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Summary. The paper is devoted to the biostratigraphic subdivision of the Paleogene deposits in Southeastern Go-
bustan. The subdivision was carried out on the basis of materials obtained from the Khilmilli section. Foraminiferal
studies were conducted on samples collected from this section. The stratigraphic division of the Paleogene deposits in
the studied area is thoroughly substantiated by foraminiferal data and traced throughout the Khilmilli section. Based on
the rich foraminiferal assemblages within the section, the detailed stage- and zone-level subdivision of the Paleogene
sequence was established. According to the microfaunal evidence, the Paleogene deposits are divided into the Paleo-
cene, Eocene, and Oligocene series and their respective stages. It was determined that the rocks of the Danian and
Thanetian (Paleocene), Ypresian, Lutetian, Bartonian, and Priabonian (Eocene), as well as the Rupelian (Oligocene)
stages are represented in the Khilmilli section. Continuous tracing of the microfauna across the section allowed a pre-
cise interpretation of the complex composition of zones and changes within them. The distribution of foraminifera by
zones was followed, and their development across the stages was described. At the same time, deposits of the Selandian

stage were not detected in the section. Comprehensive data on the bionomy of the basin have also been provided.
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Introduction

Gobustan is one of the areas in Azerbaijan
where the Paleogene deposits are widely dis-
tributed. These deposits participate in the for-
mation of the entire geological structure in the
region (Axmeno, 1957). Since the Paleogene
deposits are also related to several mineral de-
posits, clarification of their stratigraphic subdi-
vision scheme is essential (Fig. 1) (Xamumnos,
Mawmenona, 1984).

The microfauna of these deposits were stud-
ied by micropaleontologists Aghalarova D.A.,
Jafarov J.I., Khalilov D.M (Xamunos, 1962),
Veber V.V., Voroshilova A.G. and others
(Bopommmnosa, 1967). The Paleogene deposits
sharply differ in lithological composition both
horizontally and vertically across regions and
are characterized by diverse fossil faunas
(Beb6ep, 1930). Based on microfauna, the Paleo-

gene deposits are divided into Paleocene, Eo-
cene and Oligocene subdivisions and stages
(Babayev va b., 2015).

Materials and Methods

The researches were conducted in Gobustan
district of the Southeastern Caucasus. In this
area, the Paleogene deposits of the Khilmilli
section were studied. For the purposes of study-
ing the complex microfauna of the Paleogene
deposits in Gobustan district and restoration of
the basin bionomy, 16 samples were collected
from the Khilmilli section, and their paleonto-
logical analysis was conducted, stage and zonal
subdivision of foraminifera of the Paleogene
deposits of Gobustan district were provided on
the basis of the identified rich foraminiferal as-
sosication (Anmu3zaze, 1989).
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Fig. 2. The exposure of the Paleocene deposits in the Khilmilli section
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Collection of microfauna was carried out
using a Nikon SMZ18 microscope, and images
were obtained using a ZEISS Stemi 508 scan-
ning electron microscope. The sample was stud-
ied using micropaleontological analysis. The
sequential distribution and zonal subdivision of
microfauna of the Paleogene deposits were ob-
served in the Khilmilli section (Fig. 2).

The Paleocene. The Paleocene is divided
into the Danian, Selandian, and Thanetian stag-
es in the studied region. These deposits belong
to the llkhydagh and Sumgayit successions.

The Lower Paleocene. The Danian stage.
The Ilkhydagh succession belongs to this stage.
The deposits of the Danian stage of the Khilmil-
li section of Gobustan are subdivided into two
zones from bottom to top: Globoconusa
daubjergensis and Acarinina incostans.

The deposits of Globoconusa daubjergensis
zone conformably lie over the Maastrichtian
sediments on the right bank of the Qozluchay,
1-1.5 km east of the Khilmilli village. Here, the
Danian deposits consist of thinly interbedded,
commonly found coarse-grained, hard, yellow-
ish sandstones and thinly bedded gray, dark
grey marly clays (Fig. 2). Eponides trumpyi,
Heterohelix irregularis, Globigerina varianta,
G. moskvini, G. pseudobulloides, Bairdia
ilaroensis, etc. were determined from these de-
posits (Allahverdiyeva, 2014).

