 18, 23, 25, 27,
28, 29, 30, 34, 37, 60, 62, 66,
67
sella turcica 50, 51
Seltin, R. J., cited 1, 3, 4, 5, 10,
11, 12, 70, 71
septomaxilla 23, (23), 40
septum
internarial
interorbital (17), (26), 28, 41, 57-
58

nasal 14
orbitonasal 25
sinus 14, 25, 57
median palatine 43
nasal 26
orbital 27, 28
skull 1, 3, 5, (6), (7), 12, (12), (13),
13-38, 58
solum supraseptale (17), 28, 57
speciation 72, 73 see also capto-
rhinids
sphenacodont pelycosaur 46
sphenethmoidal commisure 48
Sphenodon 5, 29, 30, 35, 43, 44, 46,
59
splenial 13, 61, 62, (62), 63-64, 65,
66, 67
squamosal (12), 13, (13), 14, (20),
(21), 28, 29, 30, 31, 32, (33), 35,
317, 38, 46, 47, 48, 56, 59, 66
Stammteil 40
stapes 47, 48, 50, 53, 58-60, (58),
70
footplate 13, 48, 55, 56, 58, 59
Stovall, J. W., cited 22
Stovall Museum of Science and His-
tory, The University of Oklaho-
ma 6
sub-Arroyo deposits 3
supramaxillary artery see inferior
orbital artery
supramaxillary nerve see infraor-
bital nerve
supraoccipital (20), 28, 29, 31, 48,
(49), 53-54, 55
supratemporal 12, 13, 14, 28, 29,
31, 32, (33)
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surangular (61), 62, 64, 65-66, 68,
69
Swineford, Ada 71
symphysial buttress 62
symphysis 62, 63
tabular 13, 14, 37
Tarquet, P., cited 22
taxonomy 7-11, (8), (9)
teeth 12, 17, (19), 21, 22, 23, 38
41, 42, 43, 44, 50, 60, 61, 62
63
caniniform 13, 18, 19, 22, 40
dentary 12, 13, 22
juvenile 22
maxillary 12, 13, 14, 20, 21, 22
multiple-rowed 1, 3, 4, 10, 12, 22
premagxillary 13, 69
single-rowed 1, 2, 3, 4, 11, 12, 14,
23, 44, 60
sub-thecodont 14, 17, 60, 62

Index

tendon 5, 30, 64, 65, 66, 67
tetrapods 3, 5
Texas 1, 3, 11, 70, 71, 73
torosus transiliens 43
trigeminal notch 52
Tupinambus 5
turtles 5, 43, 54, 57, 61, 62
Vale Formation 70
variation within FEocaptorhinus
laticeps (10), (21), (33), 73, 74,
(74), 75, (75) see also Eocap-
torhinus laticeps
Vaughn, P. P, cited 55
vein 1, 35
inferior palpebral 25
orbitonasal 26
prefrontal 27
superior palpebral 27
vena capitis lateralis 52, 56, 59

vena capitis medialis 52, 53
vena cerebralis posterior 54
vestibulum 23
vidian sulcus 48, 50, 52
vomer 13, 14, (16), 17, 23, 38-40,
(39), 41, 42
vomeronasal (Jacobson’s) organ 14,
23
Watson, D. M. S., cited 13, 70
Wellington Formation 1, 3, 31, 72
Wichita Group 70, 72
Wichita Mountains 71
Williston, S. W., cited 10, 13, 70
Williston, S. W., and Miller, Paul
C. 11
Wolfcampian deposits 1, 23, 72
Zahnreihen 21, 62
Zangerl, Dr. Rainer 6
Zidek, Dr. Jiri 6



