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Elasmobranch teeth from the mid-Cretaceous
sequence of the Mangyshlak Mountains,
Western Kazakhstan

ABSTRACT: A relatively small assemblage of the elasmobranch teeth collected in the mid-
Cretaceous (Upper Albian through Coniacian) sequence of the Mangyshlak Mountains,
Western Kazakhstan (see MARCINOWSKI & al. 1996; this volume) is dominated by the
hybodontoids of the genus Ptychodus AGAssiz, 1838, associated with few proper sharks.
Within the Ptychodus assemblage that comprises the common AGASSIZ’ species mammi-
llaris, rugosus, polygyrus, and the rare latissimus, indicated is the presence of P. rugosus
DrxoN, 1850, the species only occasionally recorded in Europe. The whole assemblage is,
however, identical with that known from the Albian and the Upper Cretaceous sequences of
Europe, and this supports an assignment of the Mangyshlak area to the European
Zoogeographic Realm during the mid-Cretaceous.

THE PROVENANCE OF THE MATERIAL STUDIED

The teeth, the only remains of the elasmobranch fish that have been
met when studying the mid-Cretaceous (Upper Albian through Coniacian
sequences of the Mangyshlak Mountains, Western Kazakhstan), appeared
to be rare faunistic elements of many, quite widespread and much fossilif-
erous strata, detaily described in a separate paper (MARCINOWSKI & al.
1996). They are confined primarily to the condensed sequences, developed
as the Phosphatic Horizons, especially numbered Vb and V, that ranged
Middle — Upper Cenomanian and Upper Turonian — Coniacian respective-
ly (see MARCINOWSKI & al. 1996). A regional phosphatization process,
responsible for the preservation of the faunal elements is interpreted by
MARCINOWSKI & al. (1996) as progressing during relatively high stands,
whereas the formation of the Phosphatic Horizons (I - V), featured by
residual lags of phosphatic nodules and condensation and/or reworking of
fauna, proceeded at the regressive pulses of the sea stands.
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The number of the collected teeth of elasmobranchs is very low indeed,
as compared to all other fossils (see MARCINOWSKI & al. 1996). A paucity of
the fish remains is thus a remarkable feature of all the studied mid-
Cretaceous sequences of Mangyshlak. Nevertheless, the recognized assem-
blage seems to be worthy of description, to complete the former brief
accounts of the ammonites, belemnites, inoceramid bivalves, and echino-
derms, particularly the irregular echinoids, as given by MARCINOWSKI & al.
(1996).

THE ELASMOBRANCH ASSEMBLAGE

The studied assemblage of the elasmobranch remains from the mid-
Cretaceous sequences of Mangyshlak consists mostly of teeth of the
hybodontoid sharks of the genus Ptychodus AGassiz, 1838, associated
with a lesser number of those of proper sharks (see Pls 1 - 2).

The whole . studied material is poorly preserved, and the teeth are
mechanically damaged to a variable extent. The proper sharks are repre-
sented mostly by fragments of the crowns, and only a few bear fragments
of the root. The same concerns the Ptychodus teeth, some of which are,
moreover, not extractable from hard phosphatic matrix.

All the species recognized within the studied assemblage are well
known in the literature. If the proper sharks are represented by quite com-
mon species, the hybodontoid sharks exhlblt a few forms rarely noted in

the recognized reports.

PLATE 1

Elasmobranch teeth from the mid-Cretaceous Besakty section in the
Mangyshlak Mountains, Western Kazakhstan

All specimens come from Bed 42A (Posphatic Horizon Vb) — Upper Turonian — Coniacian
) (see MARCINOWSKI & al. 1996, pp. 32-33)

