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Introduction 

In recent years a great many genera and species of lizards 
have been reported as fossil components of vertebrate faunas 
from the late Cenazoic of Florida, the southern Great Plains and 
southwestern United States . Nearly all fossil lizards recovered 
from Pleistocene deposits, and many recovered from the Pliocene 
are of species which are living today . Only one extinct Pliocene 
genus has been proposed, and all extinct Pljocene species which 
belong to modern lizard genera appear to be closely related to 
species which are living today. These facts are of considerable 
importance to studies of evolutionary rates and of Pliocene and 
Pleistocene paleoecology. Modern species, when found as fossils , 
are important paleoecological indicators. 

The knowledge of life histories, ecological requirements, limiting 
factors in distribution and the present-day ranges of modern 
species found as fossils afford valuable information for paleoeco
logical conjectures. With somewhat less confidence extinct forms 
may also be used for paleoecological interpretations via generaliza
tions based on a knowledge of their close living relatives. Lacking 
fossil records for their particular groups, some herpetologists have 
suggested that the advance and retreat of glaciers, the rise and 
fall of sea-level, and the fluctuating climatic conditions of the 
Plei tocene were responsible for the isolation of segments of some 
"primitive stock", leading to the differentiation of modern species . 
The climatic changes of the Pleistocene were clearly important in 
the determination of present-day distribution of lizards, but the 
fossil evidence to date inilicates that many, and possibly most, 
modern lizards were already present in earliest Pleistocene. 

The genus Eumecoides was proposed by Taylor (1941) for 
two fossil lizards dentaries from the Upper Pliocene of Kansas. 
It is the only exception to my general contention that the late 
Pliocene and Pleistocene of North America held only modern 
lizard species or their close, congeneric relatives. Additional 
fossils from the Kansas Pliocene clearly demonstrate that the 
fossils described as Eumecoides by Taylor are not the remain of 
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an extinct genus, but are referrable to the modern iguanid genus. 
Phrynosoma, the horned lizards of western United States and 
Mexico . Furthremore, Eumecoides hibbardi and Eumecoides 
mylocoelus are both conspecific with, though slightly different 
from, the modern species Phrynosoma cornutum, a common species 
of horned lizard in the southern Great Plains. 

HISTORICAL REVIEW AND LOCALITIES 

In order to avoid the possibility of confusion of localities and 
ages I shall first present a brief history of the publications con
cerning this genus and a list of the localities referred to. 

The first account of lizards from the Kansas Pliocene is that 
of Taylor ( 1941) . From a small collection of reptilian fossils 
from the Upper Pliocene (upper part of the Rexroad formation) 
of Meade County, Kansas, Taylor described one new genus and 
four new species of lizards. These were Cnemidophorus bilobatus 
( a racerunner), Eumeces striatulus ( a scink), and the new genus 
Eumecoides, with two species, hibbardi ( the genotype) and 
mylocoelus. From the same horizon but from a different locality 
(Fox Canyon) in Meade County Twente (1952) described 
Sceloporus robustus (a swift) and reported one dentary each of 
Eumecoides hibbardi and mylocoelus. In addition Twente reported 
Eumeces mylocoelus from the Saw Rock Canyon fauna, then 
assigned to the upper Middle Pliocene. Oelrich (1954) added 
the first contemporary species to the Rexroad local fauna, 
Phrynosoma cornutum, based on a single parietal. A second 
modern species, Cnemidophorus sexlineatus was reported from 
the Rexroad local fauna by Etheridge (1958). 

The Saw Rock local fauna is from the XI member of the 
basal part of the Rexroad formation and is now referred to the 
lower Upper Pliocene (Hibbard, 1953). It is known from a single 
locality near the west line of section 36, T.34 S., R. 31 W., Seward 
County, Kansas. The Rexroad local fauna is from the upper part 
of the Rexroad formation and is referred to the late Upper Pliocene 
(Hibbard, 1950; Taylor, 1960). The fauna is known from several 
localities, all of which are in Meade County, Kansas. These are: 
University of Kansas Meade County Locality No. 2, SE¼ NE¼ 
NW¼ section 22, T. 33 S., R. 29 W.; University of Kansas Meade 
County Locality No. 3, Rexroad Ranch, W½ SW¼ section 22, 
T. 33 S., R. 29 W.; University of Michigan Locality UM-K3-53, 
Wendell Fox Pasture, south side of Shorts Creek, SW¼ SW¼ 
section 33, T. 33 S., R . 29 W.; and University of Michigan 
Locality UM-Kl-47, Fox Canyon, section 35, T. 34 S., R. 30 W. 
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REFERRED MATERIAL 

With the exceptions of the type specimens of Eumecoides 
mylocoelus and Eumecoides hibbardi, which are in the Kansas 
University Museum of Vertebrate Paleontology (KUMVP), all 
specimens on which this study was based are in the vertebrate 
collections of the University of Michigan Museum of Paleontology 
(UMMP). 

