








































































GUILDAY et al.: ROBINSON CAVE 

Remarks: Referred to V. a. amplidens, these isolat_ed black bear teeth agree 
in large size with the referred Texas material reported on by Kurten, 1963. 
One partial tibia recovered from the Armadillo Pit is not exceptionally large. 
Dimensions as restored are : total length 263 mm, width of proximal end 
69 mm, width of distal end 46.9 mm. 

TABLE 22 
Measurements in mm, Ursus americanus cf. amplidens, Robinson Cave, Tennessee. 

CM 8213 length width 

M2 30.3 17.4 

Ml 23.5 14.3 

2J.5 14.3 

M2 18.0 13.8 

18.0 13.8 

Family Procyonidae 

Procyon lotor (LINNAEUS) - Raccoon 

Material: CM 8044, 8309-8310, 8313 . Partial skeleton with baculum; isolated 
deciduous and permanent molars. 

Remarks: Arata and Hutchison (1964) reviewed the Pleistocene Procyon from 
North America and concluded that were all Procyon lotor. The skeleton, 
complete, uncrushed, but covered with a cave coral rime, as were the fox 
squirrel and gray fox, was lying on the surface of the Armadillo Pit talus and 
appeared to postdate the bulk of the fauna. The animal, a male, measured : 
total length of skull, 113 mm, P4- M2, 23 .2 mm. 

Family Mustelidae 

Martes americana (TURTON) - Pine Marten 

Material : CM 8045-8046, 8316-8317. 1 partial skull, no deutition; 1 right M1 ; 

2 mandibles. 

Remarks : Closely confined to the coniferous forest of the Hudsonian and 
Canadian Life zones, the pine marten in Historic times ranged as far south 
as northern Pennsylvania and extreme northeastern Ohio. The record from 
Chillicothe in southcentral Ohio is hearsay only (Bole and Moulthrop, 1942). 
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In the Midwest the pine marten occurs as far south as northern Illinois, about 
650 miles north of Robinson Cave. The partial skull was found with the 
Mega/onyx skeletons in the Sloth Pit, the remaining specimens were found 
in the Armadillo Pit. 

Martes pennanti (ERXLEBEN) - Fisher 

Material : CM 8314-8315. 1 left maxilla with P3- P4 ; 1 left, 1 right P4 ; 2 left, 
3 right Ml's. 

Remarks : Although primarily a Canadian Life zone mammal, the fisher 
apparently . ranged throughout the Appalachian and Cumberland plateaus. 
Remains are known from the late Prehistoric Westmoreland-Barber Site, a 
former Indian village in Marion County, 80 miles south of Robinson Cave 
(Parmalee and Guilday, 1967). Length of five M1's averages 6.4 mm (5.8-
7.2 mm); width of five Mi's averages 10.1 mm (9.6-10.7 mm). Length and 
width of one P4 equals 10. 7 X 6.1 mm. 

Mustela cf. frenata LICHTENSTEIN - Lon~-tailed Weasel 

Material : CM 8345. 1 partial right mandible. 

Remarks: Common throughout the eastern United States, the long-tailed 
weasel occurs as far north as northern Wisconsin and Minnesota. Length and 
width of crown of P4 = 2.7 m'm X 1.45 mm; of Mi, 5.4 mm X 2.0 mm. 

Mustela cf. nivalis LINNAEUS - Least Weasel 

Material: CM 8352. 1 left M1. 

Remarks : The smallest of all living mustelids, the least weasel occurs 
throughout most of Canada and Alaska south to central Illinois and Ohio 
in the Midwest. It also occurs in the Appalachian Mountains and has been 
taken at an altitude of 4800 feet on Roan Mountain, Carter County in eastern 
Tennessee (Tuttle, 1968). 

Mustela LINNAEUS, ? species - Weasels 

Material: CM 8344, 8346-8351, 8353-8354. Isolated teeth and mandible 
fragments. 

