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CAMPANIAN PLANKTONIC FORAMINIFERAL ASSEMBLAGES FROM THE CHUGOVITSA
FORMATION IN THE AREA OF JELYAVA AND ELESHNITSA VILLAGES, SOFIA
DISTRICT
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ABSTRACT. The Campanian turbidites of the Chugovitsa Formation, belonging to the Mediterranean type Upper Cretaceous in Bulgaria and cropping out in a narrow
strip with west-east direction in the area of the villages of Jelyava and Eleshnitsa, Sofia district, are investigated herein in terms of their planktonic foraminiferal
content. The area of study is part of the Panagyurishte Unit of the Srednogorie Zone and the samples were picked up from two sections located along the Jelyavska
and Eleshishka rivers’ valleys. The lower part of the Chugovitsa Formation in both sections comprises a 60 m package of grey, motley and violet marls referred to the
Voden Member. The samples contain poor planktonic foraminiferal fauna including predominantly Early Campanian taxa like Globotruncanita elevata (Brotzen), and
species with broader stratigraphic range — Globotruncana arca (Cushman), Globotruncana lapparenti Brotzen, Globotruncanita stuartiformis (Dalbiez),
Rugoglobigerina rugosa (Plummer). The upper levels are composed of about 300 m turbidite deposits containing more diverse and abundant assemblages
represented by Early to Late Campanian taxa including, apart from the above mentioned, Globotruncana ventricosa White, Globotruncanita stuarti (de Lapparent),
Heterohelix globulosa ((Ehrenberg), Pseudotextularia elegans (Rzehak). Two biostratigraphical zones were defined following Premoli Silva and Verga's (2004)
zonation - Globotruncanita elevata and Globotruncana ventricosa.

Keywords: planktonic foraminifers, Chugovitsa Fm., Campanian, Srednogorie zone, Sofia District.

KAMMAHCKM NITAHKTOHHU ®OPAMUHU®EPHW ACOLIMALIMM OT YYFOBULLKATA CBUTA B PAUOHA HA CENATA
XXENABA W ENELIHULA, COOUMCKA OBNACT

Bopuc Bbnyes

Munro-2eonoxku yHusepcumem "Ce. Msar Purncku", Cogpus 1700

PE3IOME. KamnaHckute Typbuauti Ha YyroBuwkata cBuTa, npuHaanexaim Ha Meauteparckus Tun FopHa Kpeaa B Bbnrapusi, paskpuBaLuy ce KaTo TscHa UBuLa C
nocoka 3anag-u3Tok B paiioHa Ha cenata XKenssa 1 Enewnnua, Coduiicka obnacT, ca uscneasaHn OT IMefHa Touka Ha CbAbpXalluTe ce B TAX acouuaumn ot
NNaHKTOHHU chopamuHncbepy. VayyaBaHusT paiioH nonaja B pamkuTe Ha [MaHartopckata eauHuua Ha CpepHoropckata 3oHa. [pobuTe ca B3eTn OT [iBa pa3pesa,
pa3nonoXeHu B JOMMHUTE Ha pekuTe Xensiscka 1 EnewHuwka. JonHata yacT Ha YyroBuikaTa cBuTa, 1 B ABaTa pa3pe3a, e u3rpageHa ot nadka ¢ AebenuHa 60 m
BKITHOUBALLA CVBM, MbCTPU W BUONETOBM MEPreni, OTHeCEHU kbM BopeHckus uneH. Mpobute chabpxat 6egHa acoumaums NpeaumMHO 0T paHHOKAMMaHCKU TaKCOHM
kato Globotruncanita elevata (Brotzen), kakTo v BuoBe € No-LUMPOKO cTpaTurpadpcko pasnpocTpaHeHne — Globotruncana arca (Cushman), Globotruncana lapparenti
Brotzen, Globotruncanita stuartiformis (Dalbiez), Rugoglobigerina rugosa (Plummer). l'opHuTe HUBa Ha cBMTaTa Ca NpeAcTaBeHu OT TypbuauTHa nocnefoBaTenHocT
¢ nebenuHa okono 300m, chabpxalya paHHO- U KbCHOKaMMaHCKW acoLuaLmy, BKIKOYBALLM, OCBEH ropHUTe BUAoBe, Globotruncana ventricosa White, Globotruncanita
stuarti (de Lapparent), Heterohelix globulosa ((Ehrenberg), Pseudotextularia elegans (Rzehak). Otaenexu ca aBe 6uocTtpaturpadcku 30HM CbIIACHO Cxemarta Ha
Premoli Silva 1 Verga (2004) — Globotruncanita elevata n Globotruncana ventricosa.