In the Khilmilli section, the deposits of the
Acarinina incostans zone of the Danian stage are
distributed together with the deposits of the un-
derlying zone (Fig. 3) (Allahverdiyeva, 2012).

In this section, the deposits of the Acarinina
inconstans zone conformably lie over the depos-
its of the lower zone occurring in the same litho-
facies, reaching thicknesses of up to 20 m, and
are characterized by Eponides trumpyi, Hetero-
helix irregularis, H. pumilia, H. crinita, H.
midwayensis, Acarinina inconstans, etc.

The Upper Paleocene: The Selandian and
Thanetian stages are distinguished within the
Sumgayit successions.

The deposits of the Selandian stage were
not been detected in the Khilmilli section.

The Thanetian stage deposits were subdi-
vided from bottom to top, into the Globorotalia
conicotruncata—Acarinina  subsphaerica and
Globorotalia aequa—Acarinina clara zones
(Xamunos, Mamenosa, 1984).

In contrast, our studies of the Khilmilli sec-
tion reveal that, the sequence is subdivided from
bottom to top into the Acarinina subsphaerica
and Acarinina acarinata zones within the
Thanetian stage.

According to our researches, the Thanetian
stage is subdivided into two zones in the
Khilmilli section from bottom to top: Acarinina
subsphaerica and Acarinina acarinata.

Acarinina subsphaerica zone is represented
by greenish-gray, dark gray, and gray marly
clays in the Khilmilli (50 m) section and they
are replaced upward by sandstone interbeds
within brick-red to greenish-gray clays. Glo-
borotalia compressa, Acarinina subsphaerica,
Globigerina varianta, G. triloculinoides, Am-
modiscus incertus, Rhabdammina cylindrica,
Glomospira corona, etc. are distributed in these
sediments. The Upper Paleocene lies over the
layers of the Danian stage in the Khilmilli sec-
tion transgressively. (Allahverdiyeva, 2014)

The Upper Acarinina acarinata zone of the
Thanetian stage is represented by alternation of
interbeds of brick-red, reddish-brown, and
greenish-gray clays with sandstone interlayers
in the Khilmilli section. The thickness of these
deposits varies between 10-100 m, and they lie
conformably over the underlying sediments.
Globigerina triloculinoides, G. eoceanica, G.
quadrilobulinoides, G. nana, G. compressa-
formis, G. velascoensis, Globorotalia chapmani,
G. occlusa, Acarinina intermedia, Ac. primitiva,
Ac. acarinata, Glomospira corona, etc. are dis-
tributed in these deposits (Fig. 4).

The Eocene. The Qovundagh succession
belongs to the Eocene in the Southeastern Cau-
casus. The Qovundagh succession is divided
into lower, middle, and upper horizons based on
field color. According to the local subdivision,
the Ypresian stage belongs to the Lower
Qovundagh, the Lutetian and Bartonian stages
belong to the Middle Qovundagh, and the Pria-
bonian stage belongs to the Upper Qovundagh.
These sediments are mainly characterized by the
planktonic foraminifera.

The Qovundagh sediments of the Paleogene
are oil-bearing in the region (Aghayeva et al.,
2023).

The Lower Eocene sediments are separated
within the Ypresian stage and subdivided from
bottom to top into three microfaunal zones:
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Globorotalia subbotinae, Globorotalia mar-
ginodentata, and Globorotalia aragonensis.

The deposits of the Globorotalia subbotinae
zone lie conformably over the Upper Paleocene
deposits in the Khilmilli section. They are rep-
resented by alternations of thin-bedded gray
clays with rare sandstone interbeds. The thick-
ness is 10 m. Anomalina ex. gr. affinis, Glo-
borotalia marginodentata, Gl. subbotinae, Boli-
vina aduncoscostata longa, Acarinina interposi-
ta, Globigerina triloculinoides, etc. were dis-
tributed here (Fig. 4).

In the Khilmilli section, since the Globoro-
talia marginodentata and Globorotalia ara-
gonensis zones could not be distinguished, this
zone lies transgressively over the sediments of
the lower zone.