Remarks: Isolated teeth and mandible fragments of at least four individuals 
were found in the Armadillo Pit deposit. These specimens remain unidentified 
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not because of any peculiarities but because of the confusing picture presen­
ted by the great overlap of sexual and specific size differences. As a result 
these fragmentary specimens of unknown sex may represent M. erminea or 
M. frenata 

TABLE 23 

Measurements in mm, Mustela sp., Armadillo Pit, Robinson Cave, Tennessee. 

le'1gth width 

x O.R. N x O.R. N 

M1 4.7 4.7-4.7 2 2.1 1.9-2.2 2 

M2 4.9 4.5-5.2 2 2.3 2.2-2.3 2 

M1 3.8 3.2-4.0 5 1.3 1.0-1.4 5 

P4 1.8 1.7-2.0 2 1.1 1.0-1.2 2 

Family Felidae 

Lynx cf. rufus (ScHREBER) - Bobcat 

Material: CM 8047, 8378. 1 partial skeleton; right maxilla with P3-P4 ; 1 right, 
1 left P 4 ; fragment of right mandible with P 3-P4 ; 14 second phalanges, 2 os 
magnum, 1 cuneiform, 1 astragalus, 4 canines. 

Remarks: The animal from the Sloth Pit was mineralized, the carbonates 
apparently replaced by silica. This was the only instance of mineral replace­
ment noted in any of the Robinson Cave fauna. The skeleton was found 
beneath the unmineralized skeletons of two Mega/onyx and separated from 
them by a thin layer of flowtone at the bottom of the Sloth Pit. Despite 
its obvious antiquity, no characters appear that can differentiate the skeleton 
from that of Lynx rufus (SCHREBER). 

TABLE 24 

Measurements in mm, Lynx cf. rufus, Robinson Cave, Tennessee. 

length width 

x O.R. N x O.R. N 

p3 11.3 - 1 5.8 - 1 

p4 14.5 14.0-15.1 2 8.2 7.7-8.7 2 

M1 11.5 11 .0-12.0 2 5.2 4.7-5.7 2 

P4 9.8 9.6-10.0 2 5.7 5.1-6.3 2 
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a 

d 

Order ARTIODACTYLA 

Family Cervidae 

b 

e 

~Iz;;,:, . 

:·~-~► 

C 

f 

FIG. 12. Odocoileus cf. virginianus (ZIMMERMANN), Robinson Cave, Overton County, 
Tennesse. a) CM 8376a, right P3• c) CM 8376b, right P2• 

Sangamona cf. furtiva HAY, Robinson Cave, Overton County, Tennessee. b) CM 8375, left 
dP4 . d) CM 8372, right P4

• e) CM 8374, left P2
• f) CM 8377, right P3 ~ Bar= 10 mm. 

Sangamona cf. furtiva HAY - Extinct Pleistocene Deer 

Material: CM 8372-8375, 8377. 2 right P4's; 1 left P2 ; 1 left dP4 ; 1 right P3 ; 

(fig. 12 b, d, e, f). 

Remarks: Originally identified by Guilday as caribou, Rangifer tarandus, 
the specimens were re-examined by Clayton Ray and Guilday and proved 
to be referable to Sangamona. In the process a partial skeleton from Franks­
town Cave, Pa. identified as mule deer, Odocoileus hemionus (Peterson, 1926), 
was found to be that of Sangamona. At the outset it was assumed that cervid 
teeth intermediate in size between Cervus canadensis and Odocoileus virgi­
nianus from a fauna showing boreal affinities were Rangifer. In fact, it was 
strongly suspected that Sangamona was indeed Rangifer. This does not appear 
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to be the case. A critical study of this little known, but geographically widely 
spread, Pleistocene deer is badly needed. Length and width of P2 = 17 .5 X 
13.7; P4 = 14.5 X 18.5 and 13.2 X 18.4; Pa = 13.1 X 9.1; dP4 = 22.5 X 
11.1. 