Knto4yoBu gymu: nnankToHHM hopamuumcepu, YyrosuLuka ceuta, KamnaH, CpeaHoropcka 3oHa, Coduitcka obnacr.

Introduction glauconitic sandstones in the base and 98 m carbonates),
Santonian (200 m carbonate deposits) and Campanian
The sections near the villages of Jelyava and Eleshnitsa, (including 170 m carbonate and 250 m turbidite sequences).
Sofia district, reveal almost Comp|ete succession of the The basal terrigenous level and the carbonate one the authors
Mediterranean type Upper Cretaceous in Western Bulgaria. described as “limestone-marl formation” (corresponding to the
They comprise Turonian marls, Coniacian glauconitic “first”, “second” and “third horizon” of the Maastrichtian of
sandstones, Coniacian-Campanian carbonate and turbidite BpbOnsHcku et al., 1961) and the turbiditic level — as “flysch
deposits. 3natapcku (1910) first described the rocks near the formation” (*fourth horizon” of the Maastrichtian of Bpbonsicky
vilage of Eleshnitsa referring them to the “Campanian et al, 1961). Hades and Haues (1989, 2003) followed this
substage”. Later on LlaHkos (1965) determined Maastrichtian subdivision.
age for the carbonates in the same section (the village was
named Yordankino in the period between the 1960s and the Uynes (1995) referred the rocks of the ‘limestone-marl
1980s) and Dimitrova et al. (1981) divided three levels in the ~ formation” to the Mirkovo Formation and these of the *flysch
section near Jelyava: Coniacian (113 m), Santonian (200 m) formation” — to the Chugovitsa Formation. The two formal units

and Campanian (677 m). JumwnTposa et al. (1984) refined this ~ were introduced and described by Moes and Axtotos (1976,
subdivision into Coniacian (totally 113 m including 15 m 1978) in the Stargel-Chelopech strip. Later on Popov (2005)
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united them into the Popintsi Group in Panagyurishte ore
region.

Sinnyovsky (Sinnyovsky, 2005; CuHboscku, 2007), Jaboscku
et al. (2009) and Antonov (2010) followed MoeB and AHTOHOB'S
subdivision as the first author recognized the Voden Member
of Moes and AxToHoB (1978) comprising 60 m at the base of
the Chugovitsa Formation in the sections near Jelyava and
Eleshnitsa. He also noted that “none of the previous
investigators reported the presence of large-scale slump
structures, resulting in significant augmentation of the
thickness”.

From micropaleontological point of view, the sections have
been investigated by means of planktonic foraminifers and
calcareous nannoplankton. Dimitrova (in Dimitrova et al., 1981;
OumutpoBa et al., 1984) examined planktonic foraminifers in
thin sections. She gave lists of species representing the most
characteristic taxa for every individual package in Jelyava
section. Later on Dimitrova and Valchev (2007) summarized
these data and indicated the presence of Globotruncanita
elevata and Globotruncanita stuartiformis zones. Sinnyovsky,
at first indicated three nannofossil zones (CunboBcku, 1993),
and later on (Sinnyovsky, 2005; CuHboBcku, 2007) published a
detailed Campanian nannofossil zonal scheme concerning the
upper levels of the Mirkovo Formation and the entire
Chugovitsa Formation.

