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Abstract—A new specimen of the sea turtle Allopleuron qazaqstanense Karl et al., 2012 is described. The
material includes skeletal elements previously unknown for this taxon and comes from the Shorym Forma
tion of the Kuyulus locality (Kazakhstan, Mangystau Region; Bartonian, Paleogene). Comparative analysis
involving other cheloniid taxa has shown that A. qazaqstanense should not be assigned to the genus Allopleu
ron; it is rather closer to Eocene Eochelone brabantica and some Oligocene cheloniids. The similarity of
Allopleuron qazaqstanense to Late Cretaceous Allopleuron hofmanni results from convergence caused by sim
ilar adaptations to the pelagic lifestyle.
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INTRODUCTION
Sea turtles of the superfamily Chelonioidea Agas
siz, 1857 appeared for the first time in the fossil record
in the Aptian Stage of the Cretaceous System
(Hirayama, 1998). During the Late Cretaceous and
Cenozoic, members of this superfamily played an
important role among marine vertebrate.
One of the most diverse fossil faunas of sea turtles
comes from the Shorym Formation of Mangyshlak
(Kazakhstan, Mangystau Region; NP 17, Bartonian
Stage: Zhelezko and Kozlov, 1999); it includes four
morphotypes of these animals (Zvonok et al., 2011).
On a weathered surface of this formation of the Kuyu
lus locality (43°51′43.81′′ N, 51°37′6.68′′ E), new
bone remains of a large sea turtle distinguished from
the previously described morphotypes have been
found. These bones belong to one individual, since
they were found close to each other, while the concen
tration of vertebrate remains in these beds is rather low,
correspond to each other in size, two elements are
connected by sutures, and duplicated bones are
absent. The absence of some skeletal elements and
selective character of damages apparently results from
attack of a predator hunting the living turtle or con
suming its corpse. The presence of semicircular inci
sures up to 8 mm long in the maxilla and parietal
(Pl. 9, figs. 5, 14, 15) is evidence that the predator was
large and had conical teeth (crocodile or whale). Judg
ing from fresh breaks, some damages were formed after
the appearance of bones on the day surface. Some
bones were distorted in the burial.

