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ZANGERLIA TESTUDIN!J\10RPHA N. GEN. , N. SP. ,

A PRIMITIVE LAND TORTOISE FROM THE UPPER CRETACEOUS

OF MONGOLIA

(Plate XXVIII)

Abstract . - Zangerlia testudinim orpha n. gen., n. sp., ass igned to the Dcrrn atcmydidae, has been described on the basi s
o f the material collected in 1970 in the Lower Nc rncg t Beds from the localiti es of Nemegt and Khulsan (GRADZI NSKI

& J ERZYKI EWI CZ . 1972). It has been found o n the basis of morphological charac ters th at the se were tort oises adapted
to the terrestrial mode of life. which, at the same tim e. prese rved all featu res of primitive aquatic Derrnatemydidae. In
addition, the systematic position and eco logica l cond itions have been discussed and remarks on the Mesozoic land
tortoises presented.

INTROD UCTION

In 1970, the remain s of shells of two large tort oises were found by the Polish-Mongolian
Palaeontological Expedition (KIELAN-JAWOROWS KA & BARsBoLD, 1972) in the Nemegt and
Khulsan outcrops located in the Nemegt Basin (G RA DZINSKI & I ERZYKIEWlcz, 1972). They
come from the Lower Nemegt Beds. On the basis of the multituberculate fauna , the age of
these beds has tentat ively been recognized by KIELAN-JAWOROWSKA (ill KIELAN-JAWOROW
SKA& BARSBOLD, 1972) as Campanian. The remains of the tortoises were found in fine-grained
and poorly cemented sandstones. Alth ough GRADZINSKI (1970) mention s that the Lower
Nemegt Beds are probably deposits of the lacustrine or fluvial origin , his studies conducted
in 1970 (Dr. R. GRADZINSKI 'S personal communication) seem to indicate that most of these
beds were deposited in a terrestrial environment. However, it will be only after the completion
of geological studies in the locality discussed, that the data will be obtained which will enable
a more accurate determination of the sedimentologicaI conditions of the beds under study.

DESCRIPTIONS

Suborder iVIETACHELYDIA ZANGERL, 1969
Family DERMATEMYDIDAE, GRAY , 1870

Genus ZANGERLlA novo

Monotypic species: Z angerlia testudinimorpha n. sp ,
Derivation of the name: in honour of D r. R AINER Z ANGERL. fro m the Field Mu seum of Natura l History, Chicago.

Occurrence. - Kn own only from the Upper Cretaceous (Lower Nemegt Beds) of the
localities of Nemegt and Khul san in the Nemegt Basin, Gobi Desert , Mongolia.

Diagnosis. - The genus is monotypic, the generic characters being those of the type
species.
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Zangerlia testudinimorpha n. sp.
(Plate XX VIII ; Text-figs. 1-2)

Holotype: A 24 cm long pa rt of shell damaged a ntcrior ly, toget her with fragmentary bones of shoulders gird le
and toes of the right fro nts. limb ; Z.Pa I.No.MgChj72.

Typ e horizon and locality : Uppe r Cretaceo us, Lower Nemcgt Beds (pro bably Ca mpanian), Sout hern M on adnock s.
Ncmegt Basin , G obi Desert (sec GRADZl NSKI & JERZYKI EWICZ. 1972, Text-figs. 3).

Derivation 0/ the name : Tcstudo - most common genus of lan d tortoises, G r. morphe - shape.

Diagnosis. - A large land tortoise with characters ind icati ve of degree of terrestrial
specialization and the features of primitive aquatic form s preserved.

Shell st rongly ossified , ma ssive, without fontanel s. Carapace convex , with an even ,
non-serrate peripheral margin . A poorly visible medial keel running along a characteristic ,
gutterlike depression . Eight neural s and two distinct metaneurals are probably present. P lastron
mas sive, cross-shaped, considerably smaller than the inner aperture of carapace. Plastral
bridge very wide and ma ssive, on ly slightly narrower than the length of the entire plastron.
Limbs with considerably and distinctly shortened phalanxes characteristic of land tortoises.
Sculpture of all shell plates characteristically pock-marked , furrows of dermal shields very
distinct and deep.

Material. - In addition to the holotype the specimen Z.PaI.No.MgChf73 - an internal
mould , about 55 cm long, with fragmentary plates of carap ace and with the remains of a pla s
tron in the Lower Nemegt Bed s, found at Khulsan , Nemegt Ba sin, Gobi Desert.

