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Abstract The Ovie Pole basin is a large sedimentary mass situated in the eastern part of the Vardar zone in
the territory of the Republic of Macedonia. Investigations have determincd that the mass is 3.5 km thick and com-
posed of four lithozones: basat lihtozone, lower flysch lithozones, lithozones of yellow sandstones and upper flysch
lithozone.

The geological age of the sediments has been defined as Upper Eocene based of investigations carried out so
far on numerous fossil remains of microfossil groups.

The paper presents the results of the micropaleontological investigations on foraminifer fauna discovered in the
upper flysch lithozones, which are important for the understanding of the basin.

The biostratigraphic significance of the foraminifer fauna in the Paleogene sediments has a stratigraphic distri-
bution of 53 species of benthic and plankton foraminifer fauna, obtained from 5 Paleogene cross-sections.

Systematic classification of foraminifer fauna has been cartied out after Loeblich and Tappan, 1988.
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INTRODUCTION
The Ov&e Pole basin is a large sedimentary in the territory of the Republic of Macedonia (Fig.
mass sitnated in the eastern part of the Vardar zone 1).

Fig.1. Map of regional tectonic sctting of the R of Macedonia.
SMM - Serbian-Macedonian massif, VZ — Vardar zone, PM ~ Pelagonian massif, WMZ —~ Western Macedonian zone;
1 — Ovée Pole paleogene basin.
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The sediments have been subject of investiga-
tions of many authors, mostly of regional nature.
Based on investigations carried out so far the age
of Paleogene sediments was determined as Upper
Eocene based on numerous fossil remains of mi-
crofossil groups.

According to lithologic characteristics the 3.5
km thick Paleogene mass was composed of four
lithostratigraphic units (lithozones): basal litho-
zone, lower flysch lithozone, lithozone of yellow
sandstones and upper flysch lithozne.

The subject of this paper is micropaleon-
tologic investigation of the foraminifer fauna in the
Paleogene sediments.

The investigations included all lithologic lev-
els in five Paleogene cross-sections where abun-
dant foraminifer fauna was discovered. The fo-
raminifer assemblage also made it possible to ob-
serve and analyse the stratigraphic distribution of
foraminifer taxa in the basin.

MATERIAL AND METHODS OF INVESTIGATION

The study of the biostratigraphic importance
of the foraminifer fauna included also the study of
biostarigraphic distribution of 63 species obtained

from 90 samvples of 5 cross-sections discovered in
the basin: Cardaklija, Kadrifakovo, Karaorman,
EZovo Brdo and Nemanjici (Fig. 2).
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Fig. 2. Geological map of the Ovée Pole basin
1. Quaternary; 2. Early effusive rocks; 3. Tertiary volcanogene-sedimentary rocks; 4. Neogene sediments; 5. Upper Eocene
sediments; 6. Jurassic granites; 7. Jurassic diabase gabbroes; 8. Paleozoic schists; 9. Sampling stites

Sampling of foraminifer fauna of the Paleogene
cross-sections was carried out in 3 — 4 m intervals.

Technical processing was done according to
classical methods of micropaleontological analysis
(decomposition, washing, drying, selecting and

determination). Paleontological determinations
were carried out with a Zeiss microscope binocular
50 to 80 magnification. Microphotographs with
scanning electronic microscope Philips SEM — 515
were carried out on selected foraminifer tests.
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RESULTS

Field investigations included sampling in 5
Paleogene cross-sections: Cardaklija, Kadrifakovo,
Karaorman, EZovo Brdo and Nemanjici.

Lithological members of the cross-sections
mentioned are present as sediments of the upper
flysch lithozones: clayey sandy layers that grade
into one another and interchange with sandstones,
alevrolites, slates, marly clays and oolithic lime-
stones.

Micropaleotological investigation of Paleo-
gene sediments discovered abundant and versatile
assemblage of foraminifer fauna.

Foraminifer investigations included all litho-
logical levels of the Paleogene such as the basal
and lower flysch lithozone, that of yellow sand-
stones and upper flysch lithozones. The results of
the micropaleontological investigations of the mid-
die and upper levels of the upper flysch lithozone
were yellowish and rich in foraminifer fauna,
whereas the results of the three lithozones (basal,
lower flysch and lithozone of yellow sadnstones)
were negative for foraminifers.

