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GARABAGH. STRATIGRAPHIC ESSAY
Chapter I: Mesozoic

The paper summarizes the results of multi-year studies undertaken by many Azerbaijani
geologists, and allowing to investigate the Jurassic - Cretaceous successions of Garabagh
territory, which is located in the western part of Azerbaijan. The authors summarised these
long-term studies based on the Stratigraphic Code of Azerbaijan, and developed the local
stratigraphy of the studied successions based on the faunal assemblages identified in the local

stratigraphic units (suites).

Keywords: Mesozoic, Jurassic, Cretaceous, stratigraphy, paleontology, lithology, local

stratigraphic divisions, suites

Introduction

Problem statement. The entire territory
of Garabagh is distinguished for its complex
geological and tectonic structure as well as full
geological section covering a wide stratigraphic
Middle Jurassic-Holocene interval.

Starting from middle XIX century, several
generations of local and foreign geologists had
implemented in the region a lot of studies re-
sulted in the detail lithological, stratigraphic and
paleontological descriptions of the geological
sections and development of the different strati-
graphic schemes. Outcomes of these multi-year
researches have been summarized in a number of
scientific papers and books (Abdulgasimzadeh,
1988; Hasanov, 1973; Geology of USSR, 1972-
Shikhalibeyli, 1994; Geology of Azerbaijan,
2015; Geology of Azerbaijan, 1997, 2007). It has
to be stated that these publications contain some
errors in description and paleontological justifi-
cation of local stratigraphic units, and inconsis-
tencies in local stratotypic sections of some
stratigraphic units. On the other hand, these
sources didn’t consider rich data produced by the
geological survey in 1970-1980’s.

Taking the importance of correction of the
existing data, the authors had conducted a rein-
terpretation of the regional stratigraphic units
within the frameworks of both international
stratigraphic chart and local stratigraphic
schemes.
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Current article is the first part of the essay
dedicated to the lithology and stratigraphy of the
Jurassic and Cretaceous successions of Gara-
bagh.

Research retrospective. The geological
structure of the Azerbaijani part of the Lesser
Caucasus including Garabagh has been studied
since middle XIX century. History of regional
studies can be divided into three subsequent pe-
riods, covering the second half of XIX century,
the first half of XX century and the period of
1950-1990’s.

First period was mainly connected with the
name of G.V.Abich — famous geologist, who
visited the region in 1843, 1867 and 1873, cov-
ered it by geological survey and developed first
schematic description of the region’s geological
structure. In 1869-1870, the region was also
studied by G.G.Sulukidze, V.l.Arkhipov and
G.B.Khalatov, who had proposed different theo-
ries on the local geology.
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Second period was marked by a collection
of diverse scientific information on the region’s
geological structure. At that period, wide-scale
regional geologic and exploration activities had
started in Garabagh. As a result of these works a
basis for modern understanding of the geologi-
cal-tectonic structure, magmatism, lithology and
stratigraphy of the Meso-Cenozoic complex of
Garabagh was created.

Geological exploration of the region started
with “Ganja section” developed by K.N.Paf-
fenholz in 1923 by an order of the Geological
Committee. Although mapping of some areas
was rather schematic, implemented investiga-
tions allowed identifying main features of the
region’s geological structure. In 1932, catch-
ment area of the Tartar river (here and further
for the locations see Figure 1) was covered by
mid-scale geological survey, which resulted in
development of the stratigraphic scheme of this
area and characterization of its magmatism and
tectonics.

Starting in 1932, A.N.Solovkin had spent
15 years conducting large and medium scale
geological survey to cover the entire region of
Mountainous Garabagh, including the zone of
Lachin-Kalbajar. Only shortage of the imple-
mented research was its failure to propose an
exact paleontological proof for separate litholo-
gical-stratigraphic units within the studied suc-
cessions. Additionally, large scale geological
survey had been implemented in 1932-1937,
within the framework of ore exploration activi-
ties in the Aghdam, Agdere, Kalbajar, Gubadli
and Zangilan fileds (Figure 1). Another set of
midscale survey had covered the Jurassic vol-
canic and ophiolitic complexes of Lachin-
Khankendi.

In 1935, K.N. Paffenholz conducted geo-
logical survey and compiled a midscale map
of the Ganja area. In 1939, A.N. Solovkin
conducted analogous studies in the Khankendi
area.

Largescale maps have been compiled for
the Shamkirchay-Goranchay interfluve in 1947-
1949 (R.N.Abdullayev, |.P.Butenko), and for
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the catchment area of the Levchay river (Tar-
tar’s left tributary) in 1948 (Sh.A.Azizbekov,
A.Sh.Shikhalibeyli). In 1946-1948, interfluve of
Tartar and Araz has been covered by small-scale
geological survey implemented by T.A.Gors-
henin in order to study the oil-gas perspectives
of Meso-Cenozoic deposits.

In 1948, K.N.Paffenholz and A.N.Solovkin
developed the small-scale geological map of the
Mountain Garabagh and its surroundings, which
had summarized the results of the previous re-
searches. In 1947-1950, largescale geological
survey of the Tartar and Toragaychay rivers’
basins was implemented by A.N.Solovkin,
which resulted in more complete stratigraphic
section of the Mesozoic sediments as well as
more exact characterization of composition and
dating of the intrusives.

In 1949, I.A.Vainer and I.N.Sitkovsky
implemented geological survey in the upper
reaches of Tartar, Khachinchay and Hakari
rivers. In 1949, A.Sh.Shikhalibeyli carried out
largescale geological survey in the river basin
of Aghdabanchay as well as on the slopes of
Shahdagh and Murovdagh ranges. Finally in
1950, A.Sh.Shikhalibeyli and M.N.Rajabov
together carried out largescale geological sur-
vey in the upper reaches of Hakari river.

Region-wide geological researches of the
first half of the XX century had resulted in the
region’s structural zonation, detail stratigraphy
of the Meso-Cenozoic complex, and petro-
graphic characterization of local heterochronous
intrusive and effusive formations. Outcomes
have been summarized in a number of mono-
graphs, including “Geomorphology, Stratigra-
phy” — one of the volumes under the mul-
tivolume edition of “Azerbaijan Geology”, pub-
lished in 1952.

During third period, the region was cov-
ered by 1:50000 and 1:100000 scale geological
survey, targeted geological-tectonic studies and
aerospace remote sensing.

In the first half of 1950’s, large and me-
dium scale geological survey were implemented
in Gubadli (I.G.Huseynzadeh, 1953) and Zangi-
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lan (M.D.Gavrilov, 1954-1955), resulted in the
collection of comprehensive data on the regio-
nal stratigraphy, tectonics and petrography of
the igneous rocks, and the development of rele-
vant geological maps.

In the second half of 1950°s, Mountain
Garabagh was covered by a number of larges-
cale geological survey performed by V.M.Al-
lahverdiyev in 1957-1960, G.l.Allahverdiyev
and F.l.Zeynalov in 1958-1959, A.A.Bayramov
in 1957-1960, O.J.Hamzayev with colleagues
in 1957-1959, and A.Sh. Shikhalibeyli with
colleagues in 1955-1960. As a result of these
investigations, detailed descriptions were done
on the petrography, petrology, stratigraphy
and tectonics of the volcanic-sedimentary
complexes. In 1960’s, the Hakari river basin
located in the southeastern slope of the Lesser
Caucasus was covered by geological survey,
implemented by A.Z.Abdullayev in Gubadli,
and by G.l.Allahverdiyev and F.l.Zeynalov in
Zangilan.

During realization of the research project
“Azerbaijan Tectonics” conducted in 1956-1957
by experts from the Geological Institute of the
Azerbaijan Academy of Sciences, V.G.Kha-
lilzadeh, V.M.Allahverdiyev and G.P.Kornev
studied the geological structure and evolution of
the region’s central and southeastern segments.
Data on stratigraphy, magmatism and tectonics
of the eastern part the Lesser Caucasus were
summarized in the fundamental three-volume
edition (editor — in - chief is A.Sh.Shikhali-
beyli, 1964-1967). This work did not lose its
scientific significance yet, and is being widely
used until present days.

In the beginning of 1960’s a new larges-
cale geological survey has been conducted to
cover mainly the interfluve of Tartar and Kha-
chinchay rivers, Bargushadchay river basin,
middle reaches of Hakari river, and the north-
eastern and southeastern slopes of the Lesser
Caucasus mountains. A diapason of performed
works included but was not limited to the fol-
lowing areas: 1) Lachin area — implemented
by A.Z.Abdullayev, A.Y.Nasirov, N.Kh.Khai-
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mov and A.S.Mammadov in 1961-1965; 2)
upper reaches of Shalva and Gorchuchay riv-
ers — implemented by G.l.Allahverdiyev and
F.l1.Zeynalov in 1961; 3) upper reaches of Ha-
kari, Shalva and Tutgunchay rivers — imple-
mented by O.J.Hamzayev and T.Ab.Hasanov
in 1961-1962; 4) Zarchay river basin (Tartar’s
left tributary)— implemented by F.l.Zeynalov
and G.l.Allahverdiyev in 1962; 5) area of
Hadrut, Fuzuli and Zangilan — implemented
by A.Y.Ismayilov and M.D.Gavrilov in 1962-
1963; 6) Hakari-Khachinchay catchement
area, Tartar river’s upper and middle basins -
implemented by V.M.Allahverdiyev, H.M.Ha-
sanov and A.M.Aghakishiyev in 1961-1965;
and 7) interfluve of Tartar and Khachinchay
rivers — implemented by H.M.Hasanov,
M.T.Aliyev and A.M.Akhundov in 1965. Be-
sides that, A.A.Bayramov and A.Y.Ismayilov
had mapped the territories of the southeastern
margin of Lok-Garabagh and Goycha-Hakari
structural zones in 1961-1962, and correlated
reference sections of the Mountainous Gara-
bagh in 1964. Additionally, the largescale in-
strumental survey of Bahramli and Mirikend
areas was implemented by 1.G.Huseynzadeh
(1962-1963), and the lithologic-paleon-
tological descriptions of Mountainous Gara-
bagh were performed by A.A.Bayramov and
M.D.Gavrilov (1965-1967).

Over a period of 1970-1998, T.A. Hasanov
and T.M.Karimov implemented detailed larges-
cale geological survey in the Carabagh region,
and made singnificant changes in the existing
ideas on the geological structure and stratigra-
phy of the studied area.

Finally, at the end of XX - beginning of
XXI centuries, H.M. Hasanov implemented
1:50000 scale geological mapping at the north-
eastern territories of Garabagh, and got new in-
teresting data.

Along with wide-scale geological survey
programs implemented in the second half of
XX century, the region has also been covered
by targeted scientific studies carried out by
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many Azerbaijani® and Russian? researchers.
These studies were devoted to stratigraphic
measurements, structural and tectonic-mag-
matic evolutions of the region in a whole and
separate structural-tectonic zones in Meso-
zoic-Cenozoic.

The achieved results have been summa-
rized in chapter “Azerbaijan SSR. Geological
Survey” of the 47" Volume of “USSR Geol-
ogy” published in 1972. Later, these studies
were continued by M.R.Abdulgasimzadeh
(1984, 1988), T.A.Hasanov et al. (1973),
A.G.Khalilov and H.A.Aliyev (1974, 1985),
etc.

The last published works on Garabagh ge-
ology are “Geology and Mineral Deposits of the
Mountainous  Garabagh  of  Azerbaijan”
(A.Sh.Shikhalibayli, 1994), Volume 1 (“Strati-
graphy”, in Russian) of the eight-volume col-
laborative monograph “Azerbaijan Geology”
(first edition in 1997, second edition in 2007)
and Volume | of the three-volume collaborative
monograph “Azerbaijan Geology” (2015, in
Azerbaijani), as well as in the various geologi-
cal maps. However, it should be emphasized
that the big part of the geological survey’s out-
comes remain unconsidered and need a good
interpretation.

It motivated us to make in this paper an
attempt to summarize all of the existed mate-
rial (both published and taken from reports),
and present outcomes of the lithological-stra-
tigraphic studies resulted in the development
of the local stratigraphic scale accepted ac-
cording to the Stratigraphic Code of Azerbai-
jan (Stratigraphic Code of Azerbaijan, 1995).

! R.N. Abdullayev, F.A. Akhundov, M.H. Aghabe-
yov, Sh.l. Allahverdiyev, M.M. Aliyev, Sh.A. Azizbayov,
A.A. Bayramov, Khalil Aliyulla, R.A. Khalafova, A.G.
Khalilov, M.A. Gashgai, T.A. Hasanov, T.H. Hajiyev,
T.Ab. Hasanov, H.T. Hagverdiyev, N.A. Imamverdiyev,
A.J. Ismayilzadeh, G.P. Kornev, R.N. Mammadzadeh,
H.V. Mustafayev, A.V. Mammadov, M.l.Rustamov,
A.Sh. Shikhalibeyli, etc.

2V.A. Aristov, Y.V. Karyakin, A.L. Knipper, M.G.
Lomize, Y.Y. Milanovsky, S.D. Sokolov, V.Y. Khain
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Below we give a brief
tigraphic descriptions.

Description of lithological-stratigraphic
sections. Territory of Garabagh extends from
Ganja lowland on the right bank of the Kura
river, through the southeastern plunging part of
the Lesser Caucasus till the left bank of the Araz
river on the Armenian boundary in the south-
west and Araz —Kura rivers interfluves in the
northeast. Geological structure of Garabagh in-
cludes different successions covering Middle
Jurassic - Pleistocene stratigraphic interval
(Figure 1).

Tectonic structure of the region includes
the southeastern margins of Lok-Garabagh,
Goycha-Hakari and Gafan structural zones
within the Lesser Caucasus orogenic system
(Geology of Azerbaijan 2015; Geology of
Azerbaijan, 2005). In the high-mountain part of
Garabagh, the structures of Goycha-Hakari and
Gafan zones are smoothed by the Paleogene-
Neogene succession of the latitude oriented
Kalbajar superimposed trough. Plain Garabagh
covers major southeastern part of the Middle
Kura depression in the northeast and the east,
and corresponds to a latitude oriented Lower
Araz superimposed trough on the southeastern
plunge of Goycha-Hakari and Gafan structural
zones infilled with Pliocene-Pleistocene rocks
(Figure 2).

Below we give a brief overview of sedimen-
tary, volcanic -sedimentary and volcanic com-
plexes of Garabagh. This summary has been de-
veloped based on the published sources (Abdul-
gasimzadeh, 1988 - Geology of Azerbaijan,
1997, 2007; Geology of USSR, 1972 -
Shikhalibeyli, 1994), and on the unpublished re-
sults of geological survey implemented in 1970-
1990’s by the researchers from former State
Committee of Geology and Natural Resources
(A.Z.Abdullayev, G.l.Allahverdiyev, V.M.Allah-
verdiyev, A.A.Bayramov, 0O.J.Hamzayev,
H.M.Hasanov, T.Ab.Hasanov, A.Y.Ismayilov,
F.1.Zeynalov, etc.).

lithological-stra-
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Figure 1. Geological map of the Azerbaijani part of Lesser Caucasus — by T.N. Kangarli (National Atlas, 2014).

Suites: 1 - Zayamchay, 2 - Gyzylja, 3 - Aghkend, 4 - Dashkasan, 5 - Kurakchay, 6 - Khachagaya, 7 - Kichik Garamu-
rad, 8 - Kapaz, 9 - Tapakend, 10 - Galakend, 11 - Gulustan, 12 - Gonaggormaz, 13 - Gungishlag, 14 - Gushchular, 15
- Aranzamin, 16 - Kaganly, 17 - Bughdadagh, 18 - Okhchuchay, 19 - Shelli, 20 - Burunlu, 21 - Gulably, 22 - Bartaz,
23 - Garachay, 24 - Farjan, 25 - Alijanly, 26 - Sirik, 27 - Gartiz, 28 - Guyudara Khashtab, 29 - Sarili Khashtab, 30 -
Khankendi, 31 - Lulasaz, 32 - Altintakhta, 33 - Ayibazary, 34 - Dashbashy, 35 - Chovdarsu, 36 - Damirchilar, 37 -
Aghdaban, 38 - Charakdar, 39 - Tilloid, 40 - Sheylanly, 41 - Dashkend, 42 - Chaykend, 43 - Nadirkhanly, 44 - Ho-
chazsu, 45 - Garabulag, 46 - Injachay, 47 - Bulanligsu, 48 - Qarabayli, 49 - Dolanlar, 50 - Todan, 51 - Shorsu, 52 -
Mahuchay, 53 - Yurtiyal, 54 - Lachin, 55 - Tulusdagh, 56 - Tulakdagh, 57 - Dahraz, 58 - Asgaran, 59 - Darvadagh,
60 - Gonur, 61 - Gubadly, 62 - Gargarchay, 63 - Aghjakend, 64 - Gojadagh, 65 - Chichakli, 66 - Aghgaya
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Figure 2. Tectonic scheme of the Azerbaijani part of the Lesser Caucasus — by T.N. Kangarli (National Atlas, 2014).

Kura intermountain depression (Miocene-Pliocene superimposed depression): Middle Kur (Orta Kur)
megazone: zones: KGy — Pre-Lesser Caucasus (Kichikgafgazonu); YA — Yevlakh-Aghjabadi. Mountain-fold sys-
tem of Lesser Caucasus: Artvin-Garabagh megazone: zones: LG - Lok-Garabagh; GH — Goycha-Hakari; Qf —
Gafan; Kb — Kalbajar (Eocene-Pliocenic superimposed depression); AA — Lower Araz (Ashaghy Araz — Eopleisto-
cene-Holocenic superimposed depression); subzones: GA — Gazakh-Aghburun; Shm — Shamkir; Ad — Aghdam; D —
Dashkasan; XX — Khachynchay-Khojavand; Md — Murovdagh; G — Garabagh; Tg — Toraghaychay; Sb — Saribaba;
Lch- Lachin; Hch — Hochaz; GB — Gafan-Basitchay. Faults: on the boundaries of megazones: 1 — Girratagh; on
the boundaries of zones: 2 — Pre-Lesser Caucasus (Kichikgafgazonu); 3 — Arikdar-Bozdagh-Padar; 4 — Kur; 5 —
Southern Kur (Janubi Kur); 6 — Murovdagh; 7 — Garabagh; 8 — Lachin-Bashlibel; 9 — Goychay-Imishli; on the
boundaries of subzones: 10 — Yasamal; 11 — Aghdara; 12 — Aryghdam; 13 —Arisu-Zivlan-Balligaya; 14 — Aghdam;
15 — Sarsang; 16 — Meydanchay-Shusha; 17 — Deyhan; 18 — Hakari; 19 — Goshgarchay; 20 — Tartar-Injachay

Some stratotypic Jurassic and Cretaceous names in our stratigraphic descriptions of the
sections are located out of the territory of Gara- Garabagh.
bagh, but we used the same local stratigraphic
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Jurassic system

Jurassic system of Garabagh is represented
by Bajocian, Bathonian and Callovian series of
the Middle Jurassic, as well as Oxfordian,
Kimmeridgian and Tithonian series of the Up-
per Jurassic (Geology of Azerbaijan, 2015; Ge-
ology of Azerbaijan, 1997, 2007; Geology of
USSR, 1972). Middle Jurassic complex is built
by more than 2500 m thick succession of vol-
canic and volcanic-sedimentary rocks, cropping
out in all tectonic zones.

Bajocian series is mainly exposed within
the Lok-Garabagh zone’s boundaries, including
watershed and northeastern slope of the Lesser
Caucasus, as well as Tartar-Khachinchay inter-
fluve on the southern slope of Murovdagh
range. The Lower Bajocian deposits with unex-
posed basement (Zayamchay suite), are repre-
sented by tuff-conglomerates, tuffites and pil-
low lavas (>250 m), while the Upper Bajocian
complex (Gyzylja suite) is composed of liparite-
dacite porphyries and pyroclastic formations
(about 360 m). In Tartar-Khachinchay inter-
fluve, only Gyzylja suite’s deposits are exposed
(Figure 3).

Figure 3. Outcrop of Upper Bajocian series: left bank
of the Tartar river (Tartar-Kalbajar road)

Upper Bajocian series is also cropping out
in the southwest of Gafan zone, and constitutes
the Aghkend suite recorded in the valley of
Okhchuchay river located close to the Armenian
boundary within the structure of Gafan-
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Basitchay uplift. Base of the section (Gafan
town’s vicinities) contains 60 m thick sand-
stones, tuffobreccias and tuffites, which is over-
lapped by 260-300 m thick tuffs, lava-breccias
and flows of quartz porphyrites.

Bathonian succession is more widely
occurring in the region, where it is recognized
mainly within the structure of Lok-Garabagh
zone, and partly in the southeastern segments of
Goycha-Hakari and Gafan zones. The lower
boundary of the succession lies over the top of
liparite-dacite tuffs. In some places, Bathonian
complex is underlaid by a layer of basal con-
glomerates consist of liparite-dacite tuff clasts.
The upper boundary of the succession is distin-
guished by the appearance of Callovian rocks.

According to fauna assamblages, Batho-
nian series is divided into lower (Dashkasan
suite), middle (Kurakchay suite) and upper
(Khachagaya suite) subseries. The last one is a
transition to the Callovian series.

Murovdagh range delineates the northern
boundary of the Garabagh. Its Upper Bajocian
liparite-dacite tuffs are overlaid by the Dashka-
san suite composed of flows of plagioclase and
mandelstone containing tuffs. On the northern
slope of the range, these tuffs are replaced by
the Kurakchay suite’s tuff-conglomerates, tuf-
faceous sandstones, muddy sandstones and tuff
lavas. Khachagaya suite is only revealed in the
interfluve of Buzlugchay and Garachay rivers,
where it is represented by 273 m thick alternat-
ing argillites, sandstones, sandy limestones, tuf-
faceous sandstones and tuff gravelites, which
transgressively overlaps the Kurakchay suite.
The suite contains fossils of Andemantastraea
sp.ind., Actinaraea subturbinata (Gregory),
Tramnastraea lyelli M.Edw. et Haime, Mon-
trivaltia chariensis (Gregory), Adelocoenia
bachmanni (Koby), etc. Total thickness of the
Bathonian complex reaches 1800 m.

In Aghdara trough within the interfluve of
Tartar and Khachinchay rivers, Middle Batho-
nian succession is represented by volcanic sedi-
mentary facies composed of tuffaceous sand-
stones, sandstones and argillites (100-120 m) in
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the bottom, and sandstones and silts (200 m) in
the top of the section (Figure 4). Muddy sand-
stones from the middle portion of the section
contain remnants of Bullatimorphites cf. sulvi-
cum, Oecotraustes splendens, Oxycerites cf.
limosus, O. cf. falax, Lissoceras psilodiscus, and
Calliphylloceras cf. disputabile.

