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Abstract

Testudo tungia Yeh, 1963 from the lower Pleistocene Gigantopithecus cave, Liucheng, Guangxi Province, China
is revised. Based on the characters of the plastron/carapace connection and neural pattern, this taxon can be
confidently assigned to the genus Cuora. The combination of characters including a long and narrow pygal which
is as long as the peripheral 11, a wide fourth vertebral scute which is clearly wider than the third vertebral, a
trapezoid fifth vertebral scute and the pluromarginal sulcus running the same level with costoperipheral suture
are different from other Cuora species. Cuora tungia (Yeh, 1963) is thus considered as a valid species. The
presence of some testudinid characters such as high domed carapace suggests that C. tungia is a terrestrial species.
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Introduction

Testudo tungia was erected by Yeh in 1963 on the basis
of an almost complete carapace without plastron (IVPP
V2768) from the Lower Pleistocene Gigantopithecus cave,
Liucheng, Guangxi Province, China®. Yeh assigned this
small turtle with a high domed carapace to the genus Tes-
tudo (Testudinidae). This assignment was first questioned
by Auffenberg, who suggested that it is ‘Probably not
even a testudinid, perhaps referable to the genus Cuora’
(Auffenberg, 19742 p. 211). The taxon is nevertheless
remains in the literatures®*® and has never been revised.
Here we provide the systematic revision of Testudo tungia
Yeh, 1963". Our study confirms that this specimen is

referable to the genus Cuora (Geoemydidae) and the
species remains valid. The specimen is housed in the In-
stitute of Vertebrate Paleontology and Paleonantropology
(IVPP), Chinese Academy of Sciences, Beijing, China.

Systematic palaeontology
Order Testudines Linnaeus, 1758
Suborder Cryptodira Cope, 1868
Superfamily Testudinoidea Batsch, 1788
Family Geoemydidae Theobald, 1868
Genus Cuora Gray, 1855
Cuora tungia (Yeh, 1963)
(Figures 1 and 2)
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Figure 1 Carapace of Cuora tungia (Yeh, 1963) from Gigantopithecus cave, Liucheng, Guangxi Province, China.
Holotype (IVPP V 2768): carapace in dorsal view, photograph (A), drawing (B); in visceral view, photo
graph (C); in lateral view, photograph (D), drawing (E); in posterior view, photograph (F), drawing
(G). Scale bar equals 5 cm.
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Holotype: A nearly complete carapace (IVPP V 2768)
Type locality and horizon: Gigantopithecus Cave,
Liucheng, Guangxi Province, China. Lower Pleistocene’.
Measurements: Carapace length 14.5 cm; width 10 cm;
and height 6.5 cm.

Modified diagnosis:

A species of Cuora of medium size (carapace length
about 15 cm). Carapace high domed and oval in shape
with smooth anterior and posterior margins. It differs from
all other Cuora species in having a narrow and elongated
pygal which is as long as peripheral 11, a wide fourth
vertebral scute that is clearly wider than the third vertebral
scute, a trapezoid fifth vertebral scute, and pleuromarginal
sulcus matching the costoperipheral suture.

