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ABSTRACT

Four previously unreported records of Castoroides provide sup¬
portive evidence that the giant beaver probably occurred through¬
out the southeastern United States, especially along the middle
stretch of the Tennessee River. A distal section of an upper right
incisor and an incisor fragment of the extinct Pleistocene giant
beaver, Castoroides, were recovered from Bell Cave, Colbert
County, Alabama. Cave ACb-3, also in Colbert County and con¬
taining an extensive deposit of late Pleistocene megafauna, yielded
a single incisor enamel fragment. A fragment of a left ilium of this
beaver was found in a dry stream bed in Ruby Falls Cave, Lookout
Mountain, Hamilton County, Tennessee. These four specimens are
referred to Castoroides sp.

A relatively complete skull of Castoroides has been recovered
from the Cooper River, near Strawberry Hill, Charleston County,
South Carolina. The cranial characters of this specimen make it
referable to Castoroides leiseyorum Morgan and White, 1995,
which was described from the Irvingtonian Leisey Shell Pit, Hills¬
borough County, Florida. The taxonomy of Castoroides from the
southeastern United States is uncertain, and at least two different
interpretations are possible.

Introduction

The extinct giant beaver, Castoroides Foster, 1838, was the
largest rodent known in North America during the Pleistocene,
reaching a length of about 2.5 m and a weight between 150 and
200 kg (Kurten and Anderson, 1980). The animal possessed
huge convex incisors that in adult individuals extended 75 to
100 mm beyond the gum line. Longitudinal grooves and ridges
on the exterior enamel make even small fragments diagnostic.
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The rounded and blunt tips of the incisors, along with certain
features of the skull and relative proportions of postcranial ele¬
ments, have led several researchers (e.g., Barbour, 1931; Stir-
ton, 1965) to conclude that Castoroides, unlike the modern
beaver. Castor canadensis Kuhl 1820, would not have been ef¬
fective at felling trees. Considered to have been an inhabitant
of lakes and ponds bordered by swamps, the giant beaver was
probably more similar in habits to the muskrat. Ondatra zibe-
thicus (Linnaeus, 1766), than to C. canadensis. “The teeth were
used in cutting off and grinding up the coarse swamp vegeta¬
tion on which the giant beaver fed” (Kurten and Anderson,
1980:236).

Cahn (1932) summarized distribution records of the giant
beaver, based upon reported specimens by state, known at that
time. Nearly 50 years later Kurten and Anderson (1980) noted
that it had been reported from 30 local faunas as well as from
hundreds of isolated sites. Although its remains have been
found as far north as Alaska and as far south as Florida, and
from Nebraska to the East Coast, Castoroides apparently oc¬
curred most abundantly in the region immediately south of the
Great Lakes (Faunmap Working Group, 1994). Relatively
abundant remains of Castoroides also have been recorded in
Florida (Martin, 1969, 1975; Morgan and White, 1995). There
are, however, few records of this extinct beaver (Faunmap
Working Group, 1994) for the mid-South (~33°N-36°N) east
of the Mississippi River. The most recent record of Castoroides
from Alabama, and apparently the first for the state, is of an in¬
cisor fragment from the Bogue Chitto Creek site, a late Pleis¬
tocene vertebrate assemblage in the coastal plain west of
Selma, Dallas County (McCarroll and Dobie, 1994). A large
portion of a right lower jaw with full dentition from Shelby
County, Tennessee, was first described by Wyman (1850) and
was  referred  to  as  the  “Memphis  specimen”  by  Cahn
(1932:234). Parmalee et al. (1976) reported isolated cheek
teeth from two caves in east Tennessee: Baker Bluff Cave (Sul¬
livan County) and an unnamed cave along the Clinch River
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Figure I.—Map showing the location of Castoroides localities mentioned in the text; 1 =Baker Bluff Cave, Sul¬
livan County, Tennessee; 2=Clinch River Unnamed Cave, Roane County, Tennessee; 3 = Ruby Falls Cave,
Hamilton County, Tennessee; 4=“Memphis specimen,” Shelby County, Tennessee; 5 = Bell Cave, Colbert
County, Alabama; 6=Cave ACb-3, Colbert County, Alabama; 7=Bogue Chitto Creek, Dallas County, Alabama;
8 =Strawberry Hill, Charleston County, South Carolina; 9=Edisto Island, Charleston County, South Carolina;
10=Leisey Shell Pit, Hillsborough County, Florida.

