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horizontal than in Azabbaremysshowing that
at least some of the jugal inAcleistochelydies
above the quadrate as inTaphrosphys in
contrast to abutting against it, as in
Azabbaremys Likely contacts with the quad-
ratojugal are indeterminate due to the absence
of that bone and that part of the jugal margin.

Structures of lateral plate: The jugal in
Acleistochelysis relatively large and, to the
extent preserved, similar to that in Azab-
baremys in position and shape. The jugal
forms the posteroventral margin of the orbit
and is prevented from reaching the cheek
margin by a quadrate-maxilla contact of the
type seen inTaphrosphys Labrostochelys and
Azabbaremys

Contacts of medial process: The medial
process of the jugal inAcleistochelyscontacts
the maxilla anteriorly, the pterygoid pos-
teriorly, and the palatine medially, as in
Azabbaremysand other Taphrosphyini. The
jugal also contacts the palatine in the remnant
of the septum orbitotemporale, lateral to the
sulcus palatinopterygoideus. This is in con-
trast to the condition in Azabbaremys which
lacks that palatine contact and partial wall of
the septum orbitotemporale.Phosphatochelys
however, does have a condition similar to that
in Acleistochelys

NO. 3549

Structures of medial process: The medial
process of the jugal is widely exposed in the
orbital floor, more so than in Azabbaremys
(Gaffney et al., 2006: fig. 280). The jugal forms
a dorsally opening concavity in the floor of the
fossa orbitalis, as in Azabbaremys but in
contrast to AMNH 30521 in which the pocket
is formed by the maxilla (Gaffney et al., 2006:
fig. 211).

On the ventral surface the jugal in
Acleistochelys is unique among Taph-
rosphyini in being exposed on the triturating
surface, although the extent is much less than
in other bothremydids (Gaffney et al, 2006:
fig. 11). However, in Azabbaremysthe jugal
extends onto the margin of the triturating
surface (Gaffney et al., 2006: fig. 215B) in
a condition that isn’t very far from that in
Acleistochelys As in the group consisting of
Bothremysand its close relatives, the exposure
of the jugal in Acleistochelysis apparently
correlated with the development of a small pit,
formed by the jugal, maxilla, and palatine.
The jugal forms the tip and posterior wall with
the maxilla anteriorly and laterally and the
palatine medially. The triturating surface in
Acleistochelysis narrow, as in other members
of the Taphrosphyini, and in contrast to the
wide surface of the Bothremydini, which

Fig. 6. Acleistochelys maliensisi.gen., n.sp. CNRST SUNY 199. Anterior margin of nuchal bone,
dashed line indicates midline, sulcus separates the first pair of marginecales. Upper, dorsal view, right half

restored; lower, ventral view.
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Fig. 9. Cervical vertebrae. A, C, E,Acleistochelys maliensigs.gen., n.sp. CNRST SUNY 199; B, D,
FMNH PR 268 probably Chedighaii or Bothremys A, B, anterior views; C, D, right lateral views; E,
dorsal view.
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TABLE 2
Cranial Measurements ofAcleistochelys maliensis
(in centimeters)

A. midline length as preserved 18.3
B. maximum width 17.8

C. width between orbits 5.3
D1. width of left orbit —

D2. width of right orbit 452

E. width of external nares 3.6

F. width of internal nares 4.0

G. maximum height at quadrate 11.3

H. width of skull at middle of orbits 9.5

I. length from anterior margin of 14.3
prefrontals to posterior margin of
supraoccipital

J1. height of left orbit —

J2. height of right orbit 3.3

K. skull height at occipital condyle 8.8

L. anterior width of triturating 2.9
surface

M. posterior width of triturating 2.8
surface

N. width of palate across foramina 6.4
palatinum posterius

O. length from front of skull to 175

posterior edge of condylus
articularis

& damaged.
b estimated.

other Taphrosphyini except Nigeremys and
Arenila. There is a low, transverse ridge
marking the position of the septum, slightly
larger than in Azabbaremys

The postorbital forms the posterodorsal
margin of the orbit as in other bothremydids.
Its posterior extent is indeterminate.

PREMAXILLA

Preservation: Both premaxillae are present
in CNRST SUNY 199: the right is nearly
complete, the left lacks some of the horizontal
plate.

Contacts: As in other bothremydids the
premaxilla contacts the maxilla posterolater-
ally and the other premaxilla medially. As in
Labrostochelys Azabbaremys Nigeremys and
Arenila, the premaxilla contacts the vomer
posteromedially. In contrast to Azabbaremys
the premaxilla in Acleistochelysrises to nearly
reach the prefrontal along the margin of the
aperture narium externa.

NO. 3549

Structures on dorsal surface: In contrast
to Azabbaremys Acleistochelyshas a small,
median tubercle formed on the midline of the
ventral margin of the aperture narium externa.

