A C T A P A L A E ONTOILOGTICA P O L O N I C A

Vol. 1V : 1 9 5 9 No. 2

MARIAN MELYNARSKI

GLARICHELYS KNORRI (GRAY) — A CHELONIID
FROM CARPATHIAN MENILITIC SHALES (POLAND)

Abstract. — The fossil remains here described belonged to a young individual of

Glarichelys knorri (Gray), a sea turtle. They were collected from Carpathian me-

nilitic shales at Winnica near Jaslo. Its systematic position is discussed and general

comments are made on some fossil and recent sea turtles, on problems concerning

their morphology, on the taxonomic significance of phalanges in fossil sea turtles,

and on the presence in cheloniids of foramina praenuchalia. Biological and ecological
notes concerning G. knorri (Gray) are likewise given.

INTRODUCTION

The fossil sea turtle remains here described have been collected from
an outcrop in the steep bank of the Jasiolka stream, near the Winnica
farm, about 10 km to the east of Jaslo (Polish Carpathians). The specimen
was found in greyish-brown menilitic shales intercalating the Krosno
sandstone beds, about 30 m above the foot of the mentioned bank.

Unfortunately, the geological age of these beds has not, as yet, been
definitely established. On their microfauna it is probably Lower Oligocene
or Upper Eocene L.

The vertebrate fauna from the Jaslo area has lately attracted the
attention of palaeontologists. Abundant and well preserved bony fish
Temains have been collected there. They belong to several families, mostly
to Clupeidae and Gadidae. They are now being worked out by A. Jerz-
manska (1958) of the Wroclaw University.

About 10 years ago, Dr. S. Kadyi, a Jaslo physician, collected two
specimens of a sea turtle. One of these is described in the present paper;
the other has, unfortunately, been lost. In Dr. Kadyi’s opinion the lost
specimen was of about the same size as the one here described, its skull
was in a better state of preservation. Imprints of a land plant of indeter-

! For these data the writer is indebted to Dr. J. Malecki of the Cracow Academy
of Mining and Metallurgy.
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minate systematic position had been also preserved with it. The here
studied specimen is part of a palaeontological collection in the possession
of Dr. Kadyi.

Cheloniid sea turtles have frequently been recorded from the Ter-
tiary of Europe, but never thus far from Poland.

During the identification of the Winnica turtle remains. the writer
had at his disposal copious comparative material from the collections
of the Institute of Zoology of the Polish Academy of Sciences and of the
Wroclaw University, as well as those belonging to scientific institutes in
S&o Paulo and Rio de Janeiro. Some of the materials available had been
received by the writer as a gift from the Brasilian institutions; others
had been personally collected during an expedition from Brasil to the
Island of Ilha da Trindade in the South Atlantic Ocean. The writer desires
to express his warmest thanks for the assistance and friendly attitude
shown to him by the following persons: Dr. S. Kadyi who kindly lent to
the writer the Winnica specimen; Prof. Dr. Paulo Sawaya of the Depar-
tamento de Fisiologia Geral e Animal da Universidade de S3o Paulo;
Dr. Illevellyn 1. Price of Divisdo de Geclogia e Mineralogia of the Bra-
silian Geclogical Service; Prof. Dr. Vladimir Bessnard of Instituto Oceano-
grafico da Universidade de Sdo Paulo, Sr. Jodo Cavalheiro and Dr. Alphons
R. Hoge, both of Instituto Butantan of Sio Paulo, finally to Dr. Paulo Mo-
reira da Silva, a frigate commander in the Brasilian Navy.

Most cordial thanks are also due to Dr. Rainer Zanger] of the Chicago
Natural History Museum for his most valuable comments on the varia-
bility of the shell structure in sea turtles.

MATERIAL

The here studied sea turtle remains consist of a nearly complete
carapace, well preserved fragments of plastron, inner surface impression
of skull roof, shoulder girdle bones (scapula, coracoid), a small fragment
of pelvic girdle (os pubis), also detached digit phalanges and limb bones.
Moreover minute impressions of fragmentary skeleton bones which, owing
to their small dimensions and inadequate state of preservation, cannot be
accurately described or identified (see photograph of specimen — pl. I).

Our turtle remains are excellently preserved and bituminized, but
compressed between two laminae of menilitic shales. Thanks to this, two
impressions of the same specimen have been preserved: the “negative”
and the “positive”. The attached photograph shows the “positive” im-
pression cnly. However, during the analysis and description of the various
skeletal elements the “negative” impression proved very serviceable, the
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several neural plates being there far more clearly outlined. All these
remains are exceedingly fragile and unsuitable for further preparation.
Excellent impressions of many plastral bones as well as traces of many
herny carapacial scutes permit an adequate reconstruction.