Saw Rock Canyon local fauna (lower Upper Pliocene) 
squamosal UMMP 35968. 

Rexroad local fauna (late Upper Pliocene). Rexroad Locality 
No. 2: dentaries KUMVP 5115 (type, Eumecoides mylocoelus) , 
KUMVP 5099 (type, Eumecoides hibbardi). Rexroad Locality 
No. 3: maxillaries UMMP 42177 (11) , 41163 (25); frontals 
UMMP 42171 (11), 41157 (8); parietals UMMP 30191, 42172 
(6), 41162 (14); squamosals UMMP 42176 (4), 42336 (4); 
premaxillary UMMP 42337; dentaries UMMP 35761 (16) , 42338 
(41); humeri UMMP 42175 (2) , 41161 (5); brain case 42174 ; 
pelves UMMP 42173 (2), 41167 (2); scapulocoracoid UMMP 
42339; sacra UMMP 42346; vertebrae UMMP 41158 (8). 
Wendell Fox Locality: squamosals UMMP 42133 (7); humeri 
UMMP 41330 (2); femura UMMP 42341 (2) ; frontals UMMP 
42135 (5); parietals UMMP 41323, 41326, 41324, 41325 (5) ; 
maxillaries UMMP 42139 (2); dentaries UMMP 42136 (6). 

DISCUSSION AND COMPARISONS 

The genus Eumecoides was established on the basis of two 
dentaries, each serving as the type of a different species. 
Eumecoides is characterized as follows: the medial ventral edge 
of the dentary is turned up, causing the Meckelian groove to be 
medial rather than ventral. The anterior end of the dentary is 
narrowed. There are 19 to 22 closely set pleurodont teeth that 
are strongly ancholosed to the outer wall. The teeth are hollow, 
having blunt, chisel-like tips. They are compressed laterally, 
widening more or less toward the base. Striations are lacking on 
the medial face of the tips (Taylor, 1941) . Taylor referred the 
genus with some doubt to the family Scincidae, presumably on 
the basis of the blunt, chisel-shaped teeth and the position of the 
Meckelian groove. The two species were differentiated as follows: 
the outer face of the dentary concave in hibbardi, convex in 
mylocoelus; the terminal part of the Meckelian groove shallow 
in hibbardi, deeper in mylocoelus; about 18 moderately com
pressed teeth in hibbardi, 21 to 23 strongly compre sed in 
mylocoelus. 
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Claude W. Hibbard and his summer field parties from the 
University of Michigan Museum of Palentology have recovered 
many additional fossil bones of lizards from the Kansas Pliocene. 
Among these are about 200 elements which are clearly referrable 
to the modern iguanid genus Phrynosoma. These include dentaries, 
parietals, frontals , squamosals, a brain case, a scapulocoracoid, 
pelves, limb bones and vertebrae. The 63 dentaries in this series 
exhibit all of the defining characters of the genus Eumecoides; 
thus Eumecoides must be considered a synonym of Phrynosoma. 
Furthermore, this series of dentaries cannot be sorted into two 
types, but shows a continuous range of variation which includes 
the characteristics of both Eumecoides hibbardi and Eumecoides 
mylocoelus. 

The specific identification of the Rexroad fossil Phrynosoma 
poses an important problem, for they are separated in time from 
contemporary populations by a gap of over one million years. 
The fossil dentaries have been compared with dentaries from the 
following modern species of Phrynosoma: modestum, coronatum 
blainvillei, coronatum frontale, cornutum, douglassi brevirostre, 
douglassi hernandesi, orbiculare durangoensis, m' calli, platyrhinos 
platyrhinos, so/are and asio. o comparisons have been made 
with branconnieri, cerroense, taurus, ditmarsi or boucardi. The 
dentaries of coronatum, orbiculare, douglassi and asio are the 
least specialized; that is, most similar in structure to the dentaries 
of other iguanid lizards. The lateral face of the element is without 
ornamentation, dropping in a smooth convex curve from the 
lateral alveolar margin. The teeth are relatively large, with a 
trace of the typical iguanid triconodont condition. The most 
specialized dentaries are found in modestum, so/are and m'calli 
in which the lateral face of the element forms a broad projecting 
shelf, ornamented along its ventrolateral margin by a series of 
scallops in modestum and solare, and by a series of sharp spines 
in m'calli. The teeth in these three species are small blunt cones, 
rising only slightly above the lateral aveolar border. A similar 
but less well developed shelf is present in platyrhinos. In this 
species the shelf is ornamented by several shallow scallops and a 
large posterior knob. The teeth of platyrhinos are small, blunt 
and conical. In comutum the lateral face of the dentary ,; "PS 
steeply from the lateral alveolar border to meet the flat ventral 
face of the element in an acute angle. The lateral face is slightly 
concave, or flat, or slightly convex. In large individuals the 
posterior part of the ventrolateral margin of the element is 
ornamented with several small , irregular rugosities. The teeth 
are moderate in size and form simple chisel-like cones. 

