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I. INTRODUCTION

Remains of tortoises of the genus Geoemyda are fairly often found in the
Tertiary and the youngest Pleistocene strata of Europe. Hoorry (1905) was
the first to ascertain the occurrence of this form in the Hocene of England.
It was not till the third decade of the twentieth century that the presence of
comparatively numerous geoemyds was found in Central Europe {GLAESSNER,
1926), SzALAT (1932, 1934) and HuMMEL (1935) also gave attention to the occur-
rence of the members of this genus. In the latest period of some dozen years
the presence of remains of geoemyds have been reported from new localities
in the countries of Central (THENTUS, 1951) and Eastern Europe (TELEPNEVA,
1964). A new species has recently been described from the Polish Pliocene
(MEYNARSKI, 1964).

During the examination of fossil materials of tortoises in the collections
of Germany, Poland, Czechoslovakia, Hungary, Romania and the USSR we
found some more remains of tortoises under discussion and had an opportunity
to get better acquainted with the descriptive material (types) of a few forms.

Both in the title and in the text we use the name Geoemyda sensu lato,
treating it as a collective genus for related forms. This is connected with the
revision of this systematic unit carried out by McDowEgLL (1964), who divided
it into three distinct genera. These genera are regarded here as subgenera,
Our opinion on this matter will be presented in the part given up to
systematics.

In the taxonomic part of this paper we offer a method, which makes it
possible to identify fossil remains of geoemyds relatively assuredly, even if
the materials are fragmentary. In the systematic part we give a survey of all
the forms deseribed so far, including the revision of their systematic position
and the description.

The tortoises of the genus Geoemyda form a morphologically distinet and
characteristic group with two Recent evolutionary centres, situated in the
Oriental Region and on the border of the Sonarian Region with the Neotropical.
In the Tertiary their range was considerably more extensive and shifted in
relation to the present one, which is evidenced by the occurrence of their remains
both in Europe and in north-western Asia (MATSUMOTO, 1922; SHIKAMA, 1956).

We wish to express our heartfelt thanks to Prof. H. MATTHES (Geiseltal
Museum at Halle, G. D. R.), Prof. N. MacarovIicI (Institute of Geology, Al.
1. Cusa University, Iagi, Romania) and Prof. M. Kre1Z0I (Hungarian Institute
of Geology, Budapest) for the use of material from their institutions and for
photographs of specimens.

We are also indebted to Miss S. Rorrius of Halle University for valuable
information and to Dr W. SzyMczAKowskI from Krakéw for examining con-
temporary materials in Vienna Museum. We also used contemporary materials
of the collections in Berlin (Zoologisches Museum) and Leningrad (Institute
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of Zoology, Academy of Sciences of the U. S. S. R.). We desire to express our
gratitude to the Managements of these scientific institutions for permission
to do it.

II. SYSTEMATIC POSITION

According to WERMUTH and MERTENS’S (1961) classification of contemporary
tortoises, the genus Geoemyda GRAY includes 15 species. On the basis of
very detailed morphological studies on the members of the family Emydidae
(= Emydinae auct.) McDowrLL (1964) has recently distinguished three
genera of geoemyds: Geoemyda GRAY, 1854; Heosemys STEJNEGER, 1902 and
Rhinoclemys GrAY, 1863. He based himself, above all, on craniological ma-
terial, but also took into account the taxonomic characters of the morphology
of the shell. The division offered by McDowELL makes a distinction between
the American (Fhinoclemys) and the Asiatic species (Geoemyda and Heosemys ).
The European fossil forms from the late Tertiary probably belong to the second
group of species, but the position of many of them is not clear. The fairly close
determination of systematic position on the basis of the shell or its isolated
elements is often impossible, whereas the identification of general ,,geoemydal“
characters common to all these forms does not present major difficulties. For
this reason we propose to use the notion of one collective genus tentatively.
The most important character common to the forms belonging to this genus
is the presence of neurals tapering cephalad, which occur in comparatively large
numbers in all the specimens examined of one species along with a number
of other characters found in them (see Taxonomy). As has already been men-
tioned, the genera distinguished by McDoOWELL (1964) are treated here as
distinet subgenera of the genus Geoemyda analogically, for instance, to the sub-
genera of the fossil testudinids of AUFFENBERG (1963). For a few forms
described in this paper we erect two new subgenera based on characters absent
from contemporary species. The systematic division given here is of practical
importance and connected with the specific nature and the limitedness of pa-
laeontological taxonomy. It seems to'us that the systematic position of fossil
forms cannot be treated in the same way as the position of contemporary forms,
where the possibility of analysis of characters and their selection are considerably
greater. Consequently, the opinion of WIirLriams (1954, p. 8) that the generic
position of European fossil emydids is uncertain and their division into genera
and species rather reflects some evolutionary tendencies seems to us reasonable.

ITI. TAXONOMY

The European fossil members of the genus under study have been identified
exclusively on the basis of shells. These remains exhibit distinet characters
of the Batagurinae of the ,,Geoemyda Complex“ (McDOWELL, 1964) and those
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of Geoemyda s. lat. The taxonomy of these forms is based on distinctive characters
of the shell, assuming that they are homologous to other, unknown, parts of

the skeleton.
The shell of fossil geoemyds is as a rule characterized by the massive structure

of plates, which are always evidently separated by sutures and sculptured.
Reflecting the structure of the horny shields, the sculpture may be characteristic
of species and taxonomically significant. In this case the appearance of lines
of the horny layer surrounding the areolae of centrals and laterals is particularly
characteristic.

The carapace is distinetly convex except for the forms with a dubious position,
in which it is flat. In most of the species there is a neural keel. Pleural (lateral)
keels are absent or hardly marked. The peripheral margin of the cranial and,
especially, pygal parts may be undulate or serrate. The proneurals (all the names
of plates and shields after STAESCHE, 1961) have often a marked nuchal notch.
A large number of neurals (except N — I and the last ones) broaden caudad.
There is always only one metaneural joined with the narrow, often convex
pygal. The edges of lateral pleurals are parallel to each other. The bridge
buttresses of the carapace are for the most part well visible, set a short or
somewhat longer distance appart. In larger fragments they may be traced -
on the inner surface of pleurals and peripherals.

Tig. 1. Epiplastron of Geoemyda mossoczyi MLYNARSKI (nab.
size). Del. J. SWIBCIMSKI

The plastron is massive and united to the carapace by a wide bridge. It has
not been found as yet whether the posterior lobe is marked by mobility, which
has been demonstrated in contemporary species and might constitute an
important sexual (MERTENS, 1941) or specific character (our own observations
concerning the specimens of G. (Rhinoclemys) punctularia (DAUDIN) from
the collection of the Institute of Zoology, Academy of Sciences of the USSR
in Leningrad). Special attention should be given to the so-called epiplastral
lips, which are well developed in most of the forms under study and have the
shape of cylinders symmetrical in relation to each other and slightly pointed
at the ends. Such cylinders are also characteristic of many contemporary
geoemyds and can readily be noticed on the inner side of the epiplastra (in
contemporary forms they are very well developed, e. g., G. (G.) spenglert
(GMELIN); G. (Heosemys) depressa ANDERsON (holotype), G. (Rhinoclemys )
annulata (GRAY); G. (R.) areolata (DUMERIL, BIBRON et DUMERIL) and
G. (R.) pulcherrima (GRAY).
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The entoplastron is broad, tetragonal in outline, and it elongates or broadens
with growth. It is traversed by the humeropectoral sulcus more or less medially
on the external surface. In all the specimens the xiphiplastra had a distinct
anal notch.

