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Introduction

A relatively abundant and varied in species inocera-
mid bivalve fauna has been found in the Upper Cre-
taceous sediments near the town of Breznik. Most
numerous inoceramid bivalves appear in the upper
Turonian and Coniacian rocks.

Inoceramid bivalve faunas is very indicative for
the stratigraphic subdivision of the Upper Cretaceous
sedimentary sequences. Inoceramid bivalves occur
individually, or with other macrofossil groups, such
as ammonites, echinoids, other bivalves, etc.

General remarks

Not many Bulgarian authors have taken into account
this important fossil group for the Upper Cretaceous
stratigraphy until now. It has mostly been used for
stratigraphic purposes in Campanian and Maas-
trichtian sediments (Stephanoff, 1931; Tzankov,
1947; Tzankov et al., 1960; Jolkicev, 1962; Jolkicev,
Karagiuleva, 1962). Jolkicev et al. (1968) have used
inoceramid bivalves for stratigraphic subdivision of
Coniacian and Santonian sediments in the area of
the town of Dragoman. Tzankov (1968) has applied
a list of inoceramid bivalves in Upper Cretaceous
sediments and later has described them taxonomi-
cally (Tzankov et al., 1981).

In Bulgarian geological literature has not been
done biostratigraphic zoning of Turonian and Co-
niacian sediments on the basis of inoceramid bivalves,
until now. Different biostratigraphic schemes ac-
cording to this fossil group have been introduced in
different parts of the world, depending on the pres-
ence and the abundance of taxons. Such zoning is
known in Poland (Walaszczyk, 1992), Austria (Troger,
Summesberger, 1994), Germany (Kaufman at al.,
1996), Kazakhstan (Marcinowski et al., 1996), Ger-
many and Poland (Walaszczyk, Wood, 1999), Unit-

ed States (Walaszczyk, Cobban, 2000), Madagascar
(Walaszczyk et al., 2004) and etc.

In the present investigation for the biostratigraph-
ic zoning is used the scheme of Walaszcyk and Wood
(1999) proposed for Poland and Germany. The zone
Mpytiloides insertus is characterised by Walaszczyk
and Cobban (2000) (fig. 1). The proposed scheme
by Walaszcyk and Wood (1999) is almost identical
with the latter, introduced for the Western Interior
of the USA.

The aim of this study is to make an attempt for
zoning of Middle Turonian and Coniacian sedi-
ments according to inoceramid bivalves. This fossil
group is considered with a classification approach
which is new for Bulgaria. The following genus are
established: Mytiloides Brongniart, 1822, Inoceramus
Sowerby, 1814, Cremnoceramus Cox, 1969 and Tethy-
oceramus Sornay, 1980.

The two stages contain different inoceramid as-
semblages. At the Turonian stage dominate inocera-
mid bivalves represented by Mytiloides and Inocera-
mus, where in the Coniacian sediments the fauna is
dominated by Cremnoceramus and Tethyoceramus.

The fossil specimens are collected from differ-
ent rock successions near the villages Rebro, Ljalintzi,
Izvor, Filipovtzi and the town of Dragoman. These
sequence represent a marlstone-limestone unit (Mid-
dle Turonian and Lower Coniacian) (Kostadinov,
1995). The fossil material occurs mainly in grey, pale
grey and beige alochemic limestones and marls in
the studied areas.

Some of the zones are not presented in the stud-
ied sections due to no characteristic taxons or as-
semblages have been found (fig. 1).Three of the zones
are indicated in the rock succession and one is es-
tablished through the interception of its lower and
upper boundaries.
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Fig. 1. Corelation of the inoceramid zonation proposed here with the published schemes of
Walaszczyk and Wood (1999) and partially Walaszczyk and Cobban (2000)

Description of the inoceramid zones
Mpytiloides incertus Interval Zone

Definition and character: The base of the zone is
defined by the first occurrence of the taxon Myti-
loides incertus (Jimbo, 1894) and its upper bound-
ary by the first occurrence of the Mytiloides scupini
(Heinz, 1930). The taxon Mytiloides incertus is par-
ticularly common in the upper part of the zone, and
continues its occurrence in the upper zone Myti-
loides scupini.