In the remaining part of Garabagh, Batho-
nian section is predominantly built by volcanic
rocks. Thus, the Lower Bathonian succession is
represented by the alternation of tuff conglom-
erates, tuff breccias, tuffs and tuffites with flows
of andesites and andesitic basalts. In Middle Ba-
thonian section siltstones and argillites are also
occurring. Total thickness of the Bathonian
complex varies between 400 m and 1500 m. In
some sections, Lower-Middle Bathonian sand-
stones contain fossils of Oecotraustes splen-
dens, O. ziegleri, Choffatia sp. indet., Per-
isphinctes cf. evolutoides, Partshiceras cf.
subobtusum, Holcophylloceras zignodianum,
Caliphylloceras cf. disputabile, Lissoceras ex
gr. psilodiscus, Hibolites ex gr. rusiformis etc.
Upper Bathonian argillites and sandstones con-
tain Holcophylloceras zignodianum, Partsch-
iceras subobtusum, Nannolytoceras sp. indet.,
Oxycerites cf. aspidoides, Syncyclonema demis-
sum, Plagiostoma cf. harpax, Mytilus asper.

Callovian stage is constituted of the
volcanic sedimentary rocks (Kichik Garamurad
and Kapaz suites), which conformably and
sometimes unconformably overlie the Batho-
nian succession (Figure 5). The stage is divided
into three portions. Lower and Middle Callovian
substages correspond to Kichik Garamurad
suite. The lower subsuite (Lower Callovian)
consists of alternating argillites, tuffaceous
sandstones, siltstones, schists, micro- conglom-
erates and tuffs. The upper subsuite (Middle
Callovian) is represented by calcareous tuffites,
tuff siltstones, tuffaceous sandstones, argillites,
gravelites and micro - conglomerates. The Up-
per Callovian substage is represented by Kapaz
suite of tuffaceous sandstones and calcareous
tuffites. Depending on section, the total thick-
ness of the stage varies between 65 and 530 m.
Lower substage contains fossils of Macro-
cephalites macrocephalus, Pleurocephalites
subtimidus etc.; middle substage - Reineckeia
anceps, Erymnoceras coronatum etc.; upper
substage -Peltoceras athleta, Oecoptychius re-
fractu, etc.

The Upper Jurassic complex consists of
volcanic, volcanic sedimentary and sedimentary
successions.

Figure 4. Outcrop of Bathonian series: Aghdara trough (river basin of Khachinchay)

10



STRATIGRAPHY AND SEDIMENTOLOGY OF OIL-GAS BASINS

Stratigraphy

2018/1

Figure 5. Outcrop of Callovian and Upper Jurassic successions: Tugh village
(basin of Guruchay river)

Oxfordian succession conformably over-
lies the Upper Callovian series. These rocks are
splitted into the Lower (Tapakend suite) and
Middle-Upper (Galakend suite). The both suites
are predominantly composed of sedimentary
rocks. In Lok-Garabagh zone Oxfordian stage is
occuring in the southeastern part of Dashkasan-
Galakend trough (Kapaz syncline), where it is
built by 170-240 m thick strata of siliceous and
oolitic limestones (Figure 6) that contain rem-
nants of Pentacrinus cf. pentaganalis Voldf., P.
cf. allyscocaris Thurn., Plegiocidaris ex. gr. or-
nata (Quenst), Colamphylla flobellum, etc. In
the other parts of Garabagh Lower Oxfordian
stage is mainly constituted of sedimentary
rocks, which are comprised of 50-80 m thick
marl beds, sandstones, sandy limestones, muddy
tuffaceous sandstones and argillites, partly tuf-
fites, tuff siltstones, etc. These rocks contain the
Lower Oxfordian fauna of Perisphinctes biplex,
Calliphylloceras manfredi, Sowerbyceras pro-
tortisulcatum, etc. Middle-Upper Oxfordian de-
posits conformably overlie the Lower Oxfordian
series, and consist of 300 m thick alternating
tuffs, tuff breccias, tuff conglomerates, tuf-
faceous sandstones and tuffites described in the
basin of the Toraghaychay river. VVolcanic facies
are replaced by sedimentary series in the south-
east, which include 100-130 m thick layer of
sandy, marbled, siliceous, pelitomorphic and
organic limestones recorded in the river basins

of Gabartichay, Khachinchay, Gargarchay and
Kondalanchay (Figure 7). These limestones
contain the Middle-Upper Oxfordian fauna of
Ptygmatis pseudobruntrutana, Pseudonerinea
yailensis, P. pupoidea, etc.

Kimmeridgian stage demonstrates a limited
occurrence in the structure of Dashkasan-
Galakend, Toraghaychay, Khojavand and Hadrut
troughs, and is divided into Lower (Gulustan
suite) and Upper (Gonaggormaz suite) substages
(Figure 8). Kimmeridgian series conformably
overlaps the Oxfordian succession in the north
and northeast of the region under study, and
transgressively overlies the Upper Bajocian vol-
canics in the southwest in the river valley of
Okhchuchay. Lower Kimmeridgian series is
composed of 300-370 m thick strata of pyroclas-
tolites, which contain the flows of augitic por-
phyrites and the veins of limestones. In Khachin-
chay section and in the sections recorded to the
southeast, the Lower Kimmeridgian substage is
constituted of alternating organic-fragmental,
pelitomorphic and sandy limestones, tuffites, tuf-
faceous sandstones, silty tuffites, tuff gravelites,
gravelites and conglomerates (700-820 m), dated
according to a presence of Taramelliceras ex-
ternnodosus, Ataxioceras pseudohomalinum,
Phaneroptyxis pupoides, Ptygmatis pseudobrun-
trutana, Helicocoenia variabilis ezc. Upper Kim-
meridgian complex is comprised of tuff con-
glomerates, tuff breccias, tuffaceous sandstones,
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tuff gravelites, andesitic porphyrites and sandy
limestones (25-160 m). The limestones contain
the Upper Kimmeridgian fauna of Trochocyathus
laminus, Pygope jznitor and Terebratula an-
gusta.

The Upper Kimmeridgian complex is rep-
resented by its upper substage (Gungishlag
suite) within the Gafan-Basitchay uplift, where
it is comprised of 300 m thick alternation of tuff
conglomerates, tuff breccias, tuff gravelites, tuf-
faceous sandstones and porphyrites that uncon-

formably overlie the Bajocian volcanics belong-
ing to Aghkend suite.

Tithonian complex is limitedly occurring
within the territory of Garabagh. It participates in
the geological structure of Aghjakend, Aghdara,
Khojavand and Aghdam tectonic zones located at
the northeastern margin of Lok-Garabagh area
(Figure 9). This succession includes Lower (Gush-
chular suite) and Middle-Upper (Aranzamin
suite) substages, which unconformably overlie
the Kimmeridgian and Oxfordian complexes.

Figure 7. Outcrop of Middle-Upper Oxfordian succession: Dashalty village (southern slope of Shusha plateau)
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Figure 8. Outcrop of Kimmeridgian succession: Almaly village (Khachinchay-Gargarchay watershed)

Figure 9. Outcrop of Tithonian succession: Saidbayli village (Khachinchay-Gargarchay watershed)

Lower Tithonian Gushchular suite is mainly
composed of the organic-detrital, sandy and
siliceous limestones (200-270 m), while Mid-
dle-Upper Tithonian Aranzamin suite is consti-
tuted of organic, gravelitic, sandy, siliceous
limestones with the interbeds of microfragmen-
tal conglomerates (60-170 m). Described sec-
tion contains numerous fossils of Tithonian
gastropods and mollusks (Lamellaptuchus bey-
richi (Opp.), L. cf. punctatus (Voltz.), Per-

isphinctes zittell Semirad., Subplanites con-
tiguous Cattullo., Pyncaptychus punctatus Pict.
et. Zor., etc.).

Tithonian series is also occurring in the
southwest of Garabagh, where it is comprised
of the Kaganly suite occurring in the structure
of Gafan-Basitchay uplift. The suite consists
of 60-70 m thick bed of oolitic, sometimes
sandy, fragmental clastic siliceous limestones,
which conformably overlies the Gungishlag
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suite. The limestones contain faunal assem-
blage composed of Calamophylliopsis etalloni
Koby, Paradiceras cf. favrei Pchel., Phaner-
optyxis staszycii Zeu., etc.

Cretaceous System

Sedimentary and volcanic sedimentary
complexes belonging to the Cretaceous system
occupy a considerable part of the Garabagh re-
gion’s territory, and include both Lower and
Upper Cretaceous series. Lower Cretaceous
succession is more developed in the southeast
and southwest Garabagh, whereas the Upper
Cretaceous series is occuring in the northern and
central segments as well as along the northeast-
ern margin of Garabagh. Cretaceous stratigra-
phy of Garabagh was developed accordingly to
typical lithological and paleontological patterns.

In composite geological section of Garabagh,
the Lower Cretaceous complex displays an entire
range of Berriasian-to-Albian rocks in volcanic,
pyroclastic, terrigenous and carbonate facies.

Berriasian and Valanginian series demon-
strate a lithological similarity in the geological
sections of Lok-Garabagh and Goycha-Hakari
zones, and therefore are considered as a single

Bughdadagh suite. Berriasian-Valanginian
rocks participate in the geological structure of
Aghdam, Darakend and Kohnatagh uplifts, as
well as in Toraghaychay, Saribaba, Agdara,
Khojavand (Figure 10), Hadrut and Chaylaggala
troughs, where they are usually composed of
sandy or siliceous limestones intercalating with
pyroclastolites (70-360 m). Age of local lime-
stones has been determined according to a pres-
ence of the following faunal complex in their
section: Berriasella cf. callisto, Lamellaptychus
punctatus punctatus etc., L. beyrichi, L. cf. mor-
tilleti, L. cf. subdiday, Pseudosubplanites
subrichteri, Duvalia cf. lata, Dyctyothris cf. ja-
cerdi, Protetragonites cf. quadrisulcatus, etc.

Within the Gafan zone’s boundaries, Berri-
asian-Valanginian complex is occurring in the
structure of Gafan-Basitchay uplift, where it
forms the Okhchuchay suite that covers lower
and middle, mainly volcanic, parts of a volcanic
- sedimentary strata exposed in the uplift’s
southwestern flank. The suite’s geological sec-
tion is mainly represented by the alternation of
diabases and andesite-porphyrites with tuffs,
tuffites, tuff-conglomerates, tuff-breccias, tuff-
gravelites, tuffaceous sandstones and partly
limestones (600-800 m).

Figure 10. Outcrop of Valanginian and Hauterivian succession: Jutchu village (left bank of Aghogh-
lanchay river, Khojavand)
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Hauterivian stage occurs in carbonate fa-
cies (Shelli suite) recorded above the Berriasian-
Valanginian limestones exposure in Lok-
Garabagh and Goycha-Hakari zones.

Forming a gradual transition from Berri-
asian-Valanginian series, the suite is comprised
of the alternating various (crystalline, organic,
oolitic, sandy, muddy, siliceous, gravelite and
fragmental) limestones with thin and rare inter-
beds of tuffaceous sandstones and silicium (30-
250 m). Hauterivian limestones contain the
same-aged fossils of Hibolites subfusiformis,
Lamellaptychus angulicostata atlantica etc.,
Subsaynella sayni, Lamellaptychus angulico-
status, Duvalia lata, Spitidiscus rotula, Crio-
ceratites cf. duvali etc., Phyllopachigeras cf.
kateschiense, Pseudobelus bipartitus, etc.

In the Gafan-Basitchay uplift located in
Gafan zone, Hauterivian series form 200-350 m
thick Burunlu suite of porphyrites, tuff-
conglomerates, tuff breccias, tuffaceous sand-
stones and limestones, which covers an exposed
upper part of the thick Lower Cretaceous vol-
canic sedimentary complex. Upper part of the
section is mainly constituting of calcareous tuf-
sandstones and sandy limestones, which contain
the Valanginian-Hauterivian fauna of Tere-
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bratula acuta, Zeillerta cf. tamarindus, Exogyra
sp., etc.

In Lok-Garabagh zone, Barremian succes-
sion displays gradual transition from Hau-
terivian series, and forms the Gulably suite
which is mainly composed of organic, oolitic
and pseudo-oolitic, sandy, pelitomorphic and
crystalline limestones (Figure 11). Depending
on section, the suite’s thickness varies between
20-400 m. The following typical faunal rem-
nants are recognised in the Barremian rocks:
Sellithyris sella, Symphyttyris neocomiensis,
Cyclothyris lata etc., Cosdidiscus cf. rectico-
status, Silesites seranonis, Barremites biasalen-
sis, Protetragonites crabrisulcatus etc., Eugyra
lanckoronensis, Cryptocoenia neocomiensis,
Orbitolina delicata, O. lenticularis, O.discoidea
etc., Parapacliytraga gigantea, Neithea atava,
Requenia ammonia etc., Mesohibolites uhligi,
M. elegans, Silesites seranonis, etc.

Within the Gafan zone’s limits, Bar-
remian succession includes the Upper Barre-
mian Bartaz suite occurring in the basins of
Bargushad (Bazarchay) and Okhchuchay riv-
ers, and consisting of the alternating calcare-
ous sandstones, tuffaceous sandstones as well
as sandy and organic limestones (340-530 m).

Figure 11. Outcrop of Barremian succession: southeastern margin of Sarintagh range, 2 km to the
north of Garakend village (Khojavand trough)
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The Suite unconformably overlaps Hauterivian
and in some places Valanginian series, and con-
tains following fossils: Neithea dagestanica, N.
atava, Terebratula praelonga, T. sella, T. acuta,
Harpogodes pelagi, Lima royeriana, L. cf. un-
data, Belbekella multiformis, Lelleria cf. tama-
rindus, Waldhem aff. morrisi, Weithea dages-
tanica, Requenia ammonia, Monopleura ur-
gonensis, etc.

Aptian stage is limitedly occurring within
the territory of Garabagh. It is recorded in the geo-
logical structure of Aghjakend, Saribaba and
Chaylaggala troughs, where its incomplete section
is comprising of the alternating organic, sandy,
crystalline and fragmental limestones with the tuf-
faceous sandstones, tuffites, sometimes marls and
argillites .

On the southwestern flank of Aghjakend
trough, Aptian stage is represented by the Gara-
chay suite composed of alternating sandstones,
siltstones, gravelites, argillites and marls (55-
120 m), and containing fossils /noceramus un-
dulata plicatus michaeli Heinz., Micraster
coranguinum Goldf., Globotruncanata coronata
Bolli., etc., in its composition.

In the Alijanly area of Saribaba trough, Ap-
tian stage is constituted of the middle and upper
substages. Middle Aptian series (Farjan suite) are
composed of 90-100 m thick alternating argillites,
siltstones and sandstones, which unconformably
overlie the Hauterivian limestones and contain
fauna of Deshayesites deshoyi Papp., D. deshoyesi
Zeym., d. weissi Neum. et Uhl., Aucellina aptiensis
d’Orb. 150 m thick section of the Upper Aptian
Alijanly suite conglomerates, gravelites and sand-
stones contains fauna of Hedbergella infracreta-
cea Gl., Patellina aptica Agal.,, Ammodiscus in-
certus Orb., Gyroidina sokolovae Mjatt., etc.

Exceptionally thick (up to 500 m) undi-
vided Aptian strata form the Sirik suite, which
is revealed in Chaylaggala trough on the north-
eastern flank of Gafan zone (vicinities of Do-
lanlar and Sirik villages) and built by sandy
limestones, limy tuffaceous sandstones and
conglomerates. The Aptian sediments contain
following typical fossils: Deshayesites weissi,
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Costidiscus pausinovosum, Duvalia gressiana,
Pseudohaploceras matherani, Mesohibolites
uhligi, Neohibolites ewaldi etc., Acanthoplites
aschiltensis subangula, Aucellina caucasica, A.
aptiensis, A. nassibianri, etc.

Finally, in the Gafan zone’s southwest
(Gafan-Basitchay uplift), Aptian stage is divided
into three substages based on the faunal and
lithologic composition. Lower Aptian series is
represented by Gartiz suite, which is built by tuf-
faceous sandstones, calcareous sandstones, clays
and marls in the bottom, and by tuff-conglo-
merates, tuffaceous sandstones and tuff-gravelites
in the top of its section 30-360 m). Middle Aptian
substage includes Guyudara Khashtab suite
composed of alternating shales, marls, limestones,
tuff breccias, tuff conglomerates and tuffaceous
sandstones (230-290 m). Finally, the Upper Ap-
tian Sarili Khashtab suite had been only pre-
served in the same-named village’s vicinities,
where it is comprised of marls with mudstone and
sandstone intervals (35 m). These deposits contain
fauna of Acanthoplites aschietaensis Anth., A.
miltispinatus Anth., Hipacanthoplites cf. jacobi
presula Glasun., etc.

Albian stage is constituted of middle and
upper substages within the region under study.
These sediments are recorded in the geological
section of Aghjakend, Aghdara, Khojavand,
Saribaba, Hadrut and Chaylaggala troughs (Fig-
ure 12). During Lower Albian time hiatus in
sedimentation brought to deep erosion of the
Aptian sediments, and resulted in unconformity
between Middle, Upper Albian and Aptian, and
in some places, Barremian and Hauterivian de-
posits.

In Aghjakend, Aghdara and Khojavand
troughs, Middle Albian stage includes the
Khankendi suite, which contains alternating
argillites, sandstones, tuffaceous sandstones,
tuffs, marls, sometimes limestones, tuff silt-
stones and tuff breccias (20-290 m). In the same
outcrops Upper Albian deposits are represented
by the Lulasaz suite of tuffaceous sandstones,
tuff gravelites, tuff breccias, tuff conglomerates,
sandstones, marls and argillites (30-280 m).



STRATIGRAPHY AND SEDIMENTOLOGY OF OIL-GAS BASINS

Stratigraphy

2018/1

Figure 12. Outcrop of the Albian rocks: Taghaser village in the upper reaches of Gozlu-
chay river, Khojavand.

In Saribaba trough, Middle Albian sedi-
ments (Altintakhta suite) are composed of tuff-
conglomerates, tuff gravelites and tuffaceous
sandstones in the bottom, and sandstones and
sandy limestones with argillite intervals in the
top (100-120 m). 41 m thick bed of crystalline
limestones is recorded within the Middle Albian
volcanics. Upper Albian stage corresponds to
the Ayibazary suite of tuffaceous sandstones,
argillites, sandstones, limestones and marls
(160-320 m).

Within the structure of Hadrut and Chay-
laggala troughs, Middle Albian stage forms
Dashbashy suite of tuffaceous sandstones, tuffs,
tuffites, argillites, marls, sandstones and lime-
stones (50-160 m). At the same time, the Upper
Albian deposits (marls, argillites, sandstones,
tuffaceous sandstones, sometimes limestones
and gravelites) are as thick as 50-200 m and
titled as Chovdarsu suite.

Albian rocks of Garabagh contain follow-
ing typical fossils: 1) Middle Albian — Neohibo-
lites cf. minimus List., N. stylioides Renng., Pu-
zosia cf. mayoriana d’Orb., Aucellina aptiensis
d’Orb., Inoceramus concentricus Park., Pica-
tula inflate Sow., etc.; 2) Upper Albian — Plica-
tula inflata etc., P. gurgitis pict. et Roux.,

Mariella bergeri Brongn., Puzosia planulata
Sow., Kossmatella agassiziana Pict., Aucellina
aptiensis d’Orb., Barbatia narzanensis Renng.,
Scaphites hugardianus d’Orb., Haustator vi-
brayeanus d’Orb., Turrilites hugardi, Mor-
toniceras inflata, Variamussium ninae Kar.,
Anisoceras armatum Sow., Hysterogeras or-
bignyi Spath, etc.

Upper Cretaceous rocks are more widely
occurring in the Garabagh region than the Low-
er Cretaceous complex. All Upper Cretaceous
stages are recorded in the geological section
through their sedimentary, volcanic sedimentary
and volcanic successions. Upper Cretaceous
complex is widely developed in the geological
structure of Goycha-Hakari and Gafan zones.
Also, these rocks are exposed along the north-
eastern flank and the southeastern plunge of
Lok-Garabagh zone. The typical feature of the
Upper Cretaceous section of Goycha-Hakari
area (Upper Cenomanian — Lower Santonian)
are occurrence of olistoliths and olistostromes
derived from the ophiolitic complex.

Cenomanian succession. In Lok-Garabagh
zone, this stage is represented mainly by its lower
portion in Aghjakend and Aghdara troughs, and
by the entire section in Khojavand trough
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(Damirchilar suite). The suite unconformably
overlies Albian deposits. Together with the base
containing 1.5-3.0 m thick layer of basal con-
glomerates in some sections, this 60-560 m thick
suite is composed of alternating shales, argillites,
sandstones, tuffaceous sandstones, limestones,
sometimes marls and conglomerates. The follow-
ing faunal assemblage is recorded in the lime-
stones and sandstones: Colicoras sarthasense
Boyle, Plesiopiocus subbauga Pchel., Neithea cf.
quinquecjstata Sow., Exogyra columba, Oligop-
tyxis ornata, Trochactaeon matensis, Hedber-
gella aff. infracretacea, etc.

Various facies of the Cenomanian stage are
occurring in the structure of Goycha-Hakari
zone as well. In Toraghaychay trough, faunisti-
cally justified mudstones belonging to three
Cenomanian substages are combined in the
Aghdaban suite, which includes 165-275 m
thick strata of Lower-Middle Cenomanian car-
bonate shales and argillites in the bottom, and
60-165 m thick alternation of Upper Cenoma-
nian carbonate shales and argillites with sand-
stones in the top. In Saribaba trough (Figure
13), Lower-Middle Cenomanian complex is cor-
responds to the Charakdar suite of tuffaceous
sandstones, limestones, marls and gravelites
(150-270 m). In the same trough Upper Ceno-

manian series is composed of 5-80 m thick suc-
cession of shales, argillites, sandstones and ser-
pentinite gravelites. This stratigraphic interval
contains multiple fragments of serpentinites,
dunites, gabbro-amphibolites, radiolarites, lime-
stones and marbles, and distinguished as the Til-
loidal horizon.

Cenomanian stage of Gafan zone is repre-
sented by 20-495 m thick Sheylanly suite, strato-
type section of which exposes in the same-named
village’s vicinities and consists of faunistically
justified three substages. The suite is constituted
of the alternating limestones, sandstones and ar-
gillites and conglomerate beds.

