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THE BOX TURTLE GENUS TERRAPENE (TESTUDINES: EMYDIDAE) IN THE
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J. ALAN HOLMAN1 AND UWE FRITZ2

1Michigan State University Museum, East Lansing, USA

2Museum of Zoology, Natural History State Collections Dresden, Germany

Middle and Late Miocene fossils of the box turtle genus Terrapene are reviewed. The oldest
known Terrapene specimens originate from the Medial and Late Barstovian North American
Land Mammal Ages of Nebraska. Two nuchal bones from the Egelhoff Local Fauna, Keya Paha
County, Nebraska (Medial Barstovian Land Mammal Age, ca 14.5-13.0 million BP) and a left
hyoplastron from the Stewart Quarry, Cherry County, Nebraska (Late Barstovian, ca 13.0-11.5
million BP) closely resemble recent Terrapene ornata. The presence of T. ornata-like box
turtles in the Barstovian suggests that the extant species groups were already established by that
time and that the genus Terrapene evolved distinctly before the Middle Miocene. An extinct
subspecies of T. ornata, T. o. longinsulae Hay, 1908, is known from the Late Miocene
(Clarendonian, ca 11.5-9.0 million BP) as well as from several Pliocene sites. It is unknown
whether a Clarendonian Terrapene hyoplastron from the Ash Hollow Formation of Cherry
County, Nebraska belongs to T. o. longinsulae or to another taxon. A nearly complete anterior
plastral lobe from the Myers Farm Local Fauna, near Red Cloud, Webster County, Nebraska,
from the Late Barstovian (ca 13.0-11.5 million BP) differs significantly from all other recent and
fossil Terrapene taxa. This specimen serves as the holotype of a new extinct Terrapene species
described herein. It is of unclear relationships and shares some characters with T. coahuila and
others with T. nelsoni and T. ornata. A left humerus from the WaKeeney Local Fauna, Trego
County, Kansas (Middle to Late Clarendonian Land Mammal Age, ca 10.0-9.0 million BP)
compares well with humeri of recent Terrapene carolina and is the oldest Terrapene that
resembles extant T. carolina. The second oldest one is from the latest Miocene McGeehee Site,
Alachua County, Florida (Early Hemphillian, ca 8.5 million BP) and perhaps represents a fossil
taxon known as T. carolina putnami Hay, 1908.
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ognized, which are, with the exception of the aquatic T.
coahuila, all mainly adapted to terrestrial habitats
(Milstead, 1969; Ernst et al., 1994; Minx, 1996; Dodd,
2001): (1) Terrapene carolina (Linnaeus, 1758) has
four living subspecies restricted to the United States (T.
c. bauri, T. c. carolina, T. c. major, and T. c. triunguis)
and two restricted to Mexico (T. c. mexicana and T. c.
yucatana); (2) Terrapene coahuila Schmidt & Owens,
1944 is monotypic and exists only as an isolated popula-
tion in Coahuila, Mexico; (3) Terrapene nelsoni
Stejneger, 1925 has two living subspecies, both re-
stricted to Mexico (T. n. klauberi and T. n. nelsoni); (4)
Terrapene ornata (Agassiz, 1857) has two living sub-
species, one (T. o. luteola) occurring both in the United
States and Mexico, and one (T. o. ornata) only in the
United States. However, recently it was suggested that
the allopatric Mexican subspecies of Terrapene
carolina might represent distinct species (Stephens &
Wiens, 2003), Terrapene mexicana and T. yucatana.

Two species groups, the “carolina group” and the
“ornata group”, are recognized (e. g. Milstead, 1967,
1969; Milstead & Tinkle, 1967; Minx, 1996; Dodd,
2001). Characters used to define the two groups are
summarized in Milstead & Tinkle (1967), Milstead
(1969), and Dodd (2001). The carolina group consists
of T. carolina and T. coahuila and the ornata group of
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INTRODUCTION

The North American box turtles, genus Terrapene,
are small (maximum carapacial length of recent taxa 200
mm), mostly terrestrial emydine turtles with a plastral
hinge between the hyoplastron and the hypoplastron, al-
lowing complete shell closure. The ability to close the
shell entirely (like a box) is facilitated by a morphologi-
cally specialized tripartite scapula. The same structure is
found in the closely related, hinged North American
Emydoidea blandingii (Bramble, 1974), suggesting that
the hinge and the segmented scapula are shared derived
characters of Emydoidea and Terrapene (Gaffney &
Meylan, 1988; Fritz, 2003). No other North American
emydines have a plastral hinge and a segmented scapula,
but in the Palaearctic Emys orbicularis, a plastral hinge
and a bipartite scapula occur (Bramble, 1974).