Dimensions of the studied specimen are (in mm):

Length of carapace including nuchal plate 80.0
Width of carapace on 3rd costal plate 50.0
Length of skull 240
Maximum width of skull 8.0

Cn the rather small dimensions of the studied remains and the degree
of ossification of plastral fragments it may be inferred that they belong
almost to a hatchling.

DESCRIPTION

Carapace

This is the best preserved part of the material. Thanks to the
presence of nearly all the bony plates and impressions of many horny
scutes, it has been possible to make
a satisfactory reconstruction (fig. 1)
by restering the few missing ele-
ments. The surface c¢f the vertebral
and, in part, that of the pygal area
has been rather strongly damaged.

The carapace is of oval outline,
without marginal notches or depres-
sions. It resembles young carapaces
of the recent genus Chelonia, as well
as those of the “ovata” type in species
Glarichelys knorri (Gray) (R. Zan-
gerl, 1958, p. 20, fig. 10).

Nuchale. A well preserved plate
shcwing its inner surface, of sub-
trapezoid shape, sc characteristic of
cheloniids (clocse resemblance to
ycung specimens of Chelonia mydas
(L.)). Right antero-lateral margin

Fig. 1 — Glarichelys knorri (Gray),

damaged. Antericr margin slightly reconstruction of carapace in the
concave, massive. Margin (sulcus) youns specimen Sffom Winnica; nat.
1ze.

cennecting the nuchal with the first
neural wall preserved. Notches forming part of margins of foramina prae-
nuchalia not so distinct.
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Neuralia. Neurals very faintly outlined, except the first neural; this
is well preserved but not very characteristic. Appearance of remaining
plates detectable on the “negative”. Neural morphology is as follows: 1st
neural quadrangular, with slightly domed margins; the adjacent 2nd
neural regularly hexagonal, resembling neural plates typical of Chelonia
and Eretmochelys; 3rd and 4th neurals elongated with anterior and antero-
<lateral margins about equal in length; plates typical of recent cheloniids
are similarly shaped; 5th neural broader than the others, with distinctly
shorter antero-lateral margins; 6th and 7th neurals, on the contrary, more
elongated and resembling these plates in genus Geoemyda Gray (Emydi-
dae) in that their antero-lateral margins are longer than the postero-
-lateral; 8th neural smaller than the rest, quadrangular, with slightly
domed lateral margins somewhat converging anteriorly.

It should be ncted that all the neurals exhibit a characteristic sym-
metry and regularity of structure, together with lack of structural devia-
tions so common within the Caretta-Lepidochelys group. Traces of junc-
tures of the particular plates with the vertebral ossicles occur on the
surface of plates, whereas e.g. in genus Procolpochelys (Zangerl, 1955)
they are on the juncture of these plates. In the “negative” impression the
vertebral margin of the carapace is readily discernible. It resembles ana-
logous margins observable in recent young sea turtles, but disappearing
with individual growth.

Suprapygale is a small plate, apparently wedged in between costals
¢ 8, shaped like a rhombus with blunted angles. Suprapygal margins hardly
detectable, as this part of carapace is overlapped by the xiphiplastral. The
relatively well preserved pygal portion of the carapace suggests its poor
develcpment, similarly as in representatives of Glarichelys knorri (Gray),
in many Taxocheliidae, and in recent young individuals of Eretmochelys.

Costalia, all excellently preserved. Outer bony structure readily
discernible. The extent of costal ossification indicates that our specimen
is not a true hatchling. The free rib ends of costals long and pointed.
A distinet epithecal thickening, abservable in the vertebral area of the
carapace, interconnecting the several costal plates. Costal ¢1 with fairly
distinct traces of notches, constituting a part of foramina praenuchalia,
most distinct in left plate ¢ 1. Free ends of ¢ 8 running nearly straight
caudally approximately parallel to median carapacial margin, similarly as
in young specimens of genus Chelonia.

Marginalia. Plates m 3 through m 11 satisfactorily preserved. Though
rather narrow, they display fairly strong ossification and have a notably
robust structure. They form the serrated outer margin of the carapace.

Pygale similar to marginals. Fairly small, with domed anterior margin
and rather deep supracaudal incision.
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Plastron

The plastral fragments are unfortunately not so satisfactorily pre-
served as the carapacial. Hence a complete reconstruction of plastron has
not been possible.

Epiplastra shaped like robust characteristically bent bars. Right
epiplastron notably well preserved. When compared to analogous plates
of recent cheloniids of the same size, these epiplastrals are distinctly
broader and flatter.