The Middle Eocene. The Lutetian and
Bartonian Stages. It is characterized by the in-
stability of the Qovundagh lithofacies and its
thickness.

Acarinina bullbrooki, Acarinina rotundimar-
ginata, and Hantkenina alabamensis zones are
distinguished in the Lutetian stage of this region.

In the Khilmilli section, the deposits of Aca-
rinina bullbrooki zone consist of alternation of
gray clay layers. Thin, fine-grained clayey sand-
stone layers are occasionally encountered

among them. Thick-bedded (5 m) clay lies at the
lower part of this zone. Total thickness is 19 m.
Acarinina bullbrooki, Anomalina simplex, Glo-
bigerina eoceanica, Asterigerina bartoniana,
Tritaxilina indentata were detected here.
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Fig. 3. Distribution of the microfauna in the Khilmilli section
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Fig. 4. Microfaunal Complex of the Paleogene Sediments:
1 — Globorotalia marginodentata Subbotina; 2 — Globigerina eocaenica; 3 — Globigeri-
na bulloides Orbigny; 4 — Acarinina acarinata Subbotina

The Globigerina turkmenica zone is distin-
guished in sediments of the Bartonian stage.
This zone is well developed in the Khilmilli
section. It is composed of thin to medium (10-
30 cm) sandstone interbeds alternating with
greenish-gray, reddish, marly clays, and sandy
clays. Globigerina turkmenica, G. praebul-
loides, Bolivina budensis, Hastigerina micra,
Globigerina ouachitaensis, Nonion adgerensis,
Cibicides ungerianus, etc. are distributed in
these deposits.

In the Khilmilli section, the sediments of
this zone lie over the sediments of the lower
zone transgressively. Acarinina rotundimar-
ginata and Hantkenina alabamensis zones have
not been distinguished in the Khilmilli section.

The Upper Eocene. The Priabonian
Stage. The Priabonian deposits are subdivided

into Globigerina corpulenta and Globigerina
officinalis zones. In the Khilmilli section, the
Globigerina corpulenta zone is represented by
sandstone interbeds alternating with dark-gray
clays. Globigerina corpulenta, G. eoceanica,
G. inflata, G. praebulloides, Globigerapsis in-
dex, G. ouachitaensis, Bolivina caucasensis,
Nonion rotulum, Anomalina hantkeni, A.
granosa, Cibicides perlucidus were detected in
these sediments. The thickness is 60 m.

In the Khilmilli section, the deposits of the
Globigerina officinalis zone lie over the Glo-
bigerina corpulenta zone conformably. Cibi-
cides ex. gr. lobatulus, Glomospira charoides,
Globigerina officinalis, G. eocaena, Eponides
praeumbonatus, Hastigerina micra, Bolivina
antegressa were distributed in sandstone inter-
layers within gray, green, and reddish-brown
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clays (up to 20 m thick) in the sediments related
to this zone.

The Oligocene. The Rupelian stage. The
Oligocene deposits make up the lower part of
the Maykop deposits in the Southeastern Cau-
casus.

The deposits of the Rupelian stage con-
formably lie over the Priabonian deposits in the
Khilmilli section. Globigerina tumbeli zone
was distinguished in these deposits. The depos-
its of the described zone are characterized by
gray, greenish-gray, and dark gray thin clay
layers. Yarosite and Manganese oxide layers
are observed on these clays. These clays are
characterized by the presence of Globigerina
tumbeli, Glomospira charoides, Ammodiscus
incertus, Ammosphaeroidina caucasica, Nonion
pseudomartkobi, Bolivina dentalata, Nodosaria
inexculta, N. capitata.

Bionomy of the basin

The Southeastern Caucasus developed un-
der an independent and distinct geotectonic
condition. During the Paleogene period, volcan-
ic activity occurred at different times with vary-
ing intensity across different regions. The Eo-
cene, particularly the Middle Eocene basins had
distinct paleogeographic landscape and bio-
nomic condition in the regions of Azerbaijan.
Products of intermittently submarine-erupting
volcanoes in various areas played a significant
role in sedimentation processes, in the modifi-
cation of basin parameters, and in some re-
gions, in the deterioration of its ecological con-
ditions. Since geological events occurred with
different intensities across regions, the species
and genus composition of biotas, as well as the
number of their individuals varies significantly
on areas (Babayev va b., 2015).