Box turtles form an essentially homogeneous group
that has generally been taxonomically stable since the
comprehensive studies of Milstead (1967, 1969) and
Milstead & Tinkle (1967). Terrapene occurs only in the
United States and Mexico. Four recent species are rec-



T. ornata and T. nelsoni. In each group, one extinct tax-
on is known which is treated traditionally as a
subspecies. Terrapene carolina putnami Hay, 1908
ranged from a very large to a huge size (more than 300
mm shell length, Holman, 1965; Milstead, 1969; Dodd,
2001). It is otherwise quite similar to the extant T. c.
major. Therefore, Auffenberg (1958) and Milstead
(1969) speculated that T. c. putnami was the direct pred-
ecessor of T. c. major, which was influenced and
modified by intergradation with other subspecies. T. c.
putnami occurred from the Miocene-Pliocene boundary
(Late Hemphillian, ca 5.5-4.5 million years BP) to the
end of the Pleistocene (latest Rancholabrean, ca 10,000
years BP, Auffenberg, 1958; Milstead, 1969; Holman &
Clausen, 1984). Also an Early Hemphillian find (ca 8.5
million years BP) has been tentatively identified as T. c.
putnami (Milstead, 1969). Terrapene ornata longinsu-
lae Hay, 1908 is known from the Late Miocene
(Clarendonian, ca 11.5-9.0 million years BP) as well as
from several Pliocene sites (Milstead, 1969). It differs
from the extant Terrapene ornata subspecies by the low
angle of elevation of the first central scute and the low
elevation of the third central scute, the lack of rugosity
of the carapacial scutes and non-flaring and non-emar-
ginated marginal scutes (Milstead, 1969). It is beyond
the scope of the present paper to discuss the advantages
and problems of assigning subspecific rank to fossil
taxa.

Other Terrapene fossils have been described as ex-
tinct species (e. g. Hay, 1908a,b, 1916; see the review in
Dodd, 2001); but these, often fragmentary remains were
later assigned to modern species (Auffenberg, 1958;
Milstead, 1969). A recent morphometric study of the
Pleistocene taxon Terrapene innoxia Hay, 1916 (rel-
egated to the synonymy of Terrapene carolina bauri by
Auffenberg, 1958) was done by Ernst et al. (1998).
These authors suggested that the referral of T. innoxia to
T. c. bauri is in doubt, and that further analysis of varia-
tion within T. c. bauri and T. c. major will be necessary
to find out whether T. innoxia warrants taxonomic rec-
ognition. We feel, that it is highly probable that T.
innoxia represents an intergrade population between
modern subspecies of T. carolina.

In the present paper we deal with the scanty fossil
material from the Middle and Late Miocene of Nebraska
(Barstovian) and Kansas (Clarendonian) which was de-
scribed in part earlier by Holman (1975, 1987) and
Holman & Corner (1985). The material from the
Barstovian of northwest Nebraska represents the earliest
Terrapene known. Further, we review other Miocene
Terrapene.

LOCALITIES, MATERIALS AND METHODS

THE FOSSIL LOCALITIES

We follow the concept that the Miocene extends from
about 24 million to about 5 million years before the
present (abbreviated here as BP). The Miocene in North

America begins in the later part of the Arikareean North
American Land Mammal Age (NALMA) and continues
to near the end of the Hemphillian NALMA. These Land
Mammal Ages are as follow (Hulbert, 2001) [older to
younger from bottom to top]:

Hemphillian 9.0-5.5 million BP
Clarendonian 11.5-9.0 million BP
Barstovian 16.0-11.5 million BP
Hemingfordian 20.0-16.0 million BP
Late Arikareean 24.0-20.0 million BP

The Barstovian NALMA that we will be mainly deal-
ing with here has been subdivided into early, medial,
and late portions (Voorhies, 1990):

Late Barstovian 13.0-11.5 million BP
Medial Barstovian 14.5-13.0 million BP
Early Barstovian 16.0-14.5 million BP

The Medial Barstovian Site. The Egelhoff Local
Fauna (University of Nebraska State Museum, UNSM
Collecting Locality Kp-101), also called the Egelhoff
Quarry by Voorhies (1990), occurs in a road-cut north
of the Niobrara River in Keya Paha County in north-
west Nebraska. It is in the lower part of the Valentine
Formation. Fossil material from this horizon was for
years considered to overlap the Miocene-Pliocene
boundary, but now is placed in the Middle Miocene in
the Medial Barstovian NALMA (Voorhies, 1990). The
upper fossiliferous unit of the Egelhoff Local Fauna is
composed of unconsolidated, crossbedded sand with
fine gravel near the base. Bulk screening (sieving) of the
fine gravel lenses has yielded the great majority of the
Egelhoff fossils and produced the Terrapene nuchal
bones discussed below. Morris F. Skinner of Ainsworth,
Nebraska discovered the site in 1964 and since then the
site has been sampled by several institutions, including
the Michigan State University Museum field parties
which collected the Terrapene material in the interval
between 1974 and 1978. Holman (1987) discussed pre-
vious herpetological studies at this site and Voorhies
(1990) provided an expanded list of amphibians and
reptiles.

