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ABSTRACT. The biostratigraphical subdivision of the Paleocene of the coastal part of East Stara Planina is of great interest for the Paleogene stratigraphy of
Bulgaria, because of the fact that the first find of Paleocene sediments in our country was made in the same area. To elucidate the biostratigraphical value of small
benthic foraminifera from the studied area we examined the stratigraphical distribution of 229 species and 5 subspecies from 9 borehole and 4 outcrop sections,
comprising two types of assemblages - “Byala-type” and “Flysh-type”. Planktic foraminiferal and calcareous nannoplankton zonations defined by previous
investigators were used for a biostratigraphical framework.

Fife groups benthic foraminifera (Maastrichtian-Paleocene, Paleocene, Paleocene-Eocene, transitional, represented by single specimens) in the “Byala-type” and six
groups (Maastrichtian-Paleocene, Paleocene, Early Paleocene, Middle-Late Paleocene, transitional, represented by single specimens) in the “Flysh-type” were
established. Both assemblages are dominated by transit and Maastrichtian-Paleocene species, which does not allow us to find criteria (first and last occurrence) for a
detailed biostratigraphical subdivision. This fact confirms the local character and the ecological nature of the zones defined by Valchev (2003).
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OTHOCHO CTPATUIPA®CKOTO PA3MNPOCTPAHEHUE HA MANTKUTE BEHTOCHUTE
®OPAMUHUDEPU U BUOCTPATUTPAGCKATA NOAANBA HA NANEOLIEHCKATA
CEPUA B MPUMOPCKATA YACT HA U3TOYHA CTAPA NJIAHUHA

b. Brnyes
MurHo-eeonoxku yHugepcumem “Cs. Mean Puncku”, 1700 Cogpus, e-mail: b_valchev@mgu.bg

PE3KOME. Buoctpaturpadckata nogsinba Ha ManeoleHckaTa cepust B npumopckaTa yacT Ha M3touHa Ctapa nnaHuHa e oT 0cobeH MHTepec 3a cTpaturpadmsiTa Ha
ManeoreHckata cuctema B Bbnrapusi, Tbil kaTo TyK 3a MbpBM MbT € [0KA3aHO HaNMYMETO Ha NaneoLEeHCKW CedUMEHTM B CTpaHaTa. 3a W3ficHsBaHe Ha
BuocTpaturpadbckata CTOMHOCT Ha Mankute 6EHTOCHM dopamuHUEPU OT U3y4aBaHUs palioH e MPOCNefeHo CTpaTUrpadhcKoTo pasnpocTpaHeHue Ha 229 Bupa u 5
noasuaa B 9 coHpaxa 1 4 paspesa B €CTECTBEHW PasKpUTIS, yyacBalyy B U3rpax/aaHeTo Ha f[Ba Tuna acouuauum — “6enenckn’ u “nuwukn’. 3a bruoctpaturpadicka
pawmKa ca 13non3saHu AecmHNpaHNUTE OT NPEeANLLHN U3CNEAOBATENM 30HW NO NNAHKTOHHN (hopaMUHNEEPY 1 BAPOBUT HAHOMMAHKTOH.

B “GeneHckus” TMN acouuaumu ca OTAENeHM 5 rpynu GEHTOCHM thopamuHUepu (MacTpUXT-NaneoLEeHCKN, NaneoLEeHCKN, NaneoLeH-e0LEHCKN, TPaH3UTHU, C
EAVHUYHN eK3eMnnspy), a BbB “nuwkus’ — 6 rpynn (MacTpuXT-NaneoLeHCkN, NaneoLeHCKN, PaHHO ManeoLeHCKW, CPeAHO-KbCHO ManeoLieHCKM, naneoLieH-
€OLIEHCKW, TPaH3UTHI, C eANHUYHM ek3emnnapy). W [BaTta Tna acouumaumn ca JOMUHUPaHN OT TpaH3uTHW 3a NaneolieHackaTa cepusi BUAOBE 1 Takuea, 1aBaLyy Ot
MacTpuxTckust eTax M M34e3BallyM B Hail-ropHUTE HUBA Ha amneoleHckaTa Cepusi, KOETO MpaBW HEBL3MOXHO HAMMPAHETO Ha KpuTepum (CbbUTWS Ha nosiBa U
134ye3BaHe) 3a AetaiinHa buoctpaturpadpcka noganba. Mo T03n HauMH Ce NOTBBLPXAABA NOKAMHUAT XapaKkTep 1 ekonoxkaTta CbLYHOCT Ha oTAenenute oT Valchev
(2003) 30Hu.