1 — Lamna ( ?Plicatolamna) sp.
2 — Oxyrhina mantelli AGAsSIz, 1843
3 — ? Oxyrhina sp.
-4 — Squalicorax falcatus (AGASSIZ, 1843) : broken crown of a lateral tooth
5 — Ptychodus mammillaris AGASs1z, 1839 : tooth of the adsymphysial file of the upper jaw
6 — Ptychodus polygyrus AGAssIz, 1839
" 7a - Tb — Ptychodus rugosus DIXON, 1850 : 7a — upper, 7b — lateral view ;
8a-8b— Ptychodus rugosus DIXON, 1850, symphysial tooth of the lower jaw: 8a — upper,
8b — lateral view
9 — Ptychodus latissimus AGASSIZ, 1843

All photos taken x 2
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Elasmobranch teeth from other mid-Cretaceous sequences of the
Mangyshlak Mountains, Western Kazakhstan

1 — Ptychodus decurrens AGASSIZ, 1839; 2 — Ptychodus mammillaris AGAssiz, 1839; both from Shyrkala - Airakty sec-
tion, Bed 20 (Phosphatic Horizon /Vb) — Upper Cenomanian (see MARCINOWSKI & al. 1996, p. 15).

3 — Ptychodus decurrens AGAssiz, 1839; Kush section, Bed /5 (Phosphatic Horizon /Vb) — Middle — Upper Cenomanian
(see MARCINOWSKI & al. 1996, p.19).

4 — Cretolamna appendiculata (AGassiz, 1843); Shakh-Bogota section, Bed /7 (Phosphatic Horizon V) — Upper Turonian
(see MARCINOWSKI & al. 1996, p. 7)

All photos taken x 2

Comparative material of Ptychodus rugosus DIXoN, 1850
from the mid-Cretaceous of Europe

5 — Specimen from the “Odra” quarry at Opole, Lower Silesia, Poland; uppermost part of the Middle Turonian (see
WaLAszczyk 1992, pp. 96 and 109)

6 — Specimen from the Arnager Greensand, Isle of Bornholm, Denmark; Lower Albian — Middle Cenomanian (see
CHRISTENSEN 1984, pp. 320-321; cf. also MARCINOWSKI & RADWANSKI 1983, pp. 75-76)

Both photos taken x 2
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In particular sections of the mid-Cretaceous sequence of
Mangyshlak, the elasmobranch teeth are more frequent only in one layer
(Bed 42A) of the Besakty section, and their collection is presented herein
almost fully (P1. 1, Figs 1-9). The other sections yielded very scare mater-
ial that is herein illustrated (P1. 2, Figs 1-4) to show some better preserved
specimens, especially those of the genus Ptychodus, represented locally by
the species other than in the Besakty section.

SOME REMARKS ON THE RECOGNIZED SPECIES

The proper sharks are relatively common elements of the mid-
Cretaceous sequences of Mangyshlak. Within the collected specimens,
mostly numerous fragments of small teeth, only few are taxonomically
identifiable (see Pl. 1, Figs 1-4 and P1. 2, Fig. 4).

Of the reported species, a fragment of the lateral tooth of Squalicorax falcatus
(Acassiz, 1843) may be commented: its size, slightly larger than average for the species, and
stronger serration (see Pl. 1, Fig. 4) indicate possibly its being close to the forms transitional
(see HERMAN 1977) to the evolutionary younger species, S. kaupi (AGAssiz, 1835).

The hybodontoid sharks to which the genus Ptychodus AGASSIZ,
1838, has recently been assigned (see CAPPETTA 1987), are represented by
five species, whose occurrence is to be commented as follows.

Ptychodus mammillaris AGAsSIZ, 1839

These relatively small-sized teeth (see Pl. 1, Fig. 5 and PL. 2, Fig. 2) are concordant
with those reported in the referenced literature. A highly asymmetric tooth (P1. 1, Fig. 5) is
interpreted herein as of the adsymphysial file of the upper jaw (compare WooDWARD 1912,
Pl 47, Fig. 19).