In all outcrops, the age of Cenomanian
sediments is confirmed accordingly to the typi-
cal fossils recorded in the sections: 1) Lower
Cenomanian complex contains faunal assem-
blages of Edhemia edhemi Alij., Vavulineria
lenticula Reuss., Hedbergella infracretacea
Glaesn., H. globigerinellinoides Subb., Thal-
manninella brotzeni Sigal, Striataella cenomana
Agal., Purosia cf. dschumiensis (Sim., Bac. et
Sar.), Neohibolites ultimus Orb., etc; 2) Middle
Cenomanian contains the following fossils:
Mantelliceras cf. mantelli Sow., Gyroidinoides
nitidus Reuss, Gavelinella cuvillieri Carb.,
Praeglobotruncana touragatchaiensis  Alij.,

Figure 13. Outcrop of Cenomanian succession: Tutgunchay river, southwestern limb of Saribaba trough
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Hedbergella amabilis Loeb. et Tapp., Hyplop-
lites crassafalcatus Sem., etc.; and 3) Upper
Cenomanian contains remnants of Gavelinella
vesca Bykova, Cibicides gorbenkoi Akim., Hed-
bergella delrioensis Cars., Gyroidinoides cf.
nitidus Reuss., Puzosia cf. planulata Sow.,
Praeglobotruncana cf. stephani Gand., Neithea
quinquecostata Sow., Guembelitria cenomana
Kell., Acanthoceras cf. rothomagense Defr.,
Amphidonta Columba plicatula Lam., etc.

Turonian, Coniacian and Lower Santo-
nian stages. In Goycha-Hakari zone, the Upper
Cenomanian Tilloidal horizon is gradually tran-
siting to the 650-1700 m thick Olistostrome
strata. The strata’s section is composed of the
alternating serpentinites, dunites, gabbro-amphi-
bolites, radiolarites, limestones and marbles
with the olistolith and olistostrome consisting of
shales, argillites, muddy schists, siltstones and
carbonate sandstones. Argillites contain numer-
ous typical Turonian-Lower Santonian fossils,
e.g. Anomalina berthelini Kell., A. anomali-
noides Brotz., Globotruncana fenzi Gand., Gl.
lapparenti Br., Gl. bulloides Volog., Lenticulina
ponti  Cushm., Heterohelix pseudotessera
Gushm., Gyroidina nitida Rss., Gyromorphina
allomorphinoides Reuss, etc.

Turonian sediments are quite rarely occur-
ring in the Garabagh’s territory. Their complete
section is recorded in the troughs within Lok-
Garabagh area. Lower substage (Dashkend
suite) is constituted of 80-175 m thick strata of
limestones, which unconformably overlap the
eroded Cenomanian surface and contain scarce
layers of gravelites, sandstones, tuffaceous sand-
stones and shales. Upper substage (Chaykend
suite) is recorded in the Aghjakend trough, and
mainly composed of limestones, and partly grav-
elites, tuffaceous sandstones, tuffs, shales, ande-
sitic -basaltic porphyrites and their pyroclasts (41
m). Within the Aghjakend trough the Upper Tu-
ronian sandstones, tuffaceous sandstones, tuffs
and limestones are recorded in Kichik Garabay
village’s surroundings, whereas the Lower Tu-
ronian carbonate argillites, sandy marls and tuff
conglomerates occur in the Hadrut syncline (145

2018/1

m). Following fossils are present in the Turonian
complex: 1) Lower Turonian Caprinula cf.
sharpei Choff., Radiolites peroni Choff., Durania
arnaudi Choff., Pseudomisalia bicarinata Pchel.,
Actaconella azerbaidjanica K.Aliyev, etc.; 2)
Upper Turonian Amphidonta columba shaperi
Bayle, Haustator sp.in, /noseramus inconstans
lueckendorfensis Trog., /. crippsi Mant., /. dun-
veganensis Nolcarn, etc.

Turonian rocks of Goycha-Hakari (Nadirk-
hanly suite) are only exposed in Saribaba trough
in the valley of the Tartar river and in the vicini-
ties of Nadirkhanly and Gilinjli villages. Confined
to the olistostrome stratas’ bottom, the suite con-
sists of 110 m thick argillite bed with olistoliths
and olistostromes from ophiolitic series. Presence
of echinoidea fossils (Conulus subrotundus Mant.,
C. suconicus Orb., Micraster leskei Desm., M.
cortestubinarium Goldf.) in its section allows dat-
ing the suite as Late Turonian — Early Coniacian.

Within the Hochaz and Chaylaggala
troughs located in Gafan zone, the stage is com-
posed of the Lower and Middle Turonian Ho-
chazsu suite consisting of conglomerates, grav-
elites, shales, marls, limestones and sandstones
(90-120 m). The suite contains fossils Stensio-
ina praeexsculpta, Whitenella holzli, Glo-
botruncana renzi etc., Gl. ex gr. inornata Bolli,
Praeglobotruncana stephani, Helvetoglobotrun-
cana helvetica, etc.

Coniacian stage in Garabagh is subdivided
into lower and upper portions in the Garabagh
area. In the Lok-Garabagh zone Lower Coniacian
series (Garabulag suite) transgressively (in some
sections with basal conglomerates) overlap the
Lower Cretaceous, Cenomanian and Turonian
successions of Aghjakend and Aghdara troughs.
The suite is consisting of 100-150 m thick strata
of calcareous sandstones, tuffaceous sandstones,
shales, tuffs and conglomerates, which contain
fossils Neogaudriceras denseplicatum, Haustator
kurdistanensis, Actaeonella crassa, Inoceramus
wandereri, etc. In this area the Upper Coniacian
sediments (Injachay suite) consist of 50-150 m
thick shale, sandstone, tuffaceous sandstone,
gravelite and marl beds with faunal assemblage
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Inoceramus involutus, Valvulineria cretacea,
Heterohelix striata recovered from the section.
Coniacian deposits are also occurring in a large
part of Khojavand trough, where they form 75-
147 m thick strata of Lower-Upper Coniacian
muddy sandstones, calcareous and sandy muddy
marls. Following fossils are recorded in the Co-
niacian section: Rugoglobiguina ordinaria, Glo-
botruncana lapparenti etc., Hastigerina aspera,
H. globifera, Histiastrum aster, Drepanochelus
cf. complexus etc., Gavelinella thalmanni, Stri-
atella porosa, etc.

In Goycha-Hakari zone Coniacian sediments
form the middle part of the olistostrome strata. In
Toraghaychay trough, they are comprised of 40-
175 m thick Bulanligsu suite composed of the
alternating limestones, argillites, siltstones, sand-
stones, marls, tuffaceous sandstones and tuff grav-
elites. In Saribaba trough Coniacian and Lower
Santonian series together form 200-210 m thick
Garabayli suite consisting of tuffaceous sand-
stones, marls, sandstones and shales, containing
fossils Globotruncana chalilovi, Striatella striata,
Heterohelix globulosa, Trigonoarca quadrans,
Cardium productum etc., Dorysphaera armenica,
Dictyomitra torquata, Thanaria veneta, etc.

Finally in Gafan zone (Hochaz syncline -
Figure 14), Coniacian stage forms the Dolanlar
suite mainly represented by the alternation of
limestones, calcareous sandstones, marls and
argillites (40-100 m). The suite contains typical
fossils /noceramus inconstans, /n. crassus, Glo-
botruncana subbotinae, Striatella striata etc.,
Actaeonella gracilis, Trochactaeon angustatus,
Protocardia cf. hillana, etc.

Santonian stage occurs in all sections
through its lower and upper substages character-
ized by facies variability. In the Aghdara trough
of Lok-Garabagh zone the Lower Santonian
rocks form the Todan suite comprising the
volcanic sedimentary complexes recorded in the
basins of Kurakchay and Goshgarchay rivers.
Stratigraphically deeper portion of the suite con-
sists of the basalts, andesitic basalts and andesitic
porphyrites alternating with tuffs, tuffaceous
sandstones, tuff siltstones and tuff gravelites, and
its upper portion composed of tuffs, shales, lime-
stones, tuffaceous sandstones, sandstones and
porphyrites interbedded with lava breccias
(100-550 m). The suite’s volcanic complex
pinches out in the southeast, leaving only sedi-
mentary formations to be present in the profile.

Figure 14. Outcrop of Coniacian and Santonian rocks: Hochaz trough, the ruins of Hochaz village
(left bank of Hochazsu river)
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The suite includes the alternating shales, sand-
stones and marls in the areas of Yukhari Agh-
jakend and Gulustan (50-85 m), and shales, marls
and limestones in the Agdere trough (20-85 m).
In Khojavand and Hadrut troughs, effusive-
pyroclastic rocks in volcanic sedimentary com-
plex belonging to the Todan suite, is composed
of the alternating basalts, plagiobasalts and por-
phyrites with tuffs, tuff breccias, volcanic brec-
cias, tuff conglomerates and agglomerates. The
suite displays gradually reducing thickness from
600-750 m in the troughs’ centers to 10-15 m in
their limbs, and facial transition to sedimentary-
pyroclastic rocks (tuff-gravelites, tuffaceous
sandstones, tuffs, tuffites, marls and limestones).

Upper Santonian deposits (Shorsu suite) are
relatively less developed within the Aghjakend
trough, and composed of tuffaceous-sedimentary
complex consisting of the tuffs, tuffites interbed-
ded with limestones, sandstones, shales, marls
and tuff gravelites (10-140 m). In some places
basal conglomerates are recorded at the section’s
bottom. In Aghdara and Khojavand troughs the
suite’s section contains 30-180 m thick strata of
limestones, marls and shales. In all outcrops the
age of Santonian rocks is justified accordingly to
the typical faunal complex, which includes: 1)
Lower Santonian Caudruina piramidata Cushm.,
Discorbis anellus Alij., Gyroidinoides turgibus
obliguaseptata Mjatl., Globotruncanella chalilo-
vi Alij., Valvulineria agdjakendensis Alij., Epon-
ides concinnus Brothz., Planulina lundegreni
Brothz., Globotrunkana ventricosa White, Stri-
atella santonica Agal., Osangularia whitei
Brothz., Planoglobulina eggeri Cushm., Meta-
cerithium amudariensis Pchel., Drepanochilus
complexus Pchel., etc; 2) Upper Santonian Sten-
sioina exculpta Reuss, Eponides guelistanensis
Alij., Globotruncana subarca Alij., /noceramus
goldfussi Orb., Verneuilina bronni Reuss, Mas-
sonella oxycona Reuss, Gyromorphina allomor-
phinoides Reuss, etc.

As discussed, Lower Santonian and Conia-
cian successions form the upper part of the Olis-
tostrome strata in Goycha-Hakari. The stratas’
section is comprised of shale, argillite and silt-
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stone beds containing serpentinite, dunite, gab-
bro-amphibolite, radiolarite, limestone beds as
well as the marble olistoliths and olistostromes.
The upper portion of the section is constituted
of carbonate shales. Age of the rocks is deter-
mined by a presence of typical microfauna fos-
sils such as Anomalina anomalinoides Brotz.,
Globotruncana lapparenti Br., Gl. bulloides Vo-
log., Bulimina ventricosa Br., Gyroidina nitida
Rss., Gyromorphina allomorphinoides Reuss,
Globorotalites michelinianus Reuss, etc.

The upper Santonian sedimentary rocks are
characterized by the facial heterogeneity in var-
ious sections. In Toraghaychay trough in their
section a relatively thin (30-50 m) Mahuchay
horizon consisting of gravelites, sandy and clas-
tic limestones is distinguished. 100-130 m thick
Upper Santonian succession developed in the
Saribaba trough’s limits constitutes the Yurtiyal
suite, the basal conglomerates of which trans-
gressively overlap the Olistostrome strata’s sur-
face. The Olistostrome strata are composed of
alternating gravelite, sandy and clastic lime-
stones with tuff conglomerate, tuff breccia, an-
desite and andesitic basalt beds. Age of the
suite’s lower portion is determined by the typi-
cal fossils Gryphaea vesicularis vesicularis
Lam., G. vesicularis valaticus, Orbitoides tissoti
Schlumb., Or. tissoti douvillei Silvest., Or. tis-
soti densa Neum.

Recorded within the Hochaz trough (Gafan
zone) 700-1200 m thick Lower Santonian vol-
canic sedimentary series (Lachin suite) consist
of two portions. The suite’s 300-400 m thick
lower portion contains the volcanic sedimentary
rocks (tuff conglomerates, tuff breccias, tuffites,
sandstones, siltstones and argillites), and its
400-800 m thick top portion is represented by
pyroclastic-sedimentary complex (e.g. agglom-
eration lavas, tuff lavas, lava breccias, tuff con-
glomerates, tuffites, tuff gravelites, tuffaceous
sandstones, etc.). Thickness of this volcanic sed-
imentary series gradually reduces (35-120 m)
towards the trough’s margins, and in some sec-
tions transition to the terrigenous-carbonate fa-
cies is being observed. The suite’s sandstones
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and tuffaceous sandstones contain typical Lower
Santonian fauna, e.g. Actaeon subovum Pchel.,
Spondylus reguienianus d’Orb., Neithea quin-
quecostata Sow., Orbignya microstyla Douv.
var., Vernuilina bronni Reuss, Stensionia ems-
cherica Barysch., Globotruncana cubbotinae
Al., Globotruncanella chalilovi Alij., etc.

In Hochaz trough the Upper Santonian sec-
tion (Tulusdagh suite) usually starts with basal
conglomerates and passes upward to alternating
gravelite, muddy and sandy limestones, carbonate
gravelites, sandstones and tuffites (130-260 m).
The age of the sediments is confirmed by a typical
faunal complex including Gryphaea vesicularis
vesicularis Lamarck, G. vesicularis valaticus Chal.,
Praesorites moureti Douv., Orbitoides tissoti
Schlumb., O. tissoti var. douvillei Silvestri, etc.

Campanian deposits (Tulakdagh suite)
occur in the Aghjakend and Aghdara troughs
(Lok-Garabagh zone). Sediments are composed
of pelitomorphic, sandy, muddy limestones in-
terbedded with marls, shales, bentonite shales
and sandstones (30-410 m). Presence of typical
fauna in some Campanian sections allows divid-
ing the stage into upper and lower substages. In
some outcrops only Lower Campanian sediments
have been preserved.

In Ganjachay-Kurakchay interfluves man-
delstone containing porphyrites, tuffs and tuff
breccias are recorded at the base of limestones.

In Khojavand trough the stage is represented
by its lower (Dahraz suite) and upper (Asgaran
suite) substages. Besides the basal conglomerates
Dahraz suite is expressed in carbonate facies
(limestones and marls) intercalating with by
sandstone-siltstone-argillite beds (250-580 m).
Middle portion of the section contains volcanic
strata, which are composed of andesite and ande-
sitic - basaltic tuffs, tuff conglomerates and tuf-
faceous sandstones rarely interbedded with peli-
tomorphic limestones (130-150 m). Less devel-
oped Asgaran suite contains a layer of basal con-
glomerates, and consists of the alternation of car-
bonate tuffites and sandy limestones (35-80 m).
Following faunal complex have been recovered
from the Campanian section in Lok-Garabagh
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zone: 1) Lower Campanian Pseudofaster cau-
casicus L.Dru., /noceramus decipiens Zitt., In.
agdjakendensis Aliev, In. gandjaensis Aliev, In.
bulgaricus Tsag., Micraster schroederi Stoll., M.
coravium Posl. etc.; 2) Upper Campanian
Pseudoffaster caucasicus Dru., Orthaster alap-
liensis Lamb., /noceramus cf. convexus Hall. et
Meek., In. regularis Orb., In. lingua Goldf.,
Bostrichoceras aff. sohlcenbachi Faure., Hopli-
toplacenticeras coesfeldiense Schl., Galeola
papillosa Klein, etc.

Within the Toraghaychay trough located in
the Goycha-Hakari zone Campanian succession
is recorded in Shahdagh range beyond the Gara-
bagh territory. In this area the stage is repre-
sented by the Darvadagh suite that is divided
into two portions. The lower subsuite that con-
tains fossils (Micraster coravium Posl., Echino-
corys ovatus) in its section, is composed of grav-
elitic, sandy and detrital limestones (20-90). The
upper subsuite is represented by siliceous and
sandy limestones with tuffaceous material in
their composition (140-150 m). These limestones
contain the Upper Campanian fossils Najdinothy-
ris bakolovi Bonc., Pseudoffaster caucasicus Dr.,
Inoceramus balticus Boehm., /. Salisburgensis
Fugg. et Kasth., /. pertenius Meek, Micraster
schroederi, Globotruncana arca, etc.

In Saribaba trough the Campanian sedi-
ments are recorded together with Lower Maas-
trichtian deposits, where they form the Gonur
suite built by the alternation of sandy and sili-
ceous limestones rarely interbedded with me-
dium conglomerates and andesite beds (200-470
m). The suite’s limestones contain fossils Cunu-
lus matesovi Mosk., Coraster cubanicus Mosk.,
C. caucasicus Mosk., Seunaster gillieroni Lor.,
Echinocorys pyramidatus Portl., /somicraster
cyliensis, /noceramus balticus Boehm., /. regu-
laris Orb., 7. aff. bara bini, etc.

In Gafan zone Campanian deposits are
mainly composed of carbonate facies (Gubadly
suite). Represented by the Lower Campanian
sediments in the central and southeastern parts of
the Hochaz trough the suite consists of lime-
stones and marls (Micraster cf. schroederi, Echi-
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nocorys marginatus, inoceramus) in the lower,
and sandy and pelitomorphic limestones in the
upper portion of its 15-70 m thick section (Figure
15). Foraminiferas Globotruncana arca, Hetero-
helix globulosa and sea urchins are recorded in
the pelitomorphic limestones. Complete section
of the suite is observed in the trough’s south-
western segment on the right bank of Bargushad-
chay river (Gubadly town’s vicinities). The lower
subsuite is composed of alternating pelitomor-
phic, sandy limestones, shales, marls and sand-
stones (45-65 m). The upper subsuite includes
tuffs and tuff breccias as well as sandy, some-
times pelitomorphic limestones and marls with
the interlayers of porphyrites (40-50 m). Follow-
ing fossils have been recorded in the suite’s sec-
tion: /noceramus brancoi Wegn., |. azerbaid-
janensis Aliev, I. balchiiHayd et Meek., I. balti-
cus Boehm., Paronaster cf. cupiliformis Aur.; Ust
yarimlay dastasi — Galeola pappilosa Kleins, G.
cf. senonensis d’Orb., Ornithaster cf. sokolovi
Mosk., Isomicraster poslavskajae Mel., Conulus
azerbaidjanensis Mel. et Ask., etc.

Maastrichtian series have been found in
carbonate facies within the Lok-Garabagh
zone’s boundaries. Being less occurring than the
Campanian succession, Maastrichtian stage is
represented by its Lower (Gargarchay suite)
and Upper (Aghjakend suite) substages.

In Aghjakend and Aghdara troughs the Gar-
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garchay suite contains the massive limestones
with thin carbonate shale and tuff interlayers (35-
90 m). In the basin of Ganjachay river the suite
contains basal conglomerates, and transgres-
sively overlaps the Campanian succession. In
Khojavand (Figure 16) and Hadrut troughs marls
and marly limestones prevail in the suite’s bot-
tom portion, whereas the upper part of the sec-
tion is mainly composed of gravelite limestones
and carbonate tuffites (55-60 m).

The Upper Maastrichtian Aghjakend suite
occurs in Aghjakend and Aghdara troughs, and
is built by gravelite and sandy dense limestones
(35-100 m). In Khojavand trough the suite is
constituted of muddy, sandy limestones with the
tuffite and argillite interlayers (75-290 m).

The age of the Maastrichtian complex in
Lok-Garabagh zone is determined accordingly
to the following fauna recorded in its section: 1)
Lower Maastrichtian Seunaster altus Seunes,
Homocaster tunetanus Pomel., Galerites vul-
garis minor Schulz, Austinocrinus erkerti
Dames, Pseudoffaster caucasicus Prieq., /noce-
ramus regularis Orb., Verneulina kelleri, Tri-
taxia jarvisi, Pullenia coryelli, etc.; 2) Upper
Maastrichtian Eohinocorys ciplensis Lanel., Cy-
claster cf. integer Seunes, Coraster vilasovae
Cotteau, Homocaster evaristel Cotteau, Seunas-
ter lamberti Seunes, Schinocorys arnoidi Seu-
nes, Pycnodonta vesicularis, etc.

Figure 15. Outcrop of Campanian succession: Hochaz trough, to the east from Aghbulag village (the
cliffs on the left bank of lldidimsu river)
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Figure 16. Outcrop of Maastrichtian deposits: Khojavand trough, Khanabad village on the left bank

of Gargarchay river

Within the Toraghaychay trough (Goycha-
Hakari zone) Maastrichtian outcrops are recorded
mainly the Garabagh’s territory (area of north-
western Shahdagh), and sometimes on the
trough’s southeastern margin on the left coast of
the Sarsang water reservoir. Accordingly to
lithologic and faunistical characteristics the Go-
jadagh suite is separated from the Maastrichtian
succession. The lower portion of the suite consists
of pelitomorphic and sandy limestones (35-40 m),
and the upper portion is built by limestones with
multiple beds of detrital and gravelite limestones
and carbonate tuffites (25-30 m). Age of the suite
is determined accordingly to the following recov-
ered fauna: Belemnetella langei Schatsk., Sim-
ploorbites gensacieus secaus Leum., S. gensacieus
popaniformis Reng., Orbitella apiculata segmen-
toides Reng., O. apiculata aplanta Reng., Lepi-
dorbitoides socialis regular:s Leum., etc.