Hyoplastra fragmentary. A fragmentary right hyoplastral (see pl. II
— 8) is particularly well preserved. It represents the reversed inner side
of the left hyoplastron, provided with characteristic digit-like processes.
An analogous small fragment of the right hyoplastral has been preserved
on the opposite side of the specimen. The preserved fragments are notably
robust considering the young age and small dimensions of the studied
individual. A distinct depression in the inner bony surface does not
resemble the plastral structure in recent cheloniids where the plastron
of such young specimens is flat and thinner. The digit-like hyoplastral
processes resemble these elements in somewhat older individuals of genus
Eretmochelys. Strongly curved and directed anteriorly, the hyoplastral
wing, provided with processes, resembles analogous plastral areas in some
sea turtles, particularly those of Glarichelys knorri (Gray) (Zangerl, 1958).

Xiphiplastra excellently preserved (pl. I, II). They are flat robust
plates, slightly sigmoid, with ends hardly curved. The terminal digital
structure of these plates, particularly in
the pygal area, so characteristic of che-
loniids, is very distinct.

Bones of the shoulder girdle

The shoulder girdle bones of our spe-
cimen are excellently preserved. They are:
both coracoida, scapula and humerus. The
humerus, however, is not so satisfactorily
preserved since its surface is concealed by
small vertebral fragments. Only its con-
tours have, therefore, been indicated
(fig. 2). Among limb bones the radius is
also in a satisfactory state of preservation. Fig. 2. — Glarichelys knorri

. . . ~ (Gray), diagrammatic reconstruc-
It is figured in the photograph on the left {i5n ot shoulder girdle in the
side of the specimen, between the cora- Winnica specimen: 1 coracoid,

. . 2 humerus, 3 scapula; X 2.
coid and the epiplastron.

Scapula is shaped boomerang-like, as is characteristic of all sea turt-
les. Processus acromialis is here of nearly equal length with proc. scapu-
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laris. This morphological feature characteristic of Glarichelys knorri
(Gray) has been discussed at large by Zangerl (1958, p. 21—24). In young
recent cheloniids, examined by the present writer, these two processes are
of uneven length, confirming Zangerl’s opinion. The capitulum of the
scapula fairly well preserved.

Coracoida. Both these bones are well preserved, each differently
oriented, making their structure readily discernible. They have a character-
istic spade-like shape. There is a distinet bony crest on the inner surface.
It forms a margin ccnstituting the axis of the bone symmetry. This sym-
metric positicn of the crest is most likely a feature observable in very
young Iindividuals, analogcusly to recent young specimens of Chelonia
mydas (L.).

Humerus short and robust, more sc than the radius in recent forms.
The bone is very slightly curved too. The general structural type of
humerus corresponds to that described by Zangerl (op. cit.).

Radius of our specimen exhibits a structure similar to the structure
of this bcne in recent cheloniids and is without any individual features.

Summarily, the structure of the shoulder girdle in our specimen
differs somewhat, in what concerns the here menticned elements, from
young recent cheloniids. E. g. the scapula is slightly longer (distance
between ends of processes) than the coracoid, contrary to all recent young
and adult cheloniids. A diagrammatic reconstruction of the shoulder
girdle is given in fig. 2, showing the agreement of this skeletal portion
to analcgous elements in specimens from Glarus described by Zangerl
(op. cit., p. 21).

Fragment of pelvic girdle

Os pubis is the only preserved element of the pelvic girdle. Its state
of preservation is sufficiently adequate to show the contour lines. In shape
it resembles analogous bones cf recent cheloniids, without notable.
deviations.

Fragments of digits of forelimbs

Digital phalanges of the left forelimb are fairly well preserved. Thay
are probably the 1st and 2nd phalanges cf the 3rd and 4th digits, also the
1st and fragmentary 2nd phalanges of the 5th digit. They are with well
developed capitula. In the 2nd phalange of the 3rd digit (the only one
completely preserved) even the structure of the articular surface is dis-
cernible. Nevertheless this is nct a condyle, 1. e. a surface permitting the
free motion of digits. The presence of conspicucus capitula in phalanges
is associated with the young age cf the described specimen. It is equally
observable in young recent sea turtles. Bony fragments of the right
forelimb are preserved near the nuchale. They are. however, strongly
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damaged. and may, therefore, only be supposed to represent the phalanges
or carpalia of the longest (3rd) digit. Some of them are oriented at an
acute angle. The terminal phalange is conspicuous by a strong and cha-
racteristic curvature. It is readily discernible on the left side of the
specimen (see pl. I).

It should be stressed that in our specimen the several phalanges are
slightly longer than those observed in recent sea turtles of the same size.

Impressions of cranial bones

Cranial fragments of the here considered individual are very few and
in a very bad state of preservation. The cast, however, filling in the
cranial cavity, is satisfactorily preserved, together with imprints of the
parietal sutures. The inner structure of ossa parietalia is that most readily
discernible. The preserved fragments of these bones are somewhat longer
and less concave than those in recent specimens of Chelonia mydas (L.)
with which they have been compared by the writer.