KIKOYOBW OYMU: ManeoueHcka cepusi, 6eHTOCHN dhopamuHndepn, Guoctpaturpachms, atouHa Ctapa nnaHuHa.

Introduction distribution of 229 species and 5 subspecies was examined.
As a biostratigraphical framework were used the planktic

The biostratigraphical subdivision of the Paleocene of the foraminiferal (Juranov, 1983; [xypatos, 1994) and calcareous

coastal part of East Stara Planina is of great interest for the nannoplankton  zonations  (lvanov,  Stoykova,  1994;
Paleogene stratigraphy of Bulgaria, because of the fact that the Sinnyovsky, Sultanov, 1994; Sinnyovsky, Stoykova, 1995;
first find of Paleocene sediments in our country was made in Sinnyovsky, 2001) from the same area. The studied
the same area (TpucoHosa, 1960). Investigating the foraminiferal remains were obtained from 251 samples
stratigraphical range of the established species of small (including 74 samples from the geological mapping carried out
benthic foraminifera, the present work aims to find events in 1993) from borehole and outcrop sections (Fig. 1). The
allowing to define biostratigraphical zones which could be samples from boreholes were given to the author by Assoc.
correlated to zones based on planktic organisms. EFhOfd kDr) Sava Juranov (Sofia University “St. Kliment
ridski’)".

Material and methods

To elucidate the biostratigraphical value of the small benthic
foraminifera from the studied area the stratigraphical
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Previous investigations

Investigations of the Paleocene foraminiferal assemblages
from the coastal part of East Stara Planina started at the end
of the 50s and the beginning of the 60s of the 20 century, when
Tpudborosa (1960) first established Paleocene sediments in
Bulgaria and published a list of foraminifera. At the same time
CranueBa (1961) provided taxonomical descriptions of some
agglutinated species from the Kozichino Village area.
Darakchieva (1999) published microphotographs of some
species, but detailed taxonomical studies have been carried
out since the end of the 90s, when Valchev (Valchev, 2000,
2001, 2002; Bwvnues, 2002) gave descriptions of some groups
benthic foraminifera (Family Nodosariidae, diverse agglutinants
and hyaline unilocular forms).

P Cape St. Atanas

Obzor

Black Sea

Banya |
O

|
/ Cape Kochan
/

hY

|

N AY
0 ﬁ Cape Emine

10 km
|

By oy A, B, s
B, =, [ecnls o

Fig. 1. Simplified geological map of the studied area (emended after
Vangelov et al., 1996)

1- Odartsi Fm. (Miocene); 2 - Ruslar Fm. (Oligocene); 3 — Avren Fm.
(Upper Eocene); 4 - Obzor Fm. (Middle-Upper Eocene); Dvoynitsa Fm.
(Upper Paleocene-Middle Eocene); 6 — Byala Fm. (Upper Campanian-
Paleocene);

7 — Emine Fm. (Upper Campanian-Paleocene); 8 - borehole; 9 - outcrop
section

The stable taxonomical composition of Paleocene benthic
foraminiferal assemblages (small number of first and last
occurrence), as well as the cosmopolitan distribution of the
most of the species (Berggren, 1984), does not allow a
detailed biostratigraphical ~subdivision. Valchev (2003b)
confirmed this fact dividing one zone in the north part and two
zones in the south part of the studied area. The author noted
that these zones were not based on typical first and last
occurrence, and they were of ecological nature. The presence
of different paleoecological parameters made the author
(Valchev, 2003a; Valchev, 2003c, in press) divide two types of
assemblages («Byala-type» and «Flysh-type») characterized
by different taxonomical composition and structure.