The collection of foraminifer fauna discov-
ered consisted of 63 species that belong to 30 gen-
res with 57 species of benthic foraminifer and 1
genre with 6 species of plankton foraminifer. The
genres are the families as follows: Spiroplectam-
minidae, Eggerellinidae, Textulariidae, Spirolocu-
linidae, Hauerinidae, Nodosaridae, Lagenidae,
Glandulinidae, Globigerinidae, Bolivinidae, Buli-
minidae, Fursenkoinidae, Caucasinidae, Stilosto-
mellidae, Baggenidae, Eponididae, Cibicididae,
Nonionidae,  Chilostomellidae,  Heterolepidae,
Gavelinellidae, Rotaliidae.

Systematic classification of foraminifer fauna
in the basin was carried out according to Loeblich
and Tappan (1988).

The investigations discovered a wide distribu-
tion of foraminifer species. At same time the
analysis of the stratigraphic location of certain taxa
made it possible to infer that, in terms of age, five
groups of foraminifers can be defined (Fig.3). The
following genres belong here:

The first group consists of foraminifers wise-
spread during the Upper Eocene and offer the most
reliable data in the determination of the age. Here
belong species as follows: Spiroplectamina cari-
nata carinata (d'Orbigny), Dentalina communis
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(d'Orbigny), Palmula budensis (Hantken), Textu-
laria minuta Terquem, Spiroloculina communis
communis Cushman and Todd, Lagena humifera
Bandy, Bolivina cf. antegressa Subbotina, Bolivina
gracilis Cushman, Bolivina reticulata Hantken,
Bulimina sculptilis Cushman, Caucasina eocenica
Chalilov, Siphonodosaria verneuili (d'Orbigny)
and Pararotalia audoini (d'Orbigny).

The second group consists of species belong-
ing to lower levels that are distributed as far as
Upper Eocene (E;) including Spiroplectamina den-
tata (Alth), Dorothia indentanta (Cushman et Jar-
vis), Tehtularia minuta Terquem, Triloculina an-
gularis d'Orbigny, Triloculina gibba d'Orbigny,
Lenticulina cf. ellisori (Bowen), Lagena scalari-
Sformis (Williamson), Eponides minima Cushman,
Cibicides carinatus (Terquem), Cibicides lobatulus
(Walker et Jakob), Cibicides tallahatensis Bandy,
Anomalinoides welleri (Plumer), Gavelinella dani-
ca (Brotzen) and Pararotalia subinermis Bhatia.

The third group consists of transitional spe-
cies for the Eocene (E) — Oligocene (Ol) boundary
consisting of the following: Quinqueloculina
Jjuleana d'Orbigny, Lenticulina yaguatensis (Ber-
mudez), Percultazonaria fragara (Gumbel), La-
gena striata (d'Orbigny), Globulina gibba d'Or-
bigny, Glandulina laevigata d'Orbigny, Globig-
erina yeguaensis Weinzierl and Applin, Bolivina
scalprata Schwager, Bulimina trigona Terquem,
Fursenkoina dibollensis Cushman et Applin, Si-
phonodosaria cf. adollphina (d'Orbigny), Cancris
subconicus (Terquem), Cibicides cf. westi Howe,
Cibicides ungerianus (d'Orbigny), Nonion granife-
rum (Terquem), Nonionella winniana (Howe),
Pullenia quinqueloba (Reuss), Heterolepa dutem-
plei (d'Orbigny), Gyroidina soldani d'Orbigny and
Hanzawaia cf.producta (Terquem).

The fourth group consists of species that lived
earlier than Upper Eocene ~ E; (the species formed
due to resettling of later parts) consisting of Valvu-
lineria laevis Brotzen, Eponides saginarus Byk-
ova, Cibicidoides lectus (Vasilenko).

The fifth group consists of species that lived
later than the Eocene. The following genres com-
prise the group Textularia bronniana d'Orbigny,
Glandulina ovula d'Orbigny, Globigerina cipero-
ensis angulisuturalia Bolli, Bulimina costata d'Or-
bigny and Caucasina tenebricosa Pischanova.