Description . - Shell ma ssive, convex, ova l in outline; carapace steeply deflected in
the pygal region. Peripheral margin even , without any traces of serra tion. Surface of plates
strongly ornamented with a simulta neous preservati on of distinct impressions of shields. The
furrows of these shields are very clearly visible and deep. Di stinctly visible are also the sutures
of dermal plates, although in many cases the rift s on shell run along them. A not very large
but clearly visib le medial keel runs along the body ax is of symmetry on the surface of neurals.
It terminates on neural VIII. On the other hand , in the pygal part of carapace, a sharp bend
of shell, visible as a node, occurs in both specimens. The medial keel is situated in a shallow
trough. In the ho lotype, the carapace has been subject to a slight, dorsoventral compression ,
but its convexity was surely m uch more con spicuous.

Proneural plate is pre served on ly fragmentarily . It may be supposed on the basis of
its small fragments that it was not very large, trapezoidal and simi lar to corresponding plates
of other Dermatemydidae. Since a rift corresponding to its la teral outlines has been preserved
on the right side of the specimen, the shape of thi s plate ma y be reconstructed. All neurals
pre served . They formed one, uninterrupted row . In many places, their sutures are fairl y in
distinct , since they were covered with a thick , fossilized dermal layer dammaged mechanically
in several places. Nevertheless, the shape of all the nine neurals may be dist inctly reconstructed.
Plate N -I is slightly larger than the rest of them and ha s almost parallel lateral margine; N-lI
is much smaller than N-I and ha s slightly convex lateral ridge s. It is marked by a characteristic
shape of the first neural of many tortoises. All other neurals, N-I11 through N-VIT, are hexa
go nal , elongate and extended anteriorly, that is, ha ving longer posterolateral ridges. N-VIll
is conspicuously sho rtened, N-IV - trapezoidal. Metaneural I is as if slightly wedged into
Met.-H . A suture co nnecting both plate s is bent in th e pla ce of the bend of the pygal part
of carapace. This characteristically steep bending is visible in both specimens, and, in thi s
connection , the writer do es not believe it to be an y morphological irregularity. Pygal plate
sma ll, rectangular.
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Pleurals fairly wide, their long ridges parallel to each other. The largest of them is, as
usually, PI-I , while PI-VIl is disproportionally small as compared with the rest of the plates.
None of the peripherals, well-pre served in the case of holotype, distinguishes by any special
characters. They form a compact, even ridge of carapace devoid of any traces of serration.
The sutures connecting them with pleurals run very near the sulcus or in the sulcus itself which
sepa rates laterals from marginals . This feature is characteristic of land tortoises having a fairly
strongly convex carapace. Peripherals ar e somewhat higher than marginals only in the py
gal part.

All dermal shields, except for the praecentrale, may be easily reconstructed. Centrals
(c-I to c-5) are elongate and slightly longer than their width. Laterals (1-1 to 1-4) are wide and
very massive. Furrows of a strongly thickened dermal layer which excellently emphasize areoles
are very well visible on their surface. At the same time , their surface - as in other shields 
is strongly incrusted with a " tretos ternoid" sculpture. There occur two postcentrals which
do not differ in size from marginals. The sulcus separating them from each other, together
with the sulcus which separates them from central 5, are situated on the surface of a pygal
plate. the same as in the Recent Batagurinae.

Fig . 1
Zangerlia tcstudinimorpha n. gen., n. sp., a - the carapace, b - the plastron (see a lso PI. XXVIII) ; Upper Cretaceous,

Lower Ncmegt Beds, South ern Monadnocks, Nemegt , Nemcgt Basin, Gobi Desert (Z.PaI.No.MgCh/ 72).

In the specimen Z.PaI.No.MgCh j72, the pla stron of Zangerlia testudinimorpha n. sp.
is well-preserved although its ridges are in some places broken awa y. No epiplastra have also
been preserved.

Plastron cro ss-shaped. Its lobe s have nonrounded, straight gular and caudal ridges.
A fairly extensive depre ssion , which may suggest that the se a re the remains of a male , occurs
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in the central part of plastron . Plastral bridge very wide, its width being only slightly smaller
than the length of the entire plastron. All plastral plate s are very closely connected with each
other by sutures. In thi s connection , no mobility was observed in an y of the lobe s.