Structures on ventral surface: The entire
triturating surface of Acleistochelysis very
distinct from that in the other Taphrosphyini,
and the premaxillary portion is no exception.
The skull in Acleistochelyss narrower than in
the other members of this group, except
Taphrosphys and Labrostochelys and the
anterior outline of the labial ridge reflects
this. The labial ridge formed by the premaxilla
is more acute inAcleistochelyswith respect to
the midline than in all other members of the
Taphrosphyini. The ridge is thicker than in
Taphrosphys but not as thick as in
Azabbaremys The ridge has an acute ventral
margin as in Azabbaremys The labial ridge in
Acleistochelysis slightly convex ventrally in
anterior view, distinct from the sharper, more
defined ventral protuberance seen in
Azabbaremys

Acleistochelyshas a well-developed accesso-
ry ridge on the triturating surface that is
morphologically unique among pleurodires.
The ridge is expressed anteriorly on the
premaxillae and flattens out posteriorly, dis-
appearing about halfway down the maxillary
length. The ridge is unusual in being broad
anteroposteriorly on the premaxilla, which is
defined anteriorly by a narrow trough and
posteriorly by a median concavity on the
posterior half of the premaxilla. There is no
midline concavity as in Azabbaremys and
other members of the Taphrosphyini. The
premaxilla of Acleistochelysis much longer
than that in Azabbaremys A long premaxilla
also occurs inNigeremysand Arenila, but the
morphology of the triturating surface is much
simpler in those species, lacking an accessory
ridge. The strong corrugations unique to
Azabbaremys are completely absent in
Acleistochelys

MaxiLLA

Preservation: Both maxillae are present.
The left one lacks the anterior part of the
horizontal plate, the right one lacks the
posteroventral end of the vertical plate.
Together all of the maxilla morphology is
available.
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Contacts of vertical plate: As in other
Taphrosphyini, the maxilla of Acleistochelys
contacts the premaxilla anteromedially, the
prefrontal anterodorsally, the jugal postero-
dorsally, and the quadrate posteroventrally.

Structures of vertical plate: The maxilla
barely enters the margin of the apertura
narium externa in contrast to the wider
condition in other Taphrosphyini. The maxilla
forms the anteroventral margin of the orbit,
but it is less extensive than inAzabbaremys
The ventral margin of the maxilla trends
slightly ventrally to meet the quadrate; there
is no indication of a cheek emargination.

Contacts of horizontal plate: On the
dorsal surface the maxilla contacts the jugal
posteriorly and the palatine posteromedially.
On the ventral surface the maxilla contacts the
premaxilla anteromedially in a long suture,
but does not reach the vomer.

Structures of horizontal plate: The labial
ridge of the maxilla in Acleistochelyss thinner
than that ridge in Azabbaremys and
Nigeremys but much thicker than in
Ummulisaniand Labrostochelys.The accesso-
ry ridge developed on the premaxilla extends
onto the anterior part of the maxilla, but
flattens posteriorly and disappears well ante-
rior to the posterior end of the triturating
surface. The triturating surface is parallel-
sided with no distinct lingual ridge marking its
medial limit.

The triturating surface has a shallow but
distinct pit at its posterior-most margin,
formed by the maxilla anteriorly, the palatine
medially, and the jugal posteriorly (see Jugal).
The shallow trough marking the medial edge
of the labial ridge, much deeper anteriorly,
leads into the pit.

The maxilla forms the anterior part of the
floor of the fossa orbitalis. It forms part of the
distinct ridge that forms the orbital margin.
The maxilla forms most of a dorsally opening
concavity or fossa in the anterior part of the
orbital floor. This is probably homologous to
the ventral pocket seen in Ummulisani
(Gaffney et al, 2006: fig. 211B, “fossa
orbitalis ventral pocket™), but the fossa in
Acleistochelyss much smaller than the one in
Ummulisani A ventral concavity also occurs
in other members of the Taphrosphyini, but
the morphology is variable. Azabbaremysalso
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has a concavity formed by the maxilla, but it is
farther posterior than in Acleistochelys

VOMER

The single vomer is present in CNRST
SUNY 199. It seems to be complete, but is
bent slightly to the right. Its completeness is an
issue because as preserved it has the unusual
morphology of being wide anteriorly where it
has a solid contact with the premaxillae, and
narrows posteriorly ending at a point before
reaching the palatines in strong contrast to
other turtles that have a solid palatine contact.
The interesting feature of this morphology is
that it also occurs in Azabbaremys(Gaffney
et al., 2006: fig. 216), but not in other mem-
bers of the Taphrosphyini. It is one of the
two characters holding Acleistochelys and
Azabbaremys together, the other being an
absence of the vomer-maxilla contact
(Gaffney et al., 2006: characters 44, 47). In
the single specimens available dkzabbaremys
and Acleistochelyghere is no sign of a broken
edge along the length of the vomer, and the
vomers in each seem to be well preserved.
However, Acleistochelys in contrast to
Azabbaremys is missing the anterior margin
of the palatines, so no supporting examination
of that morphology is possible.