Fig. 2. Entoplastrons of Geoemyda mossoczyi MEYNARSKI (A) and G. eureia (WEGNER) (B).
Nat. size. Del. J. SWIECIMSKI

The grooves of horny shields are very well seen. The precentrals are always
broad and the lateromarginal grooves run on the surface of the peripherals.
The axillaries and inguinals are well developed. The grooves of postcentrals
cross the surface of the metaneurals at a considerable height in the pygal portion
of the carapace (the character of the Batagurinae).

The characters of particular taxonomic importance, which are further
referred to as primary characters, are as follows: 1. neurals of the middle part
of the carapace narrowed anteriorly (this character is common to all the members
of contemporary and fossil Geoemyda s. lat.); 2. epiplastra with cylindrical
epiplastral lips; 3. entoplastron with its surface crossed by the humeropectoral
sulcus (the character of all the members of Geoemyda s. lat.).

The presence of all these three characters or, exceptionally, of two of them
in conjugation with some secondary characters allows the identification of a spe-
cimen as belonging to the genus Geoemyda s. lat.

The secondary characters, used to determine the gystematic position more
closely, concern: 1. the general appearance of proneurals; 2. the development
of bridge buttresses of the carapace; 3. the development of keels and of the pe-
ripheral margin; 4. the sculpture of horny shields; 5. the structure of the pygal;
6. some details in the morphology of the plastron.

In the presence of the primary characters these characters make it possible
to determine species or subgenera.

In the present work only the forms which have at least one evident primary
character and a few secondary ones are considered to be undoubtful members
of the genus Geoemyda. It is a well-known fact that single indistinet ,,geoemydal®
characters may often occur in the Batagurinae of the ,Geoemyda-Complex“.
As regards fossil species represented by poor fragmentary material, their
membership in Geoemyda s. lat. is therefore dubious. A classical species with
only one distinet primary character is Clemmydopsis sopronensis BopA (BoDA,
1926). Forms with similar geoemydal characters are mentioned by GLAESSNER
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(1926), and MEYNARSKI (1959), and KUHN (1964) reckons them in the genus
Geoemyda as doubtful.

The tortoises under study have a characteristic tendency to developmental
anomalies. These anomalies most frequently concern the shape of the neurals
and the hypertrophy of the centrals, accompanied occasionally by an increase
in their number. The abberations and differentiation of the general habitus
of the shell, the presence or absence of keels, and a change in the outlines and
shape of the carapace and plastron can also be observed. These last differences
are particularly pronounced in young specimens dating back to old geological
periods.

IV. SYSTEMATIC SURVEY

1. Species of established systematic position
Subgenus Geiselemy subgen. nov.

Type species: Geoemyda ptychogastroides HuMMEL, 1935.
Diagnosis: Broad epiplastra forming a distinctive gular notch; epiplastral
lips poorly developed; xiphiplastra with a narrow but deep anal notch.

Geoemyda ptychogastroides HUMMEL, 1935

1927. Piychogaster sp., BARNES, p. 14, Figs 4a-b, PL. 1, Fig. 8.
1935. Geoemyda ptychogastroides n. sp., HUMMEL, p. 457—465.
1964. Geoemyda ptychogastroides, KUHN, p. 87 (synonymy).
1964. Geoemyda ptychogastroides, MEYNARSKI, p. 340.

Holotype: Heavily damaged fragment of carapace and fragments of
plastron. Geiseltal Museum, No. 6970, Halle-Saale, Germany.

e

Map 1. Find localites of the Fossil Geoemyda-Tortoises in Europe. A — Eocene, B — Upper
Miocene, C — Pliocene and Villafranch. 1. Lower Headon Beds of Hordwell, Hunts (? Geoemyda
headonensis (HooLEY)). 2. Valey of the Geisel River in Saxony, Germany (Geoemyda ptycho-
gastroides HumMMEL and G. saxonica Hummer). 3. Nowa Wie§ Krélewska in Opole, Poland
(Geoemyda eureia (WEGNER)). 4. Rebielice Krélewskie, Poland (Geoemyda mossoczyi MELYNARSKI).
5. Weze near Dziatoszyn, Poland (Geoemyda sp.). 6. Ivanovce near Trenéin, Slovakia, CSSR
(1Geoemyda sp.). 7. Hajnatka near Filikovo, Slovakia, CSSR (Geoemyda cf. mossoczyi Mry-
NARSKI by MrYNARSKI, 1966). 8. Galgamacsa, Komitat Pest, Hungary (Geoemyda sp., MrY-
NARSKI, 1966). 9. Brunn-Wosendorf near Viena, Austria (Clemmydopsis (Geoemyda?) sp.).
10. Sopron in Hungary (Clemmydopsis sopronensis Boba). 11. Csakvar in Komitat Féjér, Hun-
gary (Geoemyda sp., MEYNARSKI 1966). 12. Irimesti, Region Oltdnia, ,Fintina lui Mitilan®,
Romania (Geoemyda cf. mossoczyi MEYNARSKI). 13. Malugteni near Beresti in Moldavia, Romania
(Geoemyda malustensis- (MACAROVICI et VANcA)). 14. Novopetrovka, Anastasievka and other
localities in the valey of the Khuchurgan River, Odessa province, Ukrainian SSR (Geoemyda
pidoplickai (KHOSATZKY))
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I 4 Fig. 3. Plastron of Geoemyda ptychogastroides
HumumEeL. (1/2 nat. size). After HuUMMEL
(1935) and new material del. J. SWIECIMSKI

Type locality: The ,Cecilia“ Mine of brown coal in Geiseltal, Saxony,
Germany. Type stratum: middle Eocene, lignites.

Diagnosis: Carapace convex, oval, roundish in juveniles. Peripheral edge
even, nuchal notch visible, anal notch also present. Most specimens with medial
keel, which terminates gently on the last neural or metaneural. Plastron united
to the carapace by a broad bridge with a distinct lateral notch between hyo-
and hypoplastra (HumMmeL, 1935). Plastron with distinet semilunar notch in
anal region. Epiplastra broad, flat, without cylindrycal thickenings of epi-
plastral lips. Gulars broad, overlapping entoplastron. Sculpture of shields
indistinct and poor; primary characters pronounced. Shell length up to 22 em.

Geoemyda saxonica HuMmMEeL, 1935

1935. Geoemyda saxonica n. sp., HuMMEL, p. 456, Figs 13—14.
1959. Geoemyda samonica., MEYNARSKI, p. 97.

1964. Geoemyda sawonica., KUHN, p. 88 (no synonymy).

1964. Geoemyda saxonica., MEYNARSKI, p. 340.

Holotype: Almost complete carapace with large fragments of plastron.
Geiseltal Museum, No. 6972, Halle-Saale, Germany.

Type locality: the ,Cecilia“ Mine of brown coal in Geiseltal, Saxony.
Type stratum: middle Eocene, lignites.
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Diagnosis: Carapace broad with even peripheral margin and gentle pro-
neural and caudal notches. Bridge broad, not notched laterally but having
distinet straight edge (after HUMMEL, 1935, p. 466). Medial keel absent (?), ple-
urals (after HUMMEL, loc. cit.) ,testudoidal®, their long marging are not all
parallel. Gulars small, not overlapping entoplastron. Sculpture of shields delicate.
Primary geoemydal characters very distinet. Length up to 20 cm.

