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ABSTRACT 

Gillette, David D., and Clayton E. Ray. Glyptodonts of North America. 
Smithsonian Contributions to Paleobiology, number 40, 255 pages, 97 figures, 70 
tables, 1981.•All known North American glyptodonts belong in the genus 
Glyptotherium Osborn, 1903 (Family Glyptodontidae, Subfamily Glyptodon- 
tinae). Junior synonyms are Brachyostracon Brown, 1912; Boreostracon Simpson, 
1929; Xenoglyptodon Meade, 1953; and all assignments of North American 
specimens to Glyptodon Owen, 1838. The ancestral species is Glyptotherium 
texanum from the Early Pleistocene Tusker (Arizona) and Blanco (Texas) local 
faunas of the Blancan Land Mammal Age; G texanum is smaller and lacks 
many of the exaggerated features of the descendant species. The descendant 
species are G. arizonae (Blancan? and Irvingtonian); G. floridanum (Ranchola- 
brean); and two species known from isolated localities in Mexico, G. cylindricum 
and G. mexicanum. The taxonomic validity of G. mexicanum is questionable. 

The geographic distribution and faunal associations of Glyptotherium clearly 
indicate tropical or subtropical habitats. North American glyptodonts exhibit 
extreme tendencies toward hypsodonty and homodonty in the dentition, and 
they lack both incisiform and caniniform teeth. They probably fed on soft 
vegetation near permanent bodies of water. Graviportal limb proportions and 
details of the gross osteology suggest slow and cumbersome locomotion, which 
probably precluded occupation of upland habitats. 

A substantial expansion in the number of specimens available for study has 
extensively improved our knowledge of the gross osteology of Glyptotherium, 
especially for G. texanum and G arizonae. 
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whose expert field work made this revision possible. 



Preface 

"Mother," he said, "there are two new animals in the woods today, and the one that you 
said couldn't swim, swims, and the one that you said couldn't curl up, curls; and they've gone 
shares in their prickles, I think, because both of them are scaly all over, instead of one being 
smooth and the other very prickly; and besides that, they are rolling round and round in circles, 
and I don't feel comfy." 

"Son, son," said Mother Jaguar ever so many times, graciously waving her tail, "a Hedgehog 
is a Hedgehog, and can't be anything but a Hedgehog; and a Tortoise is a Tortoise, and can 
never be anything else." 

"But it isn't a Hedgehog, and it isn't a Tortoise. It's a little bit of both, and I don't know its 
proper name." 

"Nonsense!" said Mother Jaguar. "Everything has its proper name. I should call it 'Arma- 
dillo' till I found out the real one. And I should leave it alone."•Rudyard Kipling, "The 
Beginning of the Armadillos" 

Had Kipling chronicled the Pleistocene instead of modern times, he no 
doubt would have passed over the armadillos in this parable for the even more 
bizarre glyptodonts. For these extinct creatures of the past outwardly resem- 
bled modern armadillos and turtles, and ecologically perhaps represented an 
animal somewhere between a land tortoise and a hippopotamus. Just as 
armadillos today are among the strangest of mammals, the glyptodonts of the 
Pleistocene, representing a branch of the same order, present a perplexing 
combination of unlikely characters. If their fossil remains had gone undiscov- 
ered, glyptodonts could only have been the product of a poet's imagination, 
for their very existence could never be predicted within the confines of modern 
science and logic. Their improbable existence notwithstanding, glyptodonts 
comprised an important southern group of characteristic North American 
mammals of the Pleistocene Epoch. They were large and cumbersome, 
dwarfing the largest of modern armadillos. In many respects their anatomy 
reflects extreme adaptation for massive build and heavy weight. They have 
no living counterparts, except within our poetic imagination. Picture, if you 
will, a giant tortoise as a mammal, behaving as a lowland herbivore, with 
kinship to armadillos and the extinct ground sloths. Such are the glyptodonts, 
the North American representatives of which are reviewed here. 



FIGURE 1.•Schematic illustration of skeleton of Glyptotherium arizonae (modified for 
Glyptotherium after Burmeister and Hoffstetter). 