The species has often been recorded from Poland (i.a. ROEMER 1870, KSIAZKJEMCZ
1927, Maeeck1 1980) as ranging Cenomanian through Santonian. The Authors reported it
from the Cenomanian (RADWANSKI 1969, MARCINOWSKI & RADWANSKI 1983) and Turonian
(MARCINOWSKI 1974). It is also known from the Turonian of the Ukraine (SHAKH &
KARPENCHUK 1964).

Ptychodus rugosus DIXoN, 1850

The collected specimens, solely in the Besakty section (see P1. 1, Figs 7-8), are rather
large as for this species (see WOODWARD 1912). The larger tooth (Pl. 1, Fig. 8a-8b) is inter-
preted herein as of the symphysial file of the lower jaw.

The species is known from isolated teeth, rarely noted in the literature (see
WooDWARD 1912, HERMAN 1977), what justifies to illustrate herein the two comparative
specimens from Poland and Denmark (Pl. 2, Figs 5-6). From Poland, from the Cracow
Upland, one specimen was formerly noted by KsIAZKiEWICZ (1927), and another one by
MAERECKT (1980).
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Ptychodus polygyrus AGaAssiz, 1839

The collected specimen (see Pl. 1, Fig. 6), of a smaller size as for the species (see
WOoODWARD 1912), and highly asymmetric is probably from the lateral file of the lower
jaw.

The species is known to range Turonian through Lower Campanian, being especially
common in the Turonian (see WOODWARD 1912, HANTKE 1958, HERMAN 1977). In Poland,
reported only from the Turonian and Santonian of the Cracow Upland (Ks1AZKiEwicz 1927,
MAtECKI 1980, MARCINOWSKI & RADWANSsKI 1983). In the Ukraine, it is not rare in the
Coniacian (SHAKH & KARPENCHUK 1964).

Ptychodus latissimus AGASSIZ, 1843

The only collected specimen, extremely well preserved (see Pl. 1, Fig. 9), coincides
with those presented in the literature (see WOODWARD 1912, HERMAN 1977).

This relatively rare species was noted from Poland only by one credible specimen from
the Opole Cretaceous, by ROEMER (1870, P1. 36, Fig. 7), and by some obscure specimens
hardly recognizable in their photos presented by Ksiazkiewicz (1927). In the Ukraine, it
occurs in the Turonian (SHAKH & KARPENCHUK 1964).

Ptychodus decurrens AGASS1z, 1839

The collected specimens (see Pl. 2, Figs 1 and 3) coincide well with those presented in
the literature (see WOODWARD 1912, HERMAN 1977). From Poland the species is credibly
reported only from the Cenomanian (KSIAZKIEWICZ 1927, MARCINOWSKI 1974, MARCINOWSKI
& RADWANSKI 1983).

The studied assemblage of the Ptychodus species is identical with
that known from various European regions (see WOODWARD 1912,
HerMAN 1977, CAPPETTA 1987). As it may be ascertained from the recog-
nized reports, the most common in Europe are the species P. mammillaris
and P. decurrens, the both occurring primarily in the Cenomanian. It may
be noted that these two species are also known from the North American
mid-Cretaceous (see references in: WILLIAMSON & al. 1993), where they
associated to some other (7endemic) species (see CAPPETTA 1987,
WILLIAMSON & al. 1993). It is thus nothing particular that these two
species, although rare, are more often found than the others in the mid-
Cretaceous sequences of the Mangyshlak Mountains in Western
Kazakhstan.

Institute of Geology
of the University of Warsaw,
Al. Zwirki i Wigury 93,
02-089 Warszawa, Poland
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1-8 — Trochoceramus morgani (SORNAY); Aimaki section, Daghestan; L. Maastrichtian; nat. size; 1 — Specimen No. A 408-5,2 — A 398-1,
3-A408-6,4—-A401,5-A408-8,6—- A 408-2,7-A382,8-A410
9 — Trochoceramus tenuiplicatus (TZANKOV); Specimen No. K12, Nida Trough, south-central Poland; L. Maastrichtian; x 0.9
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