This individual is generally similar to the specimen
described by Karl et al. (2012) as the holotype of
Allopleuron qazaqstanense Karl et al., 2012. The study
of these remains has provided new data on the mor
phology and systematic position of this species and
improves its stratigraphical and geographical ranges.
The material under study is stored in the Zoologi
cal Institute of the Russian Academy of Sciences,
St. Petersburg (ZIN; Paleoherpetological Collection:
ZIN PH) and Mangystau Regional Historical
Museum, Aktau, Kazakhstan (MPHNM). In addi
tion, we used comparative material from the Natural
History Museum, London, Great Britain (NHM) and
Royal Belgian Institute of Natural Sciences, Brussels
(IRSNB). The bones stored in the Mangystau
Regional Historical Museum were measured with a
ruler in field conditions; therefore, their measure
ments are approximate.
In the present study, the osteological terminology
follows Gaffney (1979; for cranial bones) and Matzke
(2007; for postcranial bones).
RESULTS AND DISCUSSION
Morphology of the Turtle from the Middle Eocene
of Kazakhstan
Turtle remains include 1 prefrontal, 1 parietal,
2 squamosal, 1 premaxilla, 1 maxilla, 1 quadrate,
2 dentaries, 1 prearticular, 1 articular, 3 cervical verte
brae, 1 neural and 4 peripheral plates, 1 scapula, and
1 humerus.
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Skull. The nasal bones are absent, judging from the
absence of contact with the prefrontal bone.
Prefrontal (Pl. 9, fig. 14). The right prefrontal
(specimen ZIN PH, no. 1/177) is preserved; the lower
part of the descending process is broken off. The
medial margin is 41.9 mm long; the distance from the
orbit to medial margin is 22.2 mm. The bone is mas
sive; its medial margin is up to 13.4 mm thick. In dor
sal view, the prefrontal is almost pentagonal; grooves of
horn scutes are not observed. The anterior margin is
almost straight, lacks a projection; the anterolateral
margin is almost straight; the lateral margin is arcu
ately concave; the posterior margin is positioned
almost perpendicular to the medial margin and lacks
contact with the postorbital. In lateral view, the
descending process of the prefrontal passes posteriorly
into a high parasagittal crest. In ventral view, the
descending process is positioned obliquely relative to
the sagittal skull plane. The bone adjoined the maxilla
anterolaterally and the frontal posteriorly; contact
with the vomer is not preserved. It formed the upper
part of the external naris, the anterodorsal orbital rim,
the upper part of the fissura ethmoidalis margin, and
the upper margin of the orbitonasal foramen.
Parietal (Pl. 9, fig. 5). Most of the right parietal
(specimen ZIN PH, no. 2/177) is preserved, except
for the lateral and caudal parts; its ventral surface is
damaged. The medial margin of this fragment is
58.8 mm long. Only the sutural surfaces for contact
with the right frontal and left parietal are preserved.
The dorsal surface of the bone has grooves for contact
of the frontoparietal, supraorbital, temporal, and pari
etal horn scutes. A sulcus between the frontoparietal
and frontal scutes is ansent. Lateral and caudal to the
frontoparietal scute, additional scutes between the
frontoparietal and parietal scutes are absent.
Squamosal (Pl. 9, fig. 6, 7). Both bones (specimens
ZIN PH, nos. 3/177, 4/177) are preserved. The left
and right squamosals are 45.3 and 44.7 mm high,
respectively. Only the contact surface of the left squa
mosal with the quadratojugal is preserved. Other con
tact surfaces are damaged. The anterior margin of the
bone formed the posterior part of the cavum tympani;
the posterior margin of the bone formed lateral margin
of the temporal fossa. The depression for attachment
of the depressor mandibulae is deep, crescent in
shape, well visible in lateral view.
Premaxilla (Pl. 9, figs. 8–11). The left premaxilla
with a broken off labial ridge (specimen ZIN PH,
no. 5/177) is preserved. The bone is 40.6 mm long,
15.8 mm wide, and up to 17.4 mm thick at the poste
rior margin. The premaxilla is moderately long, subtri
angular in ventral view. The anterior part of the palatal
surface has a groove for the anterior margin of the
lower jaw, which is bordered mediocaudally by a ven
trally directed process (rudimentary lingual ridge).
The medial groove is also present. The dorsal bone part
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has a high process bordering from below the external
naris. The labial ridge is broken off, but its massive
base suggests that it was high. In dorsal view of the
bone surface, two large foramina connected by a canal
are observed; one is at the apex of the process consid
ered, the other is just behind this process. The bone
widely adjoined the maxilla laterocaudally and nar
rowly adjoined the vomer posteriorly, slightly wedging
in the anterior part of the vomer; it was not fused with
the right premaxilla; it formed the lower margin of the
external naris and anterior part of the labial ridge.
Maxilla (Pl. 9, figs. 12–15). The anterior part of the
left maxilla (specimen ZIN PH, no. 6/177) is pre
served; almost the entire labial ridge and a part of the
orbital floor are broken off. The fragment is 73.0 mm
long; contact with the vomer is 23.9 mm long and con
tact with the palatine is more than 19.7 mm long. The
greatest bone width at the level of the vomer and
palatine is 29.2 and 24.4 mm, respectively. In ventral
view, the anterior part of the palatine process shows a
ventrally directed process (rudimentary lingual ridge)
of the premaxilla. The palatine process does not par
ticipate in the formation of the apertura narium
interna; thus, the maxilla does not contribute to the
formation of this aperture. The foramina of blood ves
sels supplying the rhamphotheca are scattered
throughout the palatine surface. In dorsal view, the
palatine process formed the anterolateral part of the
orbital floor, the lateral part of the orbitonasal fora
men, caudal to which there is the supramaxillary fora
men. The alveolar process lacks grooves on the exter
nal surface. In lateral view, preserved fragment of the
labial ridge is moderately high, sharp. The prefrontal
process is high. The bone adjoined the premaxilla
anteromedially, the prefrontal dorsally, the vomer
medially, and the palatine caudally and formed the lat
eral border of the internal naris, most of the labial
ridge of the upper jaw, the anteroventral orbital rim,
and the lateral part of the orbital floor; other contacts
and margins are not preserved.
Quadrate (Pl. 9, figs. 16, 17). The lower part of the
left quadrate (specimen ZIN PH, no. 7/177) is pre
served. The fragment is 60.7 mm high and 64.3 mm
wide, the mandibular condyle is 27.1 mm wide. The
anterior bone surface is wide, slightly concave. In
anterior and posterior views, the lateral margin of the
articular process is convex. In ventral view, the man
dibular condyle is beanshaped. The incisura columel
lae auris is open, positioned laterally. The quadrate
adjoined the pterygoid anteromedially, other contacts
are not preserved.
Dentary (Pl. 10, figs. 1–6). Both dentaries are pre
served in articulation (specimen ZIN PH, no. 8/177).
The posterior margins of both bones and anterior mar
gin of the left bone are slightly damaged. The total
length of dentaries from the anterior margin to the
middle point of the line between their posterior ends is
104.8 mm; the symphysis is 46.8 mm long and
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147.1 mm wide at the level of the posterior bone end.
In dorsal view, the symphysis of dentaries is semioval;
the anterior margin is rounded and the posterior sym
physeal margin is arched. The symphysis terminates
far from reaching the level of the foramen dentofaciale
majus. The labial ridges are high. The symphyseal