Sutures connecting the frontale with the praefrontale are not indicated.
However, the suture connecting parietalia with frontalia is relatively
distinet. The two last named elements in shape very closely resemble
analogous bones in recent specimens of moderate dimensions. In the
anterior area of the mentioned impressions well preserved casts are noted.
They have been formed by the filling in of the nasal cavity, delimited by
maxillaria and intermacxillaria, separated by the vomer and covered by
praefrontalia. Imprints of the junctures of all these bones are fairly well
preserved on the surface of casts.

In order to compare imprints of the inner skull surface the writer
availed himself of some young specimens of Chelonia mydas (L.) collect-
ed from Ilha da Trindade. For this purpose he prepared the skull cap
filling in the prepared bones with plastelin or wax. Casts analogous to the
cast of the studied specimen were obtained by this method. On the whole,
it was possible to ascertain that in our specimen the outer surface of
parietal bones is flatter. while the frontale and praefrontale are slightly
more elongate.

Imprints of carapacial horny scutes

Imprints of carapacial horny scutes are not so satisfactorily preserved
as bone fragments. Imprints, or rather traces of scutes form a dark back-
ground of bituminous substance against which the scutes are cutlined as
light streaks. They are fairly distinctly indicated on the surface of fon-
tanelle of carapacial scutes. Unfortunately, in the photograph these streaks
are not readily discernible. It was necessary to use a lens in order to
detect the contours of scutes.



184 MARIAN MLYNARSKI

Scuta marginalia fairly well preserved, permitting their reconstruc-
tion. There are eleven of them (I-XI). The latero-marginal ones are the
most distinct. They are shaped like irregular quadrangles or pentagons.
The outer scute margins slightly protrude beyond the carapacial margin,
producing a faintly notched line. The marginal plates on which the
considered scutes are inserted take up about 1/3 of the width of plates.
Bone plate sutures never correspond with horny scute furrows in the
marginal area. Scutes M I are missing in our material, while scutes M IX
are damaged.

Scuta supracaudalia. On the presence of a complete right scutum
supracaudale, and fragment of the left scute, it has been possible to
reconstruct that part of the horny shell. They are pentagonal, with
rectilinear regular margins, symmetrically separated from one another
by furrows. These scutes resemble scuta supracaudalia in young individuals
of Chelonia mydas (L.).

Scuta costalia and scuta vertebralia. Poorly preserved furrow imprints
of scuta costalia permit the reconstruction of the lateral portions only.
These scutes (C I-IV) are broad, regularly shaped and symmetrically
arranged on either side of the carapace.

Scuta vertebralia have been approximately outlined in the writer’s
carapacial reconstruction. Owing to the inadequate state of preservation
of the vertebral area of the carapace, the contours of only some of the
vertebral scutes could be detected under the lens and placing the specimens
in appropriate light. Hence, in the attached diagrammatic reconstruction
of the carapace of Glarichelys knorri (Gray) from Winnica it was not
possible to indicate the vertebral horny scutes as in other areas of the
shell.

SYSTEMATIC POSITION

An accurate determination of the systematic position of the studied
sea turtle remains meets with difficulties and cannot, therefore, be quite
certain. These remains belong to an extremely young individual, almost
a hatchling, probably one of the youngest fossil turtles so far described
in palaeontological literature. The absence of the skull, of the hind limbs
and the notably fragmentary state of the plastron are obstacles in the
accurate determination of the systematic position. Taking account of
these difficulties, these remain are — on a number of morphological
characters, and their geological age and environment — assigned to
a species described from the Oligocene of Switzerland, whose systematic
position has lately been revised by Zangerl (1958). Hence the systematic
position of the Winnica sea turtle is as follows:
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Sectio Chelonioidea *
Family Cheloniidae
Genus Glarichelys Zangerl, 1958
Glarichelys knorri (Gray, 1831) iuv.

1831. Chelonia knorri Gray; J. E. Gray, Synopsis Reptilium, p. 54.

1834. Chelonia glaricensis Keferstein; Ch. Keferstein, Naturgeschichte des Erdkor-
pers, p. 255.

1865. Chelonia ovata Heer; O. Heer, Die Urwelt der Schweiz, p. 235.

Locality: menilitic shales in Winnica near Jaslo, Polish Carpathians.
Age: Lower Oligocene or Upper Eocene.

The here studied fossil remains have been assigned to the above
species on following grounds:

1. Tts general shell contour resembles that of the “owata” form
described by Heer, 1865 (fide Zangerl, 1958). As a whole the character of
shell suggests its assignment to the Chelonia-Eretmochelys group (tribus
Cheloniini: Zangerl, 1955-1958).