The Late Barstovian Sites. The Myers Farm Local
Fauna Quarry (UNSM Collecting Locality Wt-15A) lies
in Webster County in southeastern Nebraska on the
property of the Gary Myers family of Red Cloud. The
site was discovered and studied by Corner (1976, 1977)
who determined the Myers Local Fauna is
stratigraphically equivalent to the type Valentine Quarry
(Railroad Quarry) of north-central Nebraska. It is thus
younger than the Egelhoff Local Fauna above and repre-
sents the Late Barstovian Land Mammal Age.

The Stewart Quarry (UNSM Coll. Loc. Cr 150) is a
relatively new site in Cherry County, north-central Ne-
braska. Field crews from University of Nebraska State
Museum have collected from this site since the early-
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middle 1990s. This site also represents the Late
Barstovian Land Mammal Age (M. J. Voorhies, pers.
comm.).

The Clarendonian Site. The WaKeeney Local Fauna
(University of Michigan Collecting Locality No. UM-
K6-59) occurs on the Lowell Hillman Ranch in Trego
County, in northwestern Kansas. The site was discov-
ered by Lester F. Phillis in the early 1940’s. Wilson
(1968) published a comprehensive work on the verte-
brates of the site. Later, J. A. Holman and field crews
from the Michigan State University Museum (1969-
1973) collected more than 100 tons of fossiliferous
matrix from the site, adding to the known vertebrate
fauna. Holman (1975) published a comprehensive re-
port on the WaKeeney herpetofauna where he
mentioned the Terrapene finding. Based on his analysis
of the mammalian remains, Wilson (1968) assigned the
WaKeeney Local Fauna to the Middle to Late
Clarendonian Land Mammal Age (10.0-9.0 million BP).

SPECIMENS STUDIED

The Terrapene fossils described below are in the
Michigan State University Museum Vertebrate
Paleontological Collection, East Lansing (MSUVP) and
in the University of Nebraska State Museum, Lincoln
(UNSM). We compared the fossil specimens with 82
skeletons of recent Terrapene species, representing both
extant species groups and most of the recognized recent
taxa. Skeletal material of Terrapene carolina yucatana,
T. ornata luteola and T. nelsoni klauberi is extremely
rare in museum collections (if existent at all) and was
not available for comparison. The comparative recent
material is from the holdings of the Michigan State Uni-
versity Museum, East Lansing (MSU), the Museum of
Zoology (= Museum für Tierkunde) Dresden (MTD),
and the University of Michigan Museum of Zoology,
Ann Arbor (UMMZ) and is listed as follow:

Terrapene coahuila (n=5): MSU 3509-3510, 4108-
4110; Terrapene carolina bauri (n=9): MSU 479, 487,
489, 521, 599, 629, 1306, 3061, 3825; Terrapene
carolina carolina (n=22): MSU 510, 1401, 1696, 3454,
3941, 4020, 4115-4117, 4120, 4311, 4395, 12954,
13006, 13019, 14371, 14439-14440, 14442, MTD
8481, 42836, 43908; Terrapene carolina major (n=3):
MSU 490, 3220, 3957; Terrapene carolina mexicana
(n=1): MSU 3025; Terrapene carolina triunguis
(n=16): MSU 1056, 4044, 4118-4119, 4349, 12958,
12963, 12966-12967, 12977, 12979, 13020, 14348-
14350, 14362; Terrapene nelsoni nelsoni (n=1):
UMMZ 128400; Terrapene ornata ornata (n=25):
MSU 1563, 2091, 2815, 3023, 3107, 3147, 3149-3150,
3175, 3217, 3364, 3467, 3774, 4384, 12955, 12962,
12969, 12973, 12976, 13016-13018, MTD 43905-
43906, 43334.

SYSTEMATIC PALAEONTOLOGY

TERRAPENE CF. ORNATA (AGASSIZ, 1857) (FIGS. 1 AND 2)

Material. Two nuchal bones, MSUVP 809A and
809B from the Egelhoff Local Fauna (UNSM Kp-101),

Keya Paha County, Nebraska; Middle Miocene (Medial
Barstovian Land Mammal Age, ca 14.5-13.0 million
BP). A left hyoplastron, UNSM 122393 from the
Stewart Quarry (UNSM Cr-150), Cherry County, Ne-
braska; Middle Miocene (Late Barstovian Land
Mammal Age, ca 13.0-11.5 million BP). A third nuchal
bone (MSUVP 809C) from a juvenile specimen and a
fragmentary right femur (MSUVP 809D) from the
Egelhoff Local Fauna are much eroded and are only
identifiable as Terrapene. All Egelhoff Local Fauna
specimens were identified as Terrapene sp. indet. by
Holman (1987).