During the Paleogene period, light-colored
clays, minor clay-carbonate mixtures, and
sandy sediments were deposited in the basin in
the Southeastern Caucasus. Benthic and plank-
tonic foraminifera were widely developed in
the basin, whereas conditions were unfavorable
for macrofauna. During the Paleogene period,
the development of the microfauna of Azerbai-
jan proceeded in four distinct stages: The
Paleocene—Early Eocene, The Middle Eocene,

The Late Eocene, and The Early Oligocene.
Changes in the composition of complexes and
foraminiferal morphology were observed
throughout these stages (I'epacumoB, Merepsi-
KoB, 1964).

During the Lutetian stage of the Middle
Eocene, the part of the Upper Koun and the
lower layers of the Middle Koun, and during
the Bartonian age, the lower part of the Middle
Koun and the Upper Koun were deposited in
the basin in the South-Eastern Caucasus. When
the Koun formation was deposited in basin, bi-
onomic conditions began to recover. The
rhythmic alternating layers of the Koun for-
mation are thicker compared to Paleocene
rhythms. It can be assumed that the sea depth
also decreased slightly. As a result of these
changes, no fauna other than benthic and plank-
tonic microfauna developed in the basin
(Bagmanov, 2005).

Conclusions

Based on researches carried out in the
Khilmilli section of the Gobustan region in the
South-Eastern Caucasus, the following results
were obtained:

— The stratigraphic subdivision of the
Paleogene deposits was established using the
rich foraminiferal assemblages identified from
the samples collected in the Khilmilli section. It
was determined that the Khilmilli section con-
tains rocks belonging to the Paleocene, Eocene,
and Oligocene series. In particular, deposits
corresponding to the Danian and Thanetian
(Paleocene), Ypresian, Lutetian, Bartonian, and
Priabonian (Eocene), as well as the Rupelian
(Oligocene) stages are present. At the same
time, deposits of the Selandian stage were not
detected within the section.

- A zonal subdivision of planktonic
foraminifera within the Paleogene deposits was
presented. The distribution of foraminifera
across the zones was traced, and their evolu-
tionary development was described. The com-
plex composition of zones and changes ob-
served within them were thoroughly interpret-
ed. In addition, comprehensive data on the bi-
onomy of the basin was provided.
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KOMILIEKC MUKPO®AYHBI HAJIEOTEHOBBIX OTJIOKEHU 1
PEKOHCTPYKIUSA BUOHOMUU BACCEMHA HA OCHOBE PA3PE3A XUJIbMWJLIU
B I'OBYCTAHCKOM PAMOHE IOI'0-BOCTOYHOI'O KABKA3A

AnnaxsepaueBa X.A., Mypry3aeBa A.O.
Munucmepcmeo nayku u obpazosanus Azepoaiiodcanckou Pecnyonuxu,
Hucmumym eeonozuu u ceogpusuxu, Azepoatioxrcan
AZ1073, Baxy, npocn. I [locasuda, 119: hallahverdiyeva63@gmail.com, arina.oktayevna@mail.ru