2. The morphology of the vertebral area of the carapace (nuchale
and neuralia) approaches the morphology of analogous parts of shell in
the specimens from Glarus. The presence of only eight neural plates in
the Winnica specimen is recognized as an individual feature without
taxonomic significance. The same applies to the presence of foramina
praenuchalia.

3. The pygal area of the carapace exhibits the same structural type
as is noted in the Swiss specimens. Moreover, it closely resembles the
pygal carapacial area in juvenile representatives of the recent species
Eretmochelys imbricata (L.).

4. The preserved plastral fragments, particularly so the winged
hyoplastral fragment, have a shape typical of the mentioned fossil species.

5. The morphology of digital phalanges of forelimbs, as well as of
the shoulder girdle which is an important taxonomic feature. Its descrip-
tion and correlation with the Swiss forms have been given in the preceding
chapter.

GENERAL REMARKS ON GLARICHELYS KNORRI (GRAY)

The first fossil remains of turtles which, on evidence now available
have been referred to G. knorri (Gray), were described nearly two
hundred years ago by G. W. Knorr and J. E. J. Walch, 1773 (fide Zangerl,
1958). They were discovered in Switzerland, in canton Glarus, from shales
containing an abundant fauna of early Tertiary fishes. These beautifully

2 Systematic after Mertens & Wermuth, 1855.
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preserved turtle remains were later re-described and cited by several
outstanding writers of the first half of the XIX century. Among others,
G. Cuvier (1825) also referred these fossil remains to a recent European
species Emys orbicularis (L.), at the same time postulating that this sea
turtle had since very remote geological times inhabited the lakes of
Switzerland. In Zangerl’s opinion, the specific name had been established
by Gray (1831) in his renowned work “Synopsis Reptilium”.

The first more detailed description of this turtle was given by H. v.
Meyer (1856) who had the opportunity of examining these remains in the
collections of the Zurich University.

Detailed information concerning the history of Glarichelys knorri
(Gray) has been published by Zangerl (1958). That author was able to
acquaint himself with the holotype ,,Chelonia® knorri described by Gray
(1831), as well as with other fossil remains of sea turtles. After a close
morphological analysis they were referred by him to the here studied
species. Studies on these turtles led Zangerl to a revision of the systematic
position of the Glarus turtles and to the establishment of a generic name
to include them. At the same time species described by Heer (1865) and
Keferstein (1834) were by Zangerl recognized as synonyms of Glarichelys
knorri (Gray).

It is certainly a noteworthy fact that the state of preservation of the
Glarus turtles is very similar to that of fossil remains found in Winnica
near Jaslo. Our specimen and the “ovate” form described by Heer (1865)
have both been dorso-ventrally compressed and beautifully preserved in
shales formed by petrification of bottom slime.

REMARKS ON FOSSIL AND RECENT CHELONIIDAE

Zangerl (1958) has given a most interesting review of thus far
described species which either belong or are allied to the family Chelonii-
dae (s. lat.). In order not to repeat data published by that author the
present writer will confine his statements to a brief acccunt of his personal
comparisons and observations concerning the studied systematic group
in its relation to the Polish specimen.

A correlation of the Winnica turtle remains with the fossil remains
of cheloniids is difficult owing to the scarcity of descriptions of onto-
genetically younger forms. Moreover, the majority of descriptions are
based on preserved skulls or long bones of large individuals (e.g. R. Ly-
dekker, 1889; O. P. Hay, 1908b; C. W. Gilmore, 1937; E. Daqué, 1912;
F. Rischkamp, 1926, and others).

Making allowances fer differences in size and degree of fossilization
- of the correlated individuals, the here described remains may be said to
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bear quite strong resemblance to the fossil remains of Chelonia gwinneri
Wegner, described in 1914 by Th. Wegner from the Oligocene of Germany.
In that author’s opinicn the presence of cne free claw in the paddle-like
forelimbs, as well as a number of other morphological characters, indicate
the assignment of this turtle toc genus Chelonia Latreille. After Zangerl
(1958), however, the systematic pesiticn of this species calls for revision,
its forelimbs being of a type structurally different than that noted in recent
genera of the sea turtle, and thus suggesting ancther specialization. The
present writer believes that the plastron of Ch. gwinneri Wegner shows
mere similarities to that in genus Eretmochelys Fitzinger than to that in
‘Chelcnia. The so-called sternal index (Briickenindex) cf the studied form—
as determined by Zangerl (og. cit.) — is typical of representatives of the
carettine group (tribus). The writer suppcses that Ch. gwinneri (Wegner)
belongs tc scme separate evclutionary line of fcssil cheloniids. It displays
features common to kboth recent grcups, Carettini and Cheleniini, but no
close relaticnships to cur sea turtle from Winnica. On the base of the
plastral morphology shown in Wegner’s reconstruction (1914) it may
reasonably be inferred that this turtle is notably more primitive than
Glarichelys knorri (Gray), among others in xiphiplastral structure.