Identification. The nuchal bones MSUVP 809A and
809B (Fig. 1) resemble Terrapene ornata and the single
T. n. nelsoni (UMMZ 128400) studied in that they are
markedly shorter and wider than in T. carolina and T.
coahuila. They do not resemble nuchal bones of any
other Nearctic turtle. The cervical scute impressions on
the nuchal bones are similar to T. ornata and differ from
T. carolina, T. coahuila and T. n. nelsoni in being
clearly shorter and wider. The encroachment of the
pleural sulci on the nuchal bone is more extensive in the
fossil and in T. ornata than in T. carolina, T. coahuila,
and T. n. nelsoni. These characters could not be ob-
served in the Late Barstovian material described as a

FIG. 1. Terrapene cf. ornata from the Egelhoff Local Fauna,
Keya Paha County, Nebraska; Middle Miocene (Medial
Barstovian Land Mammal Age, ca 14.5-13.0 million BP).
Nuchal bone (MSUVP 809A). Drawing reproduced from
Holman (1987).

new species below. The left hyoplastron UNSM 122393
(Fig. 2) resembles recent T. ornata and differs from all
other species of Terrapene in its narrow humeral scute
overlap and reduced articular surface for the bridge
(Fig. 3). It resembles all other Terrapene species but dif-
fers from the Late Barstovian species in having the
anterodorsal hinge line area extruded over the ventral
hinge line area (Fig. 2).

TERRAPENE CORNERI N. SP. (FIG. 4)

Holotype. An anterior plastral lobe, complete except
for a small piece of the right hyoplastron posterior to the
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entoplastron, UNSM 21618. This specimen was identi-
fied as Terrapene sp. by Holman & Corner (1985).

Locality and Horizon. Myers Farm Local Fauna, near
Red Cloud, Webster County, Nebraska (UNSM Wt-
15A); Middle Miocene (Late Barstovian Land Mammal
Age, ca 13.0-11.5 million BP).

FIG. 2. Terrapene cf. ornata from the Stewart Quarry, Cherry
County, Nebraska; Middle Miocene (Late Barstovian Land
Mammal Age, ca 13.0-11.5 million BP). Left hyoplastron
(UNSM 122393): (a) dorsal aspect, (b) ventral aspect. Arrow:
anterodorsal hinge line area extruded over ventral hinge line
area.

FIG. 3. Anterior plastral lobes of extant Terrapene. Ventral (left) and dorsal (right) aspects. Scale bars: 15 mm. Terrapene carolina
carolina, specimen with externally entirely fused bony seams (MSU 1696, arrows: narrow gular overlap); Terrapene carolina
bauri (MSU 3825, triangle: gular-humeral seams encroaching entoplastron); Terrapene carolina mexicana (MSU 3025, triangle:
gular-humeral seams excluded from entoplastron, arrow: lateral notch at juncture of epiplastra and hyoplastra); Terrapene coahuila
(MSU 4108, arrows: wide gular overlap); Terrapene ornata ornata (MSU 3217, arrow: lateral notch at juncture of epiplastra and
hyoplastra, triangles: narrow humeral overlap); Terrapene nelsoni nelsoni (UMMZ 128400, arrow: lateral notch at juncture of
epiplastra and hyoplastra).
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Etymology. Named in recognition of vertebrate pal-
aeontologist R. George Corner who collected the
holotype.

Diagnosis. Terrapene corneri resembles recent
Terrapene and differs from all other emydine genera in
having, in combination: (1) a kinetic plastron composed
of a single grooved hinge with the pectoral-abdominal
sulcus congruent with the hinge line, (2) plastral but-
tresses absent, and (3) the entoplastron encroached by
both the gular-humeral and humeral-pectoral sulci.
Terrapene corneri differs from all other living and fossil
Terrapene taxa in having the following unique character
combination: (a) presence of an epiplastral beak pro-
duced by two symmetrical gular notches, (b) very wide
gular and humeral overlap, (c) notches in humeral and
pectoral margin, and (d) anterodorsal border of hinge
line area not extruded over anteroventral border of this
area.

T. corneri differs from all Terrapene species except
T. coahuila by the very wide gular and humeral overlap.
An epiplastral beak resembling the condition in T.
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corneri may occur sporadically only in T. coahuila. T.
corneri differs from T. coahuila significantly in the gen-
eral shape of the plastral forelobe (T. corneri: narrow
and anteriorly pointed, humeral and pectoral margin
notched; T. coahuila: wide and rounded, humeral and
pectoral margin not notched). T. corneri is similar to
most T. ornata and the two sole T. nelsoni and T.
carolina mexicana specimens studied and differs from
all other Terrapene in having lateral notches in the ante-
rior plastral lobe on the epiplastral and hyoplastral
juncture, i. e., on the humeral margin. T. ornata and T.
nelsoni differ from T. corneri by the ventrally more
rounded entoplastron and their deep encroachment of
the gular-humeral seams on the entoplastron. The single
T. carolina mexicana studied differs from T. corneri in
that the gular-humeral sulci are excluded from the
entoplastron in T. c. mexicana.

