CIIMCAHME HA BB/IFAPCKOTO
PYXECTBO

TEONIOTHYECKO

REVIEW OF THE BULGARIAN
ETY

CIIMCAHUE HA BBJITAPCKOTO I'EOJIOTMYECKO JIPY>KECTBO, s
roa. 84, ku. 3, 2023, ¢. 173—-176

REVIEW OF THE BULGARIAN GEOLOGICAL SOCIETY,
vol. 84, part 3, 2023, p. 173-176

Hanmonanna xondepenuus ¢ mexxaynapoano ydacrue ,, EOHAYKH 2023
National Conference with International Participation “GEOSCIENCES 2023~

Calcareous nannofossils from the middle Coniacian—Santonian in the Mirkovo
Formation, Central Srednogorie tectonic unit (central South Bulgaria)

Georgi Granchovski, Atanas Hikov

Geological Institute, Bulgarian Academy of Sciences, Acad. G. Bonchev Str., Bl. 24, 1113 Sofia, Bulgaria;
E-mails: georgi2801@geology.bas.bg; ahikov(@geology.bas.bg

Baposutu Hanogocuiu ot cpexnusi Konnmac—Canrona B MupkoBckara
cBuTAa, llenTpannocpeanoropcka tekroncka exuauna (Lllearpanna FOxna
Boarapus)

T'eopeu I’ pvuuoscku, Amanac Xukoe

Abstract. Three sedimentary sections (Dalgi Rid, Milkova Cheshma and Toplika), containing Mn-bearing nodules,
of the Mirkovo Formation in the Central Srednogorie tectonic unit have been investigated for their calcareous nan-
nofossil content. The assemblages are very poorly preserved, depleted and relatively low in taxonomic diversity. The
most abundant taxa are Watznaueria barnesiae, Eiffellithus eximius, Helicolithus anceps, Micula staurophora and
Lucianorhabdus cayeuxii. Additionally, Lithastrinus grillii was detected in the section Toplika. Based on the nan-
nofossil data, the sediments at Dalgi Rid and Milkova Cheshma have been referred to the middle—late Coniacian,
whereas those at Toplika have been dated as late Coniacian—early(?) Santonian. These data indicate that the formation
of the Mn-bearing nodules in the studied successions is time-transgressive.
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Introduction Village, based on which the age of the unit in the
. . study area is accepted as late Santonian—Campanian
This study is a part of a more complex and exten-  (Katskov, Iliev, 1993).
sive project foc_used on recent and ancient polym- The present study is an account on the calcare-
etallic nodules in sedimentary successions and their 5 nannofloras from three sections of the Mirkovo
temporal and spatial distribution. The main Up_per Formation in the area of Panagyurishte: Dalgi Rid,
Cretaceous ore occurrences are related to the Mirk-  Mjlkova Cheshma and Toplika. The main goals are
ovo Formation in the Panagyurishte region, Central {4 agsess nannofossil preservation, examine taxo-

Srednogorie tectonic unit. As noted by previous  pomically the nannofossil assemblages and deter-
authors, this lithostratigraphic unit is rich in both  pine the age of the sediments.

macro- and microfossils (e.g., inoceramid bivalves,
belemnites, echinoids, foraminifera); however, they
are ubiquitously poorly preserved. Furthermore,
palacontological data from the Mirkovo Formation = The studied sections fall within the Central Sred-
in the region are limited only to the west of Banya nogorie tectonic unit of Dabovski and Zagorchev

Geological background
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(2009). Their positions on the geological map of
Bulgaria in scale 1:100 000 can be seen in Chavdaro-
va et al. (2022, fig. 1). The investigated sediments
are represented by medium-bedded reddish clayey
limestones and very rare grey marlstones. At the
bases of the studied sections, Si-Mn+Fe nodules
occur (Chavdarova et al., 2022). During the field
work, beds with unidentifiable inoceramid bivalves
were observed. The lower boundary of the Mirkovo
Formation in the region is erosional with the Chelo-
pech Formation; the upper boundary is a lithologi-
cal transition with the Chugovitsa Formation (Kats-
kov, Iliev, 1993). The chronostratigraphic extent of
the Mirkovo Formation is Coniacian—Campanian
(Dabovski et al., 2009).

Material and methods

A total of 39 samples (seven from Milkova Chesh-
ma, 14 from Dalgi Rid and 18 from Toplika) for
nannofossil investigation were taken from the
clayey limestones of the Mirkovo Formation. They
were collected with a 1-2 m resolution, depend-
ing on exposure. Nannofloras were examined in
smear-slides, made following a standard method-
ology (Bown, Young, 1998). Smear-slides were
viewed at 1250 magnification, using an oil-ob-
jective lens (100x) on a Zeiss Axioskop 40 trans-
mitting light-microscope. Micrographs were taken
with a ProgRes GT3 digital camera and all images
were uniformly enlarged at 2000x magnification.
Selected taxa are shown in Fig. 1.

Calcareous nannofossil preservation is ubiqui-
tously very poor, i.e., much of the assemblage is
dissolved and/or a large portion of specimens are
difficult or even impossible to identify. Neverthe-
less, nannofossil remains in section Toplika were
found to be slightly more numerous than those in
sections Milkova Cheshma and Dalgi Rid.