Chelonia sismondai (Portis) (A. Portis, 1890; A. Fucini, 1909; R. Zan-
gerl, 1958) exhibits conspicuous differences of morphclogy as compared
with the Winnica specimen. The latter is with a completely different type
of plastron, deprived of the inner winged hyoplastral processes. According
to Zangerl (op. cit.) this Pliocene species, recorded from the wide known
Valdarno expcsures, most likely belongs to genus Chelonia, as is, inter
alia, suggested by its sternal index.

To end up his notes on fossil cheloniids the writer wishes to mention
the numerous sea turtle remains from the London Clay, first described
by R. Owen and T. Bell (1849) and later revised by R. Lydekker (1889).
On the base of these descriptions and excellent lithographs published by
Owen and Bell (op. cit.), it is supposed that the Lendon Clay turtles contain
representatives of various marine forms besides those of family Chelonii-
dae s. str. The systematic position of these forms, as well as of all fossil
sea turtles, described cor revised by earlier authors, has lately been revised
in detail by E. Williams (fide Zangerl, 1958). The present writer has not
succeeded tc find among these forms any remains bearing similarities to
the Winnica specimen.

Among the recent forms Eretmochelys imbricata (L.) bears closest
resemblance with the discussed turtle remains. In the first place this is
observable in plastral morphology. Regretfully, owing to the fragmentary
preservation of our remains it has not been possible to determine the
sternal index of the Winnica specimen.
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FORAMINA PRAENUCHALIA IN CHELONIIDAE

Distinct foramina praenuchalie occur in representatives of Glarichelys
knorri (Gray) from the Swiss Oligocene, also in our specimen. These
elements have so far been considered by O. P. Hay (1908), F. v. Huene
(1956) and others, as a diagnostic morphological character. However, it
has not actually been possible to ascertain their presence in all of the
known representatives of that fossil Mesozoic group. According to Zangerl
(1953), e. g. they do not occur in such genera as Osteopygis (Osteopyginae),
Prionachelys and others. Similar foramina praenuchalia are sporadically
encountered in recent representatives of the cheloniids. When examining,
in Brasilian scientific institutes, the turtle shells of Chelonia mydas (L.)
this writer noted the presence of typical foramina preenuchalia in a mature
but rather small specimen from the neighbourhood of Santos, deposited
in the Departamento de Fisiologia Geral e Animal da Universidade de Sao:
Paulo. Moreover, in other conspecific specimens he observed foramina
praenuchalia — either single or of uneven size — similar to those probably
possessed by the here described Glarichelys knorri (Gray). The presence of
foramina praenuchalia in recent sea turtles has been repeatedly noted by
Dr. Zangerl in specimens examined by that author in museums and
scientific institutions of the U.S. A. (letter communication).

The occurrence of these foramina in representatives of Glarichelys
knorri (Gray) is by Zangerl (1958) held as a merely transitional feature.
He suggests that they would have probably occurred during further
ontogeny (op. cit., p. 17). Foramina praenuchalia, sporadically present in
.cheloniids, are vestiges persisting from the stage of the early ossification
of the shell. They are probably connected with certain disturbances in
the normal ontogeny. Conclusions concerning phylogenetic relationship
between Toxochelyidae and Cheloniidae, drawn on the mentioned morpho—
logical characters, may be incorrect.

Hence, the presence of foramina praenuchalia in representatives of
Glarichelys knorri (Gray) cannot be regarded as a feature characteristic
of this form, or as being of taxonomic significance here.

PHALANGES OF SEA TURTLES

The presence or absence of condyles in digital phalanges of sea turtles
is an important taxonomic character. The presence of condyles, permitting
the motion of digits, is undoubtedly a primitive character in marine turtles.
It is believed to be one of the diagnostic taxonomic features in the separa-
tion e.g. of Taxochelyidae from Cheloniidae (Hay, 1908a; Huene, 1956,
and others). Zangerl (1953) likewise states that taxocheliids were able
more freely to bend the digits of their forelimbs.
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In the remains of young Glarichelys knorri (Gray) from Winnica the
few digital phalanges are strongly thickened in the diaphysal area, having
the semblance of condyles (see photograph). Similar thickenings are always
encountered in very young individuals; however, they are not the typical
-condyles enabling the digits to bend. Therefore, the differentiation in
fossil materials of true condyles from thickenings similar to those here
described presents considerable difficulties.