REMARKS ON SPECIES FROM GEISELTAL

The above-mentioned species are the oldest indubitable members of the genug
under discussion known from Europe. Their remains are numerous in the ma-
terials from Geiseltal, not excepting those found recently. All the specimens are
strongly compressed dorsoventrally, broken and deformed. It is very difficult
to demonstrate specific differences and characters on this material, particularly
0 because its specimens exhibit great individual variation. For instance, among
the materials identified by HuMmMEL (1935) there are many specimens of
G. ptychogastroides with some characters of G. saxonica and vice versa. Despite
the statement of this author, smooth specimens and those with distinct keels
may be met in both these forms.

The notches of the bridge and its lateral edges are often indistinet in these
specimens. In a few of them the notches are simply caused by the mechanical
dorsoventral compression. A number of specimens, besides, have a great re-
semblance in morphology to the species Ocadia germanica HUMMEL described
in the same paper. Consequently, it might be supposed that in Geiseltal we have
to do either with one geoemyd species or with two extremely closely related
forms, characterized by great morphological variation and having numerous
_transitional forms. We believe that they are phylogenetically young forms
in the course of intense evolution. Two evolutionary tendencies may be distin-
guished in the material: in some of the forms the carapace is smooth, without
a trace of keels and with a very poor sculpture of horny shields, in the others
the keels are well developed. In either of these groups there are specimens
identified both as @. ptychogastroides and as G. saxonica. The problem concerning
the occurrence of one or two forms in Geiseltal will be decided after the new
material, now under preparation, has been worked out.

Subgenus: Heosemys STEJNEGER 1902, emend. MCDOWELL, 1964

Type species: Geoemyda spinosa (GRAY).
Diagnosis: McDoweLL, 1964, p. 272.

Geoemyda eureia (WEGNER, 1913)

1913. Clemmys eureia n. sp., WEGNER, p. 213, Figs 13—18, PL. 22, Figs 3—5.
1913. Olemmys pacheia n. sp., WEGNER, p. 217, Figs 1—22, PL. 10, Figs 6—9.
1964. Clemmys eureia., KUHN, p. 68, 87 (detailed synonymy).

1962. Geoemyda eureia., MLYNARSKI, p. 180, 184, 185.

1964. Geoemyda eureia., MEYNARSKI, p. 334, 338, 340.
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Fig. 4. Plastron of Geoemyda eureia (WEGNER). (3/4 nat. size). After WeGNER (1913) and a new
material del. J. SWIECIMSKI

Holotype: not designated, WEGNER’S (1913) descriptive material has
probably been lost. Type locality: Nowa Wie§ Krélewska near Opole,
Upper Silesia, Poland (in lit.: Konigliches Neudorf bei Oppeln, Oberschlesien).
Type stratum: Upper Miocene, fresh-water silt.

Diagnosis: Carapace convex, smooth and oval, in young individuals with
weak medial keel. Peripheral margin even or only slightly serrated in pygal
region. Bridge buttresses of carapace distinct. Plastron broad, epiplastra with
distinet cylindrical thickenings. Sculpture of shields poorly marked. Primary
and secondary geoemydal characters conspicuous. Shell length 12 cm.

DISCUSSION

WEGNER (1913) described two species from the above-mentioned locality.
CGLAESSNER (1926) assigned them to the genus Geoemyda and put forward the -
supposition that , Clemmys pacheia® is synonymous with the first species. This
opinion was accepted by a few authors (see KUHN, 1964). As may be judged
by the illustrations and description given by WEGNER (op. cit.), we really have
to do with one species here. The features characteristic of , Clemmys pacheia“
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have been found in only one specimen. The differences ascertained by WEGNER
(1913) in the structure of the pygal region of these forms-have been demonstrated
nowhere but in this single specimen, in which the pygal, and not the metaneural,
is crossed by the groove of the posteentrals, as in the members of the Emydinae
(sensu McDoweLL, 1964). Otherwise, however, this specimen has distinct
primary and secondary geoemydal characters and differs in nothing essential
from the specimens of G. eureia (WEGNER). In connection with the above the
differences in the structure of the pygal region may be regarded as a typical
individual aberration. The plastron of ,Cl. pacheia“ WEGNER presented in
Plate 10 (Fig. 6) shows no distinet primary characters and the morphology
of the inner surface of the epiplastra differs evidently from that of G. eureia
WEGNER. This plastron may have belonged to quite a different member of the
Emydidae, which even was not a member of the ,,Geoemyda-Complex® or to
a remarkably ,pathological® specimen. Unfortunately, the material described
by WEGNER has been lost and there are no other similar remains in the fragment-
ary material that we have at our disposal. As all the Miocene silts have been
exploited near Opole, there is no hope of any more materials from this locality.

G. eureio (WEGNER) is a very typical member of the group under discussion.
The remains which have recently been found have a structure typical of
Geoemyda s. lato with distinet primary and secondary characters. The finding
of fragments of bridge buttresses makes the subgeneric determination possible
(these remains are in the possession of the Institute of Systematic Zoology,
Polish Academy of Sciences in Krakéw).

The remains of tortoises of the same genus derived from the Upper Pliocene
localities at Rebielice Krolewskie and Weze I (MEYNARSKI, 1955, 1959, 1960,
1962) have been reckoned in this species. The very large number of remains
found in the first of these localities allowed the revision as well as the description
of a new species, G. mossoczyi MEYNARSKI (see below). Phylogenetically this
form is undoubtedly closely related to the species being discussed. However,
the specific membership of the remains (epiplastron and entoplastron) of
Geoemyda from Weze 1 is uncertain (MELYNARSKI, 1955, Figs 13—14), though
the ecological conditions and age would rather indicate that they belong to
G. mossoczyi MEYNARSKI. The lack of any other materials makes the close de-
termination of this systematic position impossible (the last mentioned remains
are kept in the collection of the Muzeum Ziemi in Warsaw).

Geoemyda mossoczyi MLYNARSKI, 1964

1959. Geoemyda cf. eureia., MLYNARSKI in Mossoczy, p. 133.

1959. Geoemyda ewreia., MEYNARSKI, pp. 91—100, Figs 1—7.

1960. Geoemyda eureia., MEYNARSKI, p. 160.

1962. Geoemyda eureia., MEYNARSKI, p. 180, 184, 185.

1964. Geoemyda mossoczyi n. sp., MLYNARSKI, pp. 335—341, 344, Figs 19—30 and 43
(restoration).



408 - 12

Fig. 5. Plastron of Geoemyda mossoczyi
MrYNARSEI (1/3 nat. size). Del. J. Swig-
CIMSKI

Holotype: Pygalpart of carapace, Institute of Systematic Zoology, Polish
Academy of Sciences, Krakéw (No. Rf. T. 2/63). Type locality: Rebielice
Krélewskie near Klobuck in the north-western part of the Krakéw—Wielun
Jurassic Ridge, Poland. Type stratum: Upper Pliocene, weathering clay
of the terra rosa type filling karst crevices of jurassic limestones.

Diagnosis: Carapace strongly convex, with medial keel beginning more
or less on the surface of the neural N-IIT and ending in a characteristic robust
tubercle on the metaneural. Pygal massive, strongly convex, trough-shaped;
peripherals strongly and distinctly serrate in cranial and, especially, pygal
region. Bridge buttresses well-developed and overlapping pleurals. Plastron
like that in G. ewreia WEGNER, with well-developed cylindrical thickenings
of epiplastra. Sculpture of horny shields very distinet, thick, concentrical and
slightly undulate. Length up to 15 cm.