In all major features the fossil dentaries of the Rexroad local 
fauna referred to the genus Phrynosoma are identical with those 

65 



BULLETIN, So. CALIF. ACADEMY OF S CIENCE Vol. 59, Part 2, 1960 

of modern Phrynosoma cornutum. Variation in details, however, 
is slightly greater in fossil elements. The upper and lower borders. 
of Meckel's groove are separated in all of the recent elements but 
are in contact for a short distance anterior to the position of the 
distal extremity of the splenial in some of the fossils. The 
rugosities and curvature of the lateral face of the dentary appear 
to be correlated with size in both fossil and recent elements; i.e. 
smooth and flat or slightly concave in small individuals, rugose 
and slightly convex in adults. Tooth counts in fossil dentaries 
range from 15 to 23 with an average of 18.5 per dentary. Tooth 
counts in recent individuals range from 16 to 23 , with an average 
of 18.2 per dentary. In recent individuals there may be as many 
as five more teeth in the dentary of one side of the jaw than in 
the other. There seems to be a general correlation between the 
number of teeth and individual size; i.e. there are more teeth in 
large individuals. 

The fossil dentaries of Eumecoides hibbardi and Eumecoides 
mylocoelus reported from the Fox Canyon locality by Twente 
(op . cit.) were mistakenly identified . Both elements are referrable 
to Eumeces striatulus. As yet, no fossil Phrynosoma have been 
recovered from this locality. 

Additional elements of the skeleton support the conclusion, 
based on dentarie , that there was but one species of Phrynosoma 
in the Rexroad local fauna , and that this is very similar to modern 
Phrynosoma cornutum. All of the major features of the additional 
elements are in close agreement with those of modern Phrynosoma 
cornutum; however, as with the dentaries, there are some slight 
differences between fossil and recent elements. 

In 33 fossil maxillaries there is a range of 14 to 20 teeth , 
with an average of 15.8 per maxillary. In recent maxillaries there 
are from 13 to 18 teeth with an average of 14.5. In recent 
individuals the maxillary of one side may contain as many as 
four more teeth than the maxillary of the other side. As in the 
dentaries there appears to be an increase in the number of teeth 
with increasing size. A single fossil premaxillary contains five 
teeth; from four to six teeth are present in recent premaxillaries. 

Variation in the ornamentation of 20 fossil parietals is some
what Jess than in modern elements. The upper surface of the parie
tal is covered with numerous low but sharp spines. They are ir
regularly arranged except for three somewhat larger ones: a 
median spine and one each between the median spine and the 
parietal horns. These three somewhat larger spines are present 
in all fossil parietals but are occassionally absent in recent elements. 
The parietal horns themselves are variable in size and orientation~ 
more so in modern elements than in fossils. Oelrich (op . cit. ) re-
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ported the occurrence of two well developed recesses (for the 
insertion of the spinalis dorsi muscle) along the posterior border 
of a fossil parietal. These recesses are present in all of the fossil 
parietals now available, but they are occasionally absent or poorly 
developed in recent elements. 

The frontal of Phrynosoma cornutum is very distinctive. Its 
upper surface is extremely rugose, with four or five enlarged 
tubercles in an arc along the orbital border. There is little 
variation in 24 fossil frontals, which are nearly identical with 
those of recent elements. 

The squamosals of fossil Phrynosoma show the greatest devia
tion from the configuration of this element in modern individuals 
of Phrynosoma cornutum. In both modern and fossil elements 
there are three major horns. The central and posterior horns 
are about equal in length and width at their bases in all modern 
elements. In fossil squamosals, of which there are 11, the central 
horn is wider at its base than is the posterior horn. The anterior 
horn is somewhat shorter and narrower at its base than are the 
central and posterior horns in recent elements. This is also true 
for the fossils but the difference is more pronounced . In the 
majority of recent squamosals there are two additional promi
nences: a tiny spine between the bases of the central and posterior 
horns, slightly above their point of contact, and a low, rounded 
knob just above the posterior part of the base of the posterior 
horn. Neither of these additional ornaments is present in any of 
the fossil squamosals. 

