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ABSTRACT
KEY WORDS

Testudines,
Trionychoidae,
Early Cretaceous,
Kut Island,

Thailand. sharks and dinosaurs.

RESUME

An isolated first costal turtle plate from the Early Cretaceous of Kut Island, Gulf of Thailand, is
reported and assigned to Trionychoidae gen. et sp. indet. The morphology of the plate and com-
parison with turtle assemblages of the Khorat Group support the correlation of the vertebrates-
bearing beds of Kut Island with the Sao Khua Formation, as already suggested by the studies on

Restes de rortue du Crétacé inférieur de lile de Kut, Golfe de Thailande.

MOTS CLES
Testudines,
Trionychoidae,
Crétacé inférieur,
ile de Kut,

Thailande.

INTRODUCTION

Kut Island (Ko Kut in Thai, Trat Province) is a jungle-
covered island situated in the eastern part of the Gulf
of Thailand, close to the Cambodian border (Fig. 1).
Mesozoic vertebrates from Kut Island were discovered
in the 1970s and first reported by Buffetaut & Ingavat
in 1983 (Buffetaut & Ingavat 1983). Since the 1980s,
successive visits by the Department of Mineral Resources,
and Palacontological Research and Education Centre
(Mahasarakham University, Thailand), in collaboration with
palacontologists from France and Denmark, have allowed
numerous vertebrate fossils to be collected. According
to the recent studies (Cuny et al. 2010; Buffetaut ez al.
2019), the vertebrate fauna from Kut Island consists of
hybodont sharks (Hybodus sp., Isanodus paladeji Cuny,
Suteethorn, Kamha, Buffetaut & Philippe, 2006, and
Heteroptychodus kokutensis Cuny, Laojumpon, Cheychiw &
Lauprasert, 2010), actinopterygians (Semionotiformes
indet., Lepidodes sp.), turtles, crocodilians (goniopholidid
and cf. Theriosuchus sp.), and theropod (including spi-
nosaurids) and sauropod dinosaurs. This assemblage is
indicative of a freshwater environment and is considered
as Early Cretaceous in age, coeval to the Sao Khua For-
mation of the Khorat Group.

Vertebrate fossils have been collected from the grey
sandstone outcrops on the shore of the island, just above
the sea level in two localities on the Kut island, appar-
ently coeval with one another, Ao Phak on the north-
western coast, and Ao Kalang on the southeastern coast.
Most fossils come from the Ao Kalang locality, south of
Ao Kalang Village (Ban Ao Kalang in Thai). For more
geological information, see Cuny ez a/. (2010). Turtle
remains from Kut Island are in general very fragmen-
tary. In this paper we report on a nearly complete costal
1 plate from Ao Kalang site. The specimen is housed in
the Palacontological Research and Education Centre
(PRC), Mahasarakham University, Thailand. Its strati-
graphic significance is discussed.
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Une plaque de tortue isolée (costale 1), provenant du Crétacé inférieur de I'ile de Kut, dans le Golfe
de Thailande, est décrite et attribuée a Trionychoidae gen. et sp. indet. La morphologie de la plaque
et la comparaison avec les assemblages de tortues du Groupe Khorat soutiennent la corrélation des
couches a vertebrés de I'ile de Kut avec la formation Sao Khua, comme cela a déja été suggéré par les
études sur les requins et dinosaures.

SYSTEMATIC PALAEONTOLOGY

Order TESTUDINES Linnaeus, 1758
Sub-order CRYPTODIRA Cope, 1868
Superfamily TRIONYCHOIDAE
(sensu Gaffney & Meylan 1988)

Trionychoidae gen. et sp. indet.
(Fig. 2)

DESCRIPTION

The specimen (PRC149) is an almost complete first right
costal plate, lacking only the lateral tip and part of the medial
margin, which is damaged (Fig. 2). The plate is roughly trian-
gular and slightly convex dorsally. As preserved, it measures
110 mm in length, 160 mm in width and 8 mm in thick-
ness. The outer surface is covered with clear ornament of pit-
ted pattern, formed by a network of irregular ridges. In the
anterior marginal area, the ridges tend to arrange in a parallel
mannet, perpendicular to the border of the plate. Although
wider than long, the plate is relatively long with the length/
width radio about 65%. The sutural margin with the nuchal
is partly preserved and those with the peripheral 1 and 2 are
intact. The nuchal/costal 1 suture is oblique. The costal 1/
peripheral 1 suture and that of costal 1/peripheral 2 have the
similar length. The contact with the peripheral 3 is not pre-
served, and it is not clear whether the costal 1/peripheral 4
contact is present because the relevant part of the plate is
broken. Part of the medial margin of the plate is damaged,
but the preserved sutural margin indicates that the neural 1
is apparently rectangular. The posterior border of the plate is
slightly convex posteriorly.