Fig. 6. Geoemyda mossoczys MLYNARSKI. The
shape of the cartapace. Restoration by
J. SWIECIMSKI

REMARKS

In the ,preglacial® period the range of G. mossoczyi MLYNARSKI in Europe
may have been-fairly wide. The remains from the Villafranchian locality at

'3

Irimesti (Romania, Olt#nia region) as well as those from Hajnd¢ka (Czechoslo-
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vakia), more or less from the same geological period (MELYNARSKI, 1964, p. 340),
probably belonged to the same species.

Subgenus: Spinemys subgen. nov.

Type species: Geoemyda pidoplickai (KHOSATZKY, 1946).
Diagnosis: Xiphiplastra, evidently different from the other plates of the
shell, with characteristic pointed processes, which are bent down.

Geoemyda pidoplickai (KHOSATZKY, 1946)

1946. Clemmys pidoplickai sp. n., KHOsATzKY, p. 618—619, Fig. 2 (error lit?).
1964. Geoemyda pidoplickai., TELEPNEVA, p. 70.

Holotype: Fragments of plastron of ar adult specimen (epiplastra, hyo-
and hypoplastra, xiphiplastra). Institute of Zoology, Academy of Sciences
of the Ukrainian SSR, Kiev. Type locality: Novopetrovka in the valley
of the Kuchurgan River, Odessa Province, Ukrainian SSR. Type stratum:
Upper Pliocene, Kuchurgan deposits.

Diagnosis: Carapace distinctly though not strongly convex, smooth, with
slightly marked medial keel and even or weakly undulate peripheral margin.
Sculpture of shields distinct and concentrical. Plastron with strongly developed
cylindrical thickenings of epiplastral lips. Xiphiplastra with very distinct

Fig. 7. Plastron of Geoemyda pidoplickai (KHO-
SATzZKY) (1/2 nat. size). Del. L. I. KHOSATZKY

pointed ends, often slightly bent down (Fig. 7, indicated by an arrow), which
is a character of the subgenus. Primary and secondary geoemydal characters
distinet. Length of adult specimens about 20 cm.
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DISCUSSION

This species was described together with another one, Clemmys riabining
KHa0sATZKY. In the mentioned 1946 paper the description of the plastron and the
explanations of the figures were probably confused. This error was subsequently
found by TELEPNEVA (1964) who put the species in question in the genus Geoemyda.
However, a comparison of the new abundant materials derived from the above-
mentioned locality in the herpetological collection of the Institute of Zoology of
the Academy of Sciences of the USSR in Leningrad shows that they are two sepa-
rate forms. The completely different habitus of the plastra and fragmentary
carapaces and the lack of sufficiently distinct primary geoemydal characters
in M. riabinini (KHOSATZKY) indicate that they do not represent the sexual
dimorphism of the same species, either.

Among the remains found in a later period and kept in Leningrad a well-
preserved whole shell of a large Specimen claims attention. The structure of
its plastron is typical of G. pidoplickai (KHOSATZKY) and shows no evolutionary
anomalies, whereas the carapace is characterized by the enormous hypertrophy
of the centrals accompanied by the atrophy of laterals, as in the members of
Clemmydopsis BoDA. The centrals are extremely broad and about eight in number
(the damaged part of the specimen), which makes them different from the
above-mentioned genus. At the present time it is difficult to determine on the
basis of one specimen only whether it is a distinet form related to Clemmydopsis
BopA or rather a form with an anomalous structure characterized by the
hypertrophy of the centrals. This tendency seems to have been frequent in and
characteristic of the ,preglacial® European emydids of the , Geoemyda-
Complex*“.

Geoemyda malustensis (MACAROVICI et VANCA, 1960)

1960. Clemmys malustensis n. sp., MACAROVICI et VANcA, pp. 381—384, PL. 3, Fig. 3—24.
1962. Clemmys malustensis, MEYNARSKI, p. 185.

Lectotype: Left pleural Pl. I of small specimen with.distinet grooves of
centrals Centr. 1—2 and very well preserved sculpture of surface. Geological
Laboratory, Al. J. Cusa University, Jagi, Romania. Type locality: Malugteni
in Moldavia, Romania. Type stratum: ,,Upper Pliocene.”

Diagnosis: Carapace vaulted, without evident keels, probably with even
peripheral margin and characteristic, very distinct, concentrical and radial
sculpture of shields. Centrals and laterals with distinet radial structures, which
spread starrily from the areola towards the margins (lectotype, see Pl. XXXTIIT,
Fig. 4). Precentrale very broad, pygale small, convex and deeply notched,
metaneurals with distinet though delicate trace of tuberculous ending of medial
keel, endings of xiphiplastra pointed. Primary and secondary characters distinct.
Length probably up to 15 cm.
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DISCUSSION

This species was described from fragmentary but abundant and very dis-
tinctive materials. At first sight they show distinet primary (entoplastron)
and secondary (series of preneural plates, sculpture) geoemydal characters.
After examining the sufficiently clear photographic material, we decided to
include this species in the genus under discussion, which had already been
suggested before on the basis of the data from the publication of MACAROVICI
and VANCA (1960) (MLYNARSKI, 1964, p. 340). At the same time, for the matter
of routine we take the liberty to designate the lectotype, because the remains
represent several specimens of various size. In redescription we, however,
take into account the whole material used by these authors.

Geoemyda malustensis (MACAROVICI et VANCA) is undoubtedly a form closely
related to G. pidoplickai (KnosATzKY). Both these forms come from similar strata
of the same geological age and both have their xiphiplastra developed in
a characteristic manner. G. malustensis (MACAROVICI et VANCA) differs from
the other species in its considerably stronger and dissimilar sculpture of carapace
shields.

2. Species of doubtful systematic position

Geoemyda headonensis (HoOLEY, 1905)

1905. Nicoria headonensis n. sp., HooLEY, pp. 66—68, Figs 1—3.
1935. G. (Nicoria) haedonensis., HUMMEL, p. 460.

1952. Nicoria headonensis., THENIUS, p. 325.

1959. Geoemyda headonensis., MLYNARSKI, p. 95.

1964. Geoemyda headonensis., Kvnn, p. 87.

1964. Geoemyda headonensis., MLYNARSKI, p. 340.

Holotype (material): Probably in private collections. Type locality:
- Lower Headon Beds of Hordwell, Hunts, England. Type stratum: middle
Eocene (Lower Headon Beds). ;
Diagnosis: Species described from fragmentary material of slight ta-
xonomic value probably belonging to one specimen. Peripheral margin even
in pygal region; geoemydal characters very indistinet and questionable.

DISCUSSION

This species was described on the basis of very fragmentary materials,
including large fragments of the pygal and medial parts of the carapace (neurals,
pleurals, peripherals, a small piece of metaneurals), the right hyoplastron with
a lower fragment of the entoplastron and a small fragment of the left hyoplastron.
Taking for granted that this form is closely related to contemporary Geoemyda
© trijuge (GRAY), HOOLEY (1905) offered a restoration of the shell. The descriptive
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material being insufficient, the restoration was based on erroneous data assumed
by the author. On account of the lack of fragments with distinct primary and
secondary characters the systematic position is uncertain. On the basis of the
existing material G. headonensis (HOOLEY) cannot be compared at all with
any other fossil emydids of an established taxonomic value.

Clemmydopsis sopronensis BoDA, 1927

1927. Clemmydopsis sopronensis ng., n. sp., Boba, pp. 375—383, Fig. 1—2.
1932. Geoemyda ( Nicoria) sopronensis., SZALAIL, p. 221.

