GEOLOGICA BALCANICA, 18. 4, Sofia, Augusi. 1988, p. 47—53.

Calcareous nannoplankton zonation
of the Cenomanian Stage in Central
North Bulgaria

D. Sinnyousky!, S. Shumenko®

Y Institute of Mining and Geology, 1156 Sofia
* State University of Kharkov, 310077 Kharkov, USSR

(Accepted for publication January 15, 1988)

. Cunvoecku, C. llysmenko — 3onasbHoe pacusencnue cenomanckoeo apyca Ilenmpaavrod CesepHoti
Boacapuu no useecmrocomy HaHonaauKkmory, Bnepeule Ha TeppUTOPHK 3TONH CTpaHbl JeJaeTCA MONBITKA
Ansl 30HAJABHOrO pacu/JeHeHHS BepPXHEeMeJOBBLIX NMOPOA 1O H3BECTKOBOMY HAaHOMAAHKTOHY. OGBeKTOM
MCCJACAOBAHHA HABAAIOTCH HaHOPOCCHAMH M3 MepreabHBIX nopoA CaHaJAHHOBCKOIN CBHTHI (CeHOMaH),
obGHaxawuuecs no npasomy Gepery pekd Ocwhima, mexay ceasamun Hopavenwe m Camaaunoso, cesepo-
BOCTOUHee OT ropoja IlaeBeH. YCTaHOBACHO NPHCYTCTBHE TpeX HAHOMJIAHKTOHHBIX 30H: 30Ha E. furri-
seiffeli (Bepxuuit anb6 — HHKHHIT ceHoman), 3o0Ha L. acufum (HHXKHHI-BepXHHH ceHOMaH) H 30Ha
M. decoratus (Bepxuuii cenoman).

Abstract. For the first time in this country calcareous nannoplankton zonation is made of the
Upper Cretaceous rocks. The subject of the study are nannofossils from the sediments of the Sanadi-
novo Marl Formation (Cenomanian) which outcrop along the Osam river between the villages of Sana-
dinovo and Novacene Northeastern from Pleven. Three nannofossil zones are described: E. furri-
seiffeli Zone (Upper Albian-Lower Cenomanian), L. acutum Zone (Lower-Upper Cenomanian) and
M. decoratus Zone (Upper Cenomanian).

Introduction

Calcareous nannofossils are one of the most useful groups for biostratigraphical sub-
division of Cretaceous sediments. This study is the first attempt to make a coccolith
zonation of Cretaceous rocks in Bulgaria.

Coccolith samples were collected from the Sanadinovo Marl Formation between
the villages of Sanadinovo and Novacene in Central North Bulgaria (Fig. I).

Bowen etal (1958) andCtpamwmumupos, CtosaHnosa(1958)included
this marl unit into the Albian Stage. Haues, Hwuxouaos(1961) established that
these rocks are Cenomanian in age. [lankoB, HoBuesa (1961) referred them
to the Upper Cenomanian and IJ au ko et al. (1964) to the Lower Cenomanian.
Cyartanos (1981) referred them to the Cenomanian Stage, too. Hoakuues
(1987) erected a new official lithostratigraphical unit — Sanadinovo Marl Formation
and divided it into three substages or ammonite zones: Lower Cenomanian (M. man-
telli Zone). Middle Cenomanian (A. rhotomagense Zone) and Upper Cenomanian (C.
naviculare Zone). The nannofossil zones are correlated with ammonite zones (Fig. 2).
The Lower Cretaceous — Upper Cretaceous boundary is marked by disappearance of
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ammonite species belonging to the S. dispar Zone of the Upper Albian (M Bau oB
et al., 1980).

The investigations were carried out on a light and scanning electron microscope.
We are grateful to Dr M. M al eev and his assistans at the Institute of Applied
Mineralogy for the use of a scanning electron microscope.

Nannofossil zonation

The zonation used in this paper incorporates zones
first proposed by Thierstein (1971), Ver be-
ek in Manivit et al., (1977) and Sissi-
ngh (1977).

Eiffellithus turriseiffeli NF Zone

Author: Thierstein (1971), emend.

Manivit et al. (1977).

Fig. 1. Geographic location of the Definition: Interval from first occurren-

section studied ce of Eiffellithus turriseiffeli (Deflandr e)
Reinhardt to first occurrence of Lithraphidites
acutum Verbeek & Manivit.

A g e: Upper Albian — Lowest Cenomanian.

Remar ks: The lower boundary of this zone was not recovered.
Thierstein (1971) established it of the first occurrence of E. turriseiffeli (D e i-
landre) Reinhardt and this has been confirmed by many authors — S i s-
singh(1977), Manivit et al. (1977), R ot h (1978), Cr u x (1982), H a q (1984).