14

V. Stojanova, G. Petrov

Places of

Geological age

Car, Kar, Kad
Car, EzB. Kar, Kad
Car. BzB, Kad, Nem
Car. E2B, Kar, Kad

Car, Lzi3
r, 7B, Kar. Kad

Nem Deasatipa communis (d'Orbigny}
e Nem Proxifrons sp.

Kad, Nem
Car, 2B, Kar, Kad, Nom

Nem
= Nem Patimila budensis {Hantken)
Kar, Nem Lagena unifera Bandy
Lagena scatarifornis (Witlamson)
o Lagena strigia (d'Orbigoy}
Nem Giotuding givbea d'rbigny
Nern Gilanduline kevigala dOrbigny
Nem Glanduhna ovida d'Orbigny
Gy Nem
Kar, Nem Glebigerina offivinalis Subbotina
News Globigerina owachiteensis granski Biow and Banner
Nent Globigering ouach. oochitans
ot Kad. Nem Glebigering parva Rolli
Nem CGlebigerina yeguaensis Weinzier and Applia
Nem Rolivisig ¢f antzgressa Subboting
- Nem
iz Nem Bodivipa gracilis Cushman
Nea Bolivien nobilis Hantken
Nem Boltvina reneudata Hantken
_— Nem Bolivimg scalprata Schwager
Nem Bulimina costata d'Orbygny
Nem Bulimina sculptifis Cushman
Car, 213, Kar, Nem Bulimina frigona Terquem
=) Car. Kar Fursenkoine dibofiensis Cushman et Applin
EzR, Nem Caucasina evcenica Chalifov
Nem Caucesing renebricosa Pischvanova
Nem Siphonodosaria ¢f adatlphing (dOrbigny}
o Kad. Nem Siphonodosarie veneuili (FOshigny)
Nem Caneris subconicus (Terguemy
Nem Vaivutineria iaevis Brotzen st st
Car Eponides minima Cushinan
— Nem Eponides saginierus Bykova i
Nemi Cibicidoides lectus {Vasilenko)
Car, Ez83, Kar, Kad Cibicides carinams (Teruems
Nemn Cibiecides lobandus (Walker ¢t Jokob)
(o] Car, £28. Kar. Kad
Nem Uibteides ungerianus (d'Orbigny)

Car, E2B, Nem
LCar. Kar, Kad

{x Car, Egii. Kar, Kad

D Taxons R
élstrlbutmn Paleccene Eozene - Oligacene Neogene
F‘l | F".’. I 1‘:5 = &
Nem Spiraplectaming corinata cavingta (GOrbigny)
Nem Spiraglectaming dentare ( Al
Nem Dorothg judentanta (Cushman et Jarvis)

Nens Putienia quingueloba (Reussy
Neat Aelonis affine {Renss)
Nem Chilostemella balkhanensis Dain el Chatilov
Nem Anomadinoides welleri (Plumer)
Nem Heterolepa dutemplei (d'Orbigay}
Nem Cavelinella darica (Brotzen)
Nem Gyroiding soldanii d'Orbigny
Nem Hanzawaia ¢f products (Terquem}
Car, FzB, Kar, Kad
Car, Kad Paryrotilia subinermis Bhatia

Textnioria brovaiara dOrbigny

Textulariu minnia Terguem

Spircioceiing com. corimenis Cushman ard Todd
Quingueloculitia fuleana & Otbigny

S —
Triloviling anguluris 3Ocbigay it e
S —

e

Triforulina gibba F'Qrhigny

Lentionling of ellisori {Bowen)
Lerticuling yaguatensis {Beimudez)

P ————t et ——
Perculiazonaria fragare (Glimbed) A et

Gilobigerina ciperocrsis angudisuttivafis Bolll B ————

awe and Wallace

e —————
T
[RT——
—————
Bolivina cocker Cushman et
i A
i
[P ———

Cibicides cf, westi Howe
Nonion graniferum {Terquom)
NMonionella winitiaia {(Howe)

e i
Cibicides tlichatensis Bandy e ————————r
R ——
e ——

Purarotalia audoini (d'Orbigny) . H

Fig. 3. Stratigraphic distribution of foraminifers from the Ovée Pole basin.