The present article aims to elucidate in details the
taxonomocal composition and the structure of the planktonic
foraminiferal assemblages on the basis of isolated specimens

recovered from the Chugovitsa Formation and to estimate their
biostratigraphical importance.

Geological Setting

The area of study is part of the Panagyurishte Unit of the
Srednogorie Zone (according to [laboscku and 3aropuyes,
2009, Fig. 1). The outcrops of the Mediterranean type Upper
Cretaceous form a narrow strip with west-east direction in the
southernmost part of Western Balkan. The samples were
picked up from two sections located along the valleys of
Jelyavska and Eleshishka rivers in the northern outskirts of
Jelyava and Eleshnitsa villages (Fig. 2).
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Fig. 1. Tectonic subdivision of Bulgaria (after [laboBcku and 3aropues,
2009) with the location of the area of study

714000

Fig. 2. Geological map of the area of Jelyava and Eleshnitsa villages (after Angelov et al., 2010 with modifications)

1-3) Quaternary (7 - alluvium, Holocene; 2 - deluvium, Pleistocene-Holocene; 3 - proluvium, Pleistocene); 4-6) Upper Cretaceous (4 - Chugovitsa Formation:
rhythmic alternation of limy sandstones, siltstones, mudstones, marls and clayey limestones, Campanian; 5 - Mirkovo Formation: red to rose and gray-greenish clayey
limestones, Santonian-Campanian; limestone-marl formation: gray and motley limestones and marls, Coniacian; sandstone formation: carbonate glauconitic
sandstones, Coniacian; 6 - coal formation: conglomerates and breccia-conglomerates, sandstones, siltstones, limy mudstones, marls, clays and coal, Turonian); 7)
Lower-Middle Jurassic (Gradets Formation: quartz sandstones, Aalenian-Bajocian; Ozirovo Formation: sandy bioclastic limestones and silty marls, Sinemurian—
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Toarcian; Kostina Formation: sandstones and conglomerates, Sinemurian; trrrigenous-coal formation: quartzites, quartz sandstones, sandy mudstones, Hettangian);
8) Lower Permian (Berimer Formation: breccia-conglomerates, sandstones, siltstones; Lokorsko Formation: conglomerates, breccia-conglomerates, sandstones,
siltstones); 9) Middle-Upper Ordovician (Tseretsel Formation: green mudstones, Upper Ordovician; Grohoten Formation: mudstones, silty mudstones, siltstones,
quartzites, and quartzitic sandstones, Middle-Upper Ordovician); 10) lithostratigraphic boundary; 71) reverse fault; 12) proven normal fault; 13) supposed normal fault;
14) normal bedding; 15) overturned bedding; 16) section: 1 - Jelyava, 2 - Eleshnitsa

The base of both sections (Fig. 3) is composed of marls
referred to the coal formation of Turonian age (Plate la). They
are overlaid with parallel unconformity by 7-15 m carbonate
glauconitic sandstone with inoceramid and rare echinid
remains comprising the sandstone formation of Coniacian age
(Plate la, b). The next level is composed of 220 m gray and
motley predominantly thick-bedded to massive limestones and
marls belonging to the Mirkovo Formation (Plate 1b, ¢). In
Eleshnitsa section a thin package of tephra layers (190 m