1964. Clemmydopsis sopronensis., KUBN, p. 67 (further synonymy).

1964. Clemmydopsis sopronensis., SUKHANOV, p. 405, Fig. 406.

1964. Geoemyda (Clemmydopsis) sopronensis., MLYNARSKI, p. 340.

1966. Clemmydopsis sopromensis., MEYNARSKI, p. 249—251.

Holotype: Well-preserved though damaged carapace with inner mould
and small fragments of plastron. F. Liszt Museum in Sopron, Hungary (no
number). Type locality: Fresh-water Pannonian silt in the region of Sopron,
north-western Hungary. Type stratum: Lower Pliocene (Upper Pannonian).

Diagnosis: Carapace somewhat convex, smooth, with weak but distinct
medial keel in pygal region. Peripheral margin even. Bridge broad, with
distinetly marked edge; presence of buttresses not ascertained. Owing to the
hypertrophy of the first three centrals, characteristic of this genus, the surface
of the pleurals Pl I is crossed by a perpendicular groove separating lateral
shields 1 and 2. Carapace shields with very delicate concentrical sculpture
round areolae. Batural characters distinct, geoemydal ones (in the case of
holotype) indistinct. Length: 12.8 cm.

DISCUSSION

This species was described by BopA (1927) from one relatively well preserved
specimen (holotype). SzZALAI (1932) placed it in the genus Geoemyda (GRAY)
on the basis of the shape of three neurals and at the same time expressed the
supposition that the remains belonged to a specimen with an anomalous strue-
ture, i.e., with the hypertrophy of the central shields. This opinion was accepted
by a few authors till the recent times (see KUHN, 1964). WILLIAMS (1954) was
the first to show that the generic characters given by BopA (op. cit.) are not
individual and ,pathological® and that they occur in other fossil tortoises of
Europe. In this genus he also included C. turnawensis (H. v. MEYER) from the
Upper Miocene of Austria. The opinion of WILLIAMS (op. cit.) was supported
by most authors except MLYNARSKI (1956, 1959, 1964), who still supposed that
the remains belonged to a geoemyd with a ,symmetrical and regular aberration
in the structure of shields. Having examined the holotype, We incline to
WILLIAMS’S view, motiving this as follows: 1. The geoemydal characters of the
holotype are indistinet (the geoemydal shape of the three neurals may occur
sporadically in many batagurines). 2. The general habitus of the shell departs
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from the appearance typical of Geoemyda (GRAY) and rather resembles the type
of structure of Mauremys GRAY. :

On the other hand, the membership of the remains described by THENIUS
(1952) in this species is not clear. The only evidence for it is the perpendicular
crossing of the horny shields of the pleural Pl. 1 by a groove found in a small
specimen (op. cit., p. 320, Fig. 1a). The surface of these remains is, however,
more strongly and distinetly sculptured and the restored plastron (p. 325,
Fig. 6), which is not known from the holotype, has a typical geoemydal structure
despite the somewhat weaker development of the epiplastral lips. Even if,
despite the evident primary and secondary geoemydal characters, the remains
represent a member of the genus Clemmydopsis Bopa, it is evidently different
from the type species of this genus and certainly resembles the Pliocene geoe-
myds. Similar evolutionary tendencies in G. pidoplickai (KHOSATZKY) have already
been discussed.

The members of the genus Clemmydopsis (BopA) have characters of a very
typical batagurine of the ,Geoemyda Complex“. It will not be possible to
demonstrate their relationship to the members of Geoemyda s. lat. in detail,
until some new and much more abundant materials have been obtained.

V. BIOLOGY

1. Ecological Adaptation

The Recent members of the systematic group under discussion are fairly
well adapted for life on land, the degree of adaptation being however very
various here. KREFFT (1926) reckons them among ,, Vorwiegend oder periodisch
landlebende Wasserschildkroten“. For example, G. ( Rhinoclemys) punciularia
(DAUDIN) inhabiting the tropical forests of South America is a typical land
species associated with woodlands. It dwells in wet regions and may stay
sporadically in water. It is a remarkable vegetarian and feeds on land vegetation.
G. spengleri (GMELIN) leads a conspicuously terrestrial life in tropical forests
of Asia, often in the mountains regions of Indo-China, where it reaches an
altitude of about 1000 m. (PETZOLD, 1963, FELIX 1965).

G. (Heosemys) spinosa (GRAY), to which the ,preglacial® European forms
(G. mossoczyi MLYNARSKI) have a resemblance in morphology, is characterized
by the change of environment in the course of growth. Young specimens of this
species live on land, whereas the older ones gradually become water animals,
which is also connected with a change in their diet.

A peculiar day rhythm was observed in Geoemyda trijuga thermalis (LESSON),
the race living in the damp highlands of Ceylon. This animal is associated with
water environment during the day, and in the night it makes long and relatively
regular land excursions. The main purpose of these excursions is probably to
find food. The criterion of carapace convexity, formerly very often used to
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determine the presumable degree of adaptation (e.g., KHOSATSKY, 1941) fails
when applied for the group under study. Though we cannot agree with all
the theses of SCHUBERT-SOLDERN (1962) (cf. STAESCHE, 1964), yet it is just
with respect to Geoemyda that the criterion of shell convexity often fails.

It may be assumed in general that the tortoises discussed are forest or
brushwood animals associated with damp but not necessarily water environ-
ment. Their semiaquatic biological adaptation sets them between the water
Batagurinae and the conspicuously terrestrial Emydinae of the genus Terrapene
MERREM.

The question of ecological adaptation of fossil geoemyds is especially im-
portant for the characterization of the environment and it is also of some,
though limited, significance for stratigraphy. It has already been discussed
rather in detail many a time (HUMMEL, 1935; ML YNARSKI, 1959, 1964). Our
species are, to be sure, similar to the contemporary species, but the morphological
resemblance by itself may be apparent and even not necessarily convergent.
For this reason we take into account each individual case and also base our-
selves on the analysis of the faunal composition and the geological nature of
the strata. All these data complete each other and allow the following con-
clusions:

1. All the European species of the genus Géoemyda 5. lat. were thermophilous

terrestrial, forest or brushwood animals, at most periodically associated with
water environment.
" 9. The members of the Eocene species were inhabitants of damp forests
corresponding to the tropical forests of the oriental and Neotropical Regions
(the characteristics of this environment are given by HUMMEL, 1935, p. 479).
There are no counterparts of these forms in the contemporary fauna.

3. The members of the Miocene species also lived in forests and riverside
regions, but such as neighboured upon dry areas, more exposed to the sunlight.
They have distinct resemblances to the contemporary Oriental forms.

4. The Pliocene and Pleistocene species appeared in company with a xero-
thermic fauna, but were always numerous together with fresh-water and
amphibious vertebrates in the proximity of water (e.g., Rebielice Krolewskie).
With all their specific characters these species are already evidently similar
to the oriental subgenus Heosemys STEJNEGER. In connection with this fact
a periodical change of environment was possible in these forms, obviously
adapted for life on land.

2. Climatic Adaptation

The contemporary geoemyds dwell exclusively in tropical and subtropical
regions. None the less, a number of species, especially those living in the moun-
tains (e.g., G. spengleri (GMELIN)), are distinguished by great resistance to the
fluctuations of temperature. This explainy the phenomenon of adaptation
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of European geoemyds to the deteriorating climatic conditions and their survival
as long as the first glaciation. However, the thermal tolerance of this group
of tortoises is not so great as that of the Emydidae, more closely associated
with water, which lasted out or returned to the territories of Europe in the
Holocene. Consequently, the remains of geoemyds may be a climatic indicator
in the wide sense of the word.