Only the upper part of the zone was studied. The zonal marker occur in the lowest
sample of the section.

Lithraphidites acutum NF Zone

Author: Verbeek in Manivit et al. (1977).

Definition: Interval from first occurrence of Lithraphidites acutum V e r-
3 eek&Manivit to the first occurrence of Microrhabdulus decoratus D e f1 a n-

re.

A g e: Lower — Upper Cenomanian.

First occurrence: Lithraphidites acutum Verbeek &Manivit,
Corollithion kennedyi Cr u x, Chiastozygus cuneafus (Luljewa)Cepek & Hay.

Remarks: Verbeek inManivit etal. (1977) used for the first time
L. acutum as a zonal marker. The authors outlined this zonal level in the upper part
of the Middle Cenomanian.

The first L. acutum Verbeek &Manivit (this study) appear somewhat
above the Albian — Cenomanian boundary or in the lower part of the M. mantelli
Ammonite Zone. This datum level coincides with the first occurrence of Chiastozygus
cuneatus (Luljewa) Cepek & Hay and Corollithion kennedyi Cr u x. Thus
the stratigraphical interval of the Lithraphidites acutum NF Zone in this paper includes
the upper part of the Eiffellithus turriseiffeli NF Zone as defined by Manivit et
al. (1977) and coincides with Chiastozygus cuneatus NF Zone of Roth & Thier-
stein (1972).
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Microrhabdulus decoratus NF Zone

Author: Sissingh (1977).

Definition: Interval from first occurrence of Corollithion exiguum S tr a-
dner or Microrhabdulus decoratus Defl andre to first occurrence of Quadrum
gartneri Prins&Perch-Nielsen or Tetralithus pyramidus Gar det.

A g e: Late Cenomanian,

First occurrence: Corollithion exiguum Stradner, Microrhabdulus
decoratus Deflandre, Gartnerago obliguum (Stradner) Thierstein.

Last occurrence: Lithraphidites acutum Verbeek &Manivit, Co-
rollithion kennedyi Cr u x, Podorhabdus albianus B1 a c k.

Remar ks: Microrhabdulus decoratus Defl andre is very rare and Corol-
lithion exiguum Stradner is more abundant. They appear both in the sample
CH-8 and this was used here as a zonal level for the lower limit of the Microrhabdulus
decoratus NF Zone.

The upper limit of the zone was not recovered. Sissingh (1977) defined it
by the first appearance of Tefralithus pyramidus Gardet. Manivit (1971) de-
fined the upper limit of her Corollithion exiguum NF Zone by the first occurrence of
Micula staurophora (Gardet) Stradner. Bukry (1974a, 1974b, 1975) de-
fined the upper limit of his Corollithion exiguum NF Zone by the earliest occurrence
of Tetralithus pyramidus G ar det or Micula decussata Vekshina (=M. stau-
rophora). 1t is possible that these authors have included Quadrum gartneri Prins &
Perch-Nielsen within their zonal species.

We failed in our attempts to find out any other stratigraphically important species
for the Cenomanian Stage. Gartnerago obliquum (Stradner) Thierstein
is absent and Lithraphidites alatus Thierstein is very rare. The former occur
at the top of the Cenomanian Stage in North East Bulgaria, where Podorhabdus albi-
anus Bl ack, Lithraphidites acutum Verbeek &Manivit and Corollithion
kennedyi Cru x are missing (unpublished data).

Systematic notes

Family ARKHANGELSKIELLACEAE B u kr y, 1969
Genus Broinsonia B u kr vy, 1969

Broinsonia dentata B u kry, 1969
Pl. 1, fig. 1, 2

1969. Broinsonia denfata n. sp.; Bukry, p. 21, pl. 2, fig. 1—3.
1972. Broinsonia dentata Bukry, Roth & Thierstein, p. 480, pl. 14, fig. 6—13.

Remar ks: Small specimens were found in the Albian and Lower Cenomanian
samples. It becomes very abundant in the samples CH-6 and CH-7.