16

5 cm

17

ridge is rudimentary. The lingual ridges are rounded,
high posteriorly, lowering gradually anteriorly and dis
appearing near the symphysis. The surface between
the labial and lingual ridges lacks depressions and has
many nutrient foramina. In anterior and posterior
views, the anterior part of the labial ridge is raised and
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Fig. 1. “Allopleuron” qazaqstanense (specimen without number), housed in the Mangystau Regional Historical Museum: (a) neu
ral plate I–VI, dorsal view; (b) peripheral plate A, dorsal view; (c) peripheral plate B, dorsal view; (d) peripheral plate C, dorsal
view: (e) left peripheral plate IV, lateral view; (f) scapula, dorsal or ventral view; (g–i) left humerus: (g) ventral, (h) dorsal, and
(i) anterior views.

slightly pointed at the apex. The upper and lower
shelves formed by the sulcus cartilaginis meckelii are
approximately equal. The foramen alveolare inferius is
positioned slightly more rostrally than the foramen
dentofaciale majus. In lateral view, caudal to the sym
physis, the dentary rami increase in thickness posteri
orly. The foramen dentofaciale majus is located close
to the posterior bone margin in the anterior part of a
small depression for attachment of the adductor man
dibulae externus muscle. Contacts with the coronoid
and angular bones are preserved; the areas of contact
with other bones are broken off.
Prearticular (Pl. 10, figs. 7, 8). The distal part of the
right prearticular is preserved; this element is
mediolaterally flat and adjoins laterally the articular
bone (specimen ZIN PH, no. 9/177).

Articular (Pl. 10, figs. 7, 8). The right articular bone
is preserved in natural articulation with the distal part
of the prearticular; it is 45.8 mm long (specimen ZIN
PH, no. 9/177). The dorsal part of the articular bone
formed the middle part of the area articularis mandib
ularis and facet for attachment of the depressor man
dibulae muscle. The articular bone came in contact
with the prearticular medially, the angular ventrally,
and the surangular laterally.
Carapace. Neural plates (Fig. 1a). The anterior part
of neural plate I or posterior part of neural plate I–VI
(specimen MPHNM, without no.) is preserved; it is
semioval in shape, about 64 mm wide. The external
surface is flat, without a keel.
Peripheral plates (Figs. 1b–1e). Four peripheral
plates are preserved; left plate IV and three of uncer