Although no epiplastral plate s have been preserved since the break-off took place along
the epipla stral suture, it may be found that the epiplastra were small, narrow and slightly
conn ected with hyoplastra by a relatively straight suture. Th e ent oplastron was also bound
to be very small. The hyopla stron ridge preserved suggests that it was elongate, triangular
and similar to entoplastron of the younger specimens of Mongoletnys elegans KHOSATZK Y
& MLYNARSKI. It was shifted further anteriorl y, The hyo- and hypopla stra are large , massive
and more or less of the same size. Th e suture which connects these groups of plates is delicate
and not very well visible on the surface. Relatively clearly visible is, on the other hand , a charac
teristic suture which connects them with xiphiplastra . Its shape is the same as that in M ongo
lentys elegans. The dermal shields of plastron are in many places more difficult to recon struct
than the dermal shields of carapace. For instance, no traces have been preserved of the gulars
but we may judge that they were wide and not elongate as well as small and similar to epi
plastral plate s. Humerals, much the same as pectoral s are wide. Th e hum eropectoral sulcus
is situated far below the entoplastron. Pect oral shields extend toward s the medial sulcus.
Abdominals are the widest and largest of them. FemoraIs are considerably wider than pectorals,
while anal s are almost as wide as humeral s.

Inframarginal shields are in the state of at roph y. Very strongly developed are inguinals
which are so large that over a considerable stretch they separate marginals from plastral shields.
In the specimen Z.PaI.No.MgCh/72, sulci of subsequent, probably three, inframarginal s are
clearly visible on the left side of plastr on . The y are, however, irregular in shape and asymmetric
to the shields of the opposite part of the plastral bridge . Infrarnargirral s 2 and 3 do not occur
on the right side, which enables the contact of marginal s and the shields of plastron . Thi s is
a specimen with an abnormal structure of inframarginals, but we may judge that a visible
reduction in these shields here takes place with a simulta neous preservation and even hyper
trophy ofaxillars and inguinals.

All plates of the shell are covered with deep pits which mak e up an incrustation much
more distinct than that in oth er Mongolian Dermatemydidae. A similar type of sculpture
occurs in thi s family only in the European representatives of the genu s Tretosternon OWEN

(LYDEKK ER , 1889, p. 139; BORSUK-BIALYNI CKA & MLYNARSKI , 1968). Thi s sculpture gives
evidence of a strong fusion of the epidermal layer with the surface of plat es and is charac
teristic of the form s which are associated with the water. At the same time, a very strong de
velopment of all shields may be observed , along with the hypertrophy of the epidermal layer
mentioned abo ve and which is manifested by the formation of areoles. Thi s is one more feature
characteristic of true land tortoises. It is difficult to decide whether the epide rmal elements
in our species were already hard and corneous or still preserved the nature of a soft, elastic
epidermis. It is also not unlikely that there occurred the callo sities of some parts of the shell
and the callosities resulting from an animal' s ageing . In this conn ection , the writer refrains
from using the term corneous to designate the shields in Zangerlia testudinimorpha , replacing
it with a less definite "dermal". The sculpture of the shell is one of the most important charac
ters of Zangerlia testudinimorpha which allow s one to distingui sh this species from all other
Asian Dermatemydidae .

The specimen Z.PaI.No.MgCh/72 has some bones of the schoulder girdle well preserved ,
of which particularly important are phalanxes IT and IJI of the right front leg. The bones of
these toes, only slightly shifted, could be properly prep ared . In this case, characteristic is
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a co nsiderable reduct ion in pha lanxes I and 11. whi le the last pha la nx, that is, phalan x II1
is strongly elo nga te a nd preser ves th e natu re of a claw, which is sha rp, slight ly deflected a nd
arcua te in tr an sverse sec tio n. Ph alan x If is in bot h to es considerably sho rtened . It s a rt icula r
sur face is flat which ena bled a free bending of the toes. Analogous is Ph- I, clearl y visibl e in
th e th ird toe. In regard to th e second toe, it seems th at its pha lanx wa s fused with a correspond ing

Fig. 2
Zungc rlia tcstudinimorpha n. gcn.. n. sp.. f ragme nt of the right fro nt limb; Uppcr Cretaceo us, Lower Ncmc gt Beds,

Sou ther n Monadnocks, Ncmegt, Ncmegt Basin, G obi Desert (Z .PaI.No.MgChj72) ; >; I.

metaca rp al. A slight ly larger bon e, occ ur ring above the elements of th e second toe mentioned
above , is probabl y a ra d ial which, in thi s place , may be a lso fused with metacarpal. It wo uld
be, th erefore, th e B typ e of fu sion of more di stal eleme nts (A UFFENBERG . 1966, p. 166, Fig . 2)
characteristic of th e torto ises which a re adapted to th e terrestrial mode of life. T he metacarpal
of the third toe is somewha t more massive but narrower tha n th e previous elements. T heir
arra nge me nt is visi ble in th e illustrat ion enclosed (Text-fig. 2).