Family PODORHABDACEAE N o él, 1965

Genus Podorhabdus N o €1, 1965

Podorhabdus albianus B1 a ¢ k, 1967

Pl. 1, fig. 7

1965. Rhabdosphaera sp.; Bl ack, p. 133, fig. 10.
1967. Podorhabdus albianus sp. nov.; Bl ack, p. 143.

1968. {’rediscospheara? orbiculofenestra new species; Gar tner, p. 21, pl. 25, fig. 23—25; pl. 26,
ig. 8.
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Fig. 2. Distribution of selecied species of stratigraphic
importance in the section between the villages of Sanadi-
novo and Novacene: [/ — marls; 2 — g¢lauconitic
sandstones

Podorhabdus orbiculofenestrus G artner; Thierstein, p. 478, pl. 8, fig. 9—17.
Podorhabdus orbiculofenestrus (Gartner) Thierstein; Roth&Thierstein,
p. 464, pl. 6. fig. 1-—-7.

. Podorhabdus albianus Black; Thierstein, p. 344, pl. 4, fig. 13, 14.

m ar ks: This species differs from Podorhabdus dietzmanni (Reinhardt)
inhardt by the regular disposition of the perforations in each quadrant of
central area and under crossed nicols in the light microscope by the division of

each ol the four bars into two parts.

Family ZYGODISCACEAE Hav & Mohler

Gen

us Chiastozygus G artner, 1968

Chiastozygus cuneatus (L ul jewa, 1967) Cepek & Hay, 1969

Pi.

1967.
1967.
1969.
1972.
1976.

o0

1, fig. 3—6

Zygolithus cuneafus sp. nov.; Jlioabesa, c. 94, taba. 1, ¢ur. 13.

Zygolithus contrarius sp. nov.; JlvoabesBa, c. 94, 1a6a. 1, ¢ur. 12.

Chiastozygus cuneafus Lyul'eva; Cepek &H ay, p. 325, fig. 2, 4.

Chiastozygus cuneatus L yul'eva, Roth& Thierstein, p. 476, pl. 12, fig. 1—6.
Eliffeit:'t:zus téabtl’culatu.s Gorka; Thierstein, partim, pl. 1, fig. 11, non pl. 1, fig. 12;
pl. 4, fig. 9, 10.



R em ar ks: This species is distinguished from the other species of the genus Chia-
stozygus by the presence of the short fifth bar parallel to the long axis, joining the four
crossbars at the centre. Thierstein (1976) considered this form synonymous
with Eiffellithus trabeculatus (Gorka) Reinhardt & Gor ka. It is very dii-
ficult to distinguish them under crossed nicols but C. cuneatus (Luljewa) Ce-
pek&Hay iswithout large cristal plates around the central area, which are typical
for the genus Eiffellithus Reinhardt.

Genus Eiffellithus Reinhardt, 1965

Eiffellithus turriseiffeli (Deflandre, 1954) Reinhardt, 1965

Pl. 1, fig. 8 9

1954. Zygolithus tfurriseiffeli cent. nov.; Deflandre in Deflandre&Fert, p. 149,
text-fig. 65, pl. 13, fig. 15, 16.
1965. Eiffellithus turriseiffeli Deflandre; Reinhardt, p. 36.

R emar ks: The specimens from the Albian samples are small and rare. In the sample
CH-1 they become larger and occur more often.

Genus Zygodiscus Bramlette&Sullivan, 1961

Zygodiscus diplogrammus (Deflandre, 1954) Gartner, 1968

Pl. 1, fig. 11, 12

1954. Zygolithus diplogrammus cent. nov.; Deflandre in Deflandre &Fert, p. 34,
text-fig. 57, pl. 10, fig. 7.

1968. Zygodiscus diplogrammus Deflandre; Gartner, p. 32, pl. 19, fig. 3; pl. 21, fig. 2;
pl. 22, fig. 7; pl. 23, fig. 12—14; pl. 24, fig. 6; non pl. 14, fig. 18; pl. 17, fig. 4; pl. 25, Tig.17.

R emar ks: Thisis the most abundant form in the samples studied with the excep-
tion of Waiznaueria barnesae (B1 a ¢ k) Perch-Nielsen.

Family STEPHANOLITHIONACEAE Black, 1968, emend Burky, 1969

Genus Corollithion Stradner, 1961

Corollithion exiguum Stradner, 1961

Pl. 1, fig. 10
1961. Corollithion exiguum nov. spec.; Stradner, p. 83, fig. 58—61.

Remar ks: This species appear in the sample CH-8. It was used as a zonal marker
for the lower limit of M. decoratus NF Zone.

Corollithion kennedyi Cr u x, 198l

Pl. 1, fig. 15

1981. Corollithion kennedyi n. sp.; Cr u x, p. 634, pl. 1, fig. 4, 5; pl. 2, fig. 4, 5.
1982. Corollithion kennedyi Crux; Crux, pl. 5.2, fig. 19, 20; pl. 5.9, fig. 11, 12.