Odocoileus cf. virginianus (ZIMMERMANN) - White-tailed Deer 

Material: CM 8376. 1 right P3 ; 1 right P2 . (fig. 12 a & c). 

Remarks : The white-tailed deer inhabits all of the central and eastern portions 
of the continent north to and including parts of the Canadian Life Zone. 
Length and width of Pa = 9.4 X 5.4 mm. Length and width of P:.! = 
11.5 X 7.2 mm. 

Order EDENTATA 

Family Dasypodidae 

Dasypus cf. bellus (SIMPSON) - Armadillo 

Material : CM 8048. Fragmentary carapace scutes. (illustrated in Guilday & 
McCrady, 1966, fig. lC). 

Remarks : Dasy pus remains are known from as far north as St. Louis, Mis­
souri (Simpson, 1949) and Pocahontas County, West Virginia (Guilday and 
Mccrady, 1966) in Pleistocene cave deposits. Dasypus bellus has, by analogy 
with the modern Dasypus novemcinctus, been referred to as a climatic indi­
cator, intolerant of subfreezing conditions (Slaughter, 1961). It may well be 
that the Dasypus remains from the Armadillo Pit predate the boreal fauna; 
the fluorine analysis would seem to bear this out and may be attributed to a 
former, warmer period. Or it may be possible that this large extinct armadillo 
was more cold-tolerant than its modern counterpart. 

Family Megalonychidae 

Megalonyx jeffersonii (DESMAREST) - Jefferson's Ground Sloth 

Material: CM 12527-12528. 1 partial skull, mandible, rib, radius, atlas. Cast 
of upper and lower dentitions of a second individual. 
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FIG. 13. Mega/onyx jeffersonii (DESMAREST), Robinson Cave, Overton County, Tennessee. 
Lateral view right side of skull, anterior end to the right. Tennessee State Museum 

collection. See text for measurements. 
Photo by W. G. Barton. 

Fm. 14. Bottom view, large skull, Mega/onyx jeffersonii (DESMAREST), Robinson Cave, 
Overton County, Tennessee; small skull, modern three-toed tree sloth, Bradypus tridactylus 

LINNAEUS, CM 1987, anterior to the right. 
Photo by W. G. Barton. 
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FIG. I 5. Left : lower jaw of Mega/onyx jeffersonii (DESMAREST), Robinson Cave, Overton 
County, Tennessee. Same individual as Figs. 14 and 15, see text for measurements. Right: 
lower jaw of modern three-toed ground sloth, Bradypus tridactylus LINNAEUS, CM 1987, 

anterior end down. 

Remarks: Both sloths were found in the Sloth Pit (map, fig. 3). The discovery 
of the cranium now in the Tennessee State Museum (figs. 13, 14, 15) led t<T 
all further excavations. Although some bones appeared to be in a rough 

TABLE 25 
Measurements in mm, Mega/onyx jeffersonii, Robinson Cave, Tennessee. 

original cast 
CM 12528 

(TSM) (CM 12527) 

C 1 width, length occlusal surface 34 X 19 31 X 16 

M1 18 X 14 19 X 16 

M2 22 X 17 26 X 17 

M3 22 X 16 26 X 18 

M4 18 X 10 

diastema 47 39 

c1 width, length occlusal surface 35 X 16 34 X 17 40 X 17 

M1 22 X 16 24 X 17 

M2 22 X 17 25 X 16 

M3 21 X 18 23 X 18 

diastema 39 

depth of mandible at M1 91 
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semblance of articulation, the majority were not. All bones were soft, wet 
and crumbling. The more complete of the two animals was sent to the Ten­
nessee State Museum. Its skull was prepared at Carnegie Museum at which 
time photographs and casts of the dentition were made before it was returned 
to Tennessee. Other skeletal elements were not prepared but stored in plaster 
jackets in the Tennessee State Museum. The second individual, represented 
by the elements listed above, CM 12508, was retained by Carnegie Museum. 