In Saribaba trough the Upper Maastrichtian
sediments (Chichakli suite) are recorded in the
various parts of the structure (Figure 17). This
40-170 m thick suite is mainly composed of
gravelite and pelitomorphic limestones with
numerous fossils Orbirhynchia vespertilio,
Pseudopyrina bourgeoisi, Echinocorys vulgaris,
Lepidorbitoides socialis, /noceramus regularis
Orb., etc.
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Figure 17. Outcrop of Maastrichtian deposits: Saribaba
trough, Tutgunchay canyon

In the Hochaz depression located in the Gafan
zone the stage comprises the Aghgaya suite con-
taining gravelite, sandy pelitomorphic and sili-
ceous, sometimes organic-detrital limestones (30-
280 m). The suite’s age is confirmed by the follow-
ing faunal assemblage: Orbitella apiculata, Orbi-
toides tissoti Schumb., Seunasteu georgious
Rouch., Homocaster sls Fugg. et Kasta., Diplamo-
ceras cylinduaceum Defz. var. ivevensis Mic.,
Inoceramus aff. barabini Mortin., /n. balticus
Bohm., etc.
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QARABAG. SRTATIQRAFIK ESSE
Ocerk I: Mezozoy

T.N. Kangarli, A.D. Babazada

Mbaqalada Azarbaycanin gorb regionlarindan olan Qarabag diyarmin geoloji qurulusunda
istirak edan Yura va Tabagir struktur-maddi komplekslaorinin litoloji-stratiqrafik kasilis/arinin
Azarbaycan geologlar: (ham elm xadimlari, ham da kegcmis Geologiya va Tabii Ehtiyyatlar
Komitasinda ¢alisan mitaxassislar) tarafindan uzun middat arzinda Oyranilmasinin naticalori aks
olunur. Bu naticalor muallif tarafindan Azarbaycanin stratigrafiya kodeksina asaslanaraq toftis
edilmis vo Umumilogdirilmis, natico olaragq miiasir Umumi va Beynalxalq Stratigrafik Cadvallar
asasinda ad: cokilon komplekslarin yerli stratigrafik bolgusu, ayr:lan stratigrafik vahidlarinin
(lay dastalarinin) tosviri vo paleontoloji asaslandizimas: verilmigdir. Bu malumatlar ilk dofo
olaraq ingilis dilinda toqdim edilir va geoloji kasilis/arin stratigrafik korrelyasiyas: va regional
umumilagdirmalar magsadilo Conibi Qafgazda yer sathina ¢ixan Mezozoy kompleksinin litoloji-
stratigrafik xususiyyatlori ilo maraglanan xarici geologlar ugln yigcam va dolgun malumat
bazas: kimi gabul edils bilar.

KAPABAX. CTPATUTPA®UYECKOE 29CCE
Ouepk |: Me3o3oi

T.H. Kenrepuu, A.Jl. Ba6a3zane

B cmamve oceewjenvl pezyrbmamsi uzyuenus UmMoI0cuy U Cmpamuepaguu 1opcko2o u me-
JI08020 CMPYKMYPHO-8EUYECMBEHHbIX KOMNIEKCO8, YUACMBYIOWUX 8 2e0]102UYeCKOM CMpPOeHUU
Tapabazca - 00HO20 U3 3ana0HBIX pecuoH08 A3epdatiodxcana, ocyuecmaisiUUxXcs ODOIbULON nies-
001l azepOanoNHCancKux 2eol0206 (kax desimenell HaAyKu, maxk u cneyuaiucmamu ovisueeo Komwu-
mema no 2eon02uu U NPUPOOHLIM PECYPCAM) HA NPOMSNCEHUU MHO2UX Jlem. Aemop 6351 Ha cebs
CMeNOCmb OCYWecmsums pesusuio u 0000ujeHue dMux 60 MHO2OM PA3PO3HEHHbIX MAMeEPUaos,
ocnoswigasacy na Cmpamuepaghuueckom rooexce Asepbaiioxcana. Ilpu smom ocywecmeneno
CMPYKMYPHO-ayuaibHoe patioHuposanue pecuoHa ¢ ONUCAHUeM Cmpamuepagpuyeckux noopas-
oeneHull, a makaice evi0eseHueM U NAIeOHMON0CULECKUM 0O0CHOBAHUEM MECTHbIX CMpamuepa-
@uueckux eounuy (céum) na b6aze cospemennvix Obweil u Meacoynapoonou Cmpamuepagpuye-
ckux [lxan. Omu oannvle, 6nepavie npeocmasisieMvle Ha AHIUUCKOM A3bIKe, MO2YM NOCIYHCUMD
colcamotl, Ho HaAcblWeHHOU 0a30ll OaHHBIX 011 npedcmasumenell MedcOYHApoOOHOU 2e0102U4eCKOlU
00uecmeeHHOCU, UHMEPECYIOWUXCS TUMOoN02uell U cmpamuepagueli Me3030UCK020 KOMNIEKCA
FOoicnozo Kaskaza 6 yenax ocyujecmenenus pecuoHaibHulx 0000uenuti u cmpamuepaguieckot
KOppenayuu 2e0j102Uu4ecKux paspe3os.
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SULFIDE MINERALIZATION OF THE MUD VOLCANOS
IN AZERBAIJAN

The article discusses conditions of formation of the iron sulfides recorded in the breccia
of 19 mud volcanoes within the Azerbaijan territory, and represented by pyrite, marcasite,
chalcopyrite, sphalerite, wurtzite and millerite. The detailed characterization of pyrrhotine is

also given in the paper.

Keywords: mud volcano, iron sulfides, mineralization

Introduction

Sulfide mineralization in the mud volcanic
breccia is a well-known fact in Azerbaijan. Mud
volcanic breccia appears to contain multiple in-
clusions of pyrite and marcasite. These minerals
were recorded during one of the first mineralogi-
cal surveys conducted by P.P.Avdusin (1939,
1948). As it was stated by the survey, occurrence
of pyrite and marcasite is accompanied by re-
lease of the amorphous forms of hydrotroilite.
Another sulfide that was recorded during this
survey is chalcopyrite, but its origin hasn't been
discussed. Pyrrhotine was not mentioned in the
publication on the Avdusin's survey results.

Methods

Our studies covered 19 mud volcanos of
Azerbaijan (Figure 1) selected by Ad.A.Aliyev.
From each mud volcano breccia 30-35 kg weigh-
ing samples were collected, and cleaned from
mud fraction. Remaining after cleaning material
was disintegrated in bromoform (d=2.9 g/cm?).
Heavy fraction was consecutively divided in a
magnetic field, and the electromagnetic fraction
was produced. Light fraction was studied sepa-
rately by using the methods of electronic micros-
copy and microprobe analysis. Implemented by
V.V.Permyakov at the laboratory of the Institute
of Geological Sciences, NASU (National Acad-
emy of Sciences of Ukraine) these studies de-
ployed the electronic microscope SEM JSM
6490ZV Jeol (Japan) with integrated electron-
probe analysis system of INCA Energy.

Abundance of pyrite’s manifestations, sat-
uration of breccia by a pyrite, diversity of its
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appearance and variability of pyrite’s' chemical
composition make it necessary to develop sepa-
rate and detailed description of this mineral in
connection with the genesis of ore minerals in
the volcanic breccia.

According to A.G.Betekhtin (1950), ferrous
disulfide (pyrite) emerges under high H,S con-
tent of the original fluids, meanwhile reduced
H,S content leads to creation of monosulfide -
pyrrhotine FeS. In our opinion, pyrrhotine is a
higher-temperature analogue of pyrite.

It ought to be noted that during our volcanic
breccia research, we recorded pyrrhotine in many
of the studied volcanos. Presumably, H,S content
in the mud volcanic fluids was far from being
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homogenous, and different areas and spots with
low H,S content must have episodically
emerged, causing the development of pyrrhotine
in a limited number of spots within the breccia of
various volcanos. Often pyrrhotine forms sepa-
rate isolated grains (Figure 2), but sometimes it
creates framboidal conglomerations (Figure 3) or
spherules of the lamellar crystals (Figure 3, b).
When studying this mineral, our attention
was attracted to the crystallographically well ex-
pressed hexagonal-like thin lamellas of pyr-
rhotine, most frequently developed on Durov-

dagh and Ayrantokan volcanoes (Figures 4-8).
Such lamellas are quite large and may reach 250
microns by a long axis and 10 microns in thick-
ness. They have sharp edges and hexagonal la-
mella-like forms. Initially it was even assumed
the pseudomorphosis of pyrrhotite on biotite, but
later this hypothesis was repudiated as the dis-
covered lamellas were clean and contained no
signs of alteration. Sometimes, obviously
younger sediments of cubical-shaped pyrite are
developed close to the lamellar pyrrhotine con-
glomerations.
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Figure 1. Map of mud volcanoes covered by sampling (Ad.A. Aliyev et al., 2004).

1 — Damirchi, 2 — Kichik Maraza, 3 — Pirakashkul, 4 — Deveboynu, 5 — Bozdagh-
Guzdak, 6 — Nardaranakhtarma, 7 — Cheyildagh, 8 — Aghdam group, 9 — Shakikhan,
10 — Dashmardan, 11 — Akhtarmaardi, 12 — Boyuk Harami, 13 — Pilshila-Garadagh,
14 — Ayrantokan, 15 — Dashgil, 16 — Bahar, 17 — Durovdagh, 18 — Duzdagh, 19 —
Neftchala Pilshilasi
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According to their chemical composition,
all of the described lamellas, except for one par-
ticular case, are typical monosulfides containing
more sulfur than the iron. Framboidal pyrrhotine
has a formula of Feg goS; pyrrhotine lamellas are
described by formulas of FepgsS; FeogsS;
Feo3S; FeooeS; FeogoS; FeooS; FeogseS. One,
the most likely contaminated sample, has a for-
mula of FeSpge, and its excessive iron content
might be explained by native iron admixture.

In a number of instances, insignificant ad-
mixtures of Ni and sometimes Cu were recorded
in the collected samples of pyrrhotine. For ex-
ample, one sample collected from Pirakashkul
volcano contained up to 1.77% of Cu. Extra sul-
fur and deficit of iron are explained by the fact
that a pyrrhotine's lattice contains voids instead
some iron. Iron deficit is therefore known to be
a sign of pyrrhotine.

Guidelines developed by D.Dena et al.
(1951) and A.G.Betekhtin (1950), assert the
pyrrhotine's hexagonal syngony as well as its
tabular appearance. Marcasite is also tabular
shaped, but in our case, it has different chemical
composition and crystal habitus.

According to P.Ramdor (1962), pyrrhotine
is a hexagonal mineral with FeS formula, most-
ly characterized by the excessive sulfur that
reaches 1/6 of its quantity. Excessive sulfur is
interpreted as due to iron deficit. Iron can be

2018/1

replaced by nickel (less than 1%, and up to 13%
under laboratory environment), cobalt and man-
ganese. As recorded, lamellas are often formed
as a result of solid solutions” decomposition into
the twinned forms.

Pyrrhotine was synthesized from iron and
sulfur through heating of pyrite to 550°C in the
H,S atmosphere (Dir and etc., 1966). Mono-
clinous pyrrhotine was synthesized through the
treatment of hexagonal pyrrhotine by sodium
bicarbonate with t° = 175-200°. Under all
circumstances, this mineral is typical for the
endogenous processes. Its casual occurrences in
the Kerch's sedimentary iron ores can be charac-
terized as rare exception (JIazapenko, 1970).
The author also stated that monoclinous and
hexagonal pyrrhotine is usually recorded
together, where monoclinous pyrrhotine forms
lamellas and narrow veinlets inside the hexago-
nal one. It is fair to assume that tabular pyr-
rhotine is apparently the form of monoclinous
pyrrhotine.

Solution to the problem was found by re-
cent researches implemented by J.F.W.Bowles
and others (2011). It has been revealed that pyr-
rhotine is a monoclinous (pseudohexagonal)
mineral. It’s to be supposed that the abovemen-
tioned pyrrhotine's pseudohexagonal lamellas
record the quite long development stage of cool-
ing deep fluids.

Element Weight% Atomic%
SK 43.30 57.08
Fe K 56.70 42.92

Total: 100.00

Figure 2. Isolated grains of pyrrhotine. Ayrantokan volcano
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Element | Weight% | Atomic%
Si K 2.23 3.40
SK 38.20 50.97
Fe K 59.57 45.64

Total: 100.00

Figure 3, a. Framboidal conglomerations of pyrrhotine. Bahar volcano
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Figure 3, b. Spherules of ductile crystals of pyrrhotine. Pirakashkul volcano

Earlier we spoke about chalcopyrite dis-
covered by P.P.Avdusin (1939) in the mud vol-
canoes in Azerbaijan. Knowing that this mineral
IS quite rare in Azerbaijan, we have discovered
chalcopyrite in the volcanic breccia of Cheyil-
dagh, where the described mineral forms
rounded conglomerations of crystals (Figure 9).
Formula of some chalcopyrites is characterized
by deficit of Fe.

30

In Shakikhan volcano, grains are recorded
to form a conglomeration of slightly rounded
and up to 250 micron large crystals of sphalerite
with small admixture of iron (1.35%). Sulfur
content in this mineral is little higher than the
summary content of Zn and Fe (Figure 10). One
fragment of sphalerite crystal is recorded in the
volcanic breccia of Pirakashkul, reaching 150
microns by its long axis (Figure 11).
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100pm
Element Weight% | Atomic%
SK 39.31 53.01
Fe K 60.69 46.99
Total 100.00
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Figure 4. Pyrrhotine. Durovdagh volcano

Elettron Image 1

Element Weight% | Atomic%
Si K 0.57 0.87
SK 39.31 52.78
Fe K 60.13 46.35

Total: 100.00
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Figure 5. Lamellas of pyrrhotine. Durovdagh volcano

31



32

200pm Electron Image 1
Element | Weight% Atomic%
SK 37.11 50.68
Fe K 62.89 49.32

Total: 100.00
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Figure 6. Pyrrhotine. Ayrantokan volcano
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Figure 7. Pyrrhotine. Durovdag volcano
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Figure 8. Pyrrhotine. Ayrantokan volcano

Element | Weight% | Atomic%
SK 37.93 54.34
Fe K 7.96 6.54
CuK 54.11 39.12

Total: 100.00
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Figure 9. Conglomerations of chalcopyrite crystals. Cheyildagh volcano
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Element Weight% Atomic%
SK 39.06 56.56
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Total: 100.00
Figure 10. Sphalerite. Shakikhan volcano
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Figure 11. Fragment of sphalerite crystal. Pirakashkul volcano
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Flattened sprout of sphalerite crystal reach-  lously high. As stated by mineralogical reference
es 250x100 microns (Figure 12). books, the cadmium content in wurtzite doesn't

Wurtzite — cadmium containing hexagonal normally exceed 3.66%. This is a druse of fine
modification of ZnS, was recorded in the Aghdam  accreted crystals with individual sizes of nearly
volcano's breccia. Its cadmium content is anoma- 300 microns by a long axis (Figure 13).

Spectrum 1

In
[

)
MJ R

o 2 4 & g 10
Full Scale 3560 ctf Cursor 4 329 (37 cig) kel
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Element | Weight% | Atomic%
SK 45.03 62.55
Zn K 54.97 37.45
Total: 100.00

Figure 12. Aggregates of sphalerite crystals. Nardaranakhtarma volcano
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Element | Weight% | Atomic%

SK 34.30 52.91
Fe K 1.69 1.50
ZnK 55.04 41.64
CdL 8.97 3.95

Totals 100.00

Figure 13. Nodule of interlocked small crystals of wurtzite. Aghdam volcano
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Encountered are the roundish concretions of
native copper, zinc, iron and nickel. All of them
contain sulfur, which is an indicator of presence
of copper and zinc sulfides (Figure 14).

The epitaxic aggregates of lamellar crystals
of biotite and wurtzite (Nardaranakhtarma vol-
cano) are also observed.

In the volcanic breccia of Cheyildagh, na-
tive nickel together with small crystals of mil-
lerite developed on its surface were recorded.

In general, the list of sulfides recorded in mud
volcanoes in Azerbaijan is quite modest and infe-
rior to a sulfide mineralization of mud volcanoes in
the Black Sea region (Shniukov, 2016). However,
it should be noted that only one tenth of the coun-
try's mud volcanos have been studied so far, and
that it's likely that there are more discoveries ahead.

Meanwhile, conspicuous is the fact that there
were no findings of low-temperature hydrothermal
minerals like sulfides of Hg, Sb and As, which are
typical for the Kerch-Taman region (Shnyukov,
2016). Supposedly, it speaks for specificity of mud
volcanic processes in Azerbaijan.

Element Weight% Atomic%
OK 4.69 15.79
SK 3.70 6.21
CaK 0.79 1.06
Fe K 2.89 2.79
Ni K 0.94 0.87
CuK 66.08 56.04
Zn K 20.92 17.24

Total: 100.00
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In the meantime, mercury isn't a geochemi-
cally alien element for the hydrocarbon sedi-
ments and mud volcanoes in Azerbaijan. There is
a number of literature data that show presence of
mercury in the mud volcanic gases, although to a
lesser content than in the gas-oil accumulations.
Active mud volcanos are characterized by mer-
cury anomalies in the near-surface atmosphere.
Mercury's local gas aureoles (0,1-0,2 mkg/m® at
a height of 1,5 m) are confined to the mud vol-
canic structures and their active channels (Ma-
shianov u np., 1991). Most significant mercury
concentrations are registered on the mud volca-
noes Gaynarja (pre-Caspian region) — <0,4x107°
g/m®, Cheyildagh — <0,69x10° g/m®, Dashgil
(Southern Gobustan) — <0,3x10™° g/m*® and
Lokbatan (Absheron peninsula) — <1,0x107°
g/m® (according to N.A.Ozerova). Increased
mercury concentrations are correlated with high
mantle helium content (1,2%) (MambsHOB 1
ap., 1991). On Damirchi volcano, rise of the
mercury content just before earthquake has been
recorded by Ad.A.Aliyev et al. (1989).

il |
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Figure 14. Native copper with an admixture of zinc. Shakikhan volcano
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Unlike the Kerch-Taman region, mercury
hasn't been recorded yet in the mud volcanic
breccia of Azerbaijan. At the same time, pyrite
from a number of studied volcanos is to a cer-
tain extent enriched by the mercury (nx107°%)
(Karasik, Morozov, 1966).

In general, study of sulfide mineralization
of the country's mud volcanos allows acknowl-
edging the wide development of sulfides and
points at the important role played by H,S in the
mud volcanic fluids.

Therefore, sulfide mineralization of the
mud volcanos of Azerbaijan is mainly repre-
sented by iron sulfides, especially pyrrhotine.

2018/1

Reportedly, the variety of sulfides is limited to
pyrite, marcasite, pyrrhotine, chalcopyrite,
sphalerite, wurtzite and millerite.

Low-temperature sulfides that are typical
for the Black Sea region (cinnabar, auripigment
and realgar, antimonite wasn't recorded yet)
haven't been yet discovered. This fact is pre-
sumably preconditioned by specificity of the
mud volcanic processes in the discussed region.

It is important to continue the mineralogi-
cal studies of the mud volcanic breccia as it is
obvious that these volcanoes are enriched with
sulfide minerals.
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CYJb®UTHAS MUHEPAJIN3AIINS T'PSISEBBIX BYJIKAHOB ABEPBANIKAHA
E.®. lllnwkoB, An.A. AimeB, A.M. Araes, B.B. UBan4uenko
B cmamve paccmompenvt ycnosus oopazoeanus cyibpuoos dicenezd, 0OHAPYHCEHHbIX 8 CO-
nounou opexuuu 19 epsszesvix gyaxanoe Azepoaiiodcana, npeocmagieHHbIX NUPUMoMm, MApKa3u-
MOM, XANIbKONUPUMOM, Canrepumom, slopmyumom u muiiepumom. Iloopobro oxapaxmepuso-
8aH NUPPOMUH.
AZBRBAYCANIN PALCIQ VULKANLARININ SULFID MINERALLASMASI
Y.F. Snyukov, Ad.A. 9liyev, A.M. Agayev, V.V. Ivancenko
Moaqgalada Azarbaycanin 19 palg:q vulkanlarizin sopka brekgiyas:nda tap:imzs damir sulfid-

larinin (pirit, markezit, xalkopirit, sfalerit, vyurtsit, millerit) amalo galmasina baxiimusdir. Pirro-
tin otrafl; xarakterizo olunmugdur.
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GAS-OIL RATIO IN PETROLEUM FIELDS OF SOUTH CASPIAN
BASIN: REGULARITIES OF SPATIAL CHANGES

In the paper the scope of generation of hydrocarbon (HC) gases and the conditions for
their preservation were estimated based on about 750 gas-oil ratio (GOR) determinations for
46 deposits of the South Caspian basin (SCB). It has been established that the values of GOR
vary a wide range of 2.5 to 80000 m*/t, averaging at 1751.4 m*/t. Spatially, GOR values in-
crease from elevated side of depression (zone with low temperatures and pressures) towards
its central deeply buried side (zone with relatively high temperatures and pressures). In the
change of GOR with depth, its lowest values are observed in the range 0-2 km, which is ex-
plained by unfavorable conditions for gas preservation. A characteristic dependence of GOR
on the thermodynamic parameters, the density of oil and properties of reservoir rocks was

also revealed.

Keywords: deposit, gas, oil, gas oil ratio, depth, temperature, pressure, Southern Cas-

pian Basin

Introduction

At early stages of prospecting in the South
Caspian Basin (SCB), conducted in its continen-
tal part, SCB was referred to the oil province.
This was due to both the shallow occurrence of
discovered hydrocarbon (HC) accumulations,
unfavorable for the preservation of their gas
component, and the lack of data on the HC con-
tent and its phase state on the deep part of the
basin. The results of further exploration, the
wide occurrence introduction of modern geo-
chemical studies of organic matter (OM), oils
and gases, as well as the wide occurrence devel-
opment of mud volcanism, served as the basis
for assignment SCB to the oil and gas province
(Feyzullayev, Tagiyev, 2001; Feyzullayev,
2012).

In this paper, the an analysis of the spatial
change of values of the gas-oil ratio (GOR) in
SCB first time is given, which is the informative
indicator of the scope of gas saturation of the
rock-fluid system.

Database

As is known, GOR is the ratio of the vol-
ume of gas (in m3) to the amount of oil (mass or
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volume, in tons or m3) at atmospheric pressure
and temperature of 20° produced by a develop-
ment well (Large.., 2004).

750 gas-oil ratio (GOR) determinations for
46 petroleum fields of the SCB, as well as the
information about depth occurrences, formation
pressures and temperatures, oil density and
properties of reservoir rocks. Analysis of these
data included statistical processing and investi-
gation of the relationship between the parame-
ters, as well as consideration of the regularities
of spatial changes of GOR values in SCB.
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Results and discussion

The change of notions about the phase ratio
of hydrocarbons in SCB is based on the follow-
ing facts.

Firstly, discovery of a number of new large
gas-condensate fields within the deeply buried
part of SCB, including Shahdeniz, Absheron
and Umid fields with up to several hundreds of
billions cubic meters of gas reserves.

Secondly, the wide occurrence development
of mud volcanoes in the SCB, which continu-
ously discharges a significant volumes of gases.