Explanation of Plate 9
Figs. 1–17. “Allopleuron” qazaqstanense Karl et al., 2012; Kazakhstan, Mangystau Region, Kuyulus locality; Eocene, Bartonian,
Shorym Formation: (1–4) specimen ZIN PH, no. 1/177, right prefrontal: (1) dorsal, (2) lateral, (3) ventral, and (4) medial views;
(5) specimen ZIN PH, no. 2/177, right parietal, dorsal view; (6, 7) specimen ZIN PH, no. 3/177, left squamosal: (6) medial and
(7) lateral views; (8–11) specimen ZIN PH, no. 5/177, left premaxilla: (8) dorsal, (9) ventral, (10) anterior, and (11) lateral views;
(12–15) specimen ZIN PH, no. 6/177, left maxilla: (12) medial, (13) lateral, (14) dorsal, and (15) ventral views; (16, 17) speci
men ZIN PH, no. 7/177, left quadrate: (16) posterior and (17) ventral views. Designations: (cm) condylus mandibularis;
(ct) cavum tympani; (dp) dorsal process of premaxilla; (fpm) foramina in dorsal surface of premaxilla; (fsm) supramaxillary fora
men; (ica) incisura columellae auris; (ilj) depression for anterior margin of lower jaw; (idm) depression for depressor mandibulae;
(nf) nutrient foramina; (mf) medial groove; (rlr) rudimentary lingual ridge; (tm) traces of bites of large vertebrate.
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tain positions (specimen MPHNM, without no.). In
plate A (which lateral margin is about 84 mm long),
the lateral margin is longer than the medial margin,
slightly convex. In plate B (lateral margin is about
72 mm long), the medial margin is longer than the lat
eral margin, which is almost straight. In plate C (lat
eral margin is about 180 mm long), the lateral margin
is strongly convex; the medial margin is straight,
shorter than the lateral margin; the dorsal surface has
grooves between horn scutes. Left IV peripheral plate
(lateral margin about 145 mm long) considerably
increases in thickness posteriorly; a musk duct groove
is seen at the medial edge. The position of the plate is
determined based on the comparison with Tasbacka
aldabergeni, peripheral plates IV of which sometimes
have grooves of the musk duct (Nessov, 1987).
Nonshell postcranial skeleton. Cervical vertebrae.
Cervical vertebra IV (Pl. 10, figs. 9–11; specimen ZIN
PH, no. 10/177) is strongly distorted; the right prezyg
apophysis and transverse processes are broken. The
centrum is 74.2 mm long, biconvex, longitudinally
extended. The anterior condyle of the centrum is cir
cular in section and the posterior condyle is oval, ver
tically extended. The ventral keel is well developed.
The element is determined as cervical vertebra IV
based on the fact that cervical vertebra IV of cheloniids
is usually biconvex (Williams, 1950).
Cervical vertebra V (Pl. 10, figs. 12–14; specimen
ZIN PH, no. 11/177) is strongly distorted; the right
prezygapophysis, right postzygapophysis, transverse
processes, and ventral carina are broken off. The cen
trum is 53.9 mm long. The anterior and posterior
articular facets of the centrum are circular in section.
The centrum is procelous, longitudinally extended.
Judging from the thickness of the preserved base, the
ventral keel was high. The element is determined as
vertebra V because the vertebra is procelous (in cheloni
ids, this is characteristic of cervical vertebrae V–VIII),
with circular articular facets of the centrum (in Pup
pigerus camperi and Tasbacka aldabergeni, this is cer
vical vertebra V) (Moody, 1974, pl. 4; Nessov, 1987,
pl. VII).
Cervical vertebra VII (Pl. 10, figs. 15, 16; specimen
ZIN PH, no. 12/177) is only represented by the poste
rior part of the vertebral centrum, which is 61.6 mm
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long. The posterior articular facet is flattened strongly
dorsoventrally, divided by a groove into two parts. The
ratio of height (10.6 mm) to width (51.6 mm) is about
1 : 5. The ventral carina is moderately developed. This
element is determined as vertebra VII based on the fact
that the posterior articular facet of the centrum is flat
tened strongly dorsoventrally, as in Argillochelys cune
iceps, Puppigerus camperi, and Tasbacka aldabergeni
(Moody, 1974, pls. 4, 6; Nessov, 1987, pl. VII).
Scapula (Fig. 1f). Only a central scapula fragment
(specimen MPHNM, without no.) is preserved; it is
about 100 mm long. The angle between the acromion
and scapular process is wide; however, it is impossible
to measure them because these elements are incom
plete.
Humerus (Figs. 1g–1i). In the left humerus (spec
imen MPHNM, without no.), the medial process and
distal epiphysis are broken off. The bone is about
150 mm long and the minimum width of the shaft is
about 32 mm. The shaft is wide, almost straight. The
lateral process is short, located slightly distal to
the humeral head. At the level of the lateral process,
the dorsal bone surface has a small oval crateriform
structure for attachment of joint tendon of the latissi
mus dorsi and teres major muscles.
Comparison with other cheloniid taxa. The sea tur
tle remains described above are referred to Cheloni
idae sensu Hirayama, 1998 based on the fact that the
maxilla does not participate in the formation of the
apertura narium interna and has deep grooves of horn
scutes on the surface of the parietal and plates of the
shell (Hirayama, 1998).
The individual described here is referred to
“Allopleuron” qazaqstanense based on the following
characters: elements with a keel are absent; the
humerus has a short lateral process; the alveolar sur
face of dentaries is simple, without vertical differenti
ation, their symphysis is short, without depressions
(Karl et al., 2012). Note that rudimentary symphyseal
and lingual ridges of specimen ZIN PH, no. 8/177 are
probably treated as vertical differentiation of the alve
olar surface of dentaries; however, at least the rudi
mentary symphyseal ridge is seen on the lower jaw of
“A.” qazaqstanense (photographs of the holotype pro
vided by Karl).