Order PROBOSCIDEA 

Family Mammutidae 

Mammut americanus (KERR) - Mastodon 

Material : CM 8053. 3 fragments of molar enamel. 

DISCUSSION 

Almost 85 % of the fauna recovered from the Armadillo Pit consists 
of remains of small mammals that habitually inhabit caves (bats, 1,826 indi­
viduals, 80 % ; woodrats, 130 individuals, 4 % ). The remaining 15 % (re­
presenting 87 % of the 47 species of mammals recovered, however) were 
apparently trapped in a sink-type pit, wandered into the cave losing their way, 
or were victims of predation. If bats are left out of consideration, relative 
percentages of individual small mammals at Robinson Cave are similar to 
those at Natural Chimneys, Va. The Natural Chimneys deposit is believed 
to have been primarily a Pleistocene owl roost. At Robinson Cave the high 
numbers of shrew remains and the high incidence of nocturnal flying squirrels, 
compared with the low numbers of diurnal ground squirrels, likewise suggests 
a nocturnal predator such as an owl. Compare the Robinson Cave percents 
(table 26) with the low relative numbers of shrews and the high incidence of 
diurnal ground squirrels as opposed to nocturnal flying squirrels at New 
Paris No. 4, a well-trap sinkhole. 

If these cave faunas are broken down into internal size classes regardless 
of taxa, however, there is no correlation between relative size of entrapped 
animal and mode of capture (table 27). This is due to the overwhelming re­
lative abundance of small mammals making them the predominant size class 
captured in any natural trap situation. While it is true that a barn owl silo 
deposit will produce all small vertebrates, and a "buffalo jump " all large, 
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TABLE 26 
Relative percentages of small mammals from various late Pleistocene cave deposits 

(troglobitic forms. bats. woodrats, omitted). 

Robinson Cave, Natural Chimneys, New Paris No. 4, Conard Fissure, 
Tennessee Virginia Pennsylvania Arkansas 

number of individuals 768 687 1919 698 

% % % % 

Talpidae 0.4 2.0 0.1 0 

Soricidae 30.3 19.3 5.6 35.1 

Sciuridae 5.1 6.4 4.3 2.6 

(46% nocturnal) (64% nocturnal) (20% nocturnal) (0% nocturnal) 

Cricetinae 10.0 19.3 12.5 50.6 

Microtinae 51.9 47.3 73.5 8.6 

Zapodidae 1.7 3.2 1.0 0 

Leporidae 0.4 2.5 2.8 3.1 

both are cases of selection by predators. Most. cave bone deposits accumulate 
as a result of varying degrees of natural entrapment and predation and, 
usually spared the winnowing effect of water-sorting, are characterized by an 
overwhelming abundance of small mammals. The low percentage of large 
versus small mammals from Cumberland Cave, Md. and Port Kennedy, Pa. 
are undoubtedly due to collecting bias. Subsequent excavations by Carnegie 
Museum field parties have revealed a rich and varied small mammal fauna 
at Cumberland Cave. 

TABLE 27 
5ize classes, mammals, various Appalachian cave deposits. 