Results

To elucidate the biostratigraphical value of the small benthic
foraminifera | divided the species from both “Byala-type” and
“Flysh-type” assemblages into groups according to their
stratigraphical range. The stratigraphical distribution of the
species in the studied sections is shown on Appendix.

“Byala-type” assemblages

This type was established in the strata of the Byala Formation,
and it is characterized by high species diversity (total 228
species). As a whole the assemblage composition is
determined by the presence of 34 species (Fig. 2).
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Fig. 2. Taxonomical composition of the “Byala-type” assemblages with
the maximum percent abundance of the dominant species (emended
after Valchev, 2003a, c)

Fife groups based on the stratigraphical range of the species
were divided (Fig. 3A): 1) species continuing from the
Maastrichtian and disappearing at the end of the Paleocene
(11.4% of the total number of species in the assemblages); 2)
species, ranging in the Paleocene only (5.7%); 3) species, first
occurring at the beginning of the Paleocene and continuing in
the Eocene (5.7%); 4) transitional species (17.1%); 5) species,
represented by single specimens in the Paleocene section and
because of that with unknown stratigraphical range (60.1%).

The most important groups in the assemblage structure are
the transitional [the main contributors Bathysiphon discreta
(Brady), Rhizammina indivisa Brady, Bulimina trinitatensis
Cushman and Jarvis, Nuttalides truempyi (Nuttal),
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Osangularia  velascoensis ~ (Cushman),  Oridorsalis
megastomus ~ (Grzibowski),  Anomalinoides  acutus
(Plummer), Heterolepa grimsdalei (Nuttal), Heterolepa
perlucida (Nuttal), and the secondary Saccammina placenta
(Grzybowski), Marssonella indentata Cushman and
Jarvis, Marssonella oxycona (Reuss), Bannerella retusa
(Cushman), Clavilinoides asperus (Cushman), Lenticulina
pseudomamilligera ~ (Plummer),  Astacolus  gladius
(Philippi),  Gyroidinoides  girardanus  (Reuss)] and
Maastrichtian-Paleocene  species [the main contributor
Gavelinella  beccariiformis (White) and the secondary
Cibicidoides  dayi  (White),  Gyroidinoides  globosus
(Hagenow), Nodosaria limbata d’'Orbigny, Pyramidulina
velascoensis (Cushman), Spiroplectinella dentata (Alth)].
The group of Paleocene species is represented by Oridorsalis
lotus (Schwager), Clavilinoides trilaterus (Cushman), and
the Paleocene-Eocene group — by Gaudryina pyramidata
Cushman, Anomalinoides danicus (Plummer), Lenticulina
inomata (d’Orbigny).

Fig 3. Structure of the “Byala-type” assemblages based on the
stratigraphical range of the species

Groups of species: 1 -Maastrichtian-Paleocene’ 2 — Paleocene;
3 - Paleocene-Eocene; 4 - transitional; 5 - represented by single
specimens

The group of transitional species is the most numerous —
61.7% of total number of dominant species (Fig. 3B), followed
by the Maastrichtian-Paleocene group (23.5%), while the other
groups are of low importance (total 14.8%).

“Flysh-type” assemblages

This type was established in the strata of the Emine Formation.
It is characterized by moderate species diversity (total 125
species). The assemblage composition is determined by the
presence of 18 species (Fig. 4).