(Roane County). Castoroides cf. ohioensis also has been re¬
ported from Edisto Island, a barrier island located 34 km south¬
west of Charleston, South Carolina (Roth and Laerm, 1980).
We herein report four new records for the mid-South region
(Figure 1): one from Tennessee (Hamilton County), two from
Alabama (Colbert County), and one from South Carolina
(Charleston County).
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Material

During 1991-1993, Kent Ballew from Hixon, Tennessee,
was able to investigate several extensive unexplored passage-
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Figure 2.— Section of left ilium
of Castoroides sp. from Ruby
Falls Cave, Hamilton County,
Tennessee.

ways forming a complex multilevel system of corridors in
Ruby Falls, a commercially operated cave in Lookout Moun¬
tain, Chattanooga, Hamilton County, Tennessee. This cave,
overlooking the Tennessee River, has been inhabited by ani¬
mals since late Pleistocene times. Many of the more accessible
passageways have been greatly modified by human activity in
historic times, including mining for saltpeter during the Civil
War, and more recently by enlarging and straightening pas¬
sages to accommodate visitors.

Animal remains occur in many of the passageway floors and
streambeds; a varied extant fauna is represented, as well as ex¬
tinct Pleistocene taxa, such as jaguar (Panthera onca (Lin¬
naeus, 1758)) and tapir (Tapirus (Brunnich, Mil)). In the fall
of 1993, Mr. Ballew recovered a 63.5 mm long section of a left
ilium broken just anterior of the acetabulum (Figure 2). It was
found lying on the surface of a dry streambed, but the original
site of deposition could not be determined. The specimen was
compared with a complete Castoroides innominate from the
Hopwood Farm site, Montgomery County, Illinois (King and
Saunders, 1986), housed in the paleontological collections of
the Illinois State Museum, Springfield, Illinois. Although

Figure 3.— Ca.^toroides sp. from Bell Cave, Colbert County, Alabama: A,
upper right incisor (RMM 4000); B, incisor fragment (RMM 5547); C, incisor
fragment (RMM 6223).

slightly smaller and less rugose, the Ruby Falls specimen can
be assigned to Castoroides with certainty. The size differences
in these two specimens may be attributed to sexual dimor¬
phism, ontogenetic development, or geographic variation.

During the summers of 1984 and 1987, paleontologists from
the Red Mountain Museum (RMM) dug six excavation units (1
X 1 m) into the floor of Bell Cave, located in the south bluff of
the Tennessee River (Tennessee River Mile 248.2 (km 397.1)
~11 km west of Tuscumbia, Colbert County, Alabama). A spe¬
cies-rich vertebrate assemblage was recovered, which included
remains of fish, turtles, birds (Parmalee, 1992), and mammals.
Many of the extant species, such as fisher {Maries pennanti
Erxleben, 1777) and caribou {Rangifer tarandus (Linnaeus,
1758)) (Churcher et al., 1989), have boreal affinities and no
longer occur in the area. In addition to extant mammals, extinct
species including tapir {Tapirus sp.) and long-nosed peccary
{Mylohyus nasutus Leidy, 1869) also were represented. Re¬
mains of the giant beaver from Bell Cave consisted of a 195.0
mm external section of an upper right incisor (RMM 4000) and
a 44.0 X 10.5 mm incisor fragment (RMM 5547) (Figure 3 a,b).
Radiocarbon dates indicate that the accumulation of vertebrate
remains occurred between ca. 25,000 and 11,500 radiocarbon
years before present (RCYBP).