Glyptodonts of North America 

David D. Gillette 
and Clayton E. Ray 

Introduction 

The extinct group of edentates commonly 
called "glyptodonts" (Greek: "carved tooth" or 
freely, "grooved tooth") has perplexed students of 
natural history since their discovery early in the 
19th century. These former occupants of the New 
World tropics and subtropics combine an unlikely 
array of characteristics usually considered unique 
to other vertebrates. The predominant feature is 
their turtle-like shell, or carapace (Figure 1). Dif- 
fering from the typical armadillo armor by being 
almost entirely immobile, the glyptodont cara- 
pace afforded excellent protection. Attendant 
specializations in the axial skeleton are conver- 
gent with chelonian anatomy: extensive fusion of 
most of the vertebral column and fusion of the 
pelvic girdle to the carapace, rendering the pelvis 
entirely immobile. 

The glyptodont dentition resembles in its con- 
struction that found in certain rodents, notably 
microtines and capybaras. But glyptodont teeth 
lack enamel, as do those of other edentates, and 
glyptodonts also lack incisiform and caniniform 
teeth. Glyptodont cheek teeth are the "most hyp- 
sodont" and the "most homodont" among terres- 
trial mammals. 

The  glyptodont  skull  has  modifications  not 

David D. Gillette, Shuler Museum of Paleontology, Department of 
Geological Sciences, Southern Methodist University, Dallas, Texas 
75275. Clayton E. Ray, Department of Paleobiology, National Mu- 
seum of Natural History, Smithsonian Institution, Washington, D. C. 
20560. 

found in other mammalian skulls. The bones 
surrounding the dental battery (maxilla, pala- 
tine) are vertically expanded to accommodate the 
peculiar dentition, while bones of the basicran- 
ium are brachycephalic. The skull roof was pro- 
tected by an articulated set of dermal bones or 
"cephalic shield." We propose that there was a 
large fleshy snout or a proboscis similar to that 
found in elephants, tapirs, and pyrotheres. 

The legs, especially the hind limb, are elephan- 
tine. Glyptodonts surpass the proboscidean pro- 
portions classically illustrated as graviportal and 
represent one of the "most graviportal" groups 
ever to have lived. Their large tail probably 
functioned as a counterbalance in locomotion, as 
an accommodation for the lack of pelvic and 
axial mobility. The caudal vertebrae of the North 
American representatives were encased in com- 
plete articulating rings of bony scutes. Despite 
some reconstructions for North American glyp- 
todonts showing an elaborate terminal mace, this 
construction is found only in some of their South 
American relatives. Instead, the tail of North 
American representatives ended in a blunt ter- 
minal tube formed by the fusion of two or three 
caudal rings. 

Classically included as members of the extinct 
Pleistocene megafauna, glyptodonts reached 
North America relatively late in the history of the 
family. Already diversified and widespread in 
South America in the Miocene, it was at the close 
of the Pliocene Epoch or perhaps in the earliest 
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Pleistocene that glyptodonts finally invaded 
North America. There they experienced only 
modest success, surviving until the Late Pleisto- 
cene. The North American representatives are 
descendants of probably a single invasion of their 
South American relatives into Central America. 
Subsequent evolution from this early Pleistocene 
ancestry resulted in the North American species 
reviewed in the present study. 

Ecologically, glyptodonts indicate tropical or 
subtropical habitats, with quiet or standing water 
and dense, lush vegetation. These requirements 
are indicated by their anatomy, distribution, 
faunal associations, and geologic occurrences. 

Although present in only a few North Ameri- 
can Pleistocene faunas, wherever they exist glyp- 
todont remains are not likely to be overlooked, 
for the scutes comprising their carapace number 
some 1800 or more per individual. Once a pa- 
leontologist has seen an isolated glyptodont scute, 
he or she is unlikely to forget its construction; 
scutes are unmistakable and can scarcely be iden- 
tified as belonging to any other organism. 