Six groups based on the stratigraphical range of the species
were divided (Fig. 5A): 1) species continuing from the
Maastrichtian and disappearing at the end of the Paleocene
(3.9% of the total number of species in the assemblages); 2)
species, ranging in the Paleocene only (5.9%); 3) species,
disappearing at the end of the Lower Paleocene (2.8%); 4)
species, established in the Middle and Upper Paleocene
(0.8%); 5) transitional species (6.6%); 6) species, represented
by single specimens in the Paleocene section section and
because of that with unknown stratigraphical range (80.0%).

The Lower Paleocene is dominated by the Paleocene group
(the main contributor Bathysiphon sp., and the secondary
Psammosphaera sp. 1 u Trochammina deformis). Here the
transitional [Bathysiphon discreta (Brady), Rhizammina
indivisa Brady, Saccammina placenta (Grzybowski)] and the
Maastrichtian-Paleocene group [the main contributor for the

Middle Paleocene Bathysiphon microrhaphidus Samuel and
the secondary Hormosina velascoensis (Cushman),
Hyperammina  dilatata ~ Grzybowski,  Recurvoides
imperfectus (Hanzlikova)] are of low percent abundance.
The Lower Paleocene is marked by the occurrence of hyaline
Nodosaria limbata d’Orbigny, Chilostomelloides sp.,
Oridorsalis megastomus (Grzibowski), Astacolus gladius
(Philippi), but they are not of great importance. In the Middle
Paleocene an increase of the importance of Maastrichtian-
Paleocene group is observed and it dominates the assemblage
structure in this level. This fact is influenced by the sharp
increase of Bathysiphon microrhaphidus Samuel percent
abundance. Here secondary contributors are from the
transitional and Paleocene groups. The Upper Paleocene is
strongly dominated by transitional group (because of the sharp
increase of Saccammina placenta (Grzybowski) percent
abundance), followed by Paleocene and Maastrichtian-
Paleocene groups. The Middle-Upper Paleocene species
(Reophax duplex Grzybowski), is not of importance.
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Fig. 4. Taxonomical composition of the “Flysh-type” assemblages with
the maximum percent abundance of the dominant species (emended
after Valchev, 2003a, c)

Fig. 5. Structure of the “Flysh-type” assemblages based on the
stratigraphical range of the species

Groups of species: 1 -Maastrichtian-Paleocene’ 2 -Lower Paleocene;
3 - Paleocene; 4 — Middle-Upper Paleocene; 5 - transitional;
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6 - represented by single specimens

The group of transitional species is again the most numerous
- 33.4% of total number of dominant species (Fig. 5B),
followed by the Maastrichtian-Paleocene (27.8%), and Lower
Paleocene (hyaline) (22.2%) groups. The Paleocene (11.1%)
and Middle-Upper Paleocene species (5.5%) are not of great
importance. As could be seen there are no groups with a
strong domination in the “Flysh-type” assemblages.

Conclusions

The study of the stratigraphical distribution of the Paleocene
small benthic foraminifera from the coastal part of East Stara
Planina leads to the following conclusions: 1) Fife groups
benthic foraminifera (Maastrichtian-Paleocene, Paleocene,
Paleocene-Eocene, transitional, represented by single
specimens) in the “Byala-type” and six groups (Maastrichtian-
Paleocene, Paleocene, Early Paleocene, Middle-Late
Paleocene, transitional, represented by single specimens) in

the “Flysh-type” were established; 2) Both assemblages are
dominated by transit and Maastrichtian-Paleocene species,
which does not allow us to find criteria (first and last
occurrence) for a detailed biostratigraphical subdivision; 3) The
“Byala-type” assemblages are strongly dominated by the group
of transitional species, while in the “Flysh-type” assemblages
there are no groups with a strong domination; 4) The actual
lack of first and last occurrences in the Paleocene section, as
well as the strong dependence of benthic foraminifera on
paleoenvironment (appearance and disappearance of some
species is influenced by paleoecological reasons), confirms the
local character and the ecological nature of the zones defined
by Valchev (2003).

Appendix

Distribution of the dominant species in the Paleocene of the

coastal part of East Stara Planina.
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