The humerus, preserved o n th e right side, is slightly S-shaped and represents th e typ e
of structure of the Recen t sna pping t urtl es. P rocessus de ltopeetoideus is sh ifted far from
pr ocessu s med ial is a nd th e head of t he sho lde r bon e. T he humeral bone-head was large and
enabled a co nsiderable a rt iculation a lso is lat eral planes of the fo relimb. T he proxim al part
of humeru s has not been preser ved.

A n ent ire sca pula, marked by a strong structure, ha s been preserved on th e left side .
Processu s acromialis is lon ger a nd more st ro ngly develo ped tha n processus scapula ris. A n
a ngle between th ese processes amo unts to about 800

, that is, less than in th e Recent species
Chelydra serpentine ( LINNAEUS) and the more so in marine turtles (see BRAM , 1965, p . 51,
F ig. 13). Th is a ngle is a lso mu ch la rger in the Recen t land tortoi ses .

Zattgerlia test udinimorplia had both its shoulder girdle itse lf and lim bs bui lt quite d iffer
ently th an th ose in the D erm a tem ydidae k nown thus fa r. Mai ntaining the fea tu res of th e original
st ructure characterist ic of this gro up of to rto ises, it developed ch aracter s indicative of its
specia lizatio n and adaptat io n to the life on land.

Discussion. - The genus Zangerlia no vo is assigned to the Dermatemyd idae on th e basis
of th e following cha racters : ( I) T he dermal sculpt ure of the surface of plates the same as in
the rep resentati ves of this fa mi ly an d re la ted for ms. (2) T he presence of inframargin al sh ields
which, a ltho ugh being subject to reducti on ; separate plastral from marginal sh ields . The
te nde ncy to reduce the infram arginal shie lds occ urs a lso in a few other fo ssil Dermatemydidae,
e. g., in L indholtnetnys elegans RIAI3INI N fro m the U pper Cretaceo us of Uzbekistan (RIAI3I
NIN, 1935 ; SUKHANOV, 1964).

In th e genus Zangerlia, no characte rs are recorded whic h might be indicative of its as
signeme nt to ano the r fa mily. Alt ho ugh it is a fo rm marke d ly d ifferent from all the Dermate-
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mydidae known thus far, it displa ys at the sa me tim e cert ain characters of simila rity to the
Mongolian representatives of th is famil y. This primarily concerns the tendency to reduce the
epiplast ra and to diminish entoplastron which is ob served in M ongolemys elegans . Like the
rest of the Mongolian representati ves of the Dermat emyd idae. Zangerlia ha s a primitive,
strongly sho rtened, cross-shaped pla stron and it does not display the tendency to the reduction
in neurals characteristic of the Dermatemydid ae from other continents, including their onl y
Recent representat ive Dermatemys mawii GRAY.

Zangerlia testudinimorpha n. sp. rep resents a mixture of characters , both archa ic and
progressive. Th e former include the cross-s haped plastron char acte ristic of th e oldest Mesozoic
tortoi ses. A nearly straight humerus is also an a rchaic character although it is usuall y related
to the adaptation to the aquatic mode of life. In progressive forms, such as, for instance, Neo
chelydia (ZANGERL, 1969) it is always pronouncedly S-shaped. Th e presence of inframa rginals
and the tretosternoid type of the structure of dermal shields are also primitive characters in
Z angerlia .

Progressive characters a re primaril y represented by the modifi cat ion of phalanxes and
entire limbs ada pted to the ter restri al mode of life. A similar shortening of phalanxes is al so
observed in th e Recent land tortoises. Thi s cha racter was first found in the Dermatemydidae
and it gives evide nce of their con side rabl y advanced land adapta tion. Th e convexity of carapace
is also indicative of the adaptati on to th is enviro nme nt. Although SCHUBERT-SOLDERN (I 962)
maintains that the co nvexity of carap ace alone cannot be evidence of eith er an aquatic or
terrestrial mode of life, in the case und er study it is, however , one of a few characters which
do indi cate a land ada ptat ion. Lik ewise, a strong development of derm al shields and the
formati on of areo les on them, the same as in the Recent land to rt oises, speak mu ch of the

.terrestrial adaptation.