Owing to the very poor preservation, relative
abundances of the observed species were estimated
semi-quantitatively over five traverses (three central
and two random, lest any significant taxa be over-
looked). They are indicated in the text as follows:
frequent (one specimen/2-50 fields of view); rare
(one specimen/51-100 fields of view); very rare
(one specimen/traverse); and present (one speci-
men/sample).

Biostratigraphic notes follow Burnett’s (1998)
UC zonation scheme.

Results and discussion

The calcareous nannofossil assemblages from Milk-
ova Cheshma and Dalgi Rid are identical to each
other, low in taxonomic diversity (~16—17 species
per sample). The most characteristic constituents
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are frequent Watznaueria barnesiae, Eiffellithus
eximius, Helicolithus anceps, Lucianorhabdus ca-
yeuxii and frequent to rare Micula staurophora
and Lucianorhabdus maleformis. Rare Quadrum
svabenickae, Helicolithus trabeculatus, Quadrum
gartneri, Arkhangelskiella confusa and very rare
Broinsonia parca ssp. expansa were also observed.
The presence of Micula staurophora in the absence
of Lithastrinus grillii indicates zone UC10, which
is middle—late Coniacian in age (see Dochev, Gran-
chovski, 2017, and references therein).

Section Toplika yielded only slightly more taxo-
nomically diverse assemblages (~20 species per
sample) and the nannofloras here are depleted as
well. The most characteristic species are frequent
Watznaueria barnesiae, Eiffellithus eximius, Mic-
ula staurophora, Helicolithus anceps and Micula
adumbrata, followed by rare Retecapsa spp., Lu-
cianorhabdus cayeuxii, Lucianorhabdus male-
formis, Arkhangelskiella confusa, Tranolithus orio-
natus, Zeugrhabdotus bicrescenticus and Quad-
rum gartneri. Rare to frequent Prediscosphaera
cretacea-type spines were also observed. Lithas-
trinus grillii is very rare, but it is characterised by
a relatively consistent stratigraphical range. The
first occurrence of this species defines the base of
zone UC11, which is late Coniacian—early Santo-
nian in age (see Lamolda et al., 2014, and refer-
ences therein).

The absence of Lithastrinus septenarius, whose
last occurrence draws the boundary between UC11
and UC12, from all three of the studied sections
is worthy of note. This species has been reported
from UC9c and UC10 in the Western Srednogorie
tectonic unit (Dochev, Granchovski, 2017) and is
also known from UC11 in the Kula tectonic unit,
NW Bulgaria (G. Granchovski, unpublished data).
Therefore, its absence in sections Dalgi Rid and
Milkova Cheshma may be explained as a diagenetic
artefact. The lack of Lithastrinus septenarius speci-
mens at Toplika may also indicate slightly higher
stratigraphic levels.

Conclusions

New calcareous nannofossil data from three sections
of the Mirkovo Formation, containing Mn-bearing
nodules, in the Central Srednogorie tectonic unit
have been presented. The nannofloras are ubiquitous-
ly very poorly preserved and are characterised by low
taxonomic diversity. Nevertheless, biostratigraphi-
cally significant taxa were observed, which allowed
age interpretations to be made. The sediments in sec-
tions Dalgi Rid and Milkova Cheshma have been as-
signed to the middle-late Coniacian, whereas those
at Toplika have been dated as late Coniacian—early(?)
Santonian. Thus, the Mn-bearing nodules in section



Fig. 1. Selected calcareous nannofossil species from the studied sections: a, b, Broinsonia parca (Stradner) ssp. expansa Wise and
Watkins (b, plane-polarised light), section Toplika; ¢, d, Placozygus spiralis (Bramlette and Martini) Hoffmann (d, rotated), sec-
tion Toplika; e, Rucinolithus hayi Stover, section Toplika; £, g, Microrhabdulus decoratus Deflandre (g, rotated), section Toplika;
h, Tranolithus orionatus (Reinhardt) Reinhardt, section Milkova Cheshma; i, Zeugrhabdotus bicrescenticus (Stover) Burnett, sec-
tion Dalgi Rid; j, Lithastrinus grillii Stradner, section Toplika; k, Retecapsa ficula (Stover) Burnett, section Toplika; /, m, Micula
adumbrata Burnett (m, rotated), section Toplika; n, Micula staurophora (Gardet) Stradner, section Dalgi Rid; o, Micula stauropho-
ra (Gardet) Stradner, section Milkova Cheshma; p, Lucianorhabdus cayeuxii Deflandre, section Toplika; g, Eiffellithus eximius
(Stover) Perch-Nielsen, section Toplika; r, Eiffellithus eximius (Stover) Perch-Nielsen, section Milkova Cheshma; s, Helicolithus
trabeculatus (Gorka) Verbeek, section Dalgi Rid; ¢, Lucianorhabdus cayeuxii Deflandre, section Dalgi Rid; u, Helicolithus anceps
(Gorka) Noél, section Toplika; v, Prediscosphaera ponticula (Bukry) Perch-Nielsen, section Toplika; w, Cribrosphaerella ehren-
bergii (Arkhangelsky) Deflandre, section Milkova Cheshma; x, Watznaueria barnesiae (Black) Perch-Nielsen, section Toplika;
v, Quadrum gartneri Prins and Perch-Nielsen, section Dalgi Rid
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Toplika belong to a slightly younger generation than
those in the other two sections.
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