Description
IVPP V 2768 is a nearly complete carapace with some
restorations indicated by smooth darker bands. Sulci
are well preserved in vertebral and marginal scutes
while some sutures are fused except the second to
fourth neurals, peripherals and a few costals (Figure 1).
The carapace has an oval outline and is high
domed (Figure 1, A). The outer surface of carapace is
rather smooth; but some growth annuli are visible in
lateral view. There is no cervical notch. The posterior
carapace margin is smooth. There is no midline keel.
The anterior rim of the nuchal is straight. The
sutures between nuchal and peripherals, as well as the
nuchalffirst neural suture are not discemnible. Most of neu-
rals are fused together except the second to fourth. They
are hexagonal with short postero-lateral sides and wider
than long. The third neural is crossed by the vertebral
sulcus at about the mid-length of the plate. The remain-
ing neurals and suprapygals are not distinguishable. The
pygal is narrow and as long as the peripheral 11. The
anterior margin of this plate matches the pleuromarginal
sulcus, and the plate is crossed by the twelve marginal
sulcus at the midline. The posterior margin of the pygal
i not notched. All costals are preserved but most of
their sutures are fused. The peripheral sutures are well
visible. They are slender and elongated. One musk duct
foramen is presented on the fourth peripheral (Figure 2).
The fourth to seventh peripherals contribute to the bridge.
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The cervical scute is not visible. The sulci of the
first vertebral scute are mostly missing while the second
through fith vertebrals are well preserved. The second
vertebral scute is roughly as wide as long. The third
vertebral scute which is the longest, is longer than wide.
The fourth vertebral scute is wider than long with angled
lateral sulci. The fifth vertebral scute is narrower than
the fourth. It is trapezoid in shape. Most pleural scute
sulci are visible. The third pleural scute is the longest.
The fourth pleural is shorter than the second and third.
It contacts the anterior half of the ninth to the posterior
half of the eleventh marginals. The pleuromarginal sulcus
matches the costo-peripheral suture (Figure 1, D-G). The
marginals are high, even in the posterior part of carapace.

In ventral view, the weak axillary and inguinal
buttresses do not reach the costal plates, and contact
the fourth and seventh peripherals respectively. The
bridge is thus very short (Figure 1, C). The carapace
is not sutured with the plastron. A medially directed
triangular process is present on the medial margin of the
fitth peripheral, which is well preserved on the left side
(see Figure 1, C). This structure suggests the presence
of & hinge between the hyoplastron and the hypoplastron.

Cuora tungia: musk duct foramen is pre-
sented on the fourth peripheral at the right
side indicated by tip of the pencil.

Figure 2
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Comparison and discussion

Although IVPP V2768 present some testudinid characters
such as the pleuromarginal sulcus matches the costope-
ripheral suture and the elongated pygal that is as long as
the peripheral 11. This specimen should be excluded from
Testudo and Testudinidae (see Table 1), mainly because
the carapace is not sutured to the plastron. The presence
of musk duct foramen enclosed on the peripheral is char-
acterized of Geoemydidae®’®, It does not have the differ-
entiated neurals with octagonal alternate with tetragonal
which is common in testudinid turtles. The presence of the
wide neural plates with short posterolateral sides, short
bridge, the ligamentous plastron/carapace connection and
the presence of a hinge between the hyoplastron and
the hypoplastron are characteristic of the genus Cuora
(Geoemydidae). Among geoemydids, Notochelys and
Cyclemys have also a hinge on the plastron. However,
the carapace of Notochelys has a flat top and six vertebral
scutes; while Cyclemys has a more flattened carapace
with a distinct midline keel. The specimen belongs to
an adult individual as indicated by the absence of the
fontanelles between the costals and peripherals, and the
fusion of some plates on the carapace.

Cuora is a genus of the family Geoemydidae
which contains twelve living species®™ including Cuora
amboinensis, C. aurocapitata, C. bourreti, C. flavomar-
ginata, C. galbinifrons, C. mccordi, C. mouhotii, C. pani,
C. picturata, C. trifasciata, C. yunnanensis, and C. zhou.
IVPP V 2768 differs from Cuora mouhotii, C. bourreti,
and C. yunnanensis by its smooth anterior and posterior
carapace margins and the absence of a pygal notch. It
is similar to C. amboinensis, C. flavomarginata, C. galbi-
nifrons, C. mecordi and C. picturata but different from C.
aurocapitata, C. bourreti, C. mouhotii, C. pani, C. rifas-
ciata, and C. zhoui in having a high domed carapace.