Explanation: Car — Cardaklija, EzB ~ Ezovo Brdo, Kar — Karaorman, Kad — Kadrifakovo, Nem — Nemanjici

The assemblage of benthic foraminifers of the Cushman, Bolivina reticulata Hantken, Bulimina

first group Spiroplectamina carinata carinata
(d'Orbigny), Dentalina communis {(d'Orbigny),
Palmula budensis (Hantken), Textularia minuta
Terquem, Spiroloculina communis communis
Cushman and Todd, Lagena humifera Bandy, Bo-
livina cf. antegressa Subbotina, Bolivina gracilis

sculptilis Cushman, Caucasina eocenica Chalilov,
Siphonodosaria verneuili (d'Orbigny) and Pararo-
talia audoini (d'Orbigny) is characteristic only of
Upper Eocene and made it possible to distinguish

only one biozone — the Bolivina antegressa (Fig.
4).
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Zones, subzones

accordiry to benthic foraminifers

Bolivina antegressa

Planulina costata

Upper

Brotzenella taurica

Caucasinella pseudoelongata

Haplophragmoides orfaensis

Uvigerina costellata’

EOCENE
Middle

Pseudogaudryina Turkmenelia ninikace

pseudonavan'ozmu

Bulimina mitgarziana

S
S
3 Pseudogaudryina externa

Fig. 4. Zonal distribution of Eocene according to benthonic
foraminifers (Bugrova, 1988)

The criterion for distinguishing of Bolivina
antegressa is the appearance and disappearance of
taxa of the Bolivina group represents with Bolivina
antegressa Subb., Bolivina gracilis Cushman and
Bolivina reticulata Hantken. The Bolivina ante-
gressa distinguished and the benthinic species be-
longs to the upper portion of the Planulina costana
zone (Bugrova, 1988) belonging to the Upper Eo-
cene — Priabonian geological age.

CONCLUSION

The results obtained for the stratigraphic dis-
tribution of benthic and plankton foraminifers in
the Ovce Pole basin made it possible to identify the
Bolivina antegressa  biostratigraphic  subzone
(Bugrova, 1988) of the Upper Eocene — Priabonian
geological age.

Based on the data it can be said that the geo-
logical age of the Paleogene sediments of the mid-
dle an upper flysch lihtiozone in the Ov&e Pole
basin belong to the Upper Eocene ~ Preabonian.

The results of foraminifer investigations in
the basal, lower flysch lithozone and the lithozone

of the yellow sandstones were negative and no re-
liable data are available regarding microfauna age.
However, investigations offered a wide spectrum
of distribution of foraminifer species for the whole
Eocene (E;. E,. E;) from which it can be inferred
that the lower levels of the Ovée Pole Paleogene
(basal, lower flysch lithozne and lithozone of yel-
low sandstones) are older than Upper Eocene. This
is also and indicator that the basin probably com-
menced formation by the end of Lower Eocene.
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Pesume

CTPATUTPA®CKA PACITPOCTPAHETOCT HA ®OPAMUHHGEPUTE O OBYENOJICKNOT
HAJIEOTEHCKU BACEH BO PEIIYBIUKA MAKEJTOHHJA

Buonera Crojanosa, Foure ITerpon

Daxcyaitieiti 3a pydapcifiso, Zeonoiuja u foauiiexruxa, Kaitiedpa sa 2e0n02Uja 1 2e0Pu3nKa,
Yuusepzuiierdi ,, Foye Heaves”, loue Heaues 89, MK-2000 liiuii, PeityOnuxa Maxedonuja
gosevio@rgf.ukim.edu.mk

Knyyan 3s6opopu: naneoren; 6eHTOCHH It INAHKTOHCKA chopamunnidyepy; cTpaTirpadmja; OBYENIONCKH Gacen

OB4enoNCKUOT IANCOreHCKN 6GaceH IpeTcTaBysa
ToNeMa CeIMENTHA Maca CMECTeHa BO HCTOMHHIOT JIEN Ha
BappapckaTa 304 Ha Tepuropujata Ha PenmyGnuka Ma-
KETOHHja.