Site N* small medium large 
% % % 

Robinson Cave, Tennessee 799 96.8 2.0 1.2 

Natural Chimneys, Virginia 713 96.9 1.8 1.3 

New Paris No. 4, Pennsylvania 1928 99.0 0.8 0.2 

Conard Fissure, Arkansas 794 90.6 6.4 3.0 

Cumberland Cave, Maryland 150 25.0 25.0 50.0 

Port Kennedy, Pennsylvania 380 5.0 34.0 61.0 

* N = total individuals minus bats and woodrats 

There are 54 living and 6 extinct species of vertebrates known from the 
Robinson Cave deposit. Of these 57 % are still to be found in the area, 33 % 
have either shifted their ranges north or west or retreated to the higher peaks 
of the southern Appalachians, and 10 % are extinct. The presence of the extinct 
armadillo in a primarily temperate/boreal fauna may seem incongruous. The 
modern nine-banded armadillo (Dasypus novemcinctus), however, occurs north 
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to Kansas and Missouri in the Midwest, about five degrees north of the cave 
site. Perhaps the increased size of the extinct D. bellus conferred a greater 
ability to withstand cold, and its occurrence in Pleistocene deposits at St. 
Louis, Mo. (Simpson, 1949) and West Virginia (Guilday and McCrady, 1966) 
with no trace of other southern forms, may be less unusual than it seems. 
Forty-nine, or 91 %, of those species from the Armadillo Pit that are not 
extinct can be found in the Minnesota-Wisconsin area today. 

Eight species of shrews occurred in the Robinson Cave local fauna, a 
minimum of 216 individuals. Only four modern species have been reported 
from central Tennessee, Cryptotis parva, Blarina brevicauda, Sorex longiros­
tris, and Sorex fumeus. S. longirostris apparently did not occur in the deposit. 
Blarina brevicauda was represented by a large form more characteristic of 
the Minnesota region than of modern Tennessee. Cryptotis, a field form, was 
rare, 2 % of the identified shrews. The four species of shrews which do not 
occur in central Tennessee today are of northern affinities. Their presence 
clearly calls for cooler, moister climatic conditions at the time of deposition. 

TABLE 28 
Shrews from late Pleistocene cave deposits, eastern North America. 

Minimum number of individuals and percent of total Soricidae. 

Robinson New Paris Natural Bootlegger 
Species Cave, Tenn. No. 4, Pa . Chimneys, Va. Sink, Pa. 

% % % % 

8/arina brevicauda 72 33.3 37 38.9 56 44.1 2 

Sorex cinereus 72 33.3 35 36.8 45 35.4 1 

Sorex fumeus 29 13.4 1 0.9 10 7.9 

Microsorex hoyi 17 7.9 11 11.2 1 1.3 7 

Sorex arcticus 10 4.6 6 6.3 6 3.1 1 

Sorex dispar 9 4.2 4 4.2 

Cryptotis parva 5 2.3 5 3.9 1 

Sorex palustris 2 0.9 1 0.9 4 3.1 

Six of the above species (Blarina brevicauda, Sorex cinereus, Sorex arc­
ticus, Sorex palustris, Microsorex hoyi and Cryptotis parva) may all be found 
in Wisconsin and Minnesota today. Each has different ecological preferences, 
but the remains of all might occur in owl pellets of a suitably situated owl 
roost. The other two, Sorex fumeus and S. dispar, although they occur as 
far north as Maine and New Brunswick, apparently do not range as far 
west as the Wisconsin area. Sorex fumeus does range west along the north 
shore of Lake Superior and has been reported from Racine, Wisconsin, a 
record which has been questioned (Jackson, 1928, p. 65). Sorex dis par, an 
Appalachian form adapted for, and closely confined to, areas of mountain 
talus, may be limited more by lack of suitable talus habitat than by climatic 
factors. Perhaps if suitable contiguous habitat were available between the 
Appalachians and the Wisconsin area, S. dispar might have been able to 
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spread that far to the west. Central Wisconsin or Minnesota appears to be the 
closest modern equivalent to a suitable habitat that would accommodate all 
of the soricids of the Robinson Cave local fauna. This area is approximately 
10 degrees north of the cave. A parallel situation is that of the New Paris 
No. 4 local fauna in Pennsylvania. Here the area of maximum range overlap 
falls in central Canada, again approximately 10 degrees north of the site. 
Robinson Cave is some 5 degrees south of New Paris. Its modern climatic 
equivalent, central Wisconsin, is correspondingly about 5 degrees south of 
that of the New Paris No. 4 fauna (central Canada, see map, Guilday et al., 
1964) indicating a climatic adjustment of approximately the same magnitude. 