Description of the Holotype (modified from Holman
& Corner, 1985). The elongated holotype anterior
plastral lobe implies that the plastron is ovoid in shape.
The length of the forelobe is approximately 60 mm, the
width 85 mm. It has a small, but distinct epiplastral beak

produced by the encroachment of two notches on the an-
terior edge of the epiplastron (margin of gular scutes).
The anterior borders of these notches are slightly
sinuate. There is also a lateral notch on each side of the
anterior part of the lobe at the juncture of the epiplastral
and hyoplastral bones (margin of humeral scutes) and at
the medial hyoplastral margin (margin of pectoral
scutes); these notches are very broadly V-shaped. In
ventral view, the gular scute impressions form a triangle
with the apex of the triangle directed posteriorly. The
apex of the triangle enters the anterior part of the
entoplastral bone. Each of the humeral scute impres-
sions is roughly triangular with the apices of the
triangles directed posteromedially. The median contacts
between the gular and humeral scutes are about equal in
length. The median contact between the humeral scutes
extends about two-thirds the length of the entoplastron.
The pectoral scutes are rectangular in shape. The ante-
rior part of their median contact extends to about the
posterior one-third of the length of the entoplastron. The
epiplastral bones are very roughly triangular in shape,
with the apices of these triangles directed
anteromedially. The entoplastron is very roughly ovoid,
with the anterior one-third forming a triangular apex
anteriorly and the posterior two-thirds forming a
roughly triangular apex extending posteriorly. About
the anterior one-sixth of the bone is encroached by the
gular-humeral sulci which are directed anteromedially;
and about the posterior one-third of the bone is en-
croached by the humeral-abdominal sulci which are at
right angles to the median axis of the bone. The postero-
medial corner of the right hyoplastron is broken just
below the entoplastron. There is no dorsal projection of
the hinge line over the ventral portion of the hinge line.

In dorsal (visceral) view, the shell bones have about
the same general shape and relationships to one another,
except that in this view the entoplastron is roughly trian-
gular in shape with its apex directed posteriorly. This
allows a median contact between the epiplastral bones
for almost their entire lengths. The basal portion of a
ventrally posteriorly projecting spike is present, the an-
terior portion of the spike obviously having been broken
off during the breakage in the posterior part of the lobe.
A shallow but well developed depression in the dorsal
surface of each epiplastron corresponds to the area for
the insertion of the cervico-plastral ligament (aponeural
cavity). The raised areas covered by gular and humeral
scute overlap in life are wide. The articulation of the
bridge is very robust.

Comparison with other taxa. A comparison with
plastral forelobes of recent Terrapene leads to an esti-
mated carapacial length of approximately 150-160 mm
for the Terrapene corneri holotype. This is a size typical
for most recent Terrapene taxa. In old adults of recent
Terrapene species the bony seams of the shell are barely
discernible on the shell surface due to a synostotical fu-
sion of the sutures. This is illustrated in Fig. 3 for a
Terrapene carolina carolina specimen (MSU 1696). In
the T. corneri holotype all sutures on the anterior

FIG. 4. Terrapene corneri n. sp., Myers Farm Local Fauna,
near Red Cloud, Webster County, Nebraska; Middle
Miocene (Late Barstovian Land Mammal Age, ca 13.0-11.5
million BP). Holotype, plastral forelobe (UNSM 21618): (a)
ventral aspect, (b) dorsal aspect. Triangles: humeral and
pectoral notches. The humeral notch is at the juncture of
epiplastra and hyoplastra. Drawings reproduced from
Holman & Corner (1985).
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plastral lobe are well developed externally (Fig. 4), sug-
gesting either a character state like most other emydines
(that may be interpreted as plesiomorphic) or a subadult
or young adult specimen.

The holotype of T. corneri does not resemble what
might be called a “characteristic” Terrapene anterior
plastral lobe. Corner (1977) succinctly stated this in ref-
erence to UNSM 21618, “Fossil turtles are common
throughout the Tertiary of the Great Plains; most can
readily be assigned to modern genera but such is not the
case for an unusual form collected from Early
Valentinian deposits near Red Cloud (UNSM Coll. Loc.
Wt-15A), Webster County, Nebraska”.

Holman & Corner (1985) compared UNSM 21618 in
detail with other taxa and presented convincing argu-
ments for assigning it to Terrapene. We will not repeat
their comparison with Asian box turtles (Cuora, family
Geoemydidae) here, but wish to emphasize that in the
emydine genera Emys and Emydoidea, the humeral-pec-
toral sulcus is either entirely excluded from or barely
entering the posterior part of the entoplastron, whereas
in Terrapene the area is markedly encroached by this
sulcus (Holman & Corner, 1985; Holman & Fritz,
2001). According to Holman & Corner (1985), UNSM
21618 resembles the extant T. coahuila in two charac-
ters which were not observed in other recent species: (1)
The very wide areas where the gular and humeral scutes
overlap the dorsal surface of the plastron, and (2) the
large bridge articulations of the posterolateral portion of
each side of the anterior plastral lobe.