Remar ks: This species differs from Corollithion signum Stradner in the
construction of the central area, which is occupied entirely by the central cross. In
polarized light each of the crossbars is divided distinctly into two parts.
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Family MICRORHABDULACEAE Reinhardt, 1966
Genus Microrhabdulus Defl andre, 1959

Microrhabdulus decoratus Defl andre, 1959

Pl. 1, fig. 13
1959. Microrhabdulus decoratus n. g. n. sp.; Deflandre, p. 140—141, pl. 4, fig. 9, 10.

Remar ks: This species occurs very rare in the sample CH-8 and it was used as a
biostratigraphical marker for the base of M. decoratus NF Zone,

Genus Lithraphidites Defl andre, 1963

Lithraphidites acutum Verbeek &Manivit, 1977

Pl. 1, fig. 14.
1974. Lithraphidifes alatus Thierstein; Thierstein, p. 641, pl. 3, fig. 5—11.
1976. Lithraphidites alatus Thierstein; Verbeek, p. 77, pl. 2, fig. 5a, b.

1977. Lithraphidifes acutum nov. spec.; Verbeek &Manivit in Manivitetal, p. 176,
pl. 1, fig. 7, 8.

Remar ks: This species differes from the other species of the genus by the four
prominent processes which give a helical shape to this form. So far it has been reported
from the Middle and Upper Cenomanian by many authors. Cr u x (1982) reported
it from the upper part of M. Mantelli Zone in England. In this study L. acutumV e r-
beek&Manivit appears a little above the Albian - Cenomanian boundary.
It was used as a zonal marker for the L. acutum NF Zone.
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PLATE 1

Fig. I, 2. Broinsonia denfafa B u kr vy, 1969.

Fig. !. Proxima: view, SEM, <4000; sample CH 8, C. exiguum NF Zone, Sanadinovo Marl Formation,
Upper Cenomanian

Fig. 2. Distal view, SCM, - 4000; sample CH 8, C. exiguum NF Zone, Sanadinovo Marl Formation,
Upper Cenomanian

Figs 3—6. Chiastozugus cuncatus (L il jewa, 1967) Cepek & Hay, 1969

Fig. 3. LM, <2000; sample CH 5, L. acufum NF Zone, Sanadinovo Marl Formation, Middle Ceno-
manian

Fig. 6. LM, <2000, < -nicols; the same specimen as Fig. 3

Fig. 4. Proximal view, SEM, < 6000; sample CH 8, C. exiguum NF Zone, Sanadinovo Marl Formation,

Upper Cenomanian

. Distal view, SEM, 6000, sample CH 8, C. exiguum NF Zone, Sanadinovo Marl Formation,

Upper Cenomanian

Fig. 7. Podorhabdus albianus B 1 a ¢ k, 1967. Proxima! view, SEM, < 3400; sample CH 8, C. exi-
guum Zone, Sanadinovo Marl Formation

Figs 8, 9. Eiffellithus turriseiffeli (Deilandre, 1954) Reinhardt, 1965

Fig. 8. Distal view, SEM, < 4000; sample CH 8, C. exiguum NF Zone, Sanadinovo Mar! Formation,
Upper Cenomanian

Fig. 9. LM, %2000, X -nicols; sample CH 3, L. acufum Zone, Sanadinovo Marl Formation, Lower
Cenomanian

Fig. 10. Corollithion exiguum Stradner, 1961. Proximal view, SEM, <6000; sample CH 8§,
C. exiguum Zone, Sanadinovo Marl Formation, Upper Cenomanian

Figs 11, 12. Zygodiscus dinlogrammus (Deflandre, 1954) Reinhardt, 1965

Fig. 11. Proximal view, SEM, <4000; sampie CH 8, C. exiguum NF Zone, Sanadinovo Mar! Forma-
tion, Upper Cenomanian

Fig. 12. LM, 1750, X -nicols; sample CH 2, L. acutum NF Zone, Sanadinovo Marl Formation,
Lower Cenomanian

Fig. 13. Microrhabdulus decorafus Deil an dre, 1959. Side view, SEM, > 6600; sample CH 8,
C. exiguum NF Zone, Sanadinovo Marl Formation, Upper Cenomanian

Fig. I4. Lithraphidife: acufum Verbeek &Manivit, 1977. Side view, SEM, <4500; sample
CH 8, C. eviguum NF Zone, Sanadinovo Mar! Formation. Upper Cenomanian

Fig. 15. Corollithion kennedyi Cr u x, 1981. LM, x2000, < -nicols; sample CH 2, L. ccufum Zone,
Sanadinovo Marl Formation, Lower Cenomanian

n
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