Explanation of Plate 10
Figs. 1–16. “Allopleuron” qazaqstanense Karl et al., 2012; Kazakhstan, Mangystau Region, Kuyulus locality; Bartonian, Shorym
Formation: (1–6) specimen ZIN PH, no. 8/177, symphysis of dentaries: (1) dorsal, (2) ventral, (3) posterior, (4) right lateral,
(5) left lateral, and (6) anterior views; (7, 8) specimen ZIN PH, no. 9/177, right prearticular and articular bones: (7) dorsal and
(8) anterior views; (9–11) specimen ZIN PH, no. 10/177, cervical vertebra IV: (9) left lateral, (10) anterior, and (11) posterior
views; (12–14) specimen ZIN PH, no. 11/177, cervical vertebra V or VI: (12) lateral, (13) anterior, and (14) posterior views;
(15, 16) specimen ZIN PH, no. 12/177, cervical vertebra VI or VII: (15) left lateral and (16) posterior views. Designations:
(ar) articular; (aam) area articularis mandibularis; (cpa) contact of prearticular and articular bones; (fai) foramen alveolare infe
rius; (fdm) foramen dentofaciale majus; (ima) depression for musculus adductor mandibulae externus; (imd) area for attachment
of musculus depressor mandibulae; (lar) labial ridge; (lir) lingual ridge; (ls) lower shelf of lower jaw symphysis; (par) prearticular;
(scm) sulcus cartilaginis meckelii; (sr) symphyseal ridge; (us) upper shelf of lower jaw symphysis.
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At the same time, the holotype of “Allopleuron”
qazaqstanense and the individual described above con
siderably differ from A. hofmanni (Gray, 1831), the
type species of Allopleuron, so that it should not be
assigned to this genus, the systematic position of
which within the superfamily Chelonioidea is debat
able (Danilov, 2005). In particular, in contrast to
A. hofmanni from the Upper Cretaceous of Western
Europe, the cavum tympani of the species from Kaza
khstan is partially formed of the anterior rather than
ventral part of the squamosal and high lingual ridges of
dentaries and keels of the neural plates are absent
(Zangerl, 1980; Hirayama, 1994; Karl, 2007; Karl
et al., 2012). In addition, in contrast to Allopleuron,
the species from Kazakhstan has distinct grooves cor
responding to horn scutes on bones of the skull roof
and carapace (Hirayama, 1994). Taking into account
the above features, it seems expedient to compare the
taxon from Kazakhstan with other Paleogene cheloni
ids to gain a better understanding of its taxonomic
position.
In a preliminary study, Zvonok et al. (2011)
reported that localities of the Shorym Formation
yielded at least two taxa of Cheloniidae sensu lato.
These are Argillochelys Lydekker, 1889 and Euclastes
Cope, 1867/Pacifichelys Parham et Pyenson, 2010
represented by cranial bones. In addition, sea turtles
with wellpronounced surface ornamentation of the
carapace and humeri of the “advanced” type, which
could have belonged to separate taxa, were mentioned
(Zvonok et al., 2011). The specimen described differs
from Pacifichelys/Euclastes in the short symphysis of
the lower jaw with a high labial ridge. It differs from the
taxa with ornamented plates of the carapace in the
absence of ornamentation and the thinner plates and
from the taxa with advanced humeri in the more prox
imally located and less projecting lateral process.
Comparison with Argillochelys is provided below.
The following Paleocene and Eocene taxa with
the extended alveolar surfaces are tentatively assigned
to Paleocene–Eocene durophagous cheloniids:
“Argillochelys” africana Tong et Hirayama, 2008,
Erquelinnesia spp., Euclastes spp., Glossochelys plani
mentum (Owen, 1842), Itilochelys rasstrigin Danilov
et al., 2011, Puppigerus spp., and Tasbacka spp. (see
also Parham and Pyenson, 2010). “A.” qazaqstanense
differs from “Argillochelys” africana, Erquelinnesia
spp., Euclastes spp., and, probably, Glossochelys plani
mentum and Tasbacka ouledabdounensis Tong et
Hirayama, 2002 in the absence of an additional scute
between the frontoparietal and parietal scutes; it dif
fers from Puppigerus spp. and Tasbacka aldabergeni
Nessov, 1987 in the straight rather than concave con
tacts between the frontoparietal and parietal scutes
(Owen and Bell, 1849; Fig. 2). The premaxilla differs
in the triangular shape from that of Euclastes wielandi
(Hay, 1908) and cf. Glossochelys sp. and in the smaller

length from Erquelinnesia spp., Euclastes acutirostris
Jalil et al., 2009, E. platyops Cope, 1867, Puppigerus
spp., and Tasbacka spp. (Hay, 1908; Zangerl, 1971;
Moody, 1974; Nessov, 1987; Karl et al., 1998; Tong
and Hirayama, 2002; Hirayama, Tong, 2003; de la
Fuente et al., 2009; Jalil et al., 2009; Zvonok, 2011,
2013). In addition, the premaxillae of “A.” qazaqstan
ense are separate in contrast to that of Erquelinnesia
spp. (Zangerl, 1971; de la Fuente et al., 2009). The
maxilla differs in the presence of a high labial ridge
from that of Erquelinnesia spp., Euclastes spp., and
T. ouledabdounensis (Tong and Hirayama, 2002; Par
ham and Pyenson, 2010). The alveolar process of the
maxilla lacks grooves on the external surface, unlike
that of cf. Glossochelys sp. (Zvonok, 2011). “A.” qaza
qstanense differs from taxa of this group in the shorter
symphysis of the dentary, the presence of high labial
ridges of dentaries, the wider and straight shaft of the
humerus, the more medially located and small depres
sion for attachment of joint tendon of the latissimus
dorsi and teres major muscles (Figs. 3, 4).
“Allopleuron”
qazaqstanense
differs
from
Argillochelys spp. in the arrangement of scutes on the
parietal (Fig. 2), the rudimentary condition of lingual
ridges of the maxillae and dentaries, and symphyseal
ridge of the dentaries (Fig. 3), the flat surface of neural
plates (Lydekker, 1889). At the same time, “A.” qaza
qstanense is similar to Argillochelys spp. in the presence
of ridges (although reduced) on the alveolar surfaces,
short symphysis of the lower jaw, and wide facial region
of the skull (Fig. 5).
“A.” qazaqstanense and Eochelone brabantica
Dollo, 1903 are similar in the arrangement of horn
scutes on the parietal (Fig. 2), high dorsal processes of
the premaxillae and prefrontal processes of the maxil
lae, providing a high position of the external naris
(Fig. 5), high labial ridge, and short symphysis of den
taries (Fig. 3), wide and almost straight shaft of the
humerus (Fig. 4), absence of keel and welldeveloped
ornamentation of carapace (Casier, 1968; Gaffney,
1979; Weems and Sanders, 2014). Informative com
parison of the individual described here with Eoche
lone monstigris GrantMackie et al., 2011 is impossi
ble; in particular, only two cervical vertebrae and
humeral shaft are known in both forms (Grant
Mackie et al., 2011). “A.” qazaqstanense differs from
E. brabantica in the more massive lower jaw and the
longer symphysis, the presence of rudimentary sym
physeal and lingual ridges of the dentary (Fig. 3), and
the shallower depression for attachment of joint ten
don of the latissimus dorsi and teres major muscles
(Fig. 4).
“Allopleuron” qazaqstanense is similar to Cata
pleura repanda (Cope, 1868) in the lower jaw structure
(Fig. 3) and flat neural plates. However, the lower jaw
of C. repanda has a projecting shelf below the sulcus
PALEONTOLOGICAL JOURNAL