PALATINE

Preservation: Both palatines are present
and are complete except for their anterior
margins, which are broken and lacking a fin-
ished edge. Their dorsal surfaces are visible
but broken medially with some areas unclear.

Contacts: The palatine contacts the maxilla
anterolaterally, the other palatine medially,
the pterygoid posteriorly and laterally, and the
jugal anterolaterally, all of which occur in
other members of the Taphrosphyini.
Acleistochelysis unique, however, in having
a strong posteromedial contact with the basi-
sphenoid, correlated with the very large size of
the palatines and the relatively small size of
the pterygoids. The related separation of the
pterygoids on the midline is also unique to
Acleistochelys among the members of the
Taphrosphyini. It is possible that the palatines
reach the basisphenoid in the poorly preserved
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Nigeremys but the known sutures are not
similar to those in Acleistochelys

On the dorsal surface the palatine in
Acleistochelyscontacts the parietal just lateral
to the sulcus palatinopterygoideus.

Structures on dorsal surface: The dorsal
surface of the palatine inAcleistochelysforms
the medial part of the floor for the fossa
orbitalis and the medial part of the low,
transverse ridge marking the remnant of the
septum orbitotemporale (see also Jugal). In all
of the members of the Taphrosphyini, except
Nigeremysand Arenila, the septum orbitotem-
porale is partially or completely open. In the
case of Acleistochelys and Phosphatochelys
more of the septum is present than in
Taphrosphys Azabbaremys and Rhotho-
nemys In Acleistochelysand Phosphatochelys
there is a ventral process of the parietal (see
Parietal) that meets at least the palatine and
forms a partial lateral limit to the sulcus
palatinopterygoideus (Gaffney et al., 2006:
Introduction to Pleurodire Skull Morphol-
ogy). In Acleistochelysthe palatine contacts
the parietal dorsally, the jugal anteroventrally
and the pterygoid posteroventrally. In
Phosphatochelysthe palatine contacts the
parietal dorsally and the pterygoid posteriorly.
In Azabbaremysthe palatine has no dorsal
contacts and bears only a low ridge in the
position of the septum orbitotemporale. The
other members of the Taphrosphyini are either
too incomplete or covered with matrix in the
area, preventing palatine comprehension.

Structures on ventral surface: The pala-
tine in Acleistochelysforms the high choanal
arch, similar to that in Azabbaremys
Although the arched palate is actually higher
in Azabbaremysthan in Acleistochelys in
Acleistochelys the palatine curves ventrally
along its lateral edge to form a parasagittal,
vertical wall that is a posterior continuation of
the apertura narium interna margin, a mor-
phology very different from Azabbaremysand
the other members of the Taphrosphyini.

QUADRATE

Preservation: Both quadrates are present
but incomplete in CNRST SUNY 199. The
processus articularis, medial process, and
central area of the cavum tympani are present
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on both sides, but the anterior margin,
anterior part of the cavum tympani and some
of the dorsal margin are missing on both sides.

Contacts on lateral surface: The antero-
ventral contact with the maxilla is present on
the left side, and there are small fragments of
the quadratojugal on both sides, but the
contacts of the jugal and postorbital with
relation to the quadrate are indeterminate.
The squamosal is present on both sides in its
unalterable position.

Structures on lateral surface: Little in-
dication of the temporal extent remains on the
quadrate, but the left side seems to show
a natural edge similar to that in Azabbaremys
indicating emargination of at least the extent
seen in that form.

The cavum tympani is incomplete, but what
is present shows the incisura columellae auris
as a fully enclosed canal and the sulcus
eustachii as a narrow groove posteroventral
to the incisura columellae auris, as in
Azabbaremys and other members of the
Taphrosphyini. The area where the fossa
precolumellaris should be absent is not pre-
served. The ventral shelf seen in many other
members of the Bothremydidae is present. The
antrum postoticum seems to be present on the
left side and is moderate in size, in the scheme
of Gaffney et al. (2006). This would agree with
Nigeremys Arenila, and Rhothonemys in
contrast to Azabbaremys which has a com-
pletely filled incisura columellae auris.

Contacts on dorsal and anterior surface:
The quadrate contacts the prootic anterome-
dially, the opisthotic posteromedially and the
squamosal posterolaterally as in other mem-
bers of the Taphrosphyini. However, in
contrast to all other members of this group
(indeterminate in Nigeremys and Arenila)
there is a supraoccipital-quadrate contact
visible on both sides in Acleistochelys This
contact is a Bothremydidae synapomorphy,
reversed in the Taphrosphyini, so its presence
in Acleistochelysis either a retained primitive
condition for Bothremydidae or a reversal.

Structures on dorsal and anterior sur-
face: The foramen stapedio-temporale in
Acleistochelysopens anteriorly and lies close
to the foramen nervi trigemini (see Gaffney
et al.,, 2006, for distribution of these char-
acters).