VI. PHYLOGENESIS

The juxtaposition of the groups of morphological characters and those of

probable biological European species shows their, perhaps apparent only,
polyphyletic origin. The oldest Eocene geoemyds from Geiseltal are obviously
a lateral evolutionary branch of vague origin and have no characters in common
with the younger forms. Accordng to HUMMEL (1935), they resemble the
‘members of the genus Ptychogaster PORTIS in some characters. In contradis-
tinetion to them the Miocene and ,preglacial® species are quite evidently related
to each other. They bear a great resemblance to the contemporary Oriental
forms from the Asiatic evolutionary centre. It may be supposed that their
ancestors were some primitive batagurines with still indistinet primary geoe-
mydal characters. In this case the climatic and biological changes taking place
towards the end of the Tertiary were the main factor causing the formation
of new species. .

According to the scheme offered by LOVERIDGE and WILLIAMS (1957, p. 185,
Fig. 2),.Geoemyda would derive directly from Clemmys (Mauremys). Considering
the results of MoDOWELL (1964) and our own studies on the fossil Batagurinae,
we suppose that Geoemyda is a considerably older form. Consequently, we assume
that this group evolved directly from the hypothetical ,protoemydines
(LoveERIDGE and WILLIAMS, 1957) parallel to but separate from the group
of species of the ,,Orlitia Complex* (McDowrLL, 1964). It may well be that
the Ptychogastridaé (Ptychogaster) also branched from the same trunk. Their
specialization and probably more advanced adaptation for life on land proceeded
in a different way and the specific type of ossification, never occurring to this
degree in other tortoises, was somehow connected with the rapid and complete
extinction of this peculiar and enigmatic group.

Leningrad University and Institute of Zoo- Institute of Systematic Zoology, Polish
logy, Academy of Sciences of the U. 8. S. R., Academy of Sciences, Krakow
Leningrad
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STRESZCZENIE

Praca niniejsza zawiera krytyczny przeglad gatunkow zoétwi kopalnych z ro-
dzaju Geoemyda GRAY poznanych i opisanych z terenéw Europy. Autorzy sami
przebadali dokladnie materialy znajdujace si¢ w zbiorach Czechoslowacji, Nie-
miec, Polski, Wegier i ZSRR. Uwzgledniono réwniez materialy znajdujace sie
w Rumunii i Austrii. Réwnolegle do studiéw nad szezatkami kopalnymi prze-
badano réwniez pancerze wiekszo$ci wspoélezesnych przedstawicieli omawianej
grupy.

Zaréwno w tytule jak i w tekScie uzyto terminu Geoemyda s.lat. Jest to zwig-
zane z przedstawiong ostatnio przez McDoOWELLA (1964) rewizja i podziatem
omawianego rodzaju. Autorzy staneli tu jednak na stanowisku, ze w przypadku
gatunkéw kopalnych, znanych niestety na razie tylko na podstawie szczatkow
pancerza, ze wzgledow czysto praktycznych celowe bedzie zachowanie dla tych
wszystkich form duzego, wspélnego rodzaju ,zbiorczego®, podobnie jak dotych-
czas uznawano w neoherpetologii (WERMUTH & MERTENS 1961). Pozostale
rodzaje geoemyd, zdefiniowane przez McDOWELLA (op. cit.), sprowadzono do
podrodzajéw. Réwnoczesnie dla kopalnych form europejskich opisano dwa nowe
podrodzaje, Geiselemys i Spinemys.

W cze$ei poswieconej taksonomii dokonano proby zebrania w grupach cech
morfologicznych, pozwalajacych nawet w przypadku materialu fragmenta-
rycznego na oznaczenie przedstawicieli omawianego rodzaju oraz na oznaczenie
ich gatunkéw w przypadku lepiej zachowanych szezgtkéw. Wymienione tu
scechy geoemydalne“ sluzg réwnoczesnie do pelniejszej definicji redzaju i pod-
rodzajow.

W czedei systematycznej oméwiono krotko gatunki o ustalonym stanowisku
systematycznym. Osobno tez bliskie geoemydom formy o niepewnym stano-
wisku systematyecznym. Najstarsze, pewne geoemydy z Geiseltal w Saksonii
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zaliczono do podrodzaju Geiselemys. Gatunki te, opisahe przez HUMMELA
(1935) wykazuja duze wzajemne podobienstwo przy réwnoczesnej duzej zmien-
nos$ci morfologicznej. W zwigzku z tym nie jest wykluczone, ze mamy w tym
przypadku do czynienia z jedng tylko formg. Zotwie z Geiseltal przy wyraznych
cechach geoemydalnych réznig sie wyraznie od wszystkich pozostatych, mlod-
szych gatunkéw europejskich.

Do wspélezesnego podrodzaju -Heosemys STETNEGER (sensu McDOWELL 1964)
zaliczono miocenski gatunek Geoemyda eureia (WEGNER) i pliocenski G. mossoczys
Mz.YNARSKI. Ta ostatnia forma reprezentowana jest prawdopodobnie w szeregu
goérnopliocenskich i mlodoplejstocenskich (,preglacjalnych®) stanowisk po-
udniowo-wschodniej czesci Europy Srodkowej.

Do nowego podrodzaju Spinemys zaliczono dwa gatunki pliocenskie z Mot-
dawii i Ukrainy @. pidoplickei (KHOSATZKY), G. malustensis (MACAROVICI et
VANCA)). Charakteryzuje je obecno$é ostrych zakonezen ksifiplastrow, nie spo-
tykanych u form wspoélezesnych ani u innyech kopalnych przedstawicieli oma-
wianej grupy. U pierwszego z wymienionych gatunkéw stwierdzono wyrazng
tendencje do przerostu tarczek centralnych przy zwigzanym z tym uwstecz-
nieniem lateralnych. Podobne cechy wystepuja u przedstawicieli kopalnego
rodzaju Clemmiydopsis BODA.

Do form o niepewnym stanowisku systematycznym zaliczono gatunki
G. headonensis (HooLEY) i Clemmydopsis sopronensis BODA. Pierwszy z nich
zostal opisany na podstawie zbyt fragmentarycznego i nie majgcego znaczenia
taksonomicznego materialu (fragmenty drobne pancerza). Drugi z omawianych
gatunkéw, ktérego stanowisko systematyczne bylo juz wielokrotnie dyskuto-
wane przez réznych autoréw i ostatnio zostato ugruntowane przez WILLIAMSA
(1954), jest formg bliskg omawianym zélwiom, nalezaca do tego samego
,, Geoemyda-complex“. Dokladniejsze okreslenie jego stanowiska jest trudne, gdyz
ze stanowiska klasyeznego w Sopron znany jest tylko jeden okaz. Nie wydaje
sie rownoczesnie, aby do tego samego gatunku nalezaly szczatki z Brunn
Vosendorf w Austrii, na podstawie ktéryech THENIUS (1951) wykonal rekon-
strukecje plastrona.