Vol. 49

No. 2

2015

PALEONTOLOGICAL JOURNAL

Vol. 49

No. 2

2015

(j)

(b)

(k)

(c)

(l)

(d)

(e)

(m)

(f)

(n)

(o)

(g)

(p)

(h)

Fig. 2. Right parietals of Paleogene cheloniids and Allopleuron, dorsal view: (a) “Allopleuron” qazaqstanense, specimen ZIN PH, no. 2/177; (b) Allopleuron hofmanni (Hirayama,
1994, textfig. 2); (c) “Argillochelys” africana (Tong and Hirayama, 2008, textfig. 2); (d) Argillochelys antiqua, specimen IRSNB, no. 1653, photograph provided by Hirayama;
(e) Argillochelys cuneiceps, specimen NHM, no. 41636, photograph provided by Hirayama; (f) Ashleychelys palmeri (Weems and Sanders, 2014, textfig. 11); (g) Carolinochelys
wilsoni (Weems and Sanders, 2014, textfig. 2); (h) Eochelone brabantica (Casier, 1968, textfig. 1); (i) Erquelinnesia gosseleti (Zangerl, 1971, textfig. 5); (j) Euclastes acutirostris
(Jalil et al., 2009, textfig. 3); (k) Euclastes wielandi (Hirayama, 1994, textfig. 2); (l) Glarichelys knorri (Karl, 2007, textfig. 9); (m) Puppigerus camperi (Moody, 1974, pl. 3);
(n) Puppigerus nessovi, specimen ZIN PH, no. 53/145; (o) Tasbacka aldabergeni (Nessov, 1987, textfig. 1); (p) Tasbacka ouledabdounensis (Tong and Hirayama, 2002, textfig.
2). Not to scale.
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Fig. 3. Lower jaws of Paleogene cheloniids and Allopleuron hofmanni; upper row is dorsal view and lower row is left lateral view:
(a) “Allopleuron’ qazaqstanense, specimen ZIN PH, no. 8/177; (b) Allopleuron hofmanni (dorsal view after Karl, 2007, pl. 7; lat
eral view after Hirayama, 1994, textfig. 5); (c) “Argillochelys” africana (Tong and Hirayama, 2008, textfig. 4); (d) Argillochelys
antiqua, specimen IRSNB, no. 1653, based on the photograph provided by Hirayama; (e) Argillochelys sp., specimen ZIN PH,
no. 5/145; (f) Catapleura repanda (Zangerl, 1971, pl. 2); (g) Catapleura sp. (Weems, 1999, pl. 5.2); (h) Chelonioidea indet. (=Dol
lochelys rogovichi: Averianov, 2002, textfig. 8); (i) Eochelone brabantica (dorsal view after Casier, 1968, pl. 2; lateral view after
Hirayama, 1994, textfig. 5); (j) Eochelone sp., specimen ZIN PH, no. 51/145; (k) Erquelinnesia gosseleti (Zangerl, 1971, pl. 6);
(l) Euclastes wielandi (Hirayama and Tong, 2003, textfig. 1); (m) Glarichelys knorri (Karl, 2007, pl. 7); (n) Itilochelys rasstrigin
(Danilov et al., 2010, textfig. 6); (o) Puppigerus camperi (Moody, 1974, textfig. 9); (p) Puppigerus nessovi, specimen ZIN PH,
no. 9/145; (q) Tasbacka aldabergeni (Nessov, 1987, textfig. 3); (r) Tasbacka ouledabdounensis (Tong and Hirayama, 2002, text
fig. 3). Not to scale.
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Fig. 4. Left humeri of Paleogene cheloniids and Allopleuron hofmanni; upper row is dorsal view, middle row is ventral view, and
lower row is anterior view: (a) “Allopleuron” qazaqstanense, specimen MPHNM, without no.; (b) Allopleuron hofmanni
(Hirayama, 1994, textfig. 6); (c) “Allopleuron” lipsiensis (Karl, 2007, pl. 11); (d) Ashleychelys palmeri (Weems and Sanders, 2014,
textfig. S1); (e) Carolinochelys wilsoni (Weems and Sanders, 2014, textfig. 8); (f) Catapleura repanda (Zangerl, 1971, pl. 2);
(g) Eochelone brabantica (Hirayama, 1994, textfig. 6); (h) Erquelinnesia gosseleti (Zangerl, 1971, pl. 8); (i) Euclastes wielandi
(Hirayama, 1994, textfig. 6); (j) Glarichelys knorri (Karl, 2007, pl. 6, fig. 10); (k) Itilochelys rasstrigin (Danilov et al., 2010, text
fig. 8); (l) Procolpochelys charlestonensis (Weems and Sanders, 2014, textfig. S4); (m) Puppigerus nessovi (Averianov, 2005, pl. 7);
(n) Tasbacka aldabergeni (Nessov, 1987, textfig. 24); not to scale.
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Fig. 5. Reconstruction of the facial skull region of “Allopleuron” qazaqstanense: (a) anterodorsal view; (b) left lateral view; (c) ven
tral view.