North American glyptodonts, previously re- 
ferred to as many as five genera, are herein 
assigned to one genus, Glyptotherium, and five spe- 
cies, G texanum, G. arizonae, G. floridanum, G. cylin- 

dricum, and nominally, G. mexicanum. Until now, 
classification of North American glyptodonts has 
been largely inferential, as material has been 
generally inadequate to establish credible taxo- 
nomic assignments. 

Through the courtesy of the Department of 
Vertebrate Paleontology, American Museum of 
Natural History, several excellent glyptodont 
specimens from Arizona, previously unreported, 
provided a solid foundation for the present re- 
view. This collection includes several complete 
and nearly complete carapaces, one of which is 
associated with a nearly complete skeleton, the 
first such recovered in North America. These 
specimens were collected under the able direction 
of the late Ted Galusha of the Frick Laboratory 
in the years 1938-1939, 1943, 1948, and 1954. 
These Arizona glyptodonts are identified as Glyp- 
tothenum texanum, representing the ancestral stock 

for at least two other North American species, 
and probably for two others as well. Without 
these specimens and the courteous assistance pro- 
vided by members of the American Museum of 
Natural History, in particular that of Mr. Galu- 
sha, this study could never have been initiated, 
much less concluded. 

The present review is weighted heavily toward 
osteology and taxonomy in the belief that estab- 
lishing adequate morphological and taxonomic 
foundations for future studies is of paramount 
importance. 
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Previous Work 

Cuatáparo and Ramirez (1875), two astute 
civil engineers, were the first to report on the 
existence of glyptodonts north of South America, 
describing a complete carapace and associated 
skeletal remains from the Valley of Mexico as 
Glyptodon mexicanus. Subsequent recoveries of Mex- 
ican glyptodonts were reported by Felix and Lenk 

(1889), who named a new species, Glyptodon 
nathorsti from Ejutla, Oaxaca, and by Brown 
(1912), who named and described Brachyostracon 
cylindricus from Ameca, Jalisco, and proposed that 
Glyptodon mexicanus pertained to his genus. Mal- 
donado-Koerdell (1948) rejected Glyptodon nathor- 
sti Felix and Lenk, considering it a junior syn- 
onym of Brachyostracon mexicanus. Hibbard (1955) 
followed Maldonado-Koerdell in this regard, but 
he acknowledged that "until the range and vari- 
ation of Brachyostracon mexicanus is known, how- 
ever, there is as much justification for recognizing 
B. nathorsti as for recognizing B. cylindricus'''' (Hib- 
bard, 1955:51). We recognize B. cylindricus (= 
Glyptotherium cylindricum) and, nominally, B. mexi- 
canus (= Glyptotherium mexicanum); the status of B. 
nathorsti (unseen) remains uncertain, and we also 
provisionally follow Maldonado-Koerdell. 

Brown's (1912) descriptions were the last sub- 
stantial contributions on Mexican glyptodonts, 
although several others have recorded additional 
recoveries of glyptodonts in Mexico (Hibbard, 
1955; Dalquest, 1961; Silva-Barcenas, 1969; 
Mooser and Dalquest, 1975). New material of 
good quality and réévaluation of the named Mex- 
ican taxa will be of great importance in the 
eventual improved understanding of glyptodonts 
found in the United States, which form the pri- 
mary focus of the present investigation. 

Cope's (1888) report of an isolated glyptodont 
scute from Nueces County, Texas, which he 
named Glyptodon petaliferus, has generally been 
considered the first indication of glyptodonts 
north of Mexico. Two years earlier, however, 
Cope (1886) had reported the recovery of several 
scutes and a phalanx from the Loup Fork beds of 
Kansas, designating them as a new genus and 
species Caryoderma snovianum. Apparently only 
Flower and Lydekker (1891) acknowledged this 
species; they identified the genus as Carioderma, 
evidently a lapsus. Hay (1908:446) credited S. W. 
Williston for recognizing that these bones were in 
reality chelonian; Hay assigned them to Testudo 
and stated that they are in the collection at the 
University of Kansas. We follow Hay's determi- 
nation. 
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Soon after Cope's reports, Osborn (1903) de- 
scribed Glyptotherium texanum from the Blanco beds 
of Texas. This is the genotypic species for all 
known North American glyptodonts. The speci- 
mens described by Osborn were the first well- 
represented glyptodont remains recovered north 
of Mexico. Osborn's description predated Brown's 
(1912) description of Brachyostracon from Mexico, 
which is here regarded as a junior synonym of 
Osborn's genus although Brown's species is valid. 