A single squamosal from the older beds of the Saw Rock 
Canyon local fauna (lower Upper Pliocene) is structurally identi
cal to the fossil squamosals of the Rexroad local fauna, but is 
about one half a large as the smallest Rexroad element. This 
fossil may have come from a subadult individual or may indicate 
that the adult size of Phrynosoma in the Saw Rock Canyon fauna 
was actually much smaller than that of Rexroad or modern 
Phrynosoma. Indirect evidence for the latter interpretation is 
provided by a comparison of fossil Eumeces striatulus from the 
Rexroad and Saw Rock Canyon faunas . About 70 elements of 
this species are known from the Saw Rock Canyon fauna; over 
LOO elements from the Rexroad fauna. The maximum size of Saw 
Rock Canyon Eumeces striatulus is also about one half as large 
as that of their Rexroad counterparts. That this size difference 
was actual, rather than the result of selective sorting, is demon
strated by the comparative sizes of pelves and scapulocoracoids. 
The component parts of these elements do not become fused until 
adult size is reached. They become dissociated with maceration 
in all but adult individuals. Thus, all pelves and capulocoracoids 
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recovered as fossils must be considered the remains of adult 
individuals . The decision as to the actual size difference between 
Rexroad and Saw Rock Canyon Phrynosoma must await the 
recovery of either pelves or scapulocoracoids from the latter fauna. 

CONCLUSIONS 

It is apparent that the structural differences between fossil 
Phrynosoma of the Rexroad fauna and modern Phrynosoma 
cornutum are very slight. Meckel's groove is sometimes closed 
in fossil dentaries, always open in modern elements. Three slightly 
enlarged spines near the posterior border of the parietal are 
present in all fossils but are occassionally absent in recent elements. 
Paired recesses in the posterior border of the parietal are pre ent 
in all fossils but are usually absent in modern elements. The 
anterior horn of the squarnosal is somewhat smaller in fossils 
than in recent elements. The central spine of the squamosal is 
wider at its base than is the posterior horn in fossils but the two 
are equal in width in modern elements. Two small additional 
prominences on the squamosal are present in most recent elements 
but absent in all fossils. These differences are not nearly as great 
as those which distinguish the skeletons of modern species of 
Phrynosoma from one another. They are more on the order of 
magnitude and of the same type as those differences which are 
ordinarily used to distinguish between modern geographic races, 
i.e. subspecies. The category of subspecies was originated and has 
had wide usage as a means for the recognition of horizontally 
distinctive populations of species. Its use to distinguish between 
vertically distinctive populations requires a totally different sub
species concept. I am strongly opposed to this usage, since it 
requires two mutually exclusive definitions for the same taxonomic 
category. It is of considerable interest that the fossil Phrynosoma 
of the Rexroad fauna is so similar to the modern species 
Phrynosoma cornutum, differing from it only slightly in structural 
details and variability. I believe that it is more important for the 
taxonomic placement of the Rexroad fossils to reflect their close 
resemblence to modern Phrynosoma cornutum than to indicate 
their slight differences from this species, and so here consider 
the two as conspecific. 

The Rexroad fauna is separated from the modern fauna of 
Meade County, Kansas by a period of about one million years. 
It is very doubtful that Phrynosoma comutum occupied this area 
continuously during the Pleistocene. The remains of lizards from 
glacial deposits in the area are very scarce. As yet only Eumeces 
(Cudahy fauna, Kansan Glacial) and Ophisaurus (Doby Springs 
fauna, Illinoian Glacial) have been recovered from them 
(Etheridge, 1960) . Phrynosoma cornutum is an abundant fossil 
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in the Sangamon Interglacial deposits of the Cragin Quarry at 
Locality UM-K3-59. The lizard fossils from other interglacial 
deposits from the southern Great Plains have not been studied; 
however, their mammalian and molluscan faunas indicate climato
logical conditions which would have been suitable for Phrynosoma 
cornutum. The Saw Rock Canyon local fauna is separated from 
the Rexroad local fauna by a greater span of time than the Rex
road fauna is separated from modern times (Hibbard, 1953; Tay
lor, 1960) . The acquisition of additional fossil material from the 
Saw Rock Canyon fauna will permit the study of still another, 
even older stage in the evolution of Phrynosoma cornutum. 
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