W cze$ci ogdélnej omowiono problem adaptacji ekologicznej, ktory ma zna-
czenie dla charakterystyki §rodowiska oraz moze tez mie¢ ograniczone znaczenie
stratygraficzne. Kopalne geoemydy Europy byly prawdopodobnie zwierzetami
dosy¢ silnie zwigzanymi z zyciem ladowym, zyjacymi w §rodowisku lesnym lub
zaro§lowym w poblizu wody. Nie wyklucza sie tez mozliwosci, ze przedstawi-
ciele niektérych gatunkéw mogli okresowo zmieniaé §rodowisko z ladowego
na wodne, podobnie jak to obserwujemy u wspélezesnych geoemyd azjatyckich.
Cecha ta réznilaby je ekologicznie od amerykanskich przedstawicieli rodzaju
Terrapene MERREM, ktérzy sa bardziej juz zwigzani ze Srodowiskiem lagdowym.
Omawiane z6lwie to. wprawdzie zwierzeta zwigzane z klimatem gorgcym,
glownie tropikalnym i subtropikalnym, ale doskonale dostosowane do zycia
w chlodniejszych goérskich rejonach. Podobng odpornoscig na ochlodzenia i wa-
hania temperatiiry musialy odznaczaé si¢ tez omawiane gatunki kopalne,
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gdyz tylko w ten sposéb mozemy wyttumaczyé sobie fakt ich przetrwania do
poczatkow plejstocenu (Villafranchiano ¢SSR i Rumunii).

Omawiajac filogeneze rodzaju autorzy dochodzg do wniosku, ze wbrew
przypuszcezeniom HUMMELA (1935) nie jest on w jaki§ sposéb blizej spokrew-
niony z rodzajem Ptychogaster PORTIS. Nie jest jednak wykluczone, ze oba te
rodzaje odgalezity sie osobno ze wspélnego pnia prymitywnych emydidow.
W $wietle badann McDOWELLA (1964) oraz wlasnych autor6w nie mozna tez
przyja¢ za LOVERIDGE’EM i WILLIAMSEM (1957) aby omawiane zélwie mialy
pochodzié od przedstawicieli rodzaju Clemmys RITGEN (Mauremys GRAY).
Fakty z dziedziny paleontologii i zoogeografii wskazuja, ze s3 to starsze formy
batagurinéw (Batagurinae), ktérych gléwne centrum rozwojowe znajduje sie
w poludniowo-wschodniej, tropikalnej Azji.

PE3IOME

Hacrosimast paboTa COOEPIKUT KPUTUUYECKUH 0030p H3BECTHBIX B HayKe U OIHU-
CaHHBIX HCKONIAEeMBIX duepemnax poma (Geoemyda GRAY H3 eBPONEHCKHX TepPHTOPHH.
Camut aBTOpBI. UCCIECHOBAIM IIOAPOOHO MaTepPHaNbl, HAXOMSAUIMECSI B PAasHBIX COOpa-
Huax B YexocmoBakuu, I'epmamun, Ilonpuie, Beurpun u CCCP, a Taroxe ywi ma-
Tepuanbl U3 Pympiann 1 ABcTpud. OIHOBPEMEHHO C M3YUYEHHEM HCKOIAEMBIX OCTATKOB
ObLIM KCCIIEIOBAHB! IAHIBIPH OOJIBIIMHCTBA COBPEMEHHBIX IIPENCTaBUTENENd [IaHHOK
TPYIIILL.

W B 3ariaBuy, u B TeKCTe IPHUMEHAETCA TepMuH Geoemyda §. lat., 4ro cBsizaHo
C peBu3MEN U JeieHMeM JAHHOTO POJA, BBIABHHYTHIM B nociemuee Bpems (1964) Maxk
JoBEIOM. ABTOpPBI NPHAEPIKMBAINCH OJHAKO MHEHHS, UTO B CJIyyae HCKOIAeMBIX
BUJIOB, U3BECTHBIX K COYKAJIEHHIO IIOKA-UTO TOJBKO II0 OOJIOMKAaM IIaHUBIPS, IO YHCTO
TIPAKTUYECKUM DPACCYMKIECHUAM II0JIE3HO OyJeT COXPaHWTh OIS BCeX 9TuxX (PopM KpyI-
HBIA 00wMii, ,,cCOOPHBIA PO, MOZOOHO TOMY, KaK [0 CHX II0p HaOJIOJaeTcsa B HEOrep-
netosoruy (Bepmyr um Meprenc 1961). OcransHble pOABI [E03MbI, YCTAaHOBJIEHHBIE
Max osewtom (yK. cod.), ObUIM CBeJEHBLI 40 NOApoAoB. OIHOBpeMEHHO OBLIM ONH-
CaHBI [[Ba HOBBIE MOAPOABI eBpomeickux dopm: (eiselemys n Spinemys.

B uactu, NoCBAIIEHHON TAKCOHOMMM, ObLIA C/eJaHa IOIbITKA cOOpaTh B IPYIIIbI
mopcdostoruueckue IPUSHAKH, KOTOpbIE MaKe B ciiyyae (hparMeHTapHOIO MaTepuaa
I03BOJIUIIM ObI 0003HAUMTH NIPECTABUTENIE NAHHOIO POJia, & B CiIydae JIydllIero coxpa-
HEHHA OCTaTKOB — olpenenuTs ux Buf. IlpuBemennnle 37ech ,,[€03MBIJANIBHBIE IIPH-
3HAKH“ CIIOCOOCTBYIOT TaryKe Oosiee IOJHON Aeduuuiud poAa M IOJPoja.

B cucremaTnueckoll uyacTu [AeTCs KparKoe OOCY»KIOeHHE BUOOB C OIPENEIIe HHBbIM
cuCTeMaTHUecKum oTHomeHuem. OTIeNbHO ObLIM pa3paloTaHbl TaKyKe OJIM3KHE K Ieo-
eMbiamM (DOPMBI C COMHHTEIBHBIM CHCTEMATHUECKHM OTHoIIeHueM. Camble IpEBHHE,
HaJeXKHble TeodmbIabl K3 Iehdenpranss B Cakconun ObUIM IPUYUCIEHBI K IIOAPOMIY
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Geiselemys. Dtu Buabl, onucanuble ['vMmEnem (1935), obnapysxuBaroT 60JIbIIOE B3ANM-
HOe CXOJCTBO IIPH OJHOBPEMEHHON GoJbIION MOP(OIOrHYEcKOH NEePEeMEHUHBOCTH.
B cBS3M C 9THM He MCKJIIOUEHO, UYTO B [JAHHOM CJIydae MMEETCA JEJ0 TOJIBKO C OJTHOM
dopmoit. Uepenaxu Ieifsesprans Ipu OTUYETIMBBIX [E€OIMbIAATIBHBIX MIPU3HAKAX DELIN—
TEJBLHO OTJIMYAIOTCA OT BCEX OCTAJIbHEIX, 00Jiee MOJIOABIX €BPOIEHCKUX BHJIOB.

K coBpemenHOMy mompony Heosemys STEJNEGER (sensu McDOWELL 1964) 6b11
IIpUUKCIIeH MuoneHcKuit Buj Geoemyda eureia (WEGNER) M IUMONEHCKuH G. mos-
soczyt MLYNARSKI. ITocnemusas dopma npefcraBieHa INOBHIMMOMY B Ps/ly BEpXHE-
IUTHOIEHCKIX M MJIAIOIUIEHCTONEHCKUX (,,IPErJIalMaIbHbIX ‘) HAaX0JOK IOr0-BOCTOYHON
uvactu Ilenrpansuoit EBpomsl. i

K HoBoMy Tof1poy Spinemys 6bLIM NPUUKMCIIEHD] /1BA IUIHONEHCKHE Buaa u3 Mo
maBun u Yipauuel (G. pidoplickai (KHOSATZKY), G. malustensis (MACAROVICI et
VANCA)). XapakTepHbIM UIsI HUX SABJIAETCS HaIMYKE OCTPBIX OKOHYaHUM Kcu(HIIa-
CTOB, He BCTPEUAIOIIMXCA HU y COBPEMEHHBIX (DOPM, HM Yy JPYIHX HMCKONAEMBIX IIpeJ-
cTaBuTesIel JaHHOM Ipymmbl. Y MEPBOro M3 3THX BUAOB Obliaa 00HApy»KEHA OTUETINBAs
TeHJEHIWA K TUIEepTPO(GHH IEHTPAIBHBIX LIMTKOB TIPM BBI3BAHHOH ITHM aTpoduu
JIaTepasbHbIX MUTKOB. Ilo00HbIe NPHU3HAKH H3BECTHBI y IIpeJCTaBUTENEH MCKOIae-
moro poma Clemmydopsis BODA.