The scute sulci, although thin, are clearly imprinted on the
dorsal surface. The lateral sulcus of the vertebral 1 is divergent
anteriorly, reaching about the mid-length of the peripheral 1;
this indicates a trapezoidal shape for the vertebral 1 with the
posterior margin shorter than the anterior one. The interver-
tebral sulcus between the vertebrals 1 and 2 is convex forward.
The vertebral 2 is clearly narrower than the vertebral 1.

COMPTES RENDUS PALEVOL e 2021 ¢ 20 (19)



On the inner surface, the strong second thoracic rib is straight,
with a stubby and rounded rib head and sharp anterior edge
which extends through the whole width of the plate. The first

thoracic rib is damaged, it is short.

COMPARISON AND DISCUSSION

Three major groups of turtles are known from the Late Juras-
sic to the Early Cretaceous in Asia: Xinjiangchelyidae, Mac-
robaenidae/Sinemydidae, and Trionychoidae (Sukhanov 2000;
Danilov ez al. 2017; Tong 2017). Trionychoidae are notable
for presenting a sculptured shell surface, a feature allowing
isolated plates to be identified (Danilov ez /. 2011, 2013b;
Tong et al. 2014; Vitek & Joyce 2015; Georgalis & Joyce
2017). The ornamentation in PRC149 which consists of a
network of raised irregular ridges forming a pitted pattern is
typical of Trionychoidae (sensu Gaflney & Meylan 1988); such
asculpture is absent in Xinjiangchelyidae and Macrobaenidae/
Sinemydidae. Within Trionychoidae, the sculpture in PRC149
is reminiscent of some basal members of the group such as
Lsanemys srisuki Tong, Buffetaut & Suteethorn, 2006 from
the Lower Cretaceous Sao Khua Formation of NE Thailand
and Ferganemys spp. from the mid-Cretaceous of Kyrgyzstan
and Uzbekistan (Tong ez al. 2006; Syromyatnikova 2011).
Among Trionychoidae, the presence of the scute sulci on the
carapace surface and the contact with the peripherals exclude
PRC149 from the Trionychidae and Carettochelyidae, and
place it in a more basal position. The triangular shape of the
costal 1 is similar to that of Adocidae such as Ferganemys
Spp., Isanemys srisuki, Protoshachemys rubra Tong, Buffe-
taut, Suteethorn, Suteethorn, Cuny, Cavin, Deesri, Martin,
Wongko, Naksri & Claude, 2019, Adocus spp. (Tong et al.
2006, 2009b, 2019a, b; Syromyatnikova & Danilov 2009;
Syromyatnikova 2011; Danilov ez a/. 2013b; Syromyatnikova
et al. 2013), whereas in more primitive turtles such as the
xinjiangchelyids Chengyuchelys spp., Xinjiangchelys spp., and
Annemys spp., the costal 1 is shorter, with nearly parallel ante-
rior and posterior borders (Ye 1986; Peng & Brinkman 1993;
Tong et al. 2012, 2015a; Rabi ez al. 2014). It is noteworthy
that some basal trionychoids, such as Siamochelys peninsularis
Tong, Buffetaut & Suteethorn, 2002 from the Jurassic of
southern Thailand, Basilochelys macrobios Tong, Claude, Naksti,
Suteethorn, Buffetaut, Khansubha, Wongko & Yuangdetkla,
2009 from the Phu Kradung Formation (Khorat Plateau)
and Sinaspideretes wimani Young & Chow, 1953 from the
Xiashaximiao Formation of the Sichuan Basin, China, have
ashort costal 1 similar to that of xinjiangchelyids (Tong ez 4/.
2002, 2009a, 2014). This difference from more primitive
turtles is also indicated by the costal 1 length/width radio in
PRC149 (65%) which is greater than that of xinjiangchelyids
and macrobaenids (around 40% to 50%) and falls within
the range of primitive Adocidae (sanemys srisuki (61%) and
Ferganemys verzilini Nessov & Khosatzky, 1977 (64%) (Tong
et al. 2009b; Syromyatnikova 2011), whereas Siamochelys
peninsularis (44%) and Basilochelys macrobios (38%) have a
costal 1 length/width radio similar to that of xinjiangchelyids

COMPTES RENDUS PALEVOL e 2021 ¢ 20 (19)
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Fig. 1. — Location map showing the position of Kut Island in the Gulf of Thailand
(after Buffetaut et al. 2019).

(Tong ez al. 2002, 2009a). The relatively high costal 1 length/
width value in S. wimani (54%) is likely related to the narrow
anterior part of the shell, the morphology of this plate with
the parallel anterior and posterior margins is closer to the
condition in xiniangchelyids than to trionychoids (Tong ez al.
2014). Among Trionychoidae, nanhsiungchelyids also have a
relatively long costal 1 and many of them reach a large size,
but the ornamentation of the shell surface is more prominent
than that of PRC149 (Hirayama ez 4/ 2001; Danilov ez al.
2013a; Brinkman ez 2/ 2015).