Following Brown's (1912) and Osborn's (1903) 
definitive studies, an implicit controversy devel- 
oped concerning the propriety of the South Amer- 
ican generic name Glyptodon for some of the North 
American recoveries. The controversy has contin- 
ued up to the present time and, as demonstrated 
below and in the taxonomy section, is not yet 
adequately resolved. Hay (1916, 1926) reported 
glyptodonts from two Texan localities, referring 
them to Glyptodon petaliferus Cope. Simpson 
(1929b) commented on the improbability of the 
genus Glyptodon itself occurring in North America, 
declared Glyptodon petaliferus a nomen nudum, and 
established for some Florida recoveries the genus 
and species Boreostracon floridanus. He did not des- 
ignate a new name for the Texas fossils, however, 
and their status remained unresolved until the 
present study revealed their identity as equivalent 
to the Florida fossils. Simpson (1929b) also ques- 
tioned the status of the Arizona species Glypto- 
therium arizonae which Gidley had described a few 
years earlier. Simpson apparently believed that 
the Arizona species represented a distinct and 
unnamed genus. 

At the time of Gidley's (1926) description of 
Glyptotherium arizonae a second complete carapace 
from the type locality had not been prepared, 
and lay in storage in the American Museum of 
Natural History. This carapace was prepared at 
approximately the time of publication of Gidley's 
(1926) report, but he evidently never had the 
opportunity to examine it, for if he had, he 
certainly would have altered his ideas concerning 
the Arizona species. 

Interest in North American glyptodonts soon 
abated.  Once Gidley,  Hay, and  Simpson  had 

established the certainty of Pleistocene glypto- 
donts in North America and the probability of 
several taxa, glyptodonts received only sporadic 
attention. Sellards (1940) maintained the unre- 
solved controversy concerning the existence of 
Glyptodon in North America, referring several spec- 
imens from Bee County, Texas, to Glyptodon petal- 
iferus. 

Meade (1953) appears to have been partly 
influenced by prior remarks concerning the Hol- 
loman Gravel Pit (Oklahoma) glyptodont that 
Hay and Cook (1930) had reported some years 
earlier. Simpson (1929b) stated in a footnote that 
he had examined the HoUoman specimens and 
that they probably represent an undescribed spe- 
cies. Meade (1953), in reporting the HoUoman 
fauna, believed that the glyptodont belonged in 
a separate genus, and he accordingly established 
Xenoglyptodon fredencensis. 

The discovery of glyptodonts in the Gilliland 
faunal horizon of the Seymour Formation in 
northern Texas was reported first by Melton 
(1964) and soon thereafter by Hibbard and 
Dalquest (1966). Melton briefly described this 
extensive series of specimens, including excellent 
skull material; he assigned them to the genus 
Glyptodon and correctly recognized their identity 
with the HoUoman glyptodont. The comprehen- 
sive study of the Seymour faunas by Hibbard and 
Dalquest (1966) firmly established the contem- 
poraneity of the Seymour and HoUoman faunas, 
lending support to Melton's specific determina- 
tion. Comparing the Seymour glyptodonts to 
published accounts of South American represent- 
atives, Melton found the closest resemblance to 
the genus Glyptodon, in the classic sense, and he 
therefore referred to Xenoglyptodon as a junior syn- 
onym; he retained Meade's species, however, re- 
cording the Seymour and HoUoman glyptodonts 
as Glyptodon fredericensis. 

