CIUCAHVE HA BBITAPCKOTO
TEO/IOTHIECKO [PYKECTBO

REVIEW OF THE BULGARIAN
‘GEOLOGICAL SOCIETY

CIIMCAHUE HA BBJITAPCKOTO I'EOJIOTMYECKO JIPY)KECTBO,
rox. 83, k. 3, 2022, ¢c. 165-167

REVIEW OF THE BULGARIAN GEOLOGICAL SOCIETY,
vol. 83, part 3, 2022, p. 165-167

Hammonanna xondepenus ¢ MexayHapoano yyacrue ,, EOHAYKU 2022
National Conference with International Participation “GEOSCIENCES 2022”

Bioevents at the Konkian/Sarmatian boundary (Northeastern Bulgaria) —
a response to paleoclimatic changes

BbuocrouTus Ha rpannnara Kouk/Capmar (CeBepounszrouna boiarapusi) —
OTIOBOP HA MAJECOKIMMATHYHUTE NPOMEHH

Marlena Yaneva, Nadja Ognjanova-Rumenova, Elena Koleva-Rekalova, Petar Nikolov,
Yordanka Donkova

Mapnena Aneea, Haosa Ozuanoea-Pymenosa, Enena Konesa-Pexanosa, lemvp Hukonos,
Hopoanxa /lonxosa

Geological Institute at the Bulgarian Academy of Sciences, Acad. G. Bonchev Str, bl. 24; 113 Sofia;
E-mails: marlena@geology.bas.bg; ognjanovanadja@gmail.com

Abstract. New outcrops of the Konkian part of the Euxinograd Formation, located between Briz beach and Trakata
beach, have been studied. The section comprises an alternation of gray calcareous clays, laminated calcareous clays
and limestones, whose age is determined by mollusks and diatoms and ranges from the Konkian to the Sarmatian. The
studied sediments were deposited in a shallow-marine environment with frequent fluctuations of the sea level. The
fossil diatom flora is characterized by a monotonous species composition. The presence of crushed diatom valves and
arelatively abundant sand fraction suggest intermittent high water dynamics. Generally, the climate was warm, with at
least three dry periods, during which the alkalinity and CaCO, content increased significantly and the living conditions

of the mollusks and diatoms deteriorated.
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Introduction

The vast territory of Northeastern Bulgaria is built
of sediments of Neogene age. They fill the shallow
inland Varna-Balchik Bay of the Euxinian Basin.
Kojumdgieva and Popov (1981) distinguished the
following structural and paleogeographic regions:
1) Silistra-Ruse region (eastern end of the Dacian
Basin); 2) Southern Dobrudzha Strait; 3) bor-
der region of the Varna-Balchik depression, and
4) Varna-Balchik depression with two parts — Var-
na (south part) and Balchik (north part). The age
of the sediments of the Varna-Balchik Bay was
proved to be Middle-Late Miocene (Tarkhani-
an—late Sarmatian, s./.). Popov and Kojumdgieva
(1987) introduced seven formal lithostratigraphic
units as follows: the Karapelit, Galata, Euxino-
grad, Franga, Odartsi, Topola, and Karvuna For-
mations. The subject of this study is the lower part
of the Euxinograd Formation and the transition
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from the Galata Formation. By correlation of the
results from the sedimentary, palacontological and
biostratigraphic studies, the authors aim to clarify
the changes in the climate conditions during the
Middle Miocene.

Materials and methods

A new outcrop named Briz NE of the Euxinograd
Formation, located between Briz beach and Trakata
beach (Fig. 1a), was sampled and analyzed. Nine
beds were distinguished and numbered B1 to B9,
from base to top. The sediments were petrographi-
cally studied in smear slides and then in thin-sec-
tions. Their carbonate content was determined by
treatment with a 2% solution of HCI. The collected
samples were checked for the presence of diatom
flora and the diatom-bearing sediments were sub-
jected to diatom analysis. Mollusks were also ex-
tracted and determined.
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Results and discussion