Lively et al. (1992) reported Uranium (U)-series dates from
travertines associated with a late Pleistocene megafauna recov¬
ered in a cave designated as ACb-3 (Colbert County, Alabama).
This cave is ~70 m longx 15 m wide and has several huge open
rooms. It is situated ~0.5 km west of Little Bear Creek (Tennes¬
see River Mile 249.5 (km 399.2)). ACb-3 was excavated by pa¬
leontologists from RMM during the summers of 1985 and
1987. Like Bell Cave, it contained remains of both extant and
extinct taxa; included in the latter group were Tapirus sp., M.
nasutus, sabertooth {Smilodon fatalis (Leidy, 1868)), beautiful
armadillo {Dasypus bellus (Simpson, 1930)), and Jefferson’s
ground sloth {Megalonyx jeffersonii (Desmarest, 1822)). Jeffer¬
son’s ground sloth was represented by a minimum of six indi¬
viduals, including old adults and infants. Castoroides was rep¬
resented in the assemblage by a single incisor enamel fragment
(RMM 6223) measuring 36.5 x 22.0 mm (Figure 3c). According
to the U-series dates, ACb-3 “was accumulating small verte¬
brate remains as early as 228,000 B.P. and was visited by large
vertebrates from about 170,000 years to at least 115,000 years
B.P. and probably later” (Lively et al., 1992:1).

A skull of Castoroides (Figure 4) was recovered by divers
from the Cooper River,  near Strawberry Hill,  Charleston
County, South Carolina. It has been reposited under the number
SC75.33.1 in the South Carolina State Museum, Columbia,
South Carolina. The skull is relatively complete, but both zygo-
matics (Figure 4 a) and both incisors (Figure 4 b) have been
broken. In addition, the right maxilla and the right palatine
bones have been broken just posterior to the alveolus for P4,
but the left maxilla is complete with alveoli for the left P4-M3
(Figure 4c). All of the molar and premolar teeth are missing.
The left palatine bone is broken and missing. Most of the su-
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Figure 4. —Cranium (SC75.33.1) of Castoroides leiseyorum from Cooper River, Strawberry Hill, South Caro
lina: A, dorsal view; B, right lateral view; C, ventral view.
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Table 1. Measurements (in mm) of the cranium (SC75.33.1) of Castoroides leiseyomm from Cooper River,
Strawberry Hill, South Carolina.
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Cranial feature

tures in the skull have not fused completely, although the size
of the skull indicates that the individual was an adult. Cranial
measurements are given in Table 1.

Morgan and White (1995) described a new species, Castor¬
oides leiseyorum, from the Irvingtonian Leisey Shell Pit, Hills¬
borough County, Florida. Castoroides leiseyorum is biometri-
cally and morphologically similar to C. ohioensis (Morgan and
White, 1995). Castoroides leiseyorum is distinguished from C.
ohioensis, in part, however, by the absence of the palatine wing
of the interpterygoid fossa and the mesopterygoid fossa (Mor¬
gan and White, 1995:416). Specifically, Castoroides species
are unique in possessing two separate openings for the poste¬
rior internal nares (see Stirton, 1965:280, fig. 3 for a detailed
description). These two openings are referred to as the dorsal
and ventral choanae. A large, deep, ovate fossa in the basisphe-
noid just posterior of the dorsal choana is known as the mesop¬
terygoid fossa, and it is one of the most unusual characters of
C. ohioensis (Stirton, 1965:280). The mesopterygoid fossa is
clearly apparent in figured specimens of C. ohioensis from
New York (Stirton, 1965, fig. 3) and Iowa (Hay, 1914, pi. 71:
fig. 1).

Castoroides leiseyorum has both ventral and dorsal choanae
but lacks the mesopterygoid fossa. Instead, the basisphenoid
bears a slightly concave, elongated groove along the midline
that connects anteriorly to the dorsal choana (Morgan and
White, 1995:416). Although the posterior palatine region of the
South Carolina specimen (SC75.33.1) is broken, the basisphe¬
noid and dorsal choana are well preserved. The South Carolina
specimen, like the Florida specimens of C. leiseyorum, lacks a
deep, ovate mesopterygoid fossa, but it has a slight concave
groove extending into the dorsal choana (Figure 4c).