cartilaginis meckelii (Zangerl, 1971). The humerus of
“A.” qazaqstanense is wider and its lateral process is
positioned more distally (Fig. 4). Specimen ZIN PH,
no. 8/177 is somewhat similar to the individual deter
mined by Weems (1999) as ?Dollochelys sp. (=?Cata
pleura sp.), although the latter has a better developed
lingual ridge (as in Argillochelys spp.) (Fig. 3).
In the species diagnosis, “Allopleuron” qazaqstan
ense differs from “Allopleuron” lipsiensis Karl, 2007
only in the relative length of free ribs (Karl, 2007; Karl
et al., 2012). These species are similar in wide, almost
straight humeral diaphysis (Fig. 4), absence of keel of
neural plates, and deep sculpture of the carapace
(Karl, 2007; Karl et al., 2012). Taking into account the
fact that “A.” qazaqstanense does not belong to the
genus Allopleuron (see below), there is no reason to
refer to this genus the closely related species
“A.” lipsiensis.
“Allopleuron” qazaqstanense differs from Caroli
nochelys wilsoni Hay, 1923 in the absence of a groove
between the frontal and frontoparietal scutes on pari
etals and additional scutes located lateral to the fron
toparietal (Fig. 2), the wider straight humeral shaft
(Fig. 4), and the poorly pronounced ornamentation of
the carapace (Weems and Sanders, 2014).
“Allopleuron” qazaqstanense differs from Ashley
chelys palmeri Weems et Sanders, 2014 in the absence
of a groove between the frontal and frontoparietal
scutes on the parietals (Fig. 2), the cavum tympani
partly formed by the anterior margin of the squamosal,
the presence of a groove on the palatal surface of the
premaxillae, the flat neural plates, and in the poorly
pronounced ornamentation of the carapace (Weems
and Sanders, 2014).
“Allopleuron” qazaqstanense differs from Glar
ichelys knorri (Gray, 1831) in the absence of a groove
between the frontal and frontoparietal scutes on the
parietals (Fig. 2), the shorter prefrontals, and in the
flat neural plates (Karl, 2007). At the same time, these
species are similar in the humeral structure (Fig. 4).