Walaszczyk and Cobban (2000) mentioned that
the lower part of the zone is dominated by the inoc-
eramid taxon M. mytiloidiformis and species of the
lamarcki group, which are not found in the rocks
studied. The zone ranges over the middle and part
of the upper part of the Upper Turonian.

This zone is indicated in the sediments near the
villages of Rebro and Izvor. Near the village of Izvor
Mpytiloides incertus occurs with Mytiloides costella-
tus (Woods, 1912), whereas near Rebro it is accom-
panied by the amonitic taxon Gaudryceras (Gros-
souvre, 1894).

Mpytiloides scupini Interval Zone

Definition and character: The base of the zone is
marked by the first appearance of the taxon Myti-
loides scupini. Its upper boundary is defined by the
appearance of the first representatives of the Crem-
noceramus waltersdorfensis waltersdorfensis lineage.
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Walaszczyk and Wood (1999) mentioned that in
the upper part of the zone is marked by a relative
abundance of the associated species Mytiloides her-
bichi (Atebekian, 1969).

The zone ranges over the upper part of the Up-
per Turonian.

This zone is indicated in the sediments near the
village of Filipovtzi. In the studied rocks in the low-
er part of the zone is characterised by inoceramid
fauna with abundance of specimens of Mytiloides
scupini (Heinz, 1930) and individuals of Mytiloides
herbichi (Atabekian, 1969), occurrence of represen-
tatives of Mytiloides labiatoidiformis (Troger, 1968)
were observed also.

Cremnoceramus crassus inconstans Interval Zone

Definition and character: The base of the zone is
marked by the first appearance datum of the Crem-
noceramus crassus inconstans, the earliest represen-
tative of the crassus lineage. The upper boundary is
placed in the appearance level of either Cremnoce-
ramus crassus crassus or Cremnoceramus deformis
deformis.

The presence of this zone is proved to the West of
the village of Rebro. Together with the index taxon
occur also Tethyoceramus madagaskarinensis Heinz,
1933, and Tethyoceramus ernsti (Heinz, 1928). The
zone is characteristic for the middle parts of the
Lower Coniacian.



Cremnoceramus crassus crassus/Cremnoceramus
deformis deformis Parallel zone

Definition and character: The base of the zone is
marked by the appearance of Cremnoceramus cras-
sus crassus (Petraschek), and the coincident, but
usually less regular occurrence of Cremnoceramus
deformis deformis (Meek). Both index form of the
zone are members of phyletic lineage, and the lower
boundary of the zone may consequently be relatively
difficult to define, due the imprecise delimitation of
both subspecies from their respective phyletic an-
cestors, i.e. Cremnoceramus deformis erectus and
Cremnoceramus crassus inconstans. The upper
boundary is marked by the first appearance from
the representatives of Volviceramus Stoliczka, 1871.

This zone is indicated in two areas — to the West
of the village of Rebro and near the town of Drago-
man. In the Coniacian sediments near the village of
Rebro occur only representatives of C. crassus cras-
sus and not specimens of C. deformis deformis. In
the same rocks also occur relatively well preserved
and abundant specimens of Tethyoceramus mada-

References

Jolki¢ev, N. 1962. Inoceramen aus dem Maastricht Bul-
gariens. — Travaux sur la Géologie de Bulgarie, Sé-
rie Paléontologie, 4, 133—169 (in Bulgarian).

Jolkicev, N., J. Karagiuleva. 1962. Stratigraphy of Up-
per Cretaceous on hill of Melovete (Breznishko). —
Travaux sur la Géologie de Bulgarie, Série Stratig-
raphie et Tectonique, 4, 117—132 (in Bulgarian).

Jokicev, N., P. Niniov, P Pencev. 1968. Uber die Anwe-
senheit von Coniac — und Santonablagerungen im
Kries Dragoman. — Rev. Bulg. Geol. Soc., 3, 325—
329 (in Bulgarian).

Kauffman, E. G., W. J. Kennedy, Ch. J. Wood. 1996.
The Coniacian stage and substage boundares. — Bull.
de U'Institut Royal des Sciencis Naturelles de Belgique,
Sciences de la Terre, 66, 81—94.