‘The non-marine Mesozoic deposits of Thailand are rich in
basal trionychoid fossils. Several taxa have been reported from
the Khorat Group (Late Jurassic — Early Cretaceous). These
include the large Basilochelys macrobios from the upper part
of the Phu Kradung Formation, the small sanemys srisuki and
Protoshachemys rubra from the Sao Khua Formation, and the
medium-sized Shachemys sp. from the Khok Kruat Formation
(Tong et al. 2005, 2006, 2009a, 2019a). Large trionychoid
turtle remains have also been collected from the Sao Khua For-
mation and stratigraphically coeval beds in eastern Thailand,
but they are too fragmentary to warrant precise systematic
assignment. As mentioned above, on the basis of the shape and
the length/width radio of the costal 1, PRC149 is more derived
than Basilochelys. In addition, the vertebral 1 in PRC149 is
trapezoidal in shape and wider than the vertebral 2, whereas
in B. macrobios, the vertebral 1 is roughly as wide as the ver-
tebral 2, with the lateral borders slightly convergent forward
(Tong et al. 2009a, b). With a carapace length estimated as
about 75 ¢cm, PRC149 may be close to a large trionychoid
turtle yet to be named from the Sao Khua Formation.

AGE OF THE KUT ISLAND DEPOSITS

When Buffetaut & Ingavat (1983) first reported vertebrate
remains from Kut Island, they tentatively assigned the assem-
blage an Early Jurassic age, which was in accordance with the
attribution of the fossil-bearing strata to the Phu Kradung For-
mation (at the time referred to the Lower Jurassic (Tansathien
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Fig. 2. — Trionychoidae gen. et sp. indet. (Testudines: Cryptodira) from the Early Cretaceous of Kut Island, Gulf of Thailand. Right costal 1 (PRC149) in dorsal
(A, B) and ventral (C) views. The solid grey line indicates the sutural margin, the dotted grey line indicates the damaged margin and suture position of periph-
erals (pe) and nuchal plates; the black thick line represents the scute sulci. Scale bar: 5 cm.

et al. 1979)). Based on the vertebrate fauna, notably shark
assemblage, Cuny ez a/. (2010) correlated the vertebrate-
bearing beds of Kut Island with the Sao Khua Formation of
the Khorat Group. This conclusion is supported by the more
recent study of spinosaurid dinosaur teeth (Buffetaut ez 4/.
2019). The presence of a large trionychoid turtle provides
further evidence about the stratigraphical correlation of Kut
Island deposits. In the Khorat Group, the Phu Kradung Forma-
tion contains two distinct turtle assemblages. The assemblage
from the lower part of the formation (Late Jurassic) consists
of xinjiangchelyids (Phunoichelys thirakhupti Tong, Naksri,
Buffetaut, Suteethorn, Suteethorn, Deesri, Sila, Chanthasit &
Claude, 2015 and Kalasinemys prasarttongosothi Tong, Naksri,
Buffetaut, Suteethorn, Suteethorn, Chanthasit & Claude,
2015). The upper part of the formation, which has yielded the
abundant large basal trionychoid Basilochelys macrobios and
an yet undescribed macrobaenid, is likely Early Cretaceous
in age (Tong et al. 2009a, b, 2018). Turtle assemblages from
the Sao Khua (Barremian) and Khok Kruat (Aptian-Albian)
formations are so far exclusively composed of Trionychoidae.
Adocidae and Carettochelyidae are recorded from both forma-
tions (the adocids Lsanemys srisuki and Protoshachemys rubra,
the carettochelyid Kyzilkumemyssp., and a large undetermined
trionychoid from the Sao Khua Formation; and the adocid
Shachemys sp. and the carettochelyid Kyzilkumemys khoratensis
Tong, Suteethorn, Claude, Buffetaut & Jintasakul, 2005 from
the Khok Kruat Formation (Tong ez /. 2005, 2006, 2009b).
Large trionychoid turtle remains have also been recorded from
the Pra Prong locality (Sa Kaeo Province, eastern Thailand)
which is coeval with the Sao Khua Formation; but they are
(so far) not recorded from the Khok Kruat Formation. As
mentioned above, the costal 1 from Kut Island is excluded
from Trionychidae and Carettochelyidae; and its morphology
is more derived than that of Basilochelys macrobios from the
Phu Kradung Formation. Our study of the turtle remains
would therefore support the conclusions based on sharks and
dinosaurs (Cuny et al. 2010; Buffetaut et a/. 2019), viz. that
the vertebrate-bearing beds of Kut Island are Early Cretaceous
rather than Jurassic in age and can be correlated with the
Sao Khua Formation of the Khorat Group.
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CONCLUSION

The first costal plate (PRC149) from Kut Island is assigned
to Trionychoidae gen. et sp. indet. It represents a large primi-
tive trionychoid turtle that is more derived than Basilochelys
macrobios from the Phu Kradung Formation. By the compari-
son with turtle faunas from the Mesozoic of South East Asia,
our study supports the correlation of the vertebrate-bearing
beds of Kut Island with the Sao Khua formation of the Khorat
Group, as do the studies on sharks and dinosaurs.
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