“Allopleuron” qazaqstanense differs from Pro
colpochelys charlestonensis Weems et Sanders, 2014 in
the posterior margin of the prefrontal positioned
almost perpendicular to the medial edge (Weems and
Sanders, 2014). These species are similar in wide,
almost straight humeral shaft (Fig. 4), absence of keel
of neural plates, and wellpronounced ornamentation
of the carapace (Weems and Sanders, 2014).
Specimen ZIN PH, no. 1/177 differs from
Rupelchelys breitkreutzi Karl et Tichy, 1999 in the pos
terior margin of the prefrontal positioned almost per
pendicular to the medial edge (Karl and Tichy, 1999).
The holotype of “A.” qazaqstanense is also distin
guished by the structure of the anterior part of the car
apace (Karl and Tichy, 1999; Karl et al., 2012).
“Allopleuron” qazaqstanense differs from Bry
ochelys waterkeynii (van Beneden, 1871) in the poorly
developed ornamentation of the carapace (Smets,
1888). These species are similar in the presence of
depression on the palatal surface of the premaxillae
(Smets, 1888).
Specimen ZIN PH, no. 8/177 has certain features
in common with Chelonioidea indet. (=Dollochelys
rogovichi) and differs from it in the curved edge of
labial ridges of the lower jaw; however, a closer com
parison is impossible because the material is fragmen
tary (Averianov, 2002, textfig. 3).
Remarks. The large size, strongly fontanelized car
apace, and wide straight flattened humeral diaphysis
apparently independently developed in Late Creta
ceous Allopleuron hofmanni and Eocene “A.” qazaqs
tanense in connection with similar mode of life. Such
complex morphological changes in the evolution of
sea turtles repeatedly occurred in connection with
transition from littoral to pelagic habitats (Zangerl,
1980; Nessov, 1987). At the same time, the shape of
grooves formed by horn scutes on the parietal; struc
tural features of the alveolar surfaces, neural plates,
and humerus; the absence of welldeveloped orna
mentation of the carapace of “A.” qazaqstanense sug
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Fig. 6. Premaxilla and adjacent bones of some Eocene cheloniids, medial view: (a) “Allopleuron”qazaqstanense, specimen ZIN PH,
no. 5/177 (Kazakhstan, Kuyulus; Bartonian Stage); (b) Puppigerus nessovi, unregistered specimen (Ukraine, Ikovo; Lutetian
Stage); (c) cf. Glossochelys sp., specimen ZIN PH, no. 50/145 (Ukraine, Ikovo; Lutetian Stage).

gest affinity of this taxon to Eocene E. brabantica; a
similar structure of the last three elements is also
observed in Oligocene cheloniids, such as “A.” lipsien
sis and P. charlestonensis; somewhat weaker similarity
is observed in Argillochelys spp. and Glarichelys knorri
(see above).
The jaw apparatus structure of “A.” qazaqstanense
provides evidence of its diet. The lower jaw of speci
men ZIN PH, no. 8/177 is similar to that of living
Caretta Rafinesque, 1814 (loggerheads), although the
lower jaw rami are positioned at a wider angle. A sig
nificant part of the diet of Caretta is mollusks, crabs,
and soft benthic organisms (Jones et al., 2012). A sim
ilar diet was probably characteristic of “A.” qazaqstan
ense. Paleocene–Eocene durophagous cheloniids
which are included in comparison (see above; Fig. 3)
had a longer alveolar surface of the lower jaw without
a high labial ridge. This lower jaw type is adapted for
crushing testaceous organisms by alveolar skull sur
faces. Some of these species, for example, Puppigerus
nessovi, had very thin bones of the facial skull region;
in others, for example, cf. Glossochelys sp., these bones
were moderately thick (Fig. 6), suggesting that they
fed on relatively fragile skeletal organisms. In
“A.” qazaqstanense, high labial ridges of the lower jaw
are likely adapted for cutting rather than crushing the
protective cover of prey. Very thick bones of the facial
skull region capable of withstanding a great load
(Fig. 6) suggest that the diet of these turtles included
animals with a rather strong external skeleton.
As the authors of species reported (Karl et al.,
2012), the holotype of “A.” qazaqstanense was found
in the Lutetian beds of an unknown locality. The indi
vidual described by us was found in the Shorym For
mation of the Kuyulus locality of Kazakhstan. The
holotype probably also comes from this formation,
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since Lutetian beds, which are productive with refer
ence to higher vertebrates, have not been recorded in
Kazakhstan.
Our comparative analysis has shown that
“A.” qazaqstanense should not be referred to the genus
Allopleuron. However, the description of a new genus
or assignment of this species to a previously described
genus necessitates redescription of the holotype or
description of new, more complete specimens. It is
also beyond reason to assign other Paleogene cheloni
ids, such as “A.” lipsiensis and “A.” insularis, to the
genus Allopleuron (see above; Hirayama, 1997). Thus,
Allopleuron is a monotypic Upper Cretaceous genus.
Cheloniids from the latter half of the Eocene are
still very poorly understood and mostly represented by
fragmentary specimens (Moody, 1980, 1997; Grant
Mackie et al., 2011). The assemblage of sea turtles
from the Shorym Formation is probably the richest in
number and diversity of sea turtles of this stratigraphic
interval. “Allopleuron” qazaqstanense shows a higher
level of adaptation to the pelagic mode of life than the
majority of Paleogene cheloniids. This is an additional
confirmation of the complex character of evolution of
cheloniids, with many parallelisms (see also Zangerl,
1980; Nessov, 1987; Hirayama, 1994; Parham and
Pyenson, 2010).
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