A comparison of the plastral forelobe of T. corneri
with recent Terrapene species follows (Fig. 3). The gen-
eral shape of the T. corneri forelobe resembles a few T.
ornata in that it is narrow and anteriorly somewhat
pointed. In most T. ornata and all other taxa, the plastral
forelobe has a more rounded appearance. In T. corneri
the plastral margin is notched on the humeral margin at
the borderline between the epiplastra and hyoplastra. A
further notch occurs on each side on the pectoral margin.
The same character state is found in most T. ornata. In a
T. n. nelsoni (UMMZ 128400) the condition is similar to
T. ornata and T. corneri. The forelobe is not
emarginated there in T. coahuila and is not or is only
feebly emarginated in most T. carolina. However, in our
sole T. carolina mexicana (MSU 3925) there is a notch
at the epiplastral-hyoplastral juncture, like in T. ornata,
T. nelsoni, and T. corneri. If the margin of the anterior
lobe is notched in the other comparative material of T.
carolina, the emarginations are confined to the seam
between humeral and pectoral scutes, not to the border-
line between epiplastra and hyoplastra. The
entoplastron of T. corneri is elongated, and on the dorsal
(visceral) side escutcheon-shaped. Ventrally, its ante-
rior portion is somewhat acutely triangular; the
gular-humeral seams encroach the entoplastron only
moderately. In T. carolina the entoplastron is wide and
generally broadly diamond-shaped in dorsal aspect.
Ventrally, it is broadly octagonal to round and its ante-
rior portion is only infrequently triangular; and if so, it is

wide-angled. As in T. corneri, the gular-humeral seams
only moderately encroach the entoplastron. In our T.
carolina mexicana specimen, however, the gular-hu-
meral sulci are excluded from the entoplastron.
Compared with T. carolina, the entoplastron in T.
coahuila may be somewhat more elongated. Otherwise
the character states found T. coahuila are similar to T.
carolina. In T. ornata, and the sole plastral forelobe of
T. n. nelsoni studied by us, the entoplastron is rounded
in ventral aspect and dorsally diamond-shaped. In con-
trast to T. corneri, T. coahuila, and T. carolina, the
gular-humeral seams encroach deeply onto the
entoplastron in T. ornata and T. n. nelsoni.

FIG. 5. Terrapene cf. carolina from the WaKeeney Local
Fauna, Trego County, Kansas; Late Miocene (Middle to Late
Clarendonian Land Mammal Age, ca 10.0-9.0 million BP).
Left humerus (MSUVP 775), distal articulation destroyed.
Abbreviations: h, head; lt, lateral tubercle (greater
tuberosity); dpc,  deltopectoral crest.

FIG. 6. Left humeri of (a) extant Terrapene carolina carolina
(MSU 14439) and (b) extant Terrapene ornata ornata (MSU
3217). Arrow indicating the concavity formed by the
deltopectoral crest in T. ornata.
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Among the recent Terrapene taxa, T. coahuila resem-
bles T. corneri in that one of five T. coahuila specimens
studied has an epiplastral beak similar to T. corneri.
Also, only T. coahuila has a wide gular and humeral
overlap as observed in T. corneri. However, the general
shape of the plastral forelobe differs significantly in
both species: In T. coahuila, the forelobe is wide and
rounded; in T. corneri it is narrow and anteriorly pointed
(cf. Figs. 3 and 4). A further similarity between T.
corneri and T. coahuila is the strong articulation of the
bridge. On the other hand, the elongated shape of the T.
corneri anterior plastral lobe is similar to some T.
ornata, and the plastral notches at the borderline be-
tween epiplastra and hyoplastra in T. corneri resemble
the condition found in T. ornata, T. nelsoni, and the sole
T. carolina mexicana specimen studied. Thus, charac-
ters of several distinct recent taxa seem to be combined
in T. corneri.

TERRAPENE CF. CAROLINA (LINNAEUS, 1758) (FIG. 5)

Material. A nearly complete left humerus, MSUVP
775 from the WaKeeney Local Fauna (UM-K6-59),
Trego County, Kansas; Late Miocene (Middle to Late
Clarendonian Land Mammal Age, ca 10.0-9.0 million
BP).