Morgan and White (1995:420) also stated that “there is a
slight ridge along the midline of the basioccipital in the Leisey
crania and the portion of the basioccipital lateral to this ridge is
only slightly concave.” The same is true for the basioccipital of
the South Carolina specimen (Figure 4c). In “typical” speci¬
mens of C. ohioensis, the median ridge is higher and the lateral
fossae are well developed (more concave) (Morgan and White,
1995:420).

In addition, the lamboidal crests in C. leiseyorum form a dis¬
tinct V-shaped outline, whereas in C. ohioensis the lamboidal
crest is sharper and more vertical, and it meets the sagittal crest
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at nearly a right angle (Morgan and White, 1995). The lamboi-
dal crest of the South Carolina specimen is V-shaped like that
of C. leiseyorum (Figure 4 a). Because the South Carolina skull
shares diagnostic characteristics with C. leiseyorum Morgan
and White, 1995, it is assigned to this taxon.

Discussion

Because of its size, the distinctive occlusal pattern of the
cheek teeth, the unique longitudinally grooved enamel on the
anterior and labial surfaces of the huge incisors, and its former
extensive range, the giant beaver is one of the most intriguing
species constituting the late Pleistocene megafauna of eastern
North America. It is thought to have been more like the musk¬
rat in its habits than the modem beaver, inhabiting river bottom
lakes, embayments, and associated bogs and swamplands
where it probably fed on coarse marsh vegetation. Kurten and
Anderson (1980:236) stated that “there is no evidence that the
giant beaver built dams or felled trees.” Castoroides ohioensis
appears to have reached its greatest abundance in areas adja¬
cent to the Great Lakes, especially the region that is now Mich¬
igan, Illinois, Indiana, and Ohio. The animal apparently was
able to adapt well to a wide variety of environments with
aquatic habitats, as evidenced by its extensive temporal (Blan-
can to Rancholabrean) and geographic (Alaska to Florida and
Nebraska to East Coast) ranges.

Just as for the majority of the megafauna species, reasons for
extinction of the giant beaver at the end of the Pleistocene are
unclear (e.g., Martin and Klein, 1984). In the northern latitudes
a combination of a gradual increase in the annual mean temper¬
ature, resulting in replacement of a spmce/pine/hemlock forest
with a deciduous one, and reduction of backwater marsh and
swamp habitat may have brought about the animal’s demise.
The natural reorganization of biological communities at the
end of the Pleistocene may have resulted in the destruction of
habitats for many mammal species (Graham and Lundelius,
1984). Cahn (1932) noted that a radical change would not have
been required for climatic, biotic, or hydrographic conditions
to have a profound effect on a highly specialized form such as
Castoroides. Competition for habitat with C. canadensis as a
factor, as has been suggested by Cahn (1932) and others, is
questionable in light of apparent differences between the two
relative to foods, feeding behavior, and general adaptations to
aquatic habitat. Furthermore, these two taxa appear to have co¬
existed throughout much of the Pleistocene (Kurten and Ander¬
son, 1980).

Remains of Castoroides sp. from Ruby Falls, Bell, and ACb-
3 caves provide new records of this extinct beaver for the mid-
South and establish its former presence along the middle
stretch of the Tennessee River. During the late Pleistocene,
floodplain lakes and marshes bordering the middle (northwest¬
ern Georgia, northern Alabama) and lower stretches of the Ten¬
nessee River were probably extensive. These environments
probably persisted into the Holocene. Parmalee (1993:81), in

reporting an avian assemblage from Smith Bottom Cave, Lau¬
derdale County, Alabama, (approximately opposite Bell and
ACb-3 caves), a primarily Archaic aboriginal deposit 8950±
950 RCYBP, commented that “the predominance of remains of
ducks such as the mallard {Anas platyrhynchos), teal and
closely related species suggests considerable expanses of back¬
water sloughs, embayments and floodplain lakes within close
vicinity to the site.”