And finally, the revealed qualitative fea-
tures of OM of source rocks as a result of mod-
ern geochemical studies performed in latest
years. It was established (Bailey et al., 1996;
Feyzullayev et al., 2001) that the OM from the
Oligocene-Lower Miocene (Maikopian series)
and Middle-Upper Miocene (Chokrak and Dia-
tom suits) source rocks belongs to the types I1I-
I11, capable of generating considerable volumes
(over 70%) of gaseous hydrocarbons.

A generalization of a large bulk of data on
GOR of the Azerbaijani oil-gas fields identified
that its values vary within very wide range:
from 2,5 to 80000 m’/t, (average is 17514
m*/t).

The highest GOR values are recorded in the
major oil-gas reservoir of Azerbaijan — Produc-
tive series (PS-lower Pliocene), which content
more than 80% of the country’s total HC re-
sources. Relatively high values are also charac-
teristic of Oligocene-Miocene source rocks
(Figure 1).

Characteristic feature is observed in GOR
variations by depth (Figure 2). Lowest ratio val-
ues are registered up to 2 km depth. In this
depth interval the GOR values (from 362 meas-
urements) vary within 2,5-575 m/t (average is
67,4 m3h).

Such a phenomenon is probably explained
by unfavorable gas preservation conditions
caused by strong dislocation of rocks and high
seismicity of the Azerbaijan territory (Feyzul-
layev et al., 2008).
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Figure 1. GOR values distribution histograms for dif-
ferent stratigraphic complexes of Azerbaijan

Characteristic feature is observed in GOR
variations by depth (Figure 2). Lowest ratio values
are registered up to 2 km depth. In this depth in-
terval the GOR values (from 362 measurements)
vary within 2,5-575 m*/t (average is 67,4 m*ft).

Such a phenomenon is probably explained
by unfavorable gas preservation conditions
caused by strong dislocation of rocks and high
seismicity of the Azerbaijan territory (Feyzul-
layev et al., 2008).

Below 2 km GOR gradually increases and
reaches its peak values at depth interval 3,2-5,2
km. To the same interval of depth, the largest
values of daily oil and gas production are corre-
sponded.

A characteristic feature is observed in the
change GOR as a function of the thermody-
namic parameters: low values of the GOR cor-
respond to low values of the formation tempera-
ture (less than 68 °C) and pressure (less than 28
MPa). Above indicated values of thermody-
namic parameters, a sharp increase in GOR is
observed (Figure 3).
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Figure 3. Dependence between GOR and thermody-
namic parameters (reservoir temperature and pressure)

The revealed character of the change of GOR
(as well as the productivity of rocks) with depth
and depending on the thermodynamic parameters
IS in good agreement with the previously proposed

concept of the Golden Zone (Buller et al., 2005;
Nadeau, 2011), according to which the distribu-
tion of HCs in sedimentary basins is the result of
their migration from mature source rocks, as well
as remigration from reservoirs with abnormally
high pressures (overpressures).

The features of the spatial change of the
average GOR values calculated for individual
fields (mainly developing PS) are also consid-
ered. To exclude the effect of preservation con-
ditions on the value of the mean values, data for
a depth below 2 km were used.

The analysis of the scheme shows that the
GOR values naturally increase from the ele-
vated edges of depression towards its deeply
buried central part. In other words, GOR in-
creases from zone with low temperatures and
pressures towards the zone with increased
thermodynamic stress of the subsurface.

It was also established that the highest GOR
values are typical for oils that have relatively less
density values (750-800 kg/m®) (Figure 5).
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Figure 5. GOR vs. the density of oil

Significant interest arouses also the de-
pendence of GOR on the reservoir properties of
rocks (porosity and permeability). The nature of
the relationship of these parameters obviously
displays the graph shown in Figure 6.

Based on the graphs presented in Figure 6,
it can be concluded that the dependence of GOR
on the properties of reservoir rocks is appear in
the confinement of its peak values to certain in-
tervals of porosity and permeability values.
These intervals are characterized by relatively
low values of porosity (13-18)% and permeabili-
ty (0,01-0,08) um?. This is most likely due to
the closer interrelationships in the rock-fluid
system in this range of values that, due to the
action of capillary and adsorption forces,
contribute to the retention of gas in the rock.
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Figure 6. Diagrams of dependence of GOR on filtra-
tion-capacity properties of rocks (porosity and per-
meability)

Conclusion

Based on a complex of modern geological
and geochemical studies, SCB can be classified
as an oil and gas bearing basin, where signifi-
cant gas generation rates determine their deci-
sive role in the migration and formation of HC
fields. A obvious evidence of the considerable
scales of gas generation in SCB is the wideoc-
currence development of mud volcanism here.

The quantitative estimation of GOR in
SCB, based on a statistically significant amount
of data, confirms the high gas content of its sedi-
mentary cover. The basin’s GOR varies from
2,5 to 80000 m*/t and averages at 1751,4 m*f,
which is typical for the GOR values of oil, oil-
gas and gas-condensate fields (Katz, 1965; Shuru-
pov, Belousova, 2010; Generalized ..., 2013;
Kingston, 1990; Mark, Yunke, 2010; Maclay
et al., 2013). In this connection, GOR can serve
as a criterion for estimating the phase state of
HC accumulations in the subsurface and the
regularities of its variation in space.
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The values of GOR increase from its mar- The characteristic dependence of GOR on
ginal parts of basin towards its deep-buried part. the thermodynamic parameters, the density of
This agrees well with the change in this direc- the oil, and the properties of reservoir rocks was
tion of the phase state of hydrocarbons, which is  revealed.
manifested by the successive replacement of oil
fields by oil-gas and gas condensate fields.
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CONUBI X9Z9R HOVZOSi YATAQLARININ QAZ AMILI VO ONUN
SAHO UZRO DOYiSM0 QANUNAUYGUNLUGU

A.A. Feyzullayev, A.Z. Hasanov, G.H. Ismayilova

Mboqalada Conubi Xazar hovzasi (CXH) yataglarizin gaz amili (QA) hagg:nda olan boyuk
hacmli materiallar (46 yatagdan 750-y2 gadar qaz amili tayini) asasinda karbohidrogen gaz-
armmn iri hacmli generasiyas: va onlarin saxlanzimas: giymatlondirilmigdir. Mlayyan edilmigdir
ki, gqaz amilinin orta qiymati 1751.4 m3/t oldugu halda o 2.5-don 80000 m3\t-a kimi genis
intervalda dayigsir. Saha Uzra gaz amilinin giymati hévzanin yan galximlarindan (asag: tazyiq va
temperatur zonas:) markaza, yani hévzonin darin yatan hissasina taraf (nisbaton yuksak tempeatur
va tazyiq zonas:) ganunauygunlugla artzr. Qaz amilinin 0-2 km darinlik interval:nda dayigmasina
baxanda onun an asag: qiymati qeyds alinir, bu da 6z névbasinda gaz:n saxlanzimas: Ugiin saraiin
pisliyi ilo izah edilir. Eloca do gaz amilinin termodinamik parametrlardan, neftin sixl:gindan,
stxurlar:n hacm-kegirilicik xtisusiyyatlarindan xarakterik asi/i/ig: gostarilmigdir.

T'A30BbIA ®PAKTOP HE®TET' A3OBBIX MECTOPOXJIEHUI
IOKHO-KACIIUMCKOI'O BACCEMHA U ITIPOCTPAHCTBEHHBIE
3AKOHOMEPHOCTH EI'O U3SMEHEHUS

A.A. ®eiizysuiaes, A.3. I'acanos, I'.I'. UcmaiiioBa

B cmamve na ocnosanuu 6onbuioeo ob6vema dannwvix o 2cazoeom gaxmope (I'D) mecmopooic-
Oenuti FOxcno-Kacnuiickoeo 6accetina (FOKB) (oxono 750 onpedenenuti no 46 mecmopooicoeru-
AM) 0ana oyenka macwumabam cenepayuu yene6o0opoousix (YB) eazoe u ycnosusm ux coxpame-
Husi. Yemanoeneno, umo snauenusi I'® uzmensiiomes 6 ouenvb wupoxkux npedenax, om 2,5 0o
80000 m3/m, cocmasnsisn 6 cpeonem 1751,4 m3/m. Ilo nrowaou snauenus I'® 3akonomepHo yse-
JUYUBAIOMCSL OM NPUNOOHAMBIX HOPMOBLIX uacmetl 6naounsl (30Ha ¢ HUBKUMU MeMNepPamypamu
U OABNEHUSIMU) 8 CHOPOHY YEHMPATbHOU 2TYOOKONOSPYHCeHHOU ee yacmu (30Ha ¢ OMHOCUMENbHO
8bICOKUMU memnepamypamu u oaeieHusimu). B usmenenuu I'® ¢ enybunou 6 unmepsane 0-2 km
OMMeuaomest camvle HU3KUE €20 3HAUCHUS, YMO OOBICHAEMC sl NIOXUMU VCIOBUIMU COXPAHEHUSL
easa. Buisisnena makowce xapaxmepnas 3asucumocmo '@ om mepmoouHamuyueckux napamempos,
NIOMHOCMU HeGmMU, eMKOCIHO-OUILMPAYUOHHBIX CEOUCME NOPOO.
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STRATIGRAPHIC AND LITHOFACIES PECULIARITIES
OF THE MIOCENE DEPOSITS OF WESTERN ABSHERON
AND SHAMAKHI-GOBUSTAN REGION, SOUTH-CASPIAN BASIN

Known as the country’s second largest oil-gas bearing sediments, Miocene deposits are
of a special importance in implementation of wide-scale research and assessment of oil and
gas content. This article provides complex analysis of the outcomes of geologic-geophysical
researches (including drilling data), which have been carried out to study the depositional

environment, reservoir properties and oil-gas perspectives of the Miocene sediments.
Keywords: western flank of the South Caspian basin, Miocene deposits, stratigraphy,

lithofacies, petrography.

Introduction

Miocene sediments are widely developed
within the western flank of the South Caspian
Basin (SCB), and are present in the structure of
the whole range of structures, including Gara-
dagh, Solakhay, Ajivali, Umbaki, Guzdak, Bi-
nagadi, Masazir, Sulutapa, Shabandagh, Rahim,
Klij, Suleyman-Akhtarma, etc. (Figure 1).

Thickness of Miocene sediments increases
from 0.5 km in the northwest to 7-8 km in the
southeast of the Southern Caspian Basin.

Hydrocarbon potential of Miocene sedi-
ments is proven on many of the Basin’s struc-
tures, including Umbaki, Hajivali, Garadagh,
Sangachal, Duvanny, Lokbatan, Sulutapa and
Chakhnaglar structures, some of which are al-
ready covered by commercial development. At
the same time, testing of the many other areas of
SCB had produced negative results.

This article aims to study the lithofacies
peculiarities of Miocene sediments, as criteria
for determining their reservoir properties.

Geological structure of the studied region

Surrounded by the mountain systems of the
Greater Caucasus, Talysh, Elburs and Kopet-
dagh, the South Caspian Basin (SCB) is a part
of the Caspian sedimentary megabasin and the
Alpine-Himalayan mobile belt (International
Tectonic Map...., 2002).

Key tectonic feature of the Shamakhi-Go-
bustan region is the development of sublatitudi-
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nally trending structures composing different
anticlinal belts. These structural units are sepa-
rated by regional deep faults that are often ex-
pressed in the imbricated overthrusts, which are
recorded in a stepped southeastward immersion
of tectonic blocks from the Greater Caucasus
towards the Caspian Sea where they are sub-
sided to a depth of over 4 km. Within the
boundaries of Southeastern and Central
Gobustan, occurrence depth of the top of Mio-
cene sediments varies from 0 to 2-2.5 km.

Miocene sediments are stratigraphically di-
vided into lower and upper portions. Lower
Miocene is represented by the Maikopian Se-
ries, which constitute its upper portion. Upper
Miocene sediments include the following stages
(bottom-upwards): Chokrakian, Karaganian,
Konkian, Sarmatian, Meotian and Pontian. Ka-
raganian-Meotian sediments constitute the Dia-
tom Suite.

In the north and the northeast of the re-
gion (Suleymanakhtarma, Guzdak, Binagadi,
Masazir), 40-50 m thick Pontian sediments
overlie the Meotian sand-shale series in the
crestal parts of the anticlines (location of
structures is shown on Figure 1). At the same
time, no Pontian sediments were recorded in
the crests of anticlines in the south (Garadagh,
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Lokbatan-Puta-Gushkhana). In some parts of Although shaly facies prevail in the lithological
Gobustan Oil-Gas Region, 75-275 m thick section, there are some variations in the
Pontian shaly sediments transgressively over- lithological composition of sediments observed

lie the Miocene sediments. throughout the studied area.
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Figure 1. The locality scheme of the Gobustan and Western Absheron anticline structures

1-Sarigayabashi; 2-Jorat; 3-Novkhani; 4-Fatmayi; 5-Digah; 6-Sianshor; 7-Kirmaki; 8-Sara; 9-Kechaldagh; 10-Goy-
tapa; 11-Binagadi; 12-Sulutapa; 13-Shabandagh; 14-Shubani; 15-Bibiheybat; 16-Giizdak uplift; 17-Lokbatan; 18-Ot-
man-Bozdagh; 19-Garaheybat; 20-Shongar; 21-Sarinja-Gulbakht; 22-Shorbulag; 23-Korgoz-Qiziltapa; 24-Northern
Garadagh; 25-Garadagh; 26-Boyansiz-Boyanata; 27-Saridash-Julga; 28-Southern Gishlag-Ala; 29-Baygushtu; 30—
Girdagh; 31-Garagishlag; 32—Galachalar; 33-Girgishlag; 34-Donguzlug; 35-Garghabazar; 36—Kaftaran; 37-Agh-
zigir; 38-Northern Shikhigaya; 39-Shikhigaya; 40-Anart; 41-Gijaki-Akhtarma; 42—Nardaranakhtarma; 43-Suley-
manakhtarma; 44—Cheyilakhtarma; 45-Sundu; 46-Northern Sundu; 47-llkhidagh; 48-Cheyildagh; 49-Northern
Utalgi; 50-Miajik; 51-Western Hajivali; 52—Northern Hajivali; 53—-Umbaki; 54-Utalgi; 55-Southern Utalgi; 56-
Jamaladdin; 57-Arzani-Glij; 58-Glij; 59-Toragay; 60-Kanizadagh; 61-Western Duvanni; 62-Duvanny; 63-Dash-
mardan; 64—Shakikhan; 65-Durandagh; 66-Baridash; 67—-Solakhay; 68-Ayrantokan; 69—Goturdagh; 70-Dashgil
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Discussion

In Western Absheron, thick layer of the
Maikopian Suite’s (Oligocene-Lower Miocene)
dark-chocolate shales is exposed on the crests of
Fatmayi, Novkhani, Binagadi, Shabandagh,
Shubani and several other anticlines. Complete
Maikopian section is observed only in Uchtapa
structure (Akhmedov, 1957: Kastrulin, Mame-
dov and etc., 1991).

Parts of the Maikopian Suite that are re-
corded to the east (Bozdagh, Shabandagh, Shu-
bani, Gara-Heybat, Damlamaja areas) and to the
northwest (Jorat, Novkhani and Saray areas) of
Uchtapa, are mainly represented by shales (Fi-
gure 2). The Suite was also revealed by several
exploration and prospecting wells drilled in the
production and exploration sites of Jorat, Fat-
mayi, Girmaki, Balakhani, Shabandagh, Shu-
bani and Guzdak structures.

Great part of the Maikopian dark-grey
shales (610 m) was revealed by the wells # 109
and 308 drilled in the northern, and the well #
292 drilled in the southern limb of Garadagh
structure (Salmanov et al., 2016, a,b,c).

Widely developed Maikopian Suite (Oligo-
cene-Lower Miocene) of the Southeastern Go-
bustan is divided into lower and upper sub-
suites. Lithofacies and thickness of the Suite are
shown in the lithofacies map in Figure 2. Lower
subsuite is represented by the alternation of
sandy marls, shales and tight sandstones. Thin
beds of sandstones and siltstones are recorded in
the lower Maikopian section of Nardaranak-
htarma, Sundu, Cheyildagh, Umbaki, Arzani,
Hajivali and several other localities. Lower
Maikopian section of Gobustan is generally rep-
resented by shaly lithofacies, whereas its thin
beds of sandstone-siltstones are practically un-
important. Thickness of Lower Maikopian
sediments in Gobustan reaches 60-100 m in the
north, 500-600 m in the southwest and even
1600-1800 m in the southeast within the depres-
sion that opens towards the sea.

I.M.Gubkin divided Miocene sediments of
the Absheron peninsula into the Spirialis and the
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Diatom Suite. Forming wide strips over the ar-
eas of Paleogene occurrence on the northwest-
ern Absheron, these sediments are cropping out
on the southeastern limbs of Aghburun and
Goytapa anticlines, as well as on crests and
near-crest parts of Jorat, Novkhani, Saray, Bi-
nagadi and several other structures. Such sedi-
ments were also revealed by the exploration
wells drilled in Shabandagh, Shorbulag, Bina-
gadi and Sulutapa fields of the Southwestern
Absheron. (Salmanov et al., 2011; Salmanov et
al., 2016, a,b,c)

It was determined by later microfaunistic
investigations that the stratigraphic age of Gub-
kin’s “Diatom Suite” covers an entire range of
Chokrakian-Pontian stages, including Kara-
ganian and Konkian horizons, as well as Sarma-
tian and Meotian stages.

Now it is both lithologically and faunisti-
cally proven that the section of Western Ab-
sheron Miocene sediments contain Tortonian,
Sarmatian and Meotian stages. As it’s often im-
possible to distinguish these stratigraphic units
on the Absheron peninsula, the term “Diatom
Suite” is widely used in practical work. As a
result of microfaunistic research of the Miocene
sediments done on core samples from numer-
ous wells drilled in Binagadi, Chakhnaglar and
Sulutapa fields, Diatom Suite was divided into
Meotian, Sarmatian and Tortonian stages. Tor-
tonian stage consists of Konkian, Karaganian,
Chokrakian and Tarkhanian horizons (Mahar-
ramov, 2006; Maharramov, 2008).

Researchers failed to locate the Tarkhanian
horizon in a number of the Absheron penin-
sula’s exploration fields, and the main reason
for this could be that the section yet wasn’t in-
vestigated in sufficient details, or that during
pre-Chokrakian erosion, these thin sediments
might had been eroded in elevated parts of the
anticlines.

Chokrakian horizon in Absheron is com-
posed of shaly and sandy-shaly sediments (Fig-
ure 3). Shaly facies with dolomite and marlstone
interbeds are developed on the peninsula’s
northwestern, northern and eastern segments,
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whereas the sandy-shaly sediments with marl-
stone interbeds are dominating on the penin-
sula’s center and southwest.

In Fatmayi structure, where the shales are
prevailing, up to 1.5 m thick dolomite beds con-
taining the Spirialis fauna are occurring in both
bottom and top of the Chokrakian horizon. It’s
worth mentioning that similar beds were re-
corded in the structures dominated by Chok-
rakian sandy-shaly sediments as well (Saray an-
ticline, etc.) (Kastrulin and etc., 1991; Salmanov
et al., 2016, a,b,c).

Within the central part of Western Abshe-
ron, Chokrakian sediments are developed on the

COMPARATIVE ANALYSIS OF LITHOLOGICAL AND PETROGRAPHIC CHARACTERISTICS
OF THE MIOCENE DEPOSITS IN THE SOUTH CASPIAN BASIN' WESTERN FLANK

eastern limb of Ateshgah anticline, western limb
of Shabandagh anticline and the southeastern
pericline of Ziyilpiri-Masazir anticline. In this
area, the horizon is dominated by the alternating
dark-grey, greenish-grey and grey shales with the
interbeds of dolomites, marls and fine-grained
sands. As stated by the analysis of borehole log
diagrams and core samples collected from wells
that have been drilled in Binagadi and Chakhna-
glar fields, the share of sandstones and sands
makes up 17-18%, and reaches 23% in Shaban-
dagh. True thickness of the Chokrakian horizon
in these structures varies between 50-134 m.
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In many parts of the Western Absheron,
Chokrakian horizon is composed of dark-grey
shales with sand and marlstone interbeds, and
characterized by slight (up to 40 m) reduction of
its overall thickness.

Chokrakian horizon of Garadagh area in
the Northeastern Absheron is composed of the
alternating brownish-grey sandy shales with
sandstones and siltstones, revealed by a num-
ber of prospecting wells. Miocene sediments
occur in 2400-4350 m depth interval on the

northern limb of the structure. In the same
structure’s crestal part, overall thickness of
Miocene sediments reaches 895 m, 160 m of
which fall to the Chokrakian horizon (work
report..., 1975, Yusifov et al., 2004). It should
be noticed that the occurrence of dolomites in
the horizon’s section allows distinguishing it
from the underlying Maikopian Suite. Chok-
rakian horizon differs from Eocene Govun-
dagh and Maikopian Suites by a presence of
the group of thin and elongated (sword-sha-
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ped) peaks in the resistivity log diagram
reaching 5-7 Om/m of resistance.

Represented by sandy-shaly lithofacies in
the studied localities (Akhtarma, Cheyildagh,
Sundu, Girda, etc.), Chokrakian sediments are
widely developed on the territory of Gobustan
(Figure 3). Thickness of sandy sediments reach-
es 170 m, which makes 40% of the horizon’s
400-500 m thick section composed of the alter-
nating shales, sandstones, marls and partly do-
lomites. Section of Chokrakian horizon in the
Southwestern  Gobustan  (Nardaranakhtarma,
Cheyildagh, llkhichi, Umbaki, Hajivali and Ar-
zani areas) contains (from the bottom upwards)
distinguished beds of sandy-shaly (120-200 m),
shaly (100-125 m), sandy (20-65 m) and shaly-
sandy (50-150 m) sediments.

Total thickness of Chokrakian sediments
reaches 300-350 m in the north (Gijakiak-
htarma, Nardaranakhtarma and Sundu), and
400-500 m in the south (Hajivali, Cheyildagh,
Umbaki, etc.) of Southwestern Gobustan.
Thicknesses of separate beds are provided in
Table 1.

Information on occurrence, lithological
patterns and thicknesses of the Chokrakian

horizon in the Southwestern Gobustan is pro-
vided below.

In Umbaki area Chokrakian horizon is
composed of shales with marlstone and dolo-
mite interbeds. The section also contains thin
beds of sands, sandstones and siltstones. Domi-
nating sediments in the horizon’s upper portion
are sands and sandstones. Thickness of individ-
ual beds of these sediments varies between 4-8
m with thickness of sands reducing at higher
stratigraphic depth. Sands are usually fine-
grained and weakly carbonated, characterized
by a larger (68-70%) share of the quartz (Sal-
manov et al., 2011; Salmanov et al, 2016).