EC OLOG ICAL REM ARKS

Taking into accoun t several cha rac ters of ada pta tion to the life on land in Z angerlia
test udinimorpha menti oned above, we may ass ume that thi s tortoise lived in a dry, xerothermic
environme nt. Th ose were steppes or , here and there, th ey might be steppe-desert area s. Th e
stro ng, bu t lon g and sha rp claws ind icat e that thi s tortoise lived in a fairl y soft te rrain , devoid
of rocks and larger stones. Th e sma ll, a lthough massive and stro ng pla stron a nd shoulder
gird le similar to that of the Recent sna pping turtles are indicative of a specific locomotive
adaptation . The lack of a bend in humeru s is, in the case under study, made up for by a small
size of the anterior lobe of plast ron , which thus leaves much space for the mo vements of limbs.
Due to thi s fact, the to rtoise understudy could , in th e case of escape, stand up on stra ight
legs with its shell ra ised over the ground . Its mo vements were probabl y con siderabl y more
similar to those of the Recent Am erican species Gopherus polyphemus (DAUDIN) th an to the
manner of mo ving of th e well-known Greek tortoises (Tes tudo hermanni GMELlN, sec AUF
FENBERG, 1966, p. 184, Fig . 9).

Owing to the pre servati on of an typical, "aquatic" shoulde r girdle with a simultaneous
strong ada pta tion of the carpa l reg ion, the tortoise under study was capable of performing
lateral movements not only in an almos t horizontal plan e, bu t also of raising limb s slightly.
On the basis of thi s fact, the present writer suppos es that the tortoise did not use its fore limb s
for digging holl ows but for push ing the sa nd sidewa rds . Th e suppos ition may also be expressed
th at Z angerlia testudinitnorpha did not hide its head behind its bent sho ulde rs as is the case
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10 many land tortoises but at the moment of danger it tried to dig itself qu ickl y and to camou
flage itself by co vering its shell with earth or sa nd. A simila r burying reaction is obser ved in
many Recent turtles on the bottom of water reser voirs. This is particularly distinct in , for
instance, soft-shelled turtles, but such defensive reactions occur even in the representatives
of the Emydidae (e. g., Mauremys casp ica caspica (G MELlN». The a reas of o ld . river sho als
or simply dried water reservoirs were a convenient place fo r using such a defensive tactics,
the habit of which may be considered as a heritage afte r the ancestors. Burying themselves
and throwing sa nd or earth in all directions, th e tortoises might actively and eas ily scars away
their real or supposed enemies.

REMARKS ON THE EVOLUTION OF LAND TORTOISES

The oldest chelonians and their unknown ancestors were land animals. All Progano
chelyidae display essential characters indicative of their terrestrial mode of life. These charac
ters are not , however, as distinct as those in th e land tortoises proper and it is quite po ssible
to find in them the presence of characters which o ne can safely call "aquat ic" ones. Among
them, the most stro ngly va ulted shell is that of Proterochersis robusta FRAAS which in those
times might replace the testudinids in a purely terrestri al env ironme nt. The remaining form s,
including Triassochelys dux (JAEKEL), were bru shwood animals, which lived near waters and
marshes. Characteristically, no forms pronouncedl y terrestri al a re met with in the Jurassic.
It is only in the Upper Cretaceou s th at the form s reappear which are ada pted to the life in
th is environment. These are th e Argentine representati ves of th e Meiolani idae (Nio/amia
argentina AMEGHI NO) and here de scribed Z angerlia testudinimorpha. A distinct development
of terrestrial form s begins in th e Tertiary. Species of th e Recent genus Geochelone GRAY,
ha ving their counterparts in th e Recent fauna , a re known as ea rly as the Eoce ne . Land tortoises
are much more numerous in th e Miocene a nd th eir largest development o n a ll continents
is recorded in the Pliocene.

The mixture of characters in Zangerlia testudininiorpha is indicative of a very
quick adaptation to extremely changing ecological conditions. The unknown ancestors of
Zangerlia were certainly aquatic animals, which might even live in river s with a fairl y rapid
current. In the areas in which the terrain they inh abited began to dry up , the turtles remained
in their environment and adapted themselves to it s changed conditions. What seems st ra nge
enough is a distinctly reduced pla stron which under land conditions always. increases. This
might be to a certain extent explained by the relatively soft subst ratum. Undoubtedly. ZOl1

gerlia testudinimorpha form s a specialized side-lineage of the Dermatemydidae which did not
survive a longer pe riod.

Institute of Systematic and Experimental Zo ology
of the Polish Academy of Sciences

Krakow, March 1971
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PLAT E XXViII

Zangerlia testudinimorpha n. gen., n. sp.
Upper Cretaceo us. Lower Nemegt Beds, Southern Monadnoc ks, Nemegt, Nemegt Basin , Gobi Desert

Fig . A. The carapace (Z.Pal.No.MgChj72).
Fig. B. The plastron of the same specimen .

Photo: L. Sy ch
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