The genus Cuora is present in the fossil record
since the Miocene*™. IVPP V2768 differs from Cuora
chiangmuanensis from the late Middle Miocene of Thai-
land, C. pitheca Yeh, 1981 from the Late Miocene of
Lufeng, Yunnan, China** and C. miyatai (Shikama,
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1949)* from the Middle Pleistocene of Japan>!e4/11
and also most living species by a longer pygal plate.
The position of the pleuromarginal sulcus relative to the
costoperipheral suture in [VPP V2768 is similar to that of
C. aurocapitata, C. flavomarginata, C. miyatai, C. mccord,
C. pani, and C. mouhotil. The fifth vertebral scute of VPP
V2768 is a trapezoid. This character differs from all other
Cuora species except C. galbinifrons and C. mouhatil. In
addition, IVPP V2768 differs from other Cuora species in
having a wide fourth vertebral. The comparisons of IVPP
V2768 with other fossil and living species of Cuora and
some Testudinid turtles are shown in Table 1.

Conclusion

Our revision confirms that IVPP V2768 is not a Testudo,
but belongs to Cuora, as suggested by Auffenberg (1974).
The comparisons with the fossil and living species of the
genus Cuora support the validity of the species. Within
the genus Cuora, the carapace morphology of Cuora
tungia (Yeh, 1963) is closer to that of C. flavomarginata
than to other species. The presence of some testudinid
characters such as high domed carapace, pleuromarginal
sulcus matching the costoperipheral suture and a high
pygal suggest that C. tungia is a terrestrial species.

Acknowledgments

The authors would like to thank Zheng Fang (IVPP,
Beijing) for access to the specimen in her care, Ren
Hirayama (Waseda University, Japan) for providing the
comparative specimens from his private collection, Tep-
pei Sonoda (Fukui Prefectural Dinosaur Museum, Japan)
for providing the comparative specimen photo of Cuora
miyatai and the Synthesys Programme of the European
Union for financial support and facilities to HT for access
to the living turtle collection housed in the Natural His-
tory Museum of Vienna (AT-TAF-2046). We also thank
Julien Claude (Montpellier University, France) and Ren
Hirayama (Waseda University, Japan) for reviewing this
article.



390

Naksri et al.

References

L

10.

Yeh H-K. A new Quaternary Testudo from Gigan-
topithecus cave, Liucheng, Kwangsi. Vertebrata
Palasiatica 1963; 7: 223-228.

Auffenberg W. Fossil tortoise checklist. Bulletin of
the Florida State Museum 1974; 18: 1- 211.

Sun A, LiJ, Ye X, Dong Z, Hou L. eds. The Chinese
fossil reptiles and their kins. Beijing: Science Press
1992.

Yeh X-K. Fossil and recent turtles of China. Beijing:
Science Press 1994,

Brinkman D, Li J-L, Ye X-K. Order Testudines. In:
Li J-L, Wu X-C, Zhang F-C, eds, The Chinese fossil
reptiles and their kin. Science Press, Beijing 2008;
35-102.

Hirayama R. Cladistic analysis of batagurine turties
(Batagurinae: Emydidae: Testudinoidea); a prelimi-
nary result. Studia Geologica Salamanticensia, volu-
men especial 1, Studia Paleocheloniologica 1985; 1.
141-157.

Gaffney ES, Meylan PA. A phylogeny of turtles. In:
Benton MJ, ed, The phylogeny and classification of
the tetrapods, vol 1: Amphibians, Reptiles, Birds,
Oxford: Clarendon press 1988; 157-219.

Claude J, Tong H. Early Eocene turtles from Saint
Papoul, France, with the comments on the early
evolution of modem Testudinoidea. Oryctos 2004;
5: 71-113.

Spinks PQ, Thomson RC, Shaffer HB. A reassess-
ment of Cuora cyclornata Blanck, McCord and Le,
2006 (Testudines, Geoemydidae) and a plea for
taxonomic stability. Zootaxa 2009; 2018: 58-68.
Turtle Taxonomy Working Group [van Dijk PP,
Iverson JB, Shaffer HB, Bour R, Rhodin, AGJ] Turtle
of the world, 2011 update: annotated checklist of
taxonomy, synonymy, distribution, and conservation
status. In: Rhodin AGJ, Pritcharad PCH, van Dijk
PP, Saumure RA, Buhimann KA, Iverson JB, Mitter-
meier RA, eds, Conservation Biology of Freshwater
Turtles and Tortoises: A Compilation Project of the
IUCN/SSC Tortoise and Freshwater Turtle Specialist
Group. Chelonian Research Monographs No. 5, pp.