The taxonomy of Castoroides in the southeastern United
States is not clear. Morgan and White (1995:420) indicated that
the Leisey specimens may represent the early stages in the evo¬
lution of Castoroides, especially with regard to the develop¬
ment of the basicranial region of the skull. The Leisey fauna
correlates most closely with the late early Irvingtonian, 1.6 to
1.0 million years ago (Morgan and Hulbert, 1995). The age of
the South Carolina specimen is unknown, but it is quite likely
late Pleistocene. It is, therefore, possible that the basicranial
features of C. leiseyorum are actually geographic variants
within C. ohioensis rather than characters diagnostic of a chro-
nospecies. The lack of a mesopterygoid fossa may, conse¬
quently, be characteristic of a southeastern phenon of Castoroi¬
des. This hypothesis could be tested, if the South Carolina
specimen could be dated by radiocarbon methods (e.g.,
Stafford et al., 1991). It is interesting to note that all specimens
of Castoroides documented to have a mesopterygoid fossa, a
high median ridge and well-developed lateral fossa on the ba-
sioccipital, and a strong lamboidal crest that joins the sagittal
crest at right angles (typical C. ohioensis features) come from
northern states (e.g.. New York, Illinois, Iowa).

Martin (1969) described, on the basis of dental parameters,
an extinct subspecies of C. ohioensis, C. o. dilophidus, from
Florida. Castoroides ohioensis dilophidus has been found
throughout Florida and may persist from the Blancan into the
late Rancholabrean (Martin, 1969, 1975). Morgan and White
(1995:421), however, noted that the presumed Blancan speci¬
mens of C. o. dilophidus are from the Santa Fe IB fauna, which
may be a heterochronic mixture of Blancan and Irvingtonian
vertebrates. The diagnostic character of C. o. dilophidus is the
occurrence of two isolated lophs (ids) in place of a single ante¬
rior loop in the upper third molar and the lower fourth premolar
(Martin, 1969:1035).

Martin (1969) also assigned some postcranial elements to
this subspecies, but cranial material of this taxon apparently
was not known. In their later review, Morgan and White (1995:
420-421) indicated that other than the two Leisey specimens,
there are no crania of Castoroides from Florida with a basicra¬
nial region. Different diagnostic criteria have been used for the
various Florida taxa, so it is difficult to compare C. leiseyorum
(cranial characters) with C. o. dilophidus (dental characters).
The only lower fourth premolar from Leisey lacks the isolated
lophid characteristic of C. o. dilophidus (Morgan and White,
1995:416). Martin (1969:1035), however, indicated that not all
upper third molars and lower fourth premolars of C. o. dilophi¬
dus have the diagnostic isolated lophs (ids). In the original



NUMBER 93 71

samples he studied, Martin (1969:1035) found that only 83%
(n=6) and 29% (n=7) of the lower fourth premolars and upper
third molars, respectively, had the diagnostic feature. Absence
of the diagnostic feature in the only lower fourth premolar from
Leisey therefore does not significantly distinguish the Leisey
sample of C. leiseyorum from C. o. dilophidus.

Two different interpretations of current knowledge of the
taxonomy and evolutionary history of Castoroides in the
Southeast are possible. On the one hand, it may be that the
more typical C. ohioensis morphology (sensu stricto Stirton,
1965) is characteristic of more northern populations, and that
C. leiseyorum and C. o. dilophidus are the same southern geo¬
graphic variant of C. ohioensis. Under this scenario, C. leisey¬

orum represents cranial characters and C. o. dilophidus typifies
dental features of this southeastern phenon. If this proves to be
the case, then C. leiseyorum should be synonymized with C.
ohioensis, and, depending upon additional taxonomic evalua¬
tions, either C. o. dilophidus or C. dilophidus would be the ap¬
propriate name. On the other hand, if C. leiseyorum is shown to
be distinct from C. o. dilophidus, then it appears that two dif¬
ferent phena (C. leiseyorum and C. o. dilophidus) may have
persisted throughout the southeastern United States (at least
Florida and South Carolina) for most of the Pleistocene. Fur¬
ther studies of associated cranial and dental material are re¬
quired before either of these interpretations can be refuted.
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