G lapparenti

above the base) is observed. In the section near the village of
Jelyava this interval is not well exposed ant it is characterized
by the presence of slump structures. The base of the
Chugovitsa Formation is represented by 60 m grey to violet
marls referred to the Voden Member (Plate Id-f). They are
overlaid by a 300 m thick turbidite succession with dominance
of the marl interbeds and marl packages in its lower levels
(Plate If-h).
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=
s : s8¢ 3
S S 5 F §SFE @ .
T % E R 2 % % RS 3
[N S T B O T G B < W Lithology =
1 v
I
|
I _550
|
| —
I —500
[
® |
: _______ |_450
|
|

o Z 250

—200

—150

| =
~ | +
S|&5| & | Eleshnitsa
N« é—g Q .
gS|EE| £ section s
v |ES| 52| E 3
PINp|=El @ 5 S
< =} = =
Ay =4 Q= = 3 3
Z 212 n = = S e =
Blg2| B | & s 2 3 =
EN b3
gld49| 8 | B ‘ MRS
a = a = Lithology U U U U
g
2 °
5 | g
g | & g
S |EH 2 550
g . =}
2|5 =
E‘ L/_ 2 o
g 5
S |3 g | & |500=
Q12| §| E =
5 18 3| 2 g
=52 2| 2 =
=) —E'.éa E » 450 —
:S = = ™
5|3 =
400 7o — — _ |-
3 Z °
= 3 o - P
o @ < 0
£5| 5 350—F
=3 5 —
25
5 |3 2 .
=] D =1 ®
§ o § — 300
] g °
Sl .| 2|3
Ul g|2|2= >
5 i 2 250 .
= =
Elz |
— g
=
Z 2 I
=]
= = . :
2 g I i
m z T T
= | 150 /7=
g 1 1 L 1
,-*Od L I ! I
! =] 100 —
=] I I
-E.g = ——
Q2
S g i
s E T . T .
S M=
:Eé T T
5
8
Turonian coal fin.

Fig. 3. Stratigraphial columns of Eleshnitsa and Jelyava sections (after Sinnyovsky, 2005, CunboBcku, 2007, with modifications) with the distribution of

the planktonic foraminiferal taxa

1, marls; 2, sandstones; 3, limestones; 4, limy marls; 5, turbidites; 6, tephra layers; 7, interval without outcrops; 8, sample

Planktonic foraminiferal assemblages and zones

The samples from the Voden Member contain poor
planktonic foraminiferal fauna including predominantly Early
Campanian taxa like Globotruncanita elevata (Brotzen), and
species with broader stratigraphic range — Globotruncana arca
(Cushman), Globotruncana lapparenti Brotzen,
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Globotruncanita  stuartiformis  (Dalbiez), Rugoglobigerina
rogosa (Plummer). The samples from the typical Chugovitsa
Formation contain more diverse and abundant assemblages
represented by Early to Late Campanian taxa including apart
from the above mentioned Globotruncana ventricosa White,
Globotruncanita stuarti (de Lapparent), Heterohelix globulosa
((Ehrenberg), Pseudotextularia elegans (Rzehak).



JOURNAL OF MINING AND GEOLOGICAL SCIENCES, Vol. 61, Part |, Geology and Geophysics, 2018

Two biostratigraphical zones were defined following Premoli
Silva and Verga’'s (2004) zonation — Globotruncanita elevata
and Globotruncana ventricosa.

Globotruncanita elevata Partial Range Zone

Author. Postuma (1971). In Bulgaria it was introduced by
Banuaposa (1975) as “Globotruncana elevata” Zone.

Definition. Interval, with Globotruncanita elevata (Brotzen),
from last occurrence of Dicarinella asymetrica (Sigal) to first
occurrence of Globotruncana ventricosa White.

Common taxa. In the lower levels (the lowermost 50 m) of
the zone, despite the zonal marker Globotruncanita elevata
(Brotzen), Globotruncana arca (Cushman), G. lapparenti
Brotzen, Globotruncanita stuartiformis (Dalbiez) were recorded
as rare specimens, while taxa like Globotruncana falsostuarti
Sigal, G. hilli Pessagno, Heterohelix globulosa (Ehrenberg),
and Rugoglobigerina rugosa (Plummer) occur as single
specimens only. The middle and upper levels reveal the same
taxonomical composition, but with higher specimen
abundance.

Age. Early Campanian.