Identification. This left humerus has been assigned to
Terrapene cf. carolina by Holman (1975). Here we
compare it with additional material of recent box turtles.
The humerus is readily identifiable as Terrapene in hav-
ing a compressed rather than a rounded head, a lateral
tubercle that is directed more upward than outward, a
deltopectoral crest that is directed more upward than in-
ward, a moderately narrow excavation between the
lateral tubercle and the deltopectoral crest, and a dors-
oventrally bowed shaft. The humerus resembles the
living species T. carolina and T. coahuila rather than T.
ornata and T. nelsoni on the basis of what we believe is
a strong character. In medial view in T. carolina and T.
coahuila, the dorsolateral border of the deltopectoral
crest is flat and the posterior portion of this crest is pro-
duced as a knob (also known as the minor tuberosity),
whereas in T. ornata and T. nelsoni the dorsolateral bor-
der of the deltopectoral crest is concave and the
posterior portion of the crest is produced upward as a
knob (Fig. 6). The fossil is similar to T. carolina and T.
coahuila in this character, but the crest is more ex-
panded laterally than in either of the living species.

Parenthetically, we note that humeri of recent T.
carolina and T. coahuila appear more slender than in T.
ornata and T. nelsoni because in the latter the proximal
and distal articulations are relatively broader. In T.
ornata in particular, the lateral tubercle is stronger than
in T. carolina and reflected somewhat inward. The fossil
humerus resembles T. carolina in that its shaft appears
more slender than in T. ornata and in that its greater tu-
berosity is not inwardly reflected.

The Clarendonian Terrapene hyoplastron from the
Ash Hollow Formation of Cherry County, Nebraska

mentioned by Hutchison (1981) was unfortunately not
available to us.

DISCUSSION

We record the earliest known Terrapene as T. cf.
ornata from the Middle Miocene (Medial Barstovian
NALMA, ca 14.5-13.0 million BP) Egelhoff Site, in
northwest Nebraska. The oldest record of T. ornata is of
the extinct subspecies T. ornata longinsulae Hay, 1908
from the Late Miocene (Clarendonian, ca 11.5-9.0 mil-
lion BP). Fossils from several Pliocene sites have been
attributed to the same taxon (Milstead, 1969). The
Egelhoff T. cf. ornata nuchals resemble T. o.
longinsulae in representing small box turtles (maximum
carapace length of T. o. longinsulae 125 mm in known
specimens; Milstead, 1969). Based on a comparison
with modern adult T. o. ornata from Trego County,
Kansas, the fossil nuchal MSUVP 809A represents a
box turtle with a straight line carapace length of approx.
95 mm and the fossil nuchal MSUVP 809B represents a
specimen with a carapace length of approx. 75 mm. The
left hyoplastron UNSM 122393 corresponds in size to
extant T. o. ornata with a ca 100 mm straight line
carapacial length. Obviously the two nuchal bones and
the left hyoplastron do not represent an adequate sam-
ple, but the possibility remains that the Middle Miocene
T. cf. ornata might have been even smaller than the Late
Miocene T. o. longinsulae.

Milstead (1969) reports that T. o. longinsulae have
smooth shells that differ from the rugose shells of mod-
ern T. ornata. The two Middle Miocene nuchals are
both dorsally smooth and lack the distinct narrow keels
that occur in modern T. ornata nuchals. This may indi-
cate close relationships between the two forms.
Nevertheless, we hesitate to assign the two nuchal bones
to the extinct subspecies because of the lack of other
shell elements.

Beside the left hyoplastron from the Stewart Quarry
described herein, two other emydine turtles have been
identified from this site, a Chrysemys species (Holman,
2002) and an extinct Glyptemys (Holman & Fritz,
2001), G. valentinensis. Other herpetofaunal remains
have not been published from this site. It is assumed that
the climate was similar during the deposition of the
fauna at the Stewart Quarry as at other nearby Middle
and Late Barstovian riparian faunas in north-central Ne-
braska which probably existed in a subtropical or at least
equable, dry grassland habitat (Voorhies, 1990; J. A.
Holman, unpubl.). Such conditions probably existed
also at the Egelhoff Site in the Medial Barstovian.

The relationships of Terrapene corneri from the
Middle Miocene (Late Barstovian) Myers Farm Local
Fauna in southeastern Nebraska are uncertain. Some
characters of T. corneri clearly resemble the recent T.
coahuila, namely the very wide gular and humeral over-
lap and the strong hyoplastral bridge articulations. But it
is also noteworthy that the entoplastron of T. corneri is
elongated, and that among the recent species, only T.
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coahuila has a somewhat elongate entoplastron. In addi-
tion, an epiplastral beak similar to that of T. corneri is
presently known to occur sporadically only in T.
coahuila. It has been often hypothesized that T.
coahuila is the most ancestral form among the recent
Terrapene species (Auffenberg, 1958; Legler, 1960;
Burke et al., 1996). Williams et al. (1960) and Bramble
(1974) even suggested it was ancestral to the entire ge-
nus. However, new analyses of morphological (Minx,
1996) and molecular data sets (Feldman & Parham,
2002) have provided convincing evidence that T.
coahuila is more closely related to T. carolina than to T.
nelsoni or T. ornata, as earlier suggested by Milstead
(1967, 1969) and Milstead & Tinkle (1967).