Thickness of sand and siltstone beds
doesn’t exceed 1.2-2.5 m in the bottom of
Chokrakian horizon. In general, horizon can be
divided into the following 3 subhorizons. Shales
amount to 82-85% in the deep 360-380 m thick
shaly-sandy succession. Here, the maximum
thickness of separate sand beds reaches 1.5-2.0
m. 75% of the 65-70 m thick middle portion of
the horizon are consisting of sands and sand-
stones. Upper portion of the section is domi-
nated by 75-85 m thick beds of muddy marls
and sands.

Table 1
The thicknesses of different lithologies in the Chokrakian horizon
Thickness, m
Areas Sandy shales Shales Sands Shaly sands
Gijakiakhtarma 75-100 100-125 20-25 100-125
Nardaranakhtarma 80-85 85-110 30-35 100-115
Cheyildagh 200-250 75-80 50-60 75-100
Sundu 215-250 75-85 45-65 85-110
lKhiji 200-215 70-85 55-65 85-120
Umbaki 200-210 65-75 60-70 85-100
Hajivali 200-220 70-80 60-65 80-105
Arzani 215-225 75-80 55-65 75-100
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Chokrakian horizon is also occurring in
southern and western parts of Cheyildagh area.
The horizon is cropping out along the Cheyildara
ravine. Its bottom is composed of grey and dark-
grey shales and marlstones. Upper part of the sec-
tion contains several beds of sand, one of which is
50 m thick “Horizon I” that occurs 60 m below
the horizon’s top and has unique lithological com-
position. Important role in its section is played by
the beds of grey and light-grey, fine and medium-
grained quartzy sands and siltstones. Thickness of
the separate beds of siltstones constitutes 2-10 m,
while the thickness of shaly interbeds varies
within 0.5-5 m. Total thickness of the Chokrakian
horizon reaches 580 m.

In Eastern Hajivali, the Chokrakian horizon
occupies the northern limb of the fold. Chok-
rakian sediments were also revealed by struc-
tural mapping and exploration wells. Horizon’s
lithological composition consists of the irregular
interbedding of light-brown, greyish-brown
shales with the interbeds of sands, sandstones,
marls and dolomites. Alike Umbaki area, local
Chokrakian sediments are divided into three
subhorizons according to their lithological com-
position. 200-220 m thick bottom portion of the
section is mainly composed of the uneven alter-
nation of grey and greenish-grey shales, light-
grey marls and extremely thin interbeds of
sands. Middle portion of the section contains
50-60 m thick sandy-shaly horizon, which cor-
responds to “Horizon 1” studied in some parts of
the Southwestern Gobustan (Umbaki, Cheyil-
dagh, Nardaranakhtarma structures). Here the
sands and sandstones are from fine to medium
grained, and by 70-75% consist of the quartz.
75-85 m thick upper portion of the section is
composed of the alternating greenish-grey
shales and fine-grained sands.

In Arzani-Gilij area, the Chokrakian hori-
zon was studied by structural mapping and ex-
ploration drills on the northern limb of the fold.
The section is shale prone. Upper portion of the
section includes up to 60 m thick bed of sands
and shales with slightly prevailing sands. Total
thickness of the horizon equals 550 m.
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In Western Sundu, Chokrakian horizon is
developed in the near-crest segment of the fold,
where it transgressively overlaps Maikopian
sediments. The horizon’s section is composed of
grey, greenish-grey shales, marly shales, sands,
sandstones, marls and dolomites. Alike all of the
neighboring areas (Hajivali, Umbaki, Narda-
ranakhtarma, etc.), 45-50 m thick layer of sands
and sandstones occurs 100 m below the hori-
zon’s top. Total thickness of the Chokrakian
sediments here is 400-450 m.

In Eastern Sundu, the Chokrakian horizon
IS occurring over the northern and southern parts
of the structure. Its lithological composition is
represented by the interbeds of grey, carbonate
sandy shales, as well as grey, fine grained sands
and sandstones. Between shales, there are the
interbeds of dolomites and marls with remnants
of plants and fishes recorded in the section. The
horizon’s thickness reaches 250-300 m.

On llkhiji structure, Chokrakian horizon is
exposed as a narrow strip in the near-crest zone
of the structure, and gets revealed by structural
mapping and exploration wells. Horizon’s sec-
tion is 475-490 m thick and represented by the
uneven alternation of grey, fine and medium-
grained, poorly sorted sands and marlstones.

Chokrakian sediments are also developed
in the center of Gijakiakhtarma area, where the
horizon’s lithology mainly consists of grey and
carbonated shales, while its 170-300 m thick
section contains up to 1.5-2 m thick beds of len-
ticular sands and thin interbeds of marlstones.

In Sheytanud structure, the Chokrakian
sediments are exposed in its northern segment,
and revealed by the wells. Lithological composi-
tion of 100-150 m thick horizon is consisting of
dark-grey carbonate shales with marly interbeds.

In Nardaranakhtarma, the Chokrakian hori-
zon similarly to Hajivali and Umbaki fields
lithologcally is divided into three portions. 100-
150 m thick bottom portion is composed of
grey, greenish-grey, firm and laminated shales
with thin sandy interbeds. 30-50 m thick middle
portion consists of cemented fine and some-
times medium-grained poorly sorted sands with
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sandstone interbeds. 80-110 m thick upper hori-
zon is composed of grey, coffee-grey and green-
ish-grey sandy shales with 0.1-0.5 m thick sand
and marl interbeds. Here, the total thickness of
the Chokrakian horizon doesn’t exceed 310 m.

Covering the stratigraphic interval of Mio-
cene’s Karaganian, Konkian, Sarmatian and
Meotian stages, Diatom Suite is characterized
by the variable facies and thickness of its sedi-
ments both in Western Absheron and South-
western Gobustan.

Diatom sediments have been thoroughly
studied by boreholes drilled in the Shabandagh,
Shubani, Shorbulag, Garadagh, Binagadi, Ziyil-
piri structures, etc. The Suite is mainly com-
posed of the beds of shales, limestones, marls
and sands. Thickness of its sandy beds gradually
increases from the south to the west (Yusifov et
al, 2008).

Karaganian sediments are widely occurring
in central, northwestern and northern parts of
the Western Absheron. Alike the Chokrakian
sediments, Karaganian horizon is composed of
the alternation of carbonate, brown and green-
ish-grey shales with normal and brecciform do-
lomites, dolomitic marls, sands and siltstones.
The difference between these two successions is
that the Karaganian horizon contains no spiri-
alis. With that in mind, the bottom of Kara-
ganian succession is defined based on the occur-
rence of the last spirialis-containing dolomite
bed. Within the described area, the Karaganian
horizon conformably overlies the Chokrakian
sediments (Figure 4).

In Sulutapa and Shabandagh areas, up to 2-
3 m thick beds of sandstones and siltstones form
major part of the Karaganian section, total
thickness of which varies between 25-40 m, and
begins with thin beds of sands and siltstones in
Shorbulag field and towards the Southeastern
Gobustan.

As determined by drilling data, Karaganian
horizon in Garadagh is composed of sandy
shales and silty marls, as well as thin but multi-
ple beds of sands. In general, increase of sand
proportion is observed towards the southwest.
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85% of terrigenous material are composed of
lithic fragments. The share of quartz and feld
spars is miserable, rarely reaching 10%. Heavy
fraction is mainly represented by pyrite and iron
oxide. The relatively small amounts of magnet-
ite, ilmenite and garnet, as well as the individual
grains of amphibole, pyroxene and anhydrite are
also recorded.

The fact that sand proportion is equals to
50% in Ziyilpiri, 20-25% in Jeyranbatan and 7%
in Damlamaja areas, brings us to a conclusion
on worsening of reservoir properties towards the
south-southwest. As argued by some scientists
(work report.., 1975) these sediments (known as
Binagadi facies) are traced through Baku archi-
pelago in the south.

Complete section of the Karaganian hori-
zon has been studied in Gijakiakhtarma-
Nardaran zone, southern limb of Umbaki and
Cheyildagh structures and the northern limb of
Arzani fold. In all these areas, the horizon is
represented by fine grained sands as well as
weakly carbonated sandstones. Quantity and
thickness of sand beds increases towards the
south and the southeast, reaching maximum in
the east of Umbaki and in Arzani-Gilij folds.
Thickness of the horizon’s sandy-shaly lithofa-
cies varies between 20-225 m.

In general, the horizon’s shaly facies that
are occurring in the north are replaced by the
sandy-shaly facies in the southwest, and this is
in concordance with the horizon’s thickness in-
crease trend.

Sediments of the Konkian horizon are re-
corded in the geological structure of Western
Absheron. Lithofacies composition of these
sediments is very similar to the Karaganian se-
ries. A distinguishing feature of the Konkian
horizon is the wide occurrence of diatomaceous
shales in its sections. Konkian sediments were
studied mainly in the areas of Karaganian and
Chokrakian horizons’ occurrence. Characterized
by similar-to-Karaganian lithofacies, the de-
scribed horizon lithology is constituted by grey,
brown, laminated and carbonate mudstones with
interbeds of shales. Sometimes, the Konkian
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section contains dolomite and volcanic ash in-
terbeds. Additionally, very thin interbeds of silt-
stones and sands occur in it in the southwest
(Figure 4).

In the structures of Orjundagh and Fatmayi,
Konkian sediments are represented by the alter-
nation of grey, ashy, lamellar shales with rare
10-15 cm thick interbeds of light-yellow marl-
stones. In Binagadi area, the horizon contains
thin interbeds of the light-grey, fine and me-
dium-grained sands.

In the other parts of the Absheron penin-
sula, it’s hardly possible to distinguish the

2018/1

Konkian horizon from Karaganian sediments, as
in this part of the region they both have similar
faunistical and lithological characteristics. Feld
spar and quartz content of the shales varies be-
tween 3.0-12.0%. Heavy fraction is typically
characterized by presence of pyrite (up to 40%)
and other minerals (up to 44%). Sandy siltstone
and carbonate sediments of both horizons are
distinguished for weakness of their reservoir
properties. In spite of high total porosity varying
from 9.3% to 34.6%, permeability is ranging
from 0,0013x10° mkm?® to 0,003x10° mkm®
(Yusifov et al., 2004).
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According to electrical log diagrams, Kon-
kian sediments are less occurring and more var-
iable in thickness than the Karaganian succes-
sion. For example in Sulutapa field, 10 m thick
sandy sediments that have been revealed in the
upper section of well #2593, get replaced by
more than 20 m thick sandy sediments in well
#1524 occurring little to the north.

Complete section of the Konkian horizon
has been revealed by drilling on the southern
limb of Cheyildagh anticline, as well as on the
northern limbs of Umbaki, Arzani and llkhiji
anticlines. This section is mainly consisting of
shales, thin sandstones, sands and siltstones
(0.5-2.5 m). In Arzani and Umbaki structures,
lower part of the horizon contains up to 3.5 m
thick bed of wet sand. In the Southwestern Go-
bustan thickness of the Konkian horizon varies
between 125-200 m.

Karaganian sediments exposed in the dif-
ferent parts of Cheyildagh fold, where they are
represented by the alternation of laminated
shales and marlstones with thin interbeds of
sand. Total thickness of the horizon is 200-250
m. At the same time, nearly 200 m thick Konki-
an horizon has few sand beds in its section.

Karaganian and Konkian horizons are ex-
posed on the northern, and recorded by bore-
holes on the southern limbs of Eastern Hajivali
fold. Their lithological composition consists of
grey, brownish-grey shales, fine grained sands
and marlstones, with sands not exceeding 0.15-
0.25 m in thickness.

Karaganian and Konkian sediments are oc-
curring in the northern limb of 1lkhiji fold. Here,
the horizons are mainly composed of homoge-
nous grey shales with thin interbeds of sands,
sandstones and marls. The total thickness reach-
es 500 m.

Sarmatian succession is represented by
grey, greenish mudstones, thin interbeds of
sands and shales. Upper portion of the section
contains the thin beds of volcanic ash as well.
Thickness of the stage is 140-150 m.

In Gijakiakhtarma, Karaganian horizon was
revealed by structural mapping and boreholes in
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the northern and southern limbs. Here, the Ka-
raganian sediments are represented by grey,
greenish-grey and laminated shales, grey and
light-grey marlstone interbeds, marly shales and
up to 1 m thick fine grained sands. Shales con-
tain remnants of fishes and plants. Horizon’s
thickness is 300 m.

Karaganian horizon is cropping out in the
north of Nardaranakhtarma fold. Its lithological
composition is dominated by grey carbonate
mudstones, shaly sandstones, shales, marls and
dolomites. Thickness of the local beds of sand
rarely reaches 2-3 m. These sands are often sat-
urated with oil. Horizon’s thickness varies with-
in 300-400 m.

80-100 m thick Konkian horizon is repre-
sented by shales and brecciform dolomites.

Sarmatian succession is composed of grey
shales, sheets of oil-saturated sands and inter-
beds of marls and dolomites.

Sarmatian sediments are widely developed
in the northwestern, northern and central parts
of Western Absheron. They are recorded in
Uchtapa and Khosmalidagh folds, and repre-
sented by greenish-grey and greenish-brown
shales with fish fossils, as well as the individual
beds of marlstones.

In many localties across Western Absheron,
only Lower and Middle Sarmatian sediments are
occurring in the section. Most complete Sarmatian
section is recorded on the northeastern limb of Or-
jundagh anticline and on the southeastern pericline
of Saray and Fatmayi folds. Here Sarmatian sedi-
ments are composed of the alternating yellowish-
brown, yellowish-grey and greyish-brown shales
with yellow sandy marlstone interbeds (0.4 m).
Section contains 10-15 cm thick beds of dolo-
mitized limestones as well. Total thickness of the
Sarmatian sediments is 95-108 m (Figure 5).

Wells # 323 and 324 drilled in the near-
crest part of Garadagh structure, revealed 1190
and 1300 m thick Diatom sediments at the
depths of 3010 and 3050 m. The section is en-
tirely composed of Sarmatian sediments. It in-
cludes four 80-120 m thick subsuites accord-
ingly to the log diagrams.
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Figure 5. Lithofacies map of the Sarmatian deposits of Western Absheron and Shamakhi-Gobustan region

The degree of Miocene sediments’ erosion
reduces from the crest towards the northern limb
of the structure. At the same time, the thickness
of Miocene succession grows to 1500-1600 m,
and the section becomes composed of sandy and
carbonate (dolomites, marlstones) rocks.

Steeply dipping (up to 50° Pontian-
Maikopian shales were recorded at the depth
interval of 2670-4020 m on the southern limb of
the Garadagh fold. According to borehole data
obtained in well #214, the Pontian sediments are
underlaid by the Sarmatian succession, and the

thickness of local Miocene sediments reaches
470 m,

Within the Garadagh structure’s boundaries,
Middle and Upper Miocene sediments (Diatom
Suite) were recorded by the wells # 3, 103, 106,
107, 109, 129, 205, 308, 324, 508, 510 and 512.
Their revealed section reaches 1410 m in thick-
ness (well # 323) and consists of light-grey
shales, shaly marlstones, fine sands, sandstones
and siltstones. In wells # 103, 129, 323 and 512,
revealed section of the Miocene sediments
reaches 770 m in thickness and includes two
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sandy horizons. At the same time, Miocene sec-
tion of well#323 is 1410 m thick with four sandy
horizons recorded in its structure. Sandstones
from 100-150 m thick Horizons | and Il demon-
strate the electric resistance of 5-10 Om/m. Sand-
stones revealed at the depth interval of 3102-
3015 m in the Horizon 11 of well # 308 show the
electric resistance of up to 15-17 Om/m. 567 m
thick strata of Diatom sediments were penetrated
by the well # 292 at the depth interval of 2658-
3225 m. These strata include two 50-60 m thick
highly argillised Sarmatian successions. Electric
resistance of the existing 1-2 m thick beds of silt-
stones doesn’t exceed 2-3 Om/m.

Sarmatian sediments are more widely occur-
ring in the Southern Gobustan, where they are
composing the synclines and local elevations.
Thickness of the section grows to 700-800 m from
the north to the south. The Sarmatian stage here is
represented by its lower, middle and upper por-
tions. Thickness of shaly horizons of the Lower
Sarmatian section reaches 375-400 m in llkhi-
dagh, Hajivali, Umbaki and Arzani areas. Middle
Sarmatian is occurring in a number of structures
(Nardaran, Suleyman, Sundu, Hajivali, etc.),
where it is composed of up to 160-165 m thick
sandy-shaly sediments. Upper Sarmatian sedi-
ments were revealed by boreholes on the southern
limb of Umbaki anticline and on the northern limb
of Arzani anticline. Its section is represented by
argillo-arenaceous, dolomitic and marly sedi-
ments. Sometimes, conglomerates are also re-
corded in the section. Amount of sandstones
grows in Umbaki and Arzani structures. In the
Southwestern Gobustan, thickness of Sarmatian
sediments varies within 175-260 m interval.

Sediments of the Meotian stage are widely
occurring in the Western Absheron. Revealed
in Uchtapa, Khosmalidagh and Ilkhidagh struc-
tures, these sediments are composed of the yel-
lowish-grey thinly bedded shales, marlstones
and white volcanic ashes. In the northern part
of the Western Absheron (Orjundagh, Fatmayi
and Saray areas), Meotian sediments are repre-
sented by thinly bedded shales, sometimes
marly, as well as several interbeds of volcanic
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ash and marlstones. In the Southwestern
Absheron (Garadagh, Korgoz, Gobu and Dam-
lamaja areas), thickness of the Meotian stage
changes from 50 to 350 m. The local thick-
nesses as well the number of its reservoir beds
grow from the south to the west (Figure 6).

Within the boundaries of Southwestern
Gobustan, Meotian sediments are recorded on the
limbs of Nardaran, Umbaki, Galandartapa anti-
clines, and on the local synclines. These sediments
are lithologically represented by a section of
shales, breccias, marls and dolomites. Thickness
of the Meotian succession reaches 300-350 m.

In Eastern Hajivali area, Sarmatian stage is
750 m thick and represented by the interbedding
light-grey and dark-grey shales, dense marl-
stones and fine sands. The mudstones and shales
contain a lot of the fossils of fish. The stage’s
thickness is 250 m.

In Arzani-Gilij area, Sarmatian section is
constituted of grey, dark-grey mudstones, inter-
beds of marlstones and shales. Thickness of
these sediments is 1050-1100 m.

In Eastern Sundu, Sarmatian sediments are
composed of the alternating grey, light-grey and
thinly bedded shales, marlstones and dolomites.
A layer of volcanic breccia was revealed by the
well # 79 drilled in the northern part of the area.
The succession is 400-550 m thick.

Meotian stage is represented by the beds of
grey, greenish-grey and thinly bedded mudstones,
thin and poorly sorted interbeds of lenticular
sands, as well as the beds of shales and volcanic
ash. Shales contain numerous fossils of fishes and
plants. These sediments overlie the eroded surface
of the Karaganian horizon. Thickness of the re-
vealed part of the section is 150 m.

In Sheytanud area, stratigraphic units of the
Miocene’s Diatom Suite (Karaganian and
Konkian horizons, Sarmatian and Meotian stages)
are widely developed in the area’s northern and
eastern segments. These 280-300 m thick sedi-
ments are represented by mudstones, shales, marls
and brecciform dolomites. Amount and thickness
of sand beds occurring in the Diatom section in-
creases towards the south and the east.
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Figure 6. Lithofacies map of the Meotian deposits of Western Absheron and Shamakhi-Gobustan

Based on the above stated, we can con-
clude that the Oligocene-Miocene sediments
widely occurring in the area under study had
undergone considerable lithological changes
both at the regional and local scales. Thick-
ness of these sediments significantly increases
both from the north-northeast towards the
south-southeast of the region, and from the
near-crest parts of the anticlines towards their
limbs and periclines.

Conclusions

Miocene sediments are represented by shale
facies in the north and the northeast, and by shale-
sand facies in the southwest of the Absheron pen-
insula. Higher sand content is recorded in Chok-
rakian and Karaganian horizons, as well as in the
top of Sarmatian and bottom of Meotian succes-
sions.
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In the central and southwestern parts of
Western Absheron (Binagadi, Chakhnaglar, Sulu-
tapa, Gara Heybat, Shabandagh, Korgoz-Giziltapa
and Garadagh areas), Meotian, Sarmatian, Kara-
ganian and Chokrakian sediments are -either
pinching out or tectonically screened in the near-
crest parts of the anticlines.

In the Southern Gobustan, Oligocene-
Miocene sediments have different lithological
composition and thickness varying both lateraly
and in the section. The reservoir properties of the
Maikopian, Chokrakian and Diatom sediments im-
prove and their thicknesses increase from the north
to the south and from the west to the east (towards

Jeyrankechmaz depression) of the region.
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CONUBI X9Z0R HOVZOSINDO QORBI ABSERON VO
SAMAXI-QOBUSTAN 9RAZISIND® MIOSEN COKUNTULORININ
STRATIQRAFIK VO LITOFASIAL XUSUSIYYOTLORI

K.F. Mustafayev

Azarbaycanda ikinci neftli-gazl: ¢okuntular say:lan Miosen ¢okintllarinin genis tadgigat: vo
neft-qazli/iq xtsusiyyatlarinin 8yranilmasi xisusi ahamiyyat kasb edir. Miosen ¢okintilarinin top-
lanma soraiti, kollektor xususiyyatlori va neft-qazli/iq perspektivlarini 6yranmak magsadilo apa-
rilmzs geoloji-geofiziki islarin naticalori vo gazidimzs quyu malumatlar: kompleks sakilda tahlil
edilmigdir. Bu cokintilaorinin stratigrafiyasi, litologiyas:, struktur-tektonik xtsusiyyatlari, geoloji
inkisaf tarixi, petrografik vo litofasial xtsusiyyatlari Oyranilmig, kollektorlug xassalori genis
tadqiq edilmis vo neft-qazliiq perspektivliklori prognozlasdirilmusdir. Neft-qazliligi 0yranmoak
maQsadilo har hans: bir artazida genis tadgigat aparan zaman hamin sahads tadqig olunan
coklntalorin stratigrafiyasi va litofasial xtsusiyyatlarinin dyranilmasi xususi ahamiyyat kasb edir.
M>aqalada todgigat apardigimiz arazida Miosen va maykop ¢okiintilarinin stratigrafik va litofasial
xesusiyyatlari genis tahlil edilmigsdir.