Correlation. The zone is cosmopolitan. Its taxonomical
composition is the same as in the zones described by Wonders
(1980), Robaszynski et al. (1984), Caron (1985), Abdel-Kireem
et al. (1995), Salaj (1980). In Bulgaria it was established by
Vaptzarova (1976, 1980) in the western and central north parts
of the country.

Remarks. Premoli Silva and Verga (2004) limited the range
of the zone in the Lowermost Campanian only.

Boundaries. The lower boundary was not fixed in the present
study. The upper one was established at 400 m above the
base of the sections.

Thickness. At least 150 m.

Globotruncana ventricosa Interval Zone

Author. Dalbiez (1955).

Definition. Interval from first occurrence of Globotruncana
ventricosa White to first occurrence of Radotruncana calcarata
(Cushman).

Common taxa. In the lower levels the zonal marker
Globotruncana ventricosa White occurs predominantly as
single to rare specimens and it increases gradually its
abundance in the middle and upper levels. Common taxon
throughout the entire interval is Globotruncanita stuartiformis
(Dalbiez). Species like Globotruncana falsostuarti Sigal, G. hilli
Pessagno,  Heterohelix  globulosa  (Ehrenberg), and
Rugoglobigerina rugosa (Plummer) are additional elements to
the assemblages. In the uppermost levels Globotruncanita
stuarti (de Lapparent), Pseudotextularia elegans (Rzehak),
Globotruncanella havanensis (Voorwijk), and Rugoglobigerina
penyi Broennimann were recorded as single or rare
specimens.

Age. Latest Early Campanian-Late Campanian.

Correlation. The zone corresponds entirely to the zone of the
same name of Abdel-Kireem et al. (1995), partly to ventricosa
zone of Caron (1985), Robaszynski et al. (1984), and Wonders
(1980), arca and rugosa zones of Salaj (1980). In Bulgaria it
could be correlated to Globotruncanita suartiformis zone of
Dimitrova and Valchev (2007) and Globotruncana rugosa zone
of Vaptzarova (1976).

Remarks. In the sections near the villages of Jelyava and
Eleshnitsa the =zonal marker Radofruncana calcarata
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(Cushman) was not found and therefore the upper boundary of
this zone was not defined. Thus, the entire interval above
Globotruncanita elevata zone is referred to Globotruncana
ventricosa zone.

Boundaries. The lower boundary was established at 400 m
above the base of the sections.

Thickness. 200 m.

Conclusion

The turbidite deposits of the Chugovitsa Formation are well
exposed in the northern outskirts of the villages of Jelyava and
Eleshnitsa and they provide a good opportunity for a
biostratigraphical study of the Campanian interval — four
nannofissil zones have been previously defined. In terms of
planktonic foraminifers the investigated assemblages are low
to moderately diverse and with low abundance of specimens.
On the other hand, the assemblages are dominated by species
of broad stratigraphical range. This fact is an obstacle to find
biostratigraphical markers (FAD and LAD) for a detailed
zonation — only the FAD of Globotruncana ventricosa White
was recorded in the sections and therefore only two zones
were defined.
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PLATE |

PLATE|

a) the base of the Mediterranean type Upper Cretaceous 1 km north of the village of Eleshnitsa representing the coal and the sandstone formations; b) the
sandstone formation and the base of the Mirkovo Formation 1.5 km north of the village of Jelyava; c) the Mirkovo Formation in the Eleshnitsa River valley
800 m north of the village of Eleshnitsa; d) the Voden Member of the Chugovitsa Formation in the northern outskirts of the village of Eleshnitsa; e) the
Voden Member in the valley of Jelyavska River 1 km north of the village of Jelyava; f) the uppermost levels of the Voden Member and the base of the
typical Chugovitsa Formation on the left riverside of Jelyavska River; g, h) the lower levels of the Chugovitsa Formation in the northern outskirts of the
village of Eleshnitsa (g) and on the left riverside of Jelyavska River (h).
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