K ¢opmam C HaIeKHBIM CHCTEMATHYECKUM OTHOIUEHHMEM OBLIM IPUUMCIIECHBI BUIBI
G. headonensis (HooLrY) u Olemmydopsis sopronensis BoDA. Ilepsblif U3 HUX
6bL1 OmKcaH Ha OCHOBAHMH CJIMIIKOM (hparMeHTapHOrO M JIMILEHHOTO 3Ha4YEHHS TaKCO-
HOMHYECKOTO MaTepuana (menxue (parmeHTHI IAHIBIPs). Bropoit u3 06CYXKIaeMbIX
BUJIOB, CHCTEMATHUECKOE OTHOLIEHHE KOTOPOrO yYK€ MHOTOKDPATHO OCIApHBAJIOCh pa3-
HBIMH aBTOPaMH, a B MOCJIeHee Bpemsi 6bu10 000cHOBaHO Buiibamcom (1954), siBnsieTcst
dopmoit 6am3Kol K 00CY*JaeMbIM UepenaxaMm, NPUHAUIEKAIEH K TOMY XKE CamoMy
»@eoemyda-complex “. Onpenmenuts 0o0jiee TOUHO €ro CHCTEMATHUECKOE OTHOLICHHE
TPY/IHO, TAK-KaK M3 KJIACCHUECKOro mecra Haxoigxu B IIONpOH M3BECTEH TOJIBKO OMMH
9K3EeMIUIAP. BpAX M IpHHA[Ie)KaT K 9TOMy BHAY OCTaTku M3 Bpynn Bésemmopd
B ABCTpHM, HAa OCHOBaHHH KoTopbIXx TEHMYC (1951) man peKOHCTPYKLMIO IJIacTPOHA.

B ofwelt yactu 06Cy»KHaeTcsi BOIPOC O IKOJIOTMYECKOH aJamnTalyiy, BayKHOM IS
XapaKTEPUCTUKU CPEeJbl, 4 TAKXKE — B OIPAHMYEHHOM Dpasmepe — Iisi CTpaTurpaduy.
Hckonaemple reosmbibl EBpomb! SBJISIMCH NOBUIMMOMY YKHBOTHBIMHM JOBOJIBHO TECHO
CBSI3aHHBIMH C YKM3HBIO Ha Cyllle, OOMTAIOLIMMK B JIECHOH cpeie, WM JXKe B OJM3Kux
K Bojie Kycrax. He mcriiroueHa TakyKe BO3MOYKHOCTb, UTO IPEICTABHTENM OT/IENIBHBIX
BUZOB MOIVIM BPEMEHHO IEePEXOIUTh U3 JIECHON Cpebl B BOJHYIO, IOJOOHO TOMY, Kak
HaOJIFOJIaeTCsI ¥ COBPEMEHHBIX Ie03MblI Asuu. IIpusHakom 9THM OHM B HEKOTOPOM
CTENEHH OTJIMUYAIOTCSI B 9KOJIOTMYECKOM OTHOIIEHMH OT aMEPUKAHCKMX IpPeNcTaBuTeieit
pozma Terrapene MERREM, TECHEE CBSI3aHHBIX C KOHTMHEHTAJIbHOH Ccpeoii. OB6cyx-
JlaeMble Yepenaxu, XOTsi U OOUTAIOT B LOPSAYEM TPONMUYECKOM M CYyOTPOIMYECKOM KiIM-
MaTe, OTJIMUHO IIPUCIOCOOIEHBI K YKU3HE B 60JIee X0JI0MHBIX TOPHBIX paiionax. ITomo6-
HOM CTOMKOCTHIO Ha OXJIOXKAEHHE M KOJeOaHMs TeMIepaTypbl OTIMYAIUCH IOBUIAMOMY
U MCCIIeJOBAaHHBIE 3[1€Ch MCKONAEMbIE BHBI, TAK-KAK TOJIBKO TaKHUM 00pasomM MOXKHO
0OBICHUTh TO, UTO OHM COXpaHmiuch g0 Hauana meucronesa (Villafranchiano Ue-
XOCJIOBaKUM ¥ PymbIHUE).
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PaCCManHBaH CbHJ]OFCHCIS poaa, aBTOPBI INPUXOOAT K 3aKJIIOUEHHUEO, UTO BOIIPDEKH
npefnonoxkenusim I'vmmensa (1935) om me cpogmen OGmmxe ¢ pomom Ptychogaster
PorrIS. BodmorxHo 0JHaKO, 9TO 062 9TH POJa OTHEBHO OTBETBHJIMCH OT OOIIEro CTBOJIA
IIPUMUTHBHBIX SMBIIHOB. B cBere mabmiomennit MakJIoBEmIA (1964) # cOBGCTBEHHBIX
HaOJIIO/IeHHUIl aBTOPOB HEJb3sI TAK)KE COIJIACUTLCA C MHeHueM JIOBEPMIDKA M Buiuibsmca
(1957) o Tom, uro obcy»KmaemMble Yepenaxu IPOMCXOAT OT MpeAcTaBuTeNne poxa Clem-
mys RITGEN (Mauremys GRAY). DaKTbl u3 06JacTH MaJeOHTOJOTHH U 300reorpadum
YKa3bIBAIOT HA TO, 4TO 9T0 Gosiee npeBHue (opmpl Gararypunos (Batagurinae), rnas-
HBIA LEHTP PasBUTUS KOTOPBIX HAXOJUTCA OO0 CHX IIOP B IOr0-BOCTOYHOM TPOINMYECKOH
A3sumn.



Plate XXIX

Geoemyda ptychogastroides HummeL. External part of the holotype.
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Plate XXX

Geoemyda ptychogastroides HuMMEL. Internal part of the holotype.
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Plate XXXI

Geoemyda saxonica HummeL. External part of the holotype.
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Plate XXXII

Geoemyda saxonica HumMmeL. Internal part of the holotype.
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Plate XXXIII

Phot. 1—2. Pygal part of the carapace of Geoemyda cf. mossoczyi MrYNARSKI from Irimesti,
Romania.

Phot. 3. Geoemyda mossoczyi MLYNARSKI from Rebielice Krolewskie, Poland. Pronuerale.
Phot. 4. Geoemyda malustensis (MACAROVICI et VAaNcA) Proneurale.

Phot. 5. Lectotype of Geoemyda malustensis (MAcAROvVIcI et Vaxca). (Pleural Pl. — 1).
Phot. 6. Geoemyda malustensis (MACAROVICI et Vanca). Pleural Pl. — 1.

Phot. 7. Geoemyda malustensis (MACAROVICI et VANCA). Pointed process of the xiphiplastron.
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