CTPATUTPA®UYECKHUE U JINTO®AITNAJTIBHBIE OCOBEHHOCTH
MHOIEHOBBIX OTJIOKEHUM 3ANAJTHOI'O ABIIEPOHA U IIIAMAXBI-
TOBYCTAHCKOI'O PAMOHA, IO)KHO-KACIIUMCKU BACCEWH

K.®. Mycradaesn

H3yuenue MuoyeHo8blx Om0NCeHUll, 8MOPO2O Hepme2a30HOCHO20 KoMNeKca 8 Azepbaii-
odicane, u UX Heghme2azoHOCHLIX c8oUCME umeem ocoboe 3HaueHue. Pezynomamwui eeonozo-
2eouzuyecKux ucciedo8anull U AHaIU3068 KepHa CK8ANCUH OblLIU NPOUHMEPNPEemuUposansl C ye-
JIbIO U3YUeHUs cmpamuepaguu, 1umono2o-QayuairbHulX c8OUCME U KAYecmaed KONLeKmMopo8 MUo-
yenosvix omnoxcenuti FOxcno-Kacnuiickoeo baccetina. ITlonyuennvie 6b1600b1 UMEIOM HAYYHO-
NPUKIAOHOEe 3HAYeHue U Mo2ym Oblmb UCNOb308AHbL NPU NPOBEOEHUU NOUCKOBO-PA36EO0YHbBIX
pabom Ha Hedhbmb U 2as3.
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LONG-TERM MANTLE PLUME-TRIGGERED SUBSIDENCE:
A NEW FRAME FOR GEOLOGICAL JUDGEMENTS?

Geodynamic modeling provides a lot of interesting thoughts for field geology that should
not be ignored. For instance, it has been proposed recently that mantle plume emplacement
triggers long-term (~20 Ma) subsidence and subsequent short-term (~5 Ma) uplift, after
which flood volcanism start. Of interest is whether this idea facilitates interpretation of the
geological information available from some regions. Theoretically, one should consider the
noted duration of subsidence and uplift phases before flood volcanism and also the motion of
lithospheric plate(s) above the rising plume in order to make judgements. Two case examples
illustrate what do these considerations mean for interpretation of geological information. The
mantle plume related to the Cameroon hotspot could trigger hypothetically the long-term sub-
sidence in West Africa in the first half of the Mesozoic. In the late Cenozoic, the emplacement
of the plume that is presently located beneath the Caucasus could lead hypothetically to the
Neogene subsidence in the Caspian tectonic domains. The both hypotheses face with some
contradictory lines of evidence. However, the hypothesized mechanism of subsidence cannot
be rejected totally. At least, the basins are found almost exactly there, where subsidence is

expected from the available information about mantle plumes and plate motions.
Keywords: mantle plume, sedimentary basin, subsidence, Mesozoic; Cenozoic; West

Africa; Caucasus

Introduction

The history of science and, particularly,
geoscience knows a lot of examples of when
brilliant or, at least, interesting hypotheses sank
in the "sea" of other ideas. Such a problem with
scientists' awareness has become even stronger
in the modern geoscience with its unprecentedly
broad and dense information flows (e.g., Ruban,
2011, 2016). There are also examples of when
concepts were well-appreciated, but almost not
used for further solution of particular problems.
This is especially dangerous in those cases when
theoretical advances based on calculations,
modeling, and simulations allow practical appli-
cations.

A few years ago, Leng and Zhong (2010)
published results of their modeling of topogra-
phy reactions to mantle plume emplacement.
They challenged the classical view of mantle
plumes as triggers of significant uplifts and
demonstrated that plumes may be responsible
for significant surface subsidence on a long time
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scale. This echoes some considerations by Ku-
magai et al. (2008) expressed a bit earlier.
Moreover, Leng and Zhong (2010) insisted on
the possibility of use of their results for the pur-
poses of interpretation of field geological data.
Although their work was cited multiply (accord-
ing to scopus.com), it appears the authors' ideas
have not been used appropriately for in-depth
discussions of real geological situations. This is
disappointing because the so-called "dynamic
topography" and some relevant concepts of tec-
tonic influences on the Earth's surface are on the
top of the present-day research (Heine et al.,
2008; Moucha et al., 2008; Conrad and Husson,
2009; Braun, 2010; Lovell, 2010; Jones et al.,
2012; Spasojevic and Gurnis, 2012; Conrad,
2013; Rowley et al., 2013; Zorina et al., 2013;
Gvirtzman et al., 2016; Plyusnina et al., 2016;

Southern Federal University,

23-ja linija Street 43, Rostov-na-Donu,
344019, Russia

E-mail: ruban-d@mail.ru



STRATIGRAPHY AND SEDIMENTOLOGY OF OIL-GAS BASINS

Sedimentology

Ruban, 2016; Ruetenik et al., 2016; Schiffer and
Nielsen, 2016). In the other words, if the argu-
ments of Leng and Zhong (2010) are correct, the
research community misses chance to extend
the vision of topographical effects of the mantle
plume dynamics.

The main objective of the present brief pa-
per is to return to the original idea of Leng and
Zhong (2010) from the "pure” geological point
of view. Of interest is whether this idea facili-
tates interpretation of the available geological
information. Undoubtedly, this paper may be
judged debatable itself because it does not ad-
dress critically the idea of Leng and Zhong
(2010), but it seems to be more preferable to
start debating than to ignore something poten-
tially very important.

Simple interpretative frame

The nature of mantle plumes and their dis-
tribution in the geological time—space are de-
scribed in numerous works (Abbott and Isley,
2002; Kumagai, 2002; Anderson, 2007; Cour-
tillot, 2007; Kumagai et al., 2008; Yoshida,
2014; French and Romanowicz, 2015; Pirajno
and Santosh, 2015; Cagney et al., 2016; Hastie
et al., 2016). It has been accepted widely that
mantle plumes ascending from the deep interi-
ors of the Earth push the planetary surface up-
ward to produce large uplifts (e.g., Griffith and
Campbell, 1991). E.g., according to Hallam
(2001), the probably global end-Triassic regres-
sive episode resulted from the plume emplace-
ment in the Central Atlantic; Lindsay (2002)
explained the major uplift in central Australia at
~900 Ma by the rising superplume.

The modeling of Leng and Zhong (2010)
suggested that mantle plumes may produce to-
pography uplifts for only a few millions of
years before flood basalt eruption. Before this,
plumes also influence the surface, but in the
opposite way. Moving upwards, mantle plume
experiences ringwoodite —perovskite phase
change at the depth of 660 km with negative
buoyancy that causes significant subsidence
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during a couple of dozens of millions of years
(Leng and Zhong, 2010). In the other words,
the long-term mantle plume-triggered subsi-
dence precedes the relatively short-term uplift.
This simply-sounding idea (although based on
high-tech modeling) may explain formation of
some large sedimentary basins, including those
cratonic (in addition to the other explanations —
e.g., see Heine et al. (2008), Armitage and Al-
len (2010), Wangen (2010), Busby and Azor
(2010), and Xi et al. (2014)). If so, this idea
may be linked to the old-fashioned idea of ep-
eirogeny (Zorina et al., 2013).

The idea of Leng and Zhong (2010) can be
applied as a kind of frame for "pure” geological
judgements about sedimentary basins (Figure 1).
First of all, it is necessary to understand that the
emplacement of mantle plume may explain large
subsidence "above" this plume during n*10 Ma.
Leng and Zhong (2010) indicate 20 Ma-long
subsidence, but exact numbers matter in the
models only. In reality, plume morphology, state
of the mantle, thickness and tectonic regime of
the lithosphere, and many other factors may lead
to shorter or larger duration of the relevant subsi-
dence. The magnitude of the plume-triggered
subsidence depends on the Clapeyron slope for
the phase change (the gradient of the variation of
pressure with temperature). As it is impossible to
establish this slope for each real situation, it is
necessary to take into account the possible varia-
tions of the subsidence duration and strength.
Generally, any subsidence on the territory
"above" the plume within the time frame of ~5-
30 Ma before massive eruptions may be attrib-
uted hypothetically to the mechanism described
by Leng and Zhong (2010). Such a subsidence
can be documented easily with usual geological
data when basin analysis and/or palaeogeogra-
phical reconstructions are attempted. As for the
post-subsidence and before-eruption uplift, it also
can last more or less than 4 Ma calculated by
Leng and Zhong (2010).

Plate motions are active, and the litho-
sphere has been re-organized multiply through
its entire evolution. Global reconstructions illus-
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trating such a dynamics are available for the
Phanerozoic (Scotese, 2004; Seton et al., 2012,
Stampfli et al., 2013) and the Precambrian (Pe-
sonen et al., 2004), although they are much less
precise in the latter case. When mantle plume is
emplaced during several dozens of millions of
years, plates move above it, and, thus, the sub-
sidence may "migrate” accordingly. When in-
terpretations of long-term mantle plume-
triggered subsidence are made, such a "migra-
tion" should be taken into account (Figure 1).
Fortunately, the history of many mantle plumes
and plate motions is more or less known for the
Mesozoic—Cenozoic (Golonka and Bocharova,
2000; Seton et al., 2012), although much work
is yet to be done to obtain the similarly clear
knowledge of the earlier intervals of the geo-
logical time.
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Figure 1. General interpretative frame of the long-term
mantle plume-triggered subsidence based on the model
of Leng and Zhong (2010)

Case examples should be considered in or-
der to understand how well can work the pro-
posed interpretative frame (Figure 1). These ex-
amples should not be "ideal”, but "ordinary",
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i.e., when the mantle plume-triggered subsi-
dence was not considered earlier. Additionally,
each example should be discussed with the only
very general geological data (the available pa-
laeogeographical reconstructions are of utmost
importance for this purpose) to demonstrate the
clarity of the approach and its utility for all
situations and without some additional/highly-
specific analyses.

Case example 1: Mesozoic subsidence in
West Africa

In the Mesozoic, several mantle plumes
rose beneath Africa, which resulted in effusive
volcanism and rifting (Golonka and Bocharova,
2000; Guiraud et al., 2005; Ngako et al., 2006;
Seton et al., 2012). One of these plumes can be
related to the Cameroon hotspot that was lo-
cated in West Africa. The history of this hotspot
is described comprehensively by Golonka and
Bocharova (2000). In the Mesozoic, it occupied
position on the territory of actual Niger, and it
shifted southwards in the Cenozoic to reach
what is now the coast of Cameroon. Significant
volcanic eruptions and development of the rele-
vant extensional tectonic structures (first of all,
the Benue Trough) took place in the Late Juras-
sic—Early Cretaceous (Golonka and Bocharova,
2000; Guiraud et al., 2005). These can be under-
stood as a kind of culmination of the plume ac-
tivity. The plate tectonic reconstructions of Se-
ton et al. (2012) show generally the same his-
tory of hotspots as presented by Golonka and
Bocharova (2000). Ngako et al. (2006) proposed
a more complex model of the geodynamic evo-
lution of West Africa, although it anyway sug-
gests the Mesozoic mantle plume activity be-
neath Africa.

The considerations presented above can be
interpreted with the idea of Leng and Zhong
(2010) (Figure 1). The noted culmination of the
plume activity in the Late Jurassic—Early Creta-
ceous might have been associated with certain
uplift at the Middle-Late Jurassic transition,
which does not contradict the palaesogeographi-
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cal reconstructions of Guiraud et al. (2005). Ear-
lier, long-term subsidence might have taken
place. Taking into account the Mesozoic geo-
logical time scale (Gradstein et al., 2012), the
hypothesized start of this subsidence can be
dated as Late Triassic. An important question is
about the location of this subsidence in the Afri-
can palaeospace. The global geodynamic recon-
structions by Seton et al. (2012) imply that the
position of the plate changed relatively to the
Cameroon hotspot during the first half of the
Mesozoic, but not very significantly. Suppos-
edly, the risen plume was located a bit north-
ward from where volcanism and rifting occurred
later.

Surprisingly, there was the area experi-
enced long-term subsidence that was located
almost exactly at the same place as predicted
above (Figure 2). The accurate palaeogeogra-
phical reconstructions of Guiraud et al. (2005)
depict a large continental basin in the midst of
the uplifted cratonic domain. As it is possible to
judge on the basis of the noted reconstructions,
this area corresponds to the Tim Mersoi Basin
located between Hoggar in the north and Air in
the east. Its Paleozoic—Mesozoic geology is
relatively well-known (Clermonte et al., 1991).
Since the beginning of the Mesozoic, this basin
occupied chiefly the same area with minimal
changes in the palaeospace (Figure 2). Gener-
ally, this is consistent with the position of the
African plate relatively to the plume (Seton et
al., 2012). If so, it is possible to hypothesize that
the mantle plume activity triggered long-term
subsidence as this may be predicted with the
idea of Leng and Zhong (2010).

The above-presented hypothesis, however,
cannot be verified fully. The contradictory lines
of evidence are as follows. First, the basin sub-
sidence started much earlier than the Late Trias-
sic. The contours of the continental basin can be
recognized since the Carboniferous (Guiraud et
al., 2005) (Figure 2), and sedimentation on this
area started even earlier (Clemente et al., 1991).
Second, the basin continued to evolve in the
Cretaceous (Guiraud et al., 2005). Third, there is
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Figure 2. The late Paleozoic—Mesozoic dynamics of
the contours (thin black lines) of the continental sedi-
mentary basin and the location of effusive volcanism
(black-filled area) on the basis of the series of recon-
structions by Guiraud et al. (2005). Geological ages
(epochs) are abbreviated. The modern shoreline of Af-
rica (dotted grey line) is given for reference

an alternative explanation of the basin formation
and evolution that links them to fault activity
and strike-slip displacements (Clemente et al.,
1991). The two last lines of evidence can be
challenged. The existence of the basin in the
Cretaceous can be explained by inheritance of
the earlier-formed features under stable tectonic
regime after the southward motion of the plume
activity. As for the alternative explanation of the
basin origin, this does not confront the idea of
the mantle plume-triggered subsidence because
the influence of mantle plumes on the litho-
spheric structures could be realized through old-
lived weak zones in the crust (Ngako et al.,
2006). Therefore, there is the only evidence,
namely the early basin formation, that does not
fit the hypothesis of the long-term mantle
plume-triggered subsidence proposed above.
Three possibilities exist:

1) the hypothesis is wrong,

2) the hypothesis is correct (e.g., the

63



o

mantle plume initiated subsidence yet in the Pa-
leozoic),

3) the hypothesis is partly correct (e.g.,
the mantle plume provided only supplementary
support of subsidence that occurred because of
any other reason).

Anyway, the considerations presented above
imply that making hypothesis about the sediment-
ary basin evolution with the idea of Leng and
Zhong (2010) is sensible: at least, the subsided
area is found exactly where it is predicted.

Dmitry A. Ruban

Case example 2: Cenozoic subsidence near
the Caucasus

The Caucasus is a large mountainous re-
gion stretching between the Black Sea in the
west and the Caspian Sea in the east; it consists
of two major domains, namely the Greater Cau-
casus and the Lesser Caucasus. Its geological
history has been highly complex, and the pre-
sent stage of its development (late Cenozoic
orogeny) is comparable to that of the Alpine
tectonic units, even if it differs in timing a bit
(Gamkrelidze, 1986; Ershov et al., 2003; Saintot
et al., 2006; Tawadros et al., 2006; Adamia et
al., 2011; Vincent et al., 2011; Vezzoni et al.,
2014). 1t has been argued that a mantle plume
has existed beneath this the Caucasian-Arabian
Synthaxis since the late Cenozoic and caused
volcanism (Sharko et al., 2015). Although this is
a mere proposal (although well argued), it per-
mits to hypothesize mantle plume-triggered sub-
sidence near the Caucasus.

The application of the interpretative frame
(Figure 1) makes possible to state that if the
Caucasian plume activity culminated near the
end of the Cenozoic (Sharko et al., 2015) the
relevant subsidence started at ~20-30 Ma and
ended just a few millions of years ago. With re-
gard to the geological time scale (Gradstein et
al., 2012), this interval corresponds generally to
the Miocene (embracing probably the Oligocene
and a part of the Pliocene). The Eurasian Plate
drifted quite slowly to the northeast through the
Neogene (Seton et al., 2012), and this permits to
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predict location of the subsided area to the
northeast of the Caucasus, i.e., in what is now
the Precaspian Lowland (a vast plain rimming
the Caspian Sea from the north). Since the Oli-
gocene and until the very end of the Pliocene,
the large Paratethys Sea stretched between the
rising Alpine structures (including the Greater
Caucasus) in the south and the "stable" plat-
forms in the north. Its evolution is described in
detail in numerous works (Rdogl and Steininger,
1983; Rogl, 1998, 1999; Golonka, 2004; Popov,
2006, 2010; Krijgsman et al., 2010; Ruban et
al., 2010; Rybkina et al., 2015; van Baak et al.,
2016). The part of this sea between the Greater
Caucasus and the Russian Plain is known as the
Eastern Paratethys. If there was the mantle
plume proposed by Sharkov et al. (2015) and if
the idea of Leng and Zhong (2010) is valid,
there was subsidence in the northeastern part of
the Eastern Paratethys. Nonetheless, the entire
Eastern Paratethys cannot be explained by the
plume influence because this was a typical fore-
land basin.

The highly-accurate reconstructions of the
Eastern Paratethyan palaeogeography (Popov et
al., 2006, 2010) demonstrate that the sea was not a
kind of stripe between the Caucasian island in the
south and the Russian Plain in the north. In fact, it
often penetrated to the northeast where formed a
large shallow embayment in between of topog-
raphic highs (Figure 3). Transgression was espe-
cially large there in the Pliocene when the Ak-
chagilian Basin was formed and the shoreline
moved far to the north. The large territory affected
by this transgression corresponds well to that
where the mantle plume-triggered subsidence is
predicted (see abowve). It is established that the
shoreline shifts in the Eastern Paratethys were
controlled significantly by the water balance in the
basin and the development of tectonic barriers that
isolated the sea from the south and limited the wa-
ter discharge to the Mediterranean and the rem-
nants of the former Tethys (Popov et al., 2006,
2010). Therefore, the northeastward transgression
might have been not induced by the only sub-
sidence. However, it is clear that the noted territory
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Sedimentology

1) remained topographically very low
throughout the entire Neogene to allow multiple
broad transgressions (Figure 3),

2) really subsided in the Akchagilian time
(at least), i.e., in the second half of the Pliocene
(Nevesskaja et al., 2004; Ruban, 2009), as sug-
gested by some geological data (Volozh et al.,
2009) and the comparison of the thickness of
the Akchagilian sediments (Nevesskaja et al.,
2004) with the absolute rise of the sea level
(Popov et al., 2010).

Russian
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Figure 3. The late Pliocene contours (thin black lines —
shoreline, thick grey lines — topographic highs) of the
Eastern Paratethys and its approximate maximum
northern limit (thin dashed line) at the Middle-Late
Miocene transition based on the reconstructions by
Popov et al. (2006, 2010)

Therefore, the above-made hypothesis of
the mantle plume-triggered subsidence near the
Caucasus in the Neogene is sensible. It cannot
be excluded that this mechanism explains the
absence of the desiccation of the Caspian Sea
related to the Messinian salinity crisis estab-
lished recently by van Baak et al. (2016).

The poposed hypothesis faces some contra-
dictory lines of evidence. First, there are not
good stratigraphical data (Nevesskaja et al.,
2004) that permit to judge about the subsidence
in the northeastern edge of the Eastern Paratethys
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before the Akhchagilian times — the only shore-
lines are delineated (Figure 3) on the basis of
various interpretations (Popov et al., 2010).
Probably, the sedimentary successions accumu-
lated during the Miocene transgressive phases of
the Eastern Paratethys were eroded during its re-
gressive phases that alternated rapidly. Second, if
the interpretations given above are correct, the
plume-related uplift and volcanism that occurred
in the Caucasus in the Pliocene—Quaternary over-
lapped with the subsidence of the Akchagilian
Basin in the Pliocene. This is a serious contro-
versy. It can be resolved if to imagine that the
Akchagilian Basin inherited the earlier-
developed structure, whereas the mantle plume
affected directly the Caucasus in the Akchagilian
times because of the northeastward motion of the
Eurasian Plate. Alternatively, the modern plume-
related Caucasian volcanism does not mean the
culmination of the plume activity. Third, of sig-
nificant interest is a strong (and only tentatively
explained) increase in the subsidence in the
South Caspian Basin in the Pliocene—Quaternary
when up to 10 km of sediments accumulated
(Brunet et al., 2003). It can be hypothesized that
the mantle plume started to influence the other
region (neither the Precaspian nor the Caucasus)
together with the motion of the Eurasian Plate.
The unusual morphology of the plume proposed
by Sharkov et al. (2015) may give a proper ex-
planation, although this requires further investi-
gations. Generally, the considerations presented
above suggest that it is sensible to apply jointly
the plume model proposed by Sharkov et al.
(2015) and the idea of Leng and Zhong (2010) to
the late Cenozoic evolution of the Caucasus and
the nearby territories, although much work to
verity the hypothesis of the plume-triggered sub-
sidence there is yet to be done.

Conclusions
The analysis presented in this paper permits
three general conclusions.

1) The idea of the long-term mantle plume-
triggered subsidence of Leng and Zhong (2010)
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permits to propose a simple interpretative frame
for "pure™ geological judgements.

2) The activity of the Cameroon hotspot
may explain the presence of the early Mesozoic
sedimentary basin in West Africa, although only
hypothetically.

3) The activity of the Caucasian mantle
plume provides some insights into the mecha-
nism of subsidence of the Caspian domains, al-
though with significant uncertainty and ques-
tions yet to be answered.

It should be stressed that the case examples
chosen for the purposes of the present work are
not "ideal”, and, thus, the absence of clarity in
the interpretations is both expected and permit-
ted. Thus, the idea of the long-term mantle
plume-triggered subsidence cannot be rejected

Dmitry A. Ruban
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totally. The present hypothetical considerations
coupled with the observations in the "ideal" sit-
uations (Leng and Zhong, 2010) imply that such
a subsidence appears to be possible mechanism
of sedimentary evolution, which should be con-
sidered seriously when field geological data are
interpreted.
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MANTIYA PLYUMALARININ TOKANI IL® UZUNMUDDOTLI COKM®:
GEOLOJi MUHAKIMOLOR UCUN YENI BiR 9SASDIR?