ON BIOLOGY AND ECOLOGY OF THE SEA TURTLE FROM WINNICA

In the writer’s opinion, the presence in menilitic shales of Winnica
of the remains of young sea turtles testifies to the littoral character of the
fauna in that area. This is also indicated by the find, besides the other
missing specimen, of the impression of a land plant. On the writer’s own
-observations of young recent sea turtles, in size corresponding to the
Winnica specimen, the occurrence of such individuals is associated with
.an off-shore environment, being only occasionally encountered in pelagic
areas. Research work, done concerning the fish fauna of these areas by
Jerzmanska (1958), confirms the supposition as to the littoral character of
the marine fauna near Jasto. The presence in early Tertiary deposits of
the Polish Carpathians of young specimens of Glarichelys knorri (Gray)
suggests certain faunistic similarities between this area and that of canton
‘Glarus in Swiss. Most likely some islands of a beachy sea shore, favourable
for the laying of reptile eggs, must have existed near the locality that
yielded the discussed turtle remains.

Zangerl (1958) supposes that G. knorri (Gray) was a turtle of moderate
size, frequenting the calm waters of fiord-like sea bays (op. cit., p. 27-28).
In his opinion, the state of preservation of the Glarus specimens does not
suggest their fossilization at greater depth. The here discussed remains
have been preserved under similar environmental conditions. They ex-
perienced rapid fossilization in a shallow bay on an argillaceous floor,
where petrification set in very soon.

Certain similarities of G. knorri with the recent species of Eretmo-
-chelys imbricata, and the Tertiary faunal finds from the vicinity of Jasto
so far available, suggest that climatic conditions prevailing there were
similar to the present climate near Ceylon or in the tropical areas of the
Atlantic Ocean.

Zoological Institute of the
Polish Academy of Sciences
Cracow Branch
Krakoéw, October 1958
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MARIAN MLYNARSKI

GLARICHELYS KNORRI (GRAY) — ZOLW MORSKI Z LUPKOW MENILITOWYCH
KARPAT

Streszczenie

Praca niniejsza zawiera opis szczgtkow miodego osobnika zolwia morskiego,
pochodzgcego z tupkow menilitowych z miejscowosci Winnica kolo Jasta, znalezio-
nego przez Dra S. Kadyia z Jasla.

W cze$ci opisowej podano dokladna charakterystyke zachowanych szczgtkow
oraz przeprowadzono szereg porownan peszczegolnych czesci z wspolczesnymi i ko-
palnymi zoélwiami morskimi.

Uzasadniajgc stanowisko systematyczne omawianego okazu zaliczam go do ga-
tunku Glarichelys knorri (Gray) (Cheloniidae), opisanego z oligocenskich warstw
kantonu Glarus w Szwajcarii. Przy okreslaniu stanowiska systematycznego opieralem
sie przede wszystkim na najnowszej, moncgraficzne] rewizji kopalnych zolwi szwaj-
carskich R. Zangerla (1958).

W czesci ogolnej podaje kilka uwag dotyczgcych morfologii i taksonomii ko-
palnych i wspolczesnych zolwi morskich. Uwagi te dotyczg typéw budowy pancerza
brzusznego u poszczegdélnych rodzajéw wspdlczesnych, wystepowania otworow pre-
nuchalnych (foramina praenuchalia) u wspolczesnych przedstawicieli rodziny Chelo-
niidae oraz morfologii palcow u miodych osobnikéw tej samej grupy systematycznej.

Na zakonczenie podano kilka uwag o warunkach zycia z0lwi morskich w trze-
ciorzedzie w regionie Jasla. Panowal tam przypuszczalnie klimat tropikalny lub
subtropikalny oraz znajdowal sie brzeg morski lub wyspy, umozliwiajace zoiwiom
skladanie jaj.

Przy przygotowywaniu niniejszej publikacji korzystalem z materialéw wspdl-
czesnych, znajdujacych sie w kilku zakladach naukowych w Brazylii, oraz z mate-
rialéw zebranych osobiscie na wyspie Ilha da Trindade na Atlantyku Poludniowym.