A comprehensive examination of North Amer- 
ican glyptodonts in the present study indicates 
that the Seymour and HoUoman glyptodonts are 
inseparable from Glyptotherium arizonae. At the 
time of Melton's (1964) and Hibbard and 
Dalquest's (1966) studies, it was believed that the 
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Seymour fauna represents the mid-Pleistocene, 
Kansan glacial age. Thus there was believed to 
have been representative species from the Blan- 
can {Glyptotherium texanum), early Irvingtonian (G. 
arizonae), late Irvingtonian (Glyptodon fredericensis), 
and Rancholabrean (Boreostracon floridanus). With 
the revision of the age of the Seymour fauna by 
Hibbard and Dalquest (1973), it is clear that the 
Curtis Ranch fauna (containing the early Irving- 
tonian glyptodont) is not as greatly separated in 
time from the Seymour fauna as previously be- 
lieved, for Hibbard and Dalquest (1973) have 
proposed that the Seymour Gilliland fauna is pre- 
Kansan in age. The glyptodonts support their 
contention, for there are no significant differences 
between the Seymour and Curtis Ranch repre- 
sentatives. Thus Glyptodon fredericensis is here con- 
sidered to be a junior synonym of Glyptotherium 
arizonae. 

Perhaps the principal cause of confusion re- 
garding the taxonomy of North American glyp- 
todonts has been the general lack of cranial ma- 
terial. Only the incomplete skull remains of the 
Wolfe City, Texas, glyptodont described by Hay 
(1916) were known with any measure of confi- 
dence prior to Melton's (1964) report of the Sey- 
mour collection, which includes some excellent 
skull material. Lacking adequate reference ma- 
terial for the Seymour skulls, Melton resorted to 
published descriptions of South American glyp- 
todont skulls. Melton's study was the first attempt 
to place taxonomy of North American represent- 
atives on a foundation comparable to that estab- 
lished for South American glyptodonts, for which 
cranial and carapacial elements have received 
approximately equal attention. 

The addition of several excellent skulls of the 
Arizona population of Glyptotherium texanum in this 
study has substantially modified the conclusions 
reached by previous workers concerned with 
North American glyptodonts and has revealed 
the close relationship among all North American 
representatives. 

Recent reports on North American glyptodonts 
include that of Ray (1965), who recorded a par- 
tial skull of a glyptodont recovered from coastal 

South Carolina, identified here as Glyptotherium 
flondanum; and that of Lundelius (1972), who 
discussed the glyptodont in the Late Pleistocene 
Ingleside fauna from San Patricio County, Texas. 
Lundelius's study is the most recent taxonomic 
review of North American glyptodonts. 

Systematics 

Taxonomy of North American glyptodonts has 
been based primarily on carapacial and pelvic 
characters, a consequence of the limited number 
and character of specimens available. It is fortu- 
nate that glyptodonts were not recognized in 
North America until late in the 19th century, 
when the number of proposed species and genera 
for South American glyptodonts reached its ze- 
nith. At that time several authors (e.g., Burmeis- 
ter, 1874; Lydekker, 1894) sought to evaluate the 
existing array of names from a more "balanced" 
perspective. The origin of the confusion lay in the 
insistence of previous workers on establishing new 
species (and even genera) whenever a new cara- 
pace, or a partial carapace, was found. Appar- 
ently this early tendency of excessive "splitting" 
occurred because no two individual glyptodont 
carapaces are exactly alike, nor are restorations 
ever exactly alike, which undoubtedly affects a 
description despite an author's awareness that a 
particular aspect is not exactly correct. The pleth- 
ora of names evidently exasperated those who 
sought an overview, as expressed by Lydekker 
(1894:3): 

A large number of the so-called genera and species have 
been established on the evidence of such fragmentary and 
imperfect specimens that it is frequently almost or quite 
impossible to determine to what forms they really belong, 

and I have accordingly made no attempt to give the complete 
synonomy of a group whose study has been made unneces- 
sarily complex by incompetent workers. In addition to the 
fact that many nominal genera and species have been formed 
upon the evidence of specimens that ought never to have 
been described at all, others have been made by taking 
portions of the carapace from a different region from that to 
which the type of the form to which they really belong 
pertained. Others, again, have been established on the re- 
mains of immature or young animals; and we thus have, in 