11.

12.

13.

14,

15.

16.

17.

18.

19.

J Sci Technol MSU

000.165-000.242, doi:10.3854/crm.5.000.checklist.
vd, 2011, http://www. iucn-tftsg.org/chftt/.

Naksri W, Tong H, Lauprasert K, Suteethom V,
Claude J. A new species of Cuora (Testudines:
Geoemydidae) from the Miocene of Thailand and its
evolutionary significance. Geological Magazine 2013
150: 908-922.

Yeh H-K. New fossil Cuora (Emydidae) from Early
Pliocene of Yunnan. Vertebrata PalAsiatica 1981; 19:
239-246.

Yeh H-K. Studies on fossils of Cuora of China and
Japan. Acta Herpetologica Sinica 1985a; 4: 81-87.
Yeh H-K. New materials of Cuora pitheca and its
generic history, Acta Anthropologiga Sinica 1985b;
6: 113-117.

Shikama T. The Kuzuu Ossuaries: geological and
palaeontological studies of the limestone fissure
deposits, in Kuzuu, Totigi Prefecture. Science Report
of Tohoku University, 2" Series (Geology) 1949; 23:
1-201.

Hasegawa Y. Pleistocene hinged terrapin from the
Tsukumi limestone quarry, Oita-ken, Japan. Scientific
Reports of Yokohama National University, Section Il,
1981; 28: 19-23.

Hasegawa Y, Ota M. Report on a Pleistocene
terrapine, Cyclemys from Katayama Marble Quarry,
Mine City, Japan. Sci Repts. Yokohama Natl. Univ.,
Sec. II, 1980; 27: 47-52.

Yakukawa Y, Hirayam R. Taxonomic status of two
Pleistocene fossil turtles, Cuora miyatai and Clemmys
yabei (Reptilia: Bataguridae), from Kuzuu, Tochigi
Prefecture. Bulletin of the Herpetological Society of
Japan, 2001; 2001: 31.

Hirayama R. Revision of the systematics of the fossil
turtles from Japan. Jubilee Publication in commemo-
ration of Professor Kamei Tadao’s 80th birthday,
2007; 145-153.



391

A revision of Testudo tungia Yeh, 1963 from the Lower Pleistocene

Vol 33. No 4, July-August 2014

Gigantopithecus cave, Liucheng, Guangxi Province, China

plozaden opim | ussaud | TT [eseydiad

pasnjun 10 jeuobiexaH | AjsAnejoy | 10 juasqy | - Uey Jauoys yloows Joys snojuswedi v ybiH suoyuigped -9
apIM 17 [eJayduad

pasnjun feuofexsH |  AjpAneiey | 8SQY |  Uey) Jaoys Yloows Joys snojuswedi v ybiH | ereuibrewoney o
apIm 17 [esaydiad

pasnjun feuofexsH |  AjpAneiey | uasald | ey Jauoys |  parelas Apybis Joys snojuswedi ¢ ybiy flaunog ")
fuoj uey

pasnjun [euobiexsH 9PIM | JuBsqY |  Japim ‘HoyS Lloows Joys snojuswedi v MOT eleldedoIne
17 [esaydiad

pasnjun [euobiexsH 9PIM | Juasay |  Uey JaMoyS Yloows Joys snojuswedi v ybiH sisuaulogue 9
apIm 17 [eJaydiad

pasnjun [euobiexsH aAle[eY | luasald |  Uey Jauoys Yloows Joys snojuswedi v ybiH rereAiw -9
17 [esaydiad