The section consists of alternating gray calcareous
clays, laminated calcareous clays and limestones
(Fig. 1b). Four types of calcareous and clayey de-
posits are distinguished (Fig. 1c—f): serpulid bio-
herms, micritic limestones, sandy micritic lime-
stones with bioclasts and laminated calcareous
clays. The section starts with gray calcareous and
clayey sediments (B1). A calcareous sandy-clayey
bed with mollusks and serpulid bioherms occurs at
the base (B2). Two more layers (B4 and B6) en-
riched in serpulid bioherms are observed up-sec-
tion. The laminated clays are composed of alternat-
ing fine, about 1-2-mm thick laminae of whitish
and more calcareous material with greenish-gray
laminae of clay minerals with diatoms and silt-sized
quartz. Their thickness varies from 44 cm for BS, 68
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cm for B3, to 120 cm for B8. Limestone beds are B7
and B9. These are micritic limestones with scarce
foraminiferal tests, silt- and fine sand-sized quartz,
and insignificant admixtures of clay minerals. The
lower-positioned bed B7 contains more bioclasts
and sand-sized admixtures. The sediments hosting
serpulid bioherms are of two types: the lower one is
clayey and the upper one is calcareous very fine to
fine sand. The main rock-forming mineral is quartz,
with less feldspar, mica, foraminifera and mollusks.
Micritic calcite and clay minerals form the matrix.
The other two beds with serpulid formations, B4
and B6, are calcareous clays with <5% fine sand
grains of quartz, feldspar, and mica. The serpulid
bioherms are composed of peloidal micritic matrix
enriched in worm tubes. The bulk carbonate con-
tent (CaCQ, as rock-forming mineral plus carbonate
from fossils) of laminated calcareous clays is 38%

1 km

Fig. 1. a, location of the section Briz NE; b, general view of the outcrop; c, serpulids in peloidal micrite matrix B6; d, micrite
limestone with bioclasts and sand admixtures B7; e, calcareous clay with diatoms BS; £, micrite limestone B9. The width of micro-

photographs ¢ and d is 4 mm, and e and f'is 2 mm.
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(measured for B8), for micrite limestone B7 is 65%,
for the first serpulid-containing bed B2 is 64%, and
for the clays in the base of the section is 60%.

The age of the deposits in this section has been
determined by mollusks and diatoms and ranges
from the Konkian to the Sarmatian (Temniskova-
Topalova, 1990; Nikolov, 2001).

The Konkian fossil diatom flora is poorly studied
due to difficulties in finding suitable rock outcrops,
as well as the highly deformed and crushed diatom
valves, which complicate their taxonomic determi-
nation. Most complete and consistent are the stud-
ies of Temniskova-Topalova (1984, 1990, 1994) in
the region of Northeastern Bulgaria, as well as those
from Ukraine (Olshtynska, 2001). These studies are
also the basis for the introduced diatom biostrati-
graphic division for this area of the Eastern Para-
tethyan Basin.

The studied sediments are characterized by mo-
notonous species composition of the diatom thana-
tocenoses. Predominant species from the classes
Fragilariaceae Round and Bacillariophyceae Round
are determined. The most abundant species belong to
the genera Grammatophora Ehrenberg, Licmophora
C.A. Agardh, Cocconeis Ehrenberg, Rhopalodia O.
Miiller. Most of them are known as extant.

The mollusk fauna is represented by Musculus
(Musculus) sarmaticus naviculoides (Koles.), Pli-
catiforma praeplicata (Hilb.), Abra (Syndosmya)
alba scythica Sok., Gibbula (Gibbula) angulatosar-
mates (Sinzov), G. (Colliculus) picta (Eichw.), Ac-
teocina lajonkaireana lajonkaireana (Bast.), Retu-
sa (Cylichnina) convoluta (Brocc.), Obsoletiforma
lithopodolica lithopodolica (du Bois), Dorsanum
(Duplicata) neutrum (Koles.). They give evidence
for low to moderate dynamics, depths of about 20—
50 m and low to normal salinity.

Serpulid bioherms of Sarmatian (Bessarabian)
age, belonging to the Topola Formation, were de-
scribed by Koleva-Rekalova et al. (2021) and the
conditions for their formation were interpreted
therein. The substrate of the Sarmatian serpulids is
aragonite sediments, whereas in the studied section
the calcareous clayey and sandy sediments host the
bioherms. The presence of serpulid worm tubes in
sediments is indicative of an extremely stressful en-
vironment in mesohaline water with fluctuating sa-
linity, elevated alkalinity and supersaturation with
respect to CaCO, (Studencka, Jasionowski, 2011)
with no predators and limited competition with
other organisms for food and space (Berra,-Jadoul,
1996). This caused the absence of fossil diatoms.

Conclusion

The studied sediments from the Konkian—Sarmatian
section of the Euxinograd Formation were depos-

ited in a shallow-marine environment with frequent
sea-level fluctuations. The presence of crushed dia-
tom valves and the relatively abundant sand fraction
suggest periodical high water dynamics. Generally,
the climate was warm, with at least three dry peri-
ods, during which the alkalinity and CaCO, content
increased significantly and the living conditions of
the mollusks and diatoms deteriorated, thus favor-
ing the formation of serpulid bioherms.
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