Pe3ztome. Crarbs nocBsinieHa OHOCTpaTUrpadUuecKoMy pacuwICHEHHIO MaJIeOreHOBHIX 0Ti0xeHui FOro-Bocrounoro
I'oOycrana. PacunieHeHue BBITIOJIHEHO Ha OCHOBE MaTepHajioB, MOJYYEHHBIX M3 pa3pe3a XwibMwud. [To obpasuam,
0TOOpaHHBIM B JaHHOM pa3spese, NMpoBeleHbl uccienoBanus ¢popamunudep. Crparurpaduyeckoe noapasiesieHue na-
JICOTEHOBBIX OTJIOKEHUH M3y4aeMOil TEPPUTOPHHU JETAILHO 000CHOBAHO MO JaHHBIM (pOpaMUHUGED U MPOCIEKEHO I10
BceMy paspesy XuibMuLIH. Ha ocHOBe GoraTbix accouuanuii hopamuaudep B pa3pe3e yCTaHOBICHO MOAPOOHOE Jiere-
HHE MaJICOreHOBOW TOJIIM Ha 3TaXXH M 30HBL. MUKpodayHUCTHUECKHE AaHHbBIC MMO3BOJIMIIN PA3AEiINTh M1aJeOTeHOBbIC
OTJIOXKEHHS Ha MaJICOLCHOBBIN, SOLECHOBBII M OJMIOLICHOBBIH OTACINBI M HX CTpaTUrpaduyueckue moapasueincHus. Y cTa-
HOBJICHO, 4TO B pa3pe3e XWIBMIUIM HPUCYTCTBYIOT MOPOIBI JATCKOTO U TaHETCKOTo (IaleoleH), HIIPCKOro, JIOTET-
CKOT0, 0apPTOHCKOTO U MPHabOHCKOTO (I0IIEH), a TAKKE PYIEIBCKOTO (ONUTOICH) sipycoB. [IpociexnBanne MUKpoday-
HBI 110 pa3pe3y HO3BOJIMIO TOYHO MHTEPIPETHPOBATH KOMIUICKCHBIH COCTaB 30H W U3MEHEHHs, IPOMCXOININE B UX
npenenax. BeisiBieHo pacnpeneneHue popaMuHApEp IO 30HaM H OMHCAHO MX PAa3BUTHE IO CTPATUrpauIecKuM ypoB-
HsM. B To jxe Bpems B pazpe3e He 0OHapy)KeHbI OTIIOKESHHUS 3eIaH/ICKOro sipyca. B paboTe Takxke mpuBenieHbl 000CHO-
BaHHbBIE CBeJIeHHUA 0 OHOHOMUHM OaccelHa.
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CONUB-SORQI QAFQAZIN QOBUSTAN VILAYOTINDO PALEOGEN COKUNTULORININ XiLMIiLLi
KOSILISINDO KOMPLEKS MiKROFAUNASI VO ONA 9SASON HOVZO BIONOMIiYASININ BORPASI

Allahverdiyeva H.9., Murtuzayeva A.O.
Azarbaycan Respublikast Elm va Tahsil Nazirliyi
Geologiya Vo Geofizika Institutu, Azarbaycan
AZ1073, Baki, H.Cavid pr., 119: hallahverdiyeva63@gmail.com, arina.oktayevna@mail.ru

Xiilasa. Magalo Conubi-Soargi Qobustamin Paleogen sokiintiilorinin biostratigrafik bolgiistine hasr edilmisdir. Bolgii
Xilmilli kosilisindon gétiiriilmiis materiallar osasinda aparilmigdir. Kosilisdon gotiiriilmiis niimunalorin ssasinda
foraminiferlorin todqiqati aparilmisdir. Tadqiq olunan orazido Paleogen ¢okiintiilorinin stratigrafik bolgiisii ftoramini-
ferloro goro otrafli osaslandirilmis vo Xilmilli kosilisindo izlonilmisdir. Kaosilisdo Paleogen ¢okiintiilorinin zangin
foraminifer assosiasiyasi asasinda mortobs vo zonal bolgiisii verilmisdir. Paleogen ¢okiintiilori mikrofauna vasitosilo
Paleosen, Eosen va Oligosen sobalarina va martobolora boliiniir. Miisyyon edilmisdir ki, Xilmilli kasilisinde Danimarka,
Tanet, (Paleosen) Ipr, Liitet, Barton, Priabon (Eosen), Rupel (Oliqosen) martobalorinin siixurlar istirak edir. Kosilis
iizro mikrofaunani izlomakls zonalarin kompleks torkibi va onlardaki doyisikliklor daqiq sorh edilmigdir. Foramini-
ferlorin zonalar tizro paylanmasi izlanmis va onlarin martabslar {izrs inkigafi tosvir edilmisdir. Eyni zamanda kasiligda
Zeland martobosinin ¢okiintiilori agkar edilmamisdir. Hovzonin bionomiyasi haqqinda da asasli molumat verilmisdir.

Acar sozlar: Foraminiferlor, fauna, Paleosen, Eosen, Oligosen, plankton, hovza, Paleogen, mikrofauna
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