Seven species of sciurids were represented in the deposit, three ground 
squirrels (Marmota monax, Tamias striatus, Citellus tridecemlineatus) and 
four arboreal squirrels. Three (Citellus tridecemlineatus, Tamiasciurus hudso­
nicus, Glaucomys sabrinus) do not live in the area today but are found 
farther north or west. Although each has distinctive habitat preferences, the 
only area where their ranges all overlap is again the Wisconsin-Minnesota 
region, as in the case of the Soricidae. 

Nine species of cricetids are known from the Robinson Cave local 
fauna. Four of them (Synaptomys cooperi, Synaptomys borealis, Clethrionomys 
gapperi, Microtus pennsylvanicus) no longer occur as far south as Robinson 
Cave. All but one, the woodrat, N eotoma floridana, occur in the Minnesota/ -
Wisconsin area today. The absence of the woodrat from that region may be 
due to factors other than climatic (see discussion under Neotoma floridana). 
High numbers of meadow vole (Microtus pennsylvanicus) would necessitate 
grassland in the vicinity of the cave. Equally high numbers of red-backed 
voles, Clethrionomys gapperi, indicate woodland. A boreal-temperate parkland 
would probably support all of the species. The absence of such forms as the 
cotton mouse, Peromyscus gossypinus, the golden mouse, Ochrotomys nuttalii, 
the cotton rat, Sigmodon hispidus, and the rice rat, Oryzomys palustris, ani­
mals which reach their northern range limits in Tennessee or Kentucky, is 
considered indicative of cooler times. The Mexican freetailed bat, Tadarida 
brasiliensis, a species at present found no closer than 90 miles south of the 
site, has been reported in deposits C-14 dated at more than 38,000 years 
from Mammoth Cave, Edmonson County, Kentucky, 100 miles northwest of 
Robinson Cave and presumably Sangamon in age (Jegla and Hall, 1962). 
With the possible exception of the armadillo, all of the Robinson Cave fauna is 
believed to postdate this interglacial episode. Several boreal microtines known 
from Appalachian late Pleistocene cave deposits were not recovered from the 
numerically large Robinson Cave local fauna, including the collared lemming, 
Dicrostonyx hudsonius, the spruce vole, Phenacomys ungava, and the yellow­
cheeked vole, Microtus xanthognathus. M. xanthognathus, however, has re­
cently been recovered from Welsh Cave, Woodford County, Kentucky (CM 
collections), about 125 mi north of Robinson Cave. This may mean that 
these tundra and taiga forms did not range as far south as Tennessee, or 
that the deposit was not building at the time of maximum small mammal 
range adjustments. More studies of Pleistocene cave faunas are needed before 
questions such as this can be resolved. 

- 71 



PALfEOVERTEBRATA, vol. 2, 1969 

One reptile and one amphibian from the deposit do not occur in the 
Wisconsin-Minnesota region today. The worm snake, Carphophis, a bur­
rowing form, hence a possible modern contaminant, ranges north as far as 
southern Iowa. The spadefooted toad, Scaphiopus, a burrower in light, 
friable, sandy soils, reaches southern Alberta in the Great Plains but does 
not occur in the forested Wisconsin-Minnesota region. 

Although the fauna is predominantly a woodland one, the presence of 
the 13-lined ground squirrel and high numbers of meadow voles and bog 
lemmings suggests a parkland situation that may well have sustained 
Scaphiopus. 

In summary, although fluorine analysis suggests a rather long period of 
accumulation for the Armadillo Pit fauna, the massive flowstone and brec­
ciated roof of the Armadillo Pit (fig. 8) suggests that, with a few exceptions, 
the pit had ceased to function as an ossuary trap many thousands of years 
ago. The fauna as a whole indicates a temperate/boreal, probably open, 
woodland, finding its closest modern parallel about 10 degrees farther north in 
the western Lake Superior region. 

Exact dating is not possible, but the small percentage of extinct mammals 
suggests a Wisconsin age or later. Whether the fauna dated from a period 
before, coincident with, or following the Wisconsin glacial maximum c. 
20,000 B.P., cannot be established at present. 
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