pasnjun [euobiexsH apIM ¢ |  Uey Jauoys Yloows Joys snojuswedi v ¢ eoayd -

apIm 11 [esaydiad sisusuenwbuelyd

pasnjun feuofexsH |  AjpAneiey |  8SQY |  Uey) Jaoys Lloows Joys snojuswedi v MOT vI0N)
apIm 17 [eJaydiad

pasnjun [euoBexeH | AjpAmejey | wuasqy |  sebuojsy| pareuss Apybis fuo7 paInng q YbiH uuewuIsp 1
apIM 11 [esaydiad

pasn4 feuofexsH |  AjpAneiey | ussald| - se Buo| sy pajelas Buo paining q YbiH IpjausIoy 'L
11 [esaydiad

pasnjun adeys-ueq MoleU | juasqy | - seBuoisy| pareuss Apybis fuoq painng q UbiH T
apIm 17 [eJsaydiad

pasn4 adeys-ue4 |  Apameiey |  wuasqy | sebuojsy| pareuss Apybis fuo paInng q YbiH vooeld opniss |
17 [esaydiad

pasnjun plozadel] | apim Apea;) | esay | Se Buol sy Ljoows Joys snojuawedI Y YbiH eifun) eI0N)

S9Nvs SIalelRy)
LSNONS feuibreu [eI0@LBA U [eJgoLaA yajou [eBAd uibrew E] UoIj98UL0d Luianed | biey
[eulfrewona|d A 10 adeys Uuno4 [ehd J0 yibua] | aoedesed Jouaisod | abpug | adedereuonseld | [einsN | adedere) exe]|

'Sa[1N) PIUIPNIS8) BLUOS PUB BIONY) JO SaIads BUIAY pue (1SS0} Jaylo yim (S96T ‘UaA) eIbuny von) Jo suosiiedwo) T ajqeL




J Sci Technol MSU

ainns [esaydiadoisod mojag =q ‘aimns [esayduadolsod Jo [9As] ales 1y =7 ‘sjeulfirew Josisod T SnojnS [eUIBIRLIOING|dys
‘leuoBesa) yim [euoielo0 aieusaly =g ‘sepis Aliousiueoiaisod Loys ym [euobexaH =y

Naksri et al.

392

1T [esayduad
pasnjun feuofexsH 9PIM | 1uBsaY | uBYl J81I0YS yloows Joys snojuswedi v MOT IOYZ "9
1T [esayduad
pasnjun feuofexsH 9P | Jussald | uey) Jauoys|  perelss Apybis Joys snojuswedi ‘ ybiy sisuaueuunA *)
apIm 17 [eJayduad
pasnjun feuofexsH |  AjpAneigy | W8Sqy |UeY) J8loys OIS Joys snojuswedi v MOT eIRISelL ")
apIm 17 [eJayduad
pasnjun feuofexsH |  AjpAneiey | 1uasald | UeY) J8loys yloows Joys snojuswedi ¢ ybiH ereInoid )
apIm 17 [eJayduad
pasnjun feuofexsH |  AjpAneiey | 8Sqy | Uyl Jaloys |  pateuas Apybis Juoys snojuswedi v MOT lued )
plozades 1T [esayduad
pasnjun 10 [euoBexsy 3PIM | Jussald | ueyl 1a1i0ys paleliss Joys snojuswedi v MOT Ioynow ')
e 17 [eJayduad
pasnjun feuofexsH |  AjpAneiey | Juasald | UeY) 181oys OIS Joys snojuswedi v ybiH pI022UW "D
$aINas sigjoerey)
wSNONS feulbreu [elgaLaA Lyl [e1081IBA yajou [eBAd uibrew e UoIj98UL0D Luined | by
[eufrewona|d A 10 adeys U1no4 [efhd Jo yibua] | aoedesed Jouaisod | abpug | adedereuonseld | [einsN | adedere) exe]|

‘(u02) 8N} pILIPNISE] BWOS PUR BIONY JO $8193dS BuIl| pue [1SS0) JaLio UM (S96T ‘UBA) eIBun) eiong Jo suosiieduwo?) T a|qe.