Criopejt JOCEralHUTe NCTpaXkyBaa MacaTa febena
oKoiy 3.5 km e usrpafesa off 4 TUTO30HU: GazanHa JUTO-
30H4, JONHA (DANIIHA JIUTO30HA, THTO30HA Ha KOITH I1¢-
COUHHHH B YOPHA (QIIHUIHA AUTO30HA.

Feomomkata crapoct Ha CeAMMCHTHTE BO OBYETION-
CKHOT 6aceH ¢ OfipefieHa KaKo FOpHO €OLEHCKA, BP3 OCHO-
Ba Ha JOCEraNIHUTE UCTPAXyBarba Ha 6a3a Ha MHOTY6pOj-
HI (POCHIIHH OCTATOIH O} MAKPOOCHITHATE TPy

Bo TpymOT Il NIpE3CHTHpAME PE3YATATHTE OJf MUK-
PONATICOHTOROIIKATE MCTPAXYBamkha Ha popamMuHmgep-

Hara (ayHa, HPOHajIcHA BO ropHaTa (hIyDIHa JTUTO30HA
Ha OBUCIIOJICKHOT MaNeOreHCKHM OaceH, KOU ¢e MOUIHe
BAXKHI BO PEINABAKETO HA CTpaTHIpadpHjaTa Ha GaccHOT.

Buoctpaturpadickata BpegHoct Ha dopamumuep-
HaTa (bayHa BO NANCOTCHUTE CEAUMEHTH Ha GaccHOT ¢
IpocnefieHa co crpaturpadicka paclipocTpaHeTocT Ha 63
BUJ{a GCHTOCHA U IUIAHKTOHCKA (bopamunndepHa daysa,
nobuena Of 5 OTKPHCHN NAJEOTeHH NPOMHIN HA OBYe-
HOJICKHOT 6aceH.

Cucremarckara Knacudukanuja Ha ¢opamunucep-
Hara (payHa Bo GaceHOT e HanpaBeHa cnopep Loeblich &
Tappan, 1988.
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PLATE L 1. Textularia bronniana d'Orbigny. Car, Kar, Kad, OI-N. SEMx156; 2. Textularia minuta Terquem. Car, EzB, Kar,
Kad, E-E;, SEMx178; 3. Quinqueloculina juleana d*Orbigny. Car, EzB, Kar, Kad, E-OI-N, SEMx137; 4. Spiroloculina communis
communis Cushman et Todd. Car, EzB, Kad, Nem, E,-E; SEMx137; 5. Pararotalia audouini (d°Orbigny). Car, EzB, Kar, Kad,
Es, SEMx143; 6. Triloculina gibba d*Orbigny. Car, EzB, Kar, Kad, E|-E;, SEMx150; 7. Lenticulina yaguatensis (Bermudez). Car,
EzB, Kar, Kad, Nem, E-Ol, SEMx170; 8. Nonionella winniana Howe. Car, EzB, Kar, Kad, E-Ol, SEMx126; 9. Bulimina trigona
Terquem. Car, EzB, Kar, Kad, E-Ol, SEMx186; 10. Cibicides tallahatensis Bandy. Car, EzB, Kar, Kad, E,-E;, SEMx143;

L1. Nonion graniferum (Terquem). Car, Kar, Kad, Pc-Ol, SEMx287; 12. Cibicides carinatus (Terquem). Car, EzB, Kar, Kad, E,-E;,
SEMx126; 13. Pararotalia subinermis Bhatia. Car, Kad, E,-Es, SEMx203; 14. Cibicides cf. westi Howe. Car, EzB, Nem, E-Ol, SEM
x150; 15. Caucasina tenebricosa Pishvanova. Nem, OI-N, SEMx300; 16. Glandulina laevigata d'Orbigny. Nem, E-N, SEMx285;
17. Lagena humifera Bandy. Kar, Nem, E;, SEMx221; 18. Lagena striata (d"Orbigny). Car, EzB, Kad, Pc-N, SEMx221
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