Kostadinov, V. 1995. Upper Cretaceous. — In: Zagorchev
et al. Explanatory note to the geological map of Bul-
garia on scale 1:100 000. Vlasotnica and Breznik.
Sofia, Committee of Geology and Mineral Resourc-
es and Geophisics, 41—66.

Marcinowski, R., I. Walaszczyk, D. Olszewska-Nejbert.
1996. Stratigraphy and regional development of the
mid — Cretaceous (Upper Albian through Conia-
cian) of the Mangyshlak Mountains, Western Kaza-
khstan. — Acta Geol. Polonica, 46, 1—2, 1—60.

Stephanoff, A. 1931. Le Crétacé Supérior dans les Ver-
sants Occidentaux de la Montagne Golo-Biardo en
Bulagrie. — Rev. Bulg. Geol. Soc., 3,3—32 (in Bulgar-
ian).

Tzankov, V. 1947. Sur la Spécifique et Stratigraphique
de Inoceramus regularis, d’Orb. et Inoceramus bal-
ticus, Bohm. du Crétacé Supérieur de la Bulagarie.
— Rev. Bulg. Geol. Soc., XV—XIX, 197—204 (in Bul-
garian).

Tzankov, V. 1968. Upper Cretaceous. — In: Stratigraphy
of Bulgaria. S., Edition of Science and Art, 253—293
(in Bulgarian).
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ing scheme for Madagascar and compared it with
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Near the town of Dragoman, on Kondel hill were
found representatives of the two index subspecies —
C. crassus crassus and C. deformis deformis, and
individual ammonite taxons occurred also. This zone
is characteristic for the uppermost part of the Lower
Coniacian (fig. 1).

Results

In the studied area were established 10 species of
inoceramid bivalves possessed to 4 genus.

A contemporary classification of inoceramid bi-
valves is applied for the first time in Bulgaria.

Four inoceramid zones were established and iden-
tified.
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HoBu OnocTpaturpadcku JaHHU 110 MHOIlEPAMU/THU OMBAJIBUM
B MHTEPBAJIa rOpeH TYPOH — KOHHMAC (ropHa KpeJaa) B 4acT

oT 3anmagnoro CpeaHoropue

Houo Jouee

Pe3rome. TopHokpennara cepusi B bbiarapust cb-
I'bpKa CPaBHUTEJIHO M300UIHA WUHOIEpAMUIHA
(dayna. B vact ot 3amagHoro CpemxHoropue B o0J1a-
CcTa Ha rp. Bpe3HI/IK B TYPOHCKHU U KOHHACKU CCIOU-
MEHTH IMOI1a/THAXMe Ha TakaBa ¢ayHa. MHonepamu/i-
HUTE OMBAJIBUM MOTAT YCIIEIIHO /1a CE M3MOJI3yBaT
3a OuocTpaTturpadcku neau. sciensanu ca 5 pas-
pesa, B MHTepBaJia TYPOH — KOHMAC (TOpHA Kpeaa),
KOUTO MOMAIaT B 00XBaTa HA MEPreIHO-BapOBUKO-
Bata 3anpyra (Kocragmuos, 1995). Te cbabpxar
ciegHuTe ipeacraButeny: Inoceramus Sowerby, 1814,
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Mpytiloides Brongniart, 1822, Cremnoceramus Cox,
1969 u Tethyoceramus Sornay, 1980. IIpu TakcoHO-
MUsITa Ha Ta3u (POCHUITHA TPyIla € M3M0JI3BaHa ChBpe-
MeHa KiTacuuKaIs Ha WHOIIEpaMUIHATE OUBaJI-
BUU. YCTAaHOBEHU U MHAUKUPAHU ca 4 MHOIEPpAMU/I-
HU 30HU: 30Ha Mytiloides incertus, 30Ha Mytiloides
scupini, 3o5a Cremnoceramus crassus incomnstans,
3oHa Cremnoceramus crassus crassus/Cremno-
ceramus deformis deformis B TOPHOTYPOHCKH M JTOJI-
HOKOHHACKU CCONUMCHTU.