According to the morphological similarities men-
tioned above, one could speculate that T. coahuila is a
descendent of T. corneri. If this is the case, T. corneri
would represent the oldest record for the carolina group
of Terrapene. On the other hand, notches at the sutures
between the epiplastra and hyoplastra, as in T. corneri,
do not occur in T. coahuila (and T. carolina, with the
exception of T. c. mexicana) but they do in both species
of the ornata group (T. nelsoni, T. ornata). Also the
elongated shape of the T. corneri plastral forelobe is
similar to some T. ornata. Thus, the Late Barstovian T.
corneri appears to have morphological characters of
both recent species groups. However, T. corneri is too
young for being the last common ancestor of both
groups as the Medial Barstovian Egelhoff Fauna fossils
resemble the extant T. ornata. Therefore, we cannot ex-
clude that T. corneri is a dead end lineage within
Terrapene, perhaps representing the sister taxon of a
clade containing the recent carolina and ornata groups.

Parenthetically, the considerable number of distinc-
tive characters of our sole T. carolina mexicana anterior
plastral lobe (MSU 3025) could support the recent sug-
gestion of Stephens & Wiens (2003) that mexicana
represents a distinct species rather than a subspecies of
T. carolina. There is no obvious subspecies-specific
variation among the specimens of other T. carolina sub-
species studied by us. However, as we cannot exclude
the possibility that the observed differences in our
mexicana specimen are only individual aberrations, an
investigation involving more osteological mexicana ma-
terial is highly warranted.

In contrast to T. cf. ornata from the Middle Miocene
(Medial and Late Barstovian) of northern Nebraska that
existed in a semitropical or equable but dry grassland
situation, T. corneri from the Late Barstovian Myers
Farm Local Fauna of southeastern Nebraska lived in a
moister, tropical to subtropical situation. The Myers
Farm mammalian fauna differs from those of similar age
in north-central Nebraska in consisting of fewer open-
plains species and also has more southern species such
as the artiodactyls Prosynthetoceras sp., Longiros-
tromeryx blicki and Pseudoparablastomeryx francesita.
Moreover, the perissodactyls also differ in that there is a
decidedly higher frequency of low-crowned anchither-
ine horses (Corner, 1976) and tapirs (Schultz et al.,

1975) at Myers Farm than in the north-central Nebraska
sites. The absence of the zapodid genus Megasminthus,
the almost total lack of heteromyids, and an abundance
of cricetid rodents are also distinct from north-central
Nebraska where Megasminthus and various heteromyid
species dominate the rodent fauna (Korth, 1979, 1980).
Turning to the reptile fauna, one finds an undetermined
trionychid, an undetermined emydid, Terrapene cor-
neri, a giant and a smaller species of the tortoise,
Hesperotestudo, as well as the alligator snapping turtle,
Macrochelys sp. and two extinct boid snakes, seven col-
ubrid snakes, an elapid and a viperid snake (Holman,
1977; Holman & Corner, 1985). It has long been sug-
gested that the presence in fossil fauna of large land
tortoises of the genus Hesperotestudo (long referred to
as “Geochelone”) suggests a climate with very mild
winters where temperatures seldom if ever dropped to
freezing (e. g. Hibbard, 1960). Considering the mamma-
lian and herpetofauna of the Myers Farm locality,
together, it seems likely that the climate in which all of
these animals lived must have been at least as mild as
that of the Gulf Coastal Plain of the United States today,
and that winters were perhaps even milder.

The Clarendonian humerus from the WaKeeney Lo-
cal Fauna (Trego County, Kansas), which is already
discussed by Holman (1975), is the oldest Terrapene
that we are aware of that resembles extant T. carolina.
The second oldest one is from the latest Miocene
McGeehee Site, Alachua County, Florida (Early
Hemphillian, ca 8.5 million BP). It was tentatively as-
signed to T. carolina putnami (Milstead, 1969).
Unfortunately, the taxonomic allocations of the
Clarendonian Terrapene hyoplastron from the Ash Hol-
low Formation of Cherry County, Nebraska mentioned
by Hutchison (1981) and of two Late Hemphillian
nuchals from Knox County, Nebraska (Parmley, 1992)
are unknown.

The Terrapene fossils discussed here emphasize that
extant emydine turtle genera already existed in the
Barstovian. Beside the Terrapene findings, the emydine
genera Emydoidea (Hutchison, 1981; Holman, 1995,
2002) and Glyptemys (Holman & Fritz, 2001) are
known from this Land Mammal Age. This suggests that
the modern emydine turtle genera evolved distinctly ear-
lier. Some of the Barstovian Terrapene fossils resemble
T. ornata. Therefore, it is likely that the extant species
groups of Terrapene were already established in that
time and that the genus is distinctly older than the Mid-
dle Miocene.
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