OBJASNIENIA DO ILUSTRACJI

Fig. 1. (p. 179)
Rekonstrukcja karapaksu mlodego osobnika Glarichelys knorri (Gray) z Winnicy;
wielk. nat.
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Fig. 2 (p. 181)
Glarichelys knorri (Gray). schematyczna rekonstrukcja kos$ci pasa barkowego
okazu z Winnicy: 1 coracoid, 2 humerus, 3 scapula: » 2.
Pl 1

Fotografia mlodego osobnika Glarichelys knorri (Gray) z Winnicy: prawie
wielk. nat.
Pl 11

Schematyczny rysunek ulatwiajgcy znalezienie poszczegdlnych fragmentéw na
zalgczonej fotografii: I osrédka czaszki wraz z fragmentami kostnymi, 2 plytka nu-
chalna, 3 humerus, 4 scapula. 5 carpalia (?). 6 plytki kostalne. 7 kosci korakoidalne,
8 fragmenty hyoplastronéw, 9 plytki marginalne. 10 plytki ksifiplastralne. 11 os pubis.
12 plytki neuralne, 13 plytka epiplastralna. 14 fragmenty falang, 15 kos$é¢ radialna,
16 plytka suprapygalna, 17 bruzdy tarczek kostalnvch. 18 odciski tarczek marginalnyvch

MAPHAH MJIbIHAPCKH

GLARICHELYS KNORRI (GRAY) — MOPCKA{ YEPETIAXA U3 MEHUJUTOBBIX
CJIAHUEB KAPIIAT

Pe3stome

HacroAwasa pabora COAEPIKMT OMUCAHMVE OCTATKOB MOJIOAOA OCOOM MOPCKOL
vepenaxy, HauaenHo# JIp-om C. Kaabim B MEHHIUTOBBLIX CJaHOAX B MECTHOCTU

Buunuua 6au3e r. fcrno.

B onucanuu paHa 1noapobHAaA XapaKTEPUCTHMKA COXPAHMBIUMXCA OCTATKOB
VM CpaBHEHHE OTAENbHBIX YAacTell COBPEMEeHHbLIX M VCKOTAaeMbIX MCPCKMUX dYepenax.

OB60CHOBBLIBAA CUCTEMATMUECKOE TMOJIOXEHUe 3TOro odpasla aBTOP NPUYMCIAET
ero x supy Glarichelys knorri (Gray) (Cheloniidae), onucaHHOMY M3 OJUIOLNEHOBBLIX
OTNIOXKHeHMH KauroHa I'napyc B lleeiuapuy. OnpeaenAs CuCTEMaTUYeCKYIO TIPUHAK-
JIEXHOCTb, ABTOP OCHOBBLIBAJICA TIPEXKAe BCEro Ha CaMoil HOBOI MOHOrpaduyecko
PEBM3UM LUBEHUAPCKUX MCKoNaeMbix depenax P, Ilaurepns (R. Zangerl 1958).

B obuieit 4acTM aBTOP NPUBOAUT HEKOTOPbIE 3aMedyaHusd, Kacarouuecsa mopdono-
I'MM U TAKCOHOMUM MCKONAEMbIX M COBPEMEHHBIX MOPCKMX 4yepernax, a IJaBHbIM obpa-
30M HaJdMuug TpeHyxXanbuelX oTeBepcTtuir (foramima praenuchalia) y cosBpeMeHHBIX
npencraButeneir cemericrea Cheloniidae 1 MopdonorMu nansbUeB y MOJOABIX 0CODeit
S3TOI >Ke CUCTeMaTU4YeCKOU TIpyInbI.

3aTeM aBTOP BbLICKA3bLIBAETCA IO T[OBOAY YCJOBUI KM3HM MODPCKUX Hepenax
B payiose r. Acgo B TpermyHoMm nepuoje. ITo BCeit BEPOATHOCTM IOCMOACTBOBAN TaM
E Te BPEMEHa TPONMUKAJbHBIN UM CYGTPONMKANbHBIN KAnMaT, @ B NOOIU30CTI JOJKEH

Bb1T HAXOOUTBCA MOPCKOW feper MM OCTPOBA, JarolMe yeperaxaM BO3MOM(HOCTH
Knaaku Auvl,

TIpu ob6paboTKe OMUCAHHOro obpa3la aBTOP MONBL30BAJICA COBPEMEHHLIMM MaTe-
pranaMy, HaXOAALUMUCA B HECKONBKUX HAY4YHBLIX UHCTUTYTaX B Bpasunuu, u cobpan-
HbIMM JMYHO aBTOPOM Ha ocTpoBe TpuUHAAKe B FOXKHOM 4YacTV ATJAHTHUYECKOro
oKeaHa.
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Glarichelys knorri (Gray), Winnica specimen, photograph; approx. nat. size.
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Diagram of the photograph: 1 cast of skull and bone fragments. 2 nuchal plate,

3 humerus, 4 scapula. 5 carpalia (?), 6 costal plates, 7 coracoids, 8 fragmentary hyo-

plastrals. 9 mavginals. 10 xiphiplastrals. 11 os pubis, 12 neurals, 13 epiplastron,

14 fragmentary phalanges, 15 radius, 16 suprapygal plate. 17 furrows of costal plates,
18 imprints ot cranial bones.

Acta Palaeontologica Polonica — vol. IV,’Z 13
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