Dmitriy A. Ruban

Geodinamik modellagdirma ¢l geologiyas:nda istifada olunmaq tgun gozard: edilmayacak
gadar ¢cox maragl: ideyalar togdim edir. Masalan, bu yaxinlarda gostorildi ki, mantiya plyumala-
riin tatbigi uzunmiddatli (~20 milyon litr) ¢okmaya va sonra qisamiddatli (~5 milyon litr)
ylksalmaya kdmak edir. Bu da pillali vulkanizmin bags vermasina sabab olur. Bu fikrin muxtalif
bolgalardan olan geoloji malumatlarin tofsirina no daracada komak etdiyini bilmak maraql:
olard:. Nazari olaraq mivafiqg hokmlar Gglin pillali vulkanizmin bas vermasina sabab olan ¢okma
va yuksalmalorin faza middatinag, litosfer plitasinin (plitalar) yiksalan plyuma tUzarinda harakatinag
oldugu gadar diggat yetirilmalidir. /ki nimunas bu miilahizalarin geoloji malumatlar:n interpre-
tasiyas: Ucun ahomiyyatini gostarir. Kamerun isti noqtasi ilo alagali mantiya plyumas: hipotetik
olaraq Mezozoyun birinci yarzsinda Qarbi Afrikada uzunmuddatli ¢cokmaya sabab ola bilardi. Hal
hazirda Qafqaz ““alt:znda’ yerlagan va gec kaynozoyda tatbig olunan plyuma isa hipotetik olaraq
Xozarin tektonik domenlarinin neogen ¢okmalarina sabab ola bilardi. Hor iki farziyya bir sira
ziddiyyatli faktlarla Gzlagir. Lakin taxmin edilon ¢cokma mexanizmi tamamila istisna edila bilmaz.
on azindan ¢okma hovzalori an ¢ox mantiya plyumalar: va litosfer plitalarinin harakatlori saya-
sinda yaranmas: taxmin olunan ¢6kma/arin oldugu yerlorda tapifir.

JTOJTOBPEMEHHBIE OITYCKAHMS, BBI3BAHHBIE MAHTUVHBIMHU
IJIIOMAMM: HOBASI OCHOBA JIJISI TEOJIOTUYECKHX CYKJIEHUI?

JAvutpuii A. Pyboan

T'eoounamuueckoe mooenuposanue npedoCmasisien MHOHCECMB0 UHMePeCHbIX uoel OJisl uc-
NOIb308AHUS 8 NOJIEBOU 2e0N02UU, KOMOpble He Q0NNCHbI UeHOpUposamuvca. Hanpumep, neoasHo
ObLIO NOKA3AHO, YMO GHEOPeHUe MAHMUUHBIX NIIOMO8 cnocobcmeyem odoneospemernvimu (~20
MJH. JI.) ONYCKAHUSM U NOCTeOVIOWUM KpamkospemenHoim (~5 MaH. 1.) noousmusim, nocie 4eeo
HauuHaemcs mpannogwiil gyakanusm. Ilpeocmaesnsem cooou unmepec 8bIACHUMb, HACKOAbKO d9MA
udess cnocobcmeyem UHMePnPemayuu 2e0a02U4ecKoll UHGOpMayuu u3 HeKOmopbvlX pPecUoHOS.
Teopemuuecku 01 cOOMBEMCMBYIOWUX CYHCOCHUL HEOOXOOUMO NPUHAMb 60 GHUMAHUE OmMMe-
YeHHYI0 ONUMeENbHOCMb ha3 onycKaHuil u NOOHAMUL, NPeOueCmEo8asUUX MpPannogomy 8)IKa-
HU3MY, PABHO KAK U OBUICEHUs TUumocgeprot naumsl (naum) HaA0 NOOHUMAIOWUMCS NIHOMOM.
Mea npumepa unirocmpupylom 3HaueHue 3Mux cooopadxcenul 0isl UHMepnpemayuu 2eonocuye-
ckou unopmayuu. Manmuiinelii nuom, ceésasaunHviii ¢ Kamepynckoii eopsuei mouxoi, eunome-
MUYeCcKU Mo2 cnocob6cmeo8ams 001208PEMEHHbIM ONYCKAHUAM 6 3anadnoli Agpuke 6 nepsoii no-
JI0BUHE Me30305. B no3onem Kaiinozoe gnedpenue nuoma, KOMopbulii 6 HAcCmosAuee pems pacno-
naeaemcs "'nod" Kasxazom, cunomemuuecku Mo2io cnocoOCmeo8ams Heo2eHO8blM ONYCKAHUIM 8
KACNUICKUX mekmonuueckux oomenax. Obe eunomesvi HAMAIKUBAIOMCA HA HEKOMOpble NPOMu-
gopeuawue axmul. OOHaKo npeononazaemvlii MEXaHusM ONYCKAHULL He Modcem Oblmb UCKIIO-
uen noanocmoio. Ilo menvuieli mepe, ocadounvlie baccelinbl OOHAPYHCUBAIOMCI HENOCPEOCHBEH-
HO mam, 20e maxkue OnyCKaHus npeononazaomcs Ha OCHo8e UHgopmayuu 0 MaHMUUHBIX NIIOMAX
U OBUIICEHUSIX TUMOCHEPHBIX NAUM.
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HISTORY OF THE OIL-GAS COOPERATION
BETWEEN BAKU AND UKHTA

Cooperation of the oil workers of Ukhta with oil engineering professionals from Azerbaijan had
begun since early years of discovery and commercial exploitation of the Timan-Pechora oil-and-gas
province. First specialists from Azerbaijan arrived in Ukhta on their own accord, dedicated many
years of their lives to the province and made great contribution to a discovery and development of its
rich resources. Highly professional cooperation and devotion to work is widely known to be a pass-
port to success in the different types of human activities, including search and exploration of mineral
deposits. Direct contribution of the Azerbaijani specialists into development of Timan-Pechora oil-
and-gas province is an indicative of great advantage of such fruitful cooperation.

Keywords: cooperation, Ukhta oil workers, search and exploration, specialists of Azerbaijan.

One of the first
| Azerbaijani envoys in
| Ukhta was Andrey
' Krems (Born in July
| 17, 1899, in Kulchuk).
. Right after his gradua-
ion from the Baku
Polytechnic ~ Univer-
sity, A.Krems had
started his engagement

: with oil prospecting
activities in Azerbaijan. In 1931, he completed
correspondence courses at the Azerbaijan Institute
of Oil and was awarded the order of Lenin in rec-
ognition of his merits in oil exploration. In 1932,
he became chief geologist at "Azneft" (Azerbaijan
State Oil Production Concern), and in 1934-1938,
worked as chief geologist of "Glavneft" (Chief Oil
Industry Administration under the People's Com-
missariat of Heavy Industry). In 1936, A.Krems
and a group of his colleagues have visited US,
where they learnt how to use geophysical methods
during exploration oil and gas sediments, and then
tried to apply these methods in the oil-gas explora-
tion in USSR. In 1938, A.Krems was taken into
the custody and in 1939 exiled to Ukhta, where he
was hired as a reservoir specialist for the design
stage of the Union's first heavy oil production
mine ([lemuenko, 3bikoB u jp., 2007; YXTUHCKMIA
rocyIapcTBeHHbIH. ..., 2008).

A.M. Plyakin

The Ukhta State Technical University;
Ukhta, Russia

E-mails: aplyakin09@yandex.ru,
zav_miggg@ugtu.net

In 1947, Krems gained an audience by Sta-
lin and informed him on status and perspectives
of the Republic's oil-gas economy. In 1960, he
was appointed a chief geologist of the recently
established Ukhta Territorial Geological Ad-
ministration and served there as deputy-head of
geological department for the rest of his life.

A.Krems had initiated organization of
mini-academy for the secondary school students
of Ukhta and its Region, where the children
have had an opportunity to familiarize them-
selves with different professions and to decide
on their path of life. At the Academy, A.Krems
read the lectures on geology and helped school-
children learn more about the profession of ge-
ologist. Also, he was the one of key persons to
initiate the establishment of Ukhta Industrial
Institute with the faculty of oil and gas. During
fledging years of the Institute's functioning, he
headed its first geological department. Krems
was a doctor of science in geology and mineral-
ogy, professor.

Merits of A.Krems have been highly appre-
ciated by the state: he was twice laureate of the
Stalin's prize, Hero of the Socialist Labor,
chevalier of the orders of Lenin (triple), Red
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Banner of Labor (double) and the Red Star, as
well as the holder of a number of USSR medals.
He received honorary degrees of the "Eminent
science and technology professional of RSFSR
and Komi ASSR" and the "Honorary Citizen of
Ukhta".

AY.Krems died on May 31, 1975. His
name is assigned to one of the streets in Ukhta,
and to the University's geological museum.
Commemorative tablet was attached to a wall of
the house, where Krems used to lived, and the
division of Ukhta Local History Museum was
opened in his apartment.

A.M. Plyakin

Mikhail Bernstein
~ was born on November 15,
© 1911, in the Ramana set-
% tlement of Azerbaijan. In
« 1938, that same year that
L | A.Y.Krems was arrested, a
warrant has been issued to
detain Bernstein when he
was a student of Azerbaijan
Institute of Oil. After his
arrest and exile, Mikhail
started working in the integrated plant of Ukhta,
managing the Union’s first gas field in Krut-
yansk and supervising the design of local lamp-
black plants. In 1942, Bernstein was released
conditionally but decided to continue his work
in Ukhta, first as a head of department, then as
deputy chief engineer and deputy-manager of
the Ukhta combine. In 1952, he was completely
rehabilitated, and in 1960 became chief of the
Ukhta department of “PechorNIUI” (Pechora
Scientific Research Institute of Coal), which
was renamed in 1963 into the Ukhta Oil and
Gas Division of “VNIIGAS” (Research Institute
for Natural Gases and Gas Technologies). In
1965, Bernstein, who had demonstrated himself
as highly qualified specialist, was transferred to
Moscow to the Ministry of Oil and Gas Industry
of USSR. Later he managed a sector at the Fun-
damental Research Laboratory of Complex Oil-
Gas Industry Development, functioning at
I.M.Gubkin Moscow Institute of the Petro-
chemical and Gas Industry.
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For discovering the new oil sediments in

Timan-Pechora oil and gas province, M. Bern-
stein was given the Stalin’s award (1947) and
the award pin “Standout of the Socialistic Com-
petition of RSFSR™. In 1981, he was merited the
award pin “Standout of the Oil Industry” and
the certificate of the Committee of Inventions
under the Soviet of Ministers of USSR.
M.A.Bernstein died in Moscow in 1984
(Bekmuna, Matpocosa u ap., 2009.).
i Semyon Zdorov
was born on Decem-
. ber 17, 1910, in the
Akhmetka village of
Krasnodar Krai. In
. 1936, pending his
| completion of Baku
Oil Institute named
after M.Azizbekov,
he had moved to Uk-
hta, and in 1940-1948
&% has worked there as
chief geologist of the
Geological exploration department of NKVD
(People's Commissariat of Internal Affairs). In
1948-1950, Zdorov used to supervise rare metal
exploration activities in Middle Timan. In the
following years he worked as deputy chief ge-
ologist and chief of geological exploration de-
partment of the Ukhta Combine. In 1958-1960,
Zdorov served as chief of the Central Scientific
Research Laboratory, and in 1960-1973 — as the
Combine’s deputy chief and chief geologist.

In recognition of his merits in the oil field
development, S.F.Zdorov was awarded the Sta-
lin's Prize of USSR, Order of the Bridge of
Honor, medals for the "Distinguished Labor"
and the "Victory over Germany in the Great Pa-
triotic War 1941-1945". He was also given the
titles of “Honored Oil Worker of USSR” and
“Eminent Science and Technology Professional
of Komi ASSR (1954)”. S.F.Zdorov died in
Ukhta in 1980.



https://www.multitran.ru/c/m.exe?t=7428492_1_2&s1=%E7%E0%F1%EB%F3%E6%E5%ED%ED%FB%E9%20%E4%E5%FF%F2%E5%EB%FC%20%ED%E0%F3%EA%E8%20%E8%20%F2%E5%F5%ED%E8%EA%E8
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Georgy Kuznetsov
was born in 1915 in
@ Baku. Having graduated

- from the Azerbaijan In-
~ dustrial Institute named
after M.Azizbekov in
1939, he started working
at the Ukhta Combine, in
| which he became chief
engineer in 1956 and
manager in 1958. In
1960-1963, G.Kuznetsov worked at the recently
established Ukhta Territorial Geological Ad-
ministration. In 1950, G.Kuznetsov has been
awarded the Stalin's Prize of USSR for devel-
opment of new chemical product. In recognition
of his merits to the Republic and to the Soviet
Union, he received the Order of the Bridge of
Honor as well as the medals for "Distinguished
Labor" and "Valorous Labor n the Great Patri-
otic War 1941-1945", and the award pin of
USSR Ministry of Interior for the "Exploration
of Pechora Basin" (1947). G.A.Kuznetsov died
in 1976 (BopoBunckux, ['epacumoB u mp.,
2014, page 405).

Konstantin Mashko-
vich was born in 1903 in
the Stepnoye village of

Stavropol Governorate.
After completing the
Azerbaijan Polytechnic

Institute in 1930, he had
worked at different explo-
ration and oilfield organi-
zations in Baku, and repre-
sented "Aznefterazvedka"
(Azerbaijan Oil Exploration Organization) at
XVII International Geological Congress held in
Moscow in 1937. In 1940, K.Mashkovich has
been arrested and since May, 1943, started serv-
ing his sentence in Ukhtidzemlag (Ukhta-
Idzemsk Forced Labor Camp), but soon was de-
convoyed. Mashkovich was recognized as oil
geologist, tectonics specialist, doctor of geology
and mineralogy, professor, Honored scientist of
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RSFSR. In 1951, he received the Stalin's Prize
of USSR for his contribution to discovery of
Voyvozh oil-gas deposit. He has held the posi-
tions of the chief geologist at "Voyvozhneft"
Trust after his release, and the chief geologist at
"Saratovneft" since his final rehabilitation in
1954. In 1961-1963, Mashkovich served as di-
rector of newly established Nizhnevolzhsk Sci-
entific-Research Institute of Geology and Geo-
physics in Saratov. In 1963, he became the In-
stitute's deputy director on geology and worked
there until his retirement in 1971. Died in 1974
(bopoBunckux, I'epacumo wu mp., 2014, page
406).

Faig Mamma-
dov was born in 1935
in Fuzuli, Azerbaijan
SSR. He had started
his work career in
1956 at "Azneft", and
since 1962, has
worked at "Ukhta-

neftegazogeologiya"
(Ukhta Oil and Gas
Geology), occupying
the positions of engi-
neer at the production department of
"Pechorneftegazrasvedka™ Trust (Pechora Oil-
Gas Exploration), chief geologist at Oil Explo-
ration Expedition (NRE)-2, section supervisor
of well tryout and casing section at NRE-5
(Naryan-Mar), supervisor of wellbore testing
section at NRE-5, and chief of Ukhta expedi-
tion. In 1985, he was appointed the general di-
rector of "Ukhtaneftegazgeologiya™ Production
Geological Association. F.Mammadov has been
awarded the honorary title of "Deposit Discov-
erer" for discovering the Upper Vozey oil de-
posit. He was also mandated the titles of "Hon-
ored Geologist of RSFSR" and "Honored
Worker of the National Economy of Komi
ASSR", as well as the Order of the Badge of
Honor ([loporamu nazmexnm u comuenwuii, 2000,
attachment. 1; 4, page 418).
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Asif Sayadov was
born on June 6, 1951, in
Gazanchy village of
Azerbaijan. In 1974, he
had completed the Azer-
baijan Institute of Oil
*% and Gas, and in 1977-

© 1990, worked as the
head of department of
organization and intro-
duction of scientific-
technical developments under the All-Union Oil
Scientific Research Institute of Accident Pre-
vention in Baku. In 1990-1997, A.Sayadov
worked as manager of the Ukhta base "PTO &
K" under Federal State Unitary Enterprise "Uk-
htaneftegazgeologiya”. In 1997-2005, he was
general director of the same-named public cor-
poration and the State Unitary Enterprise "Sev-
ersnabsbyt”. In 2006-2008, A.Sayadov has
headed the "Intaneft” LLC, and since July 2008
became general director of the Public Corpora-
tion "Ukhtaneftegasgeologiya”. A.K.Sayadov
owns the titles of "Honored Geologist of Rus-
sian Federation"”, "Honored Geologist of Komi
Republic”, and the award pins for his merits in
studying Ukhta's mineral resources, as well as
his merits to Ukhta and Komi Republic
(bopoBunckux, I'epacumoB u np., 2014, page
422).

In 2014, A. Sayadov was arrested, accused
of wasting and power misuse and sentenced to 4
years of prison. The trial is not completed yet.

Aleksandr Dyako-
nov was born on July 15,
1927 in Krasnodar. He
had started his working
career in 1943 at the geo-
logical exploration or-
ganizations of "Krasno-
darneftegaz". In 1955, he
completed the Azerbai-
jan Industrial Institute
named after M. Azizbe-
kov with qualification of
mining geological engineer. Since 1959, he
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worked as research officer at the Krasnodar
branch of VNIPIneft (Research and Project In-
stitute for Oil Producing and Oil Chemical In-
dustries). In 1963, he defended PhD in geology
and mineralogy, and started managing the labo-
ratory of regional geology. Since 1970, he used
to managed the geological exploration and sur-
veying laboratory under the Krasnodar branch
of VNIPIneft. In 1978, A.Dyakonov defended
his doctoral dissertation. In 1979, he became the
oil and gas search adviser in the People's Re-
public of Angola. In 1983, A.Dyakonov started
working at the Engineering Survey Administra-
tion. Dyakonov was a dissertation committee
member at Ukhta State Techinical University,
Geological Institute and the Komi branch of
Russian Academy of Sciences, as well as a full
member of Russian Academy of Natural Sci-
ences. In recognition of his professional
achievements, A.Dyakonov has been awarded
the titles of "Honored Scientist of RF", "Hon-
ored Worker of Komi Republic" and "Excellent
Oil Industry Worker". He also received medals
for the "Valorous Labor in the Great Patriotic
War 1941-1945", "Valorous Labor in com-
memoration of Lenin's 100 anniversary"”, and
the commemorative medal of the Russian Acad-
emy of Natural Sciences. A.l.Dyakonov died in
April, 2010, in Krasnodar (/lemuenko, 3bIKOB U
ap., 2007, pages 32-35; YXTHHCKHI Tocynap-
cTBeHHBbIN..., 2008, page 171, BopoBHWHCKUX,
I'epacumoB wu ap., 2014, page 377).
n Rudolf Ter-Sarki-
sov was born in Baku on
October 19, 1939. In
1970, he had completed
Baku Oil Technical Col-
= lege under the Azerbai-
~“~& jan Institute of QOil and
Chemistry named after
\ M.Azizbekov. In 1973,
he became PhD in tech-
A nical sciences and since
1979, worked as deputy-director of VNIIGAS
(Research Institute for Natural Gases and Gas
Technologies) for scientific research.
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In 1985, Ter-Sarkisov defended his doc-
toral thesis in technical sciences. In 1998, he
became head of the oil and gas deposit devel-
opment and exploitation department at Ukhta
State Technical University. Ter-Sarkisov had
supervised more than 20 scientific candidates
and doctors. He was full member of Russian
academies of natural and mining sciences, and
holder of the titles of “Honored Scientist of the
Russian Federation” and “Honored Worker of
the National Economy of Komi Republic”. Died
on November 29, 2016 (YxrtuHCKHiI TOCY-
JapCTBEHHBII..., page 153).

Zafar  Yagubov

was born in 1945 in

_ Azerbaijan. In 1967, he
“ o had completed the
- = automatics and compu-

tation faculty of Azer-
baijan Polytechnic Uni-
versity. In 1971, he had
. ) first visited Yarega, and
“ has moved to Ukhta in

- 1983. It was upon
Yagubov’s initiative that the postgraduate train-
ing program was opened in Ukhta Research In-
stitute. Since 1996, Z.Yagubov manages the de-
partment of electrification and automatization of
technological processes. He has worked as di-
rector of the Institute of Management and Inter-
national Business in 1996-2000, and as dean of
the information technologies department in
2000-2001. Z.Yagubov is the doctor of techni-
cal sciences, professor and member of the dis-
sertation committee of Ukhta State Technical
University.

Z.Yagubov holds the titles of “Honored
worker of higher professional education” and
“Honored Worker of Higher Education of the
Russian Federation” (YxtuHckuii rocynap-
cTBeHHbIH. .., 2008, page 208).

Boris Gene was born in Thilisi, on July 27,
1913. In 1939, he had completed the Azerbaijan
Industrial Institute and started working as local
inspector and then as deputy chief of the Azer-
baijan State Mining-Technical Inspection of

2018/1

SCOI (State Commis-
sariat of Oil Industry).
Later, he became depu-
ty chief of Sevzhel-
dorlag (Northern Rail-
way Corrective Labor
Camp) for labor.

Since 1943, B.Gene
has worked at the Ukhta
Combine as well-sin-
ker, gas exploitation
engineer and chief of the Nibel gas field. In
1950, he became chief engineer of the “Voy-
vozhneft” Trust’s gas field, and started leading
it since 1952. B.Gene was chief engineer of
Voyvozh Oil Field Administration (1953-1965)
and Mingazprom’s (Ministry of the Gas Indus-
try of USSR) Field Infrastructure Development
Directorate in Komi ASSR. In 1968-1969, he
worked as chief engineer of “Komigazprom”
Production Enterprise, and then managed its
technical department until 1973. For his merits,
B.Gene has been awarded the Order of the Red
Banner of Labor, and the titles of “Excellent
Worker of the Ministry of the Gas Industry of
USSR” and “Distinguished Worker of the Na-
tional Economy of Komi ASSR” (Ot «Cusiaus
Cesepa»..., 2015, pages 18-19).

Helmut Reiten-
bach was born on
January, 10, 1919, in
Khanlar, Azerbaijan.
On May 21, 1941, 15
days before defend-
ing his diploma at the
oil-field faculty of
Azerbaijan Industrial
University,  Reiten-
bach has been arrest-
ed and exiled to
Ukhtidzemlag (since 1943 - Ukhta Combine of
NKVD). There, he has worked as engineer, engi-
neering team leader and senior engineer of the
design-and-survey office, and in 1950, became
the equipment engineer in coal-pit #29 of
“Vorkutaugol” Combine. Released on April 4,
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1952 and completely rehabilitated on Septem-
ber, 28, 1956, Reitenbach resumed his work at
the design-and-survey office of Ukhta Combine,
working there as leader of the oil-field group
since August 1952. In 1955, he became chief
engineer of the oil field development projects.
In 1958, H.Reitenbach completed the All-Union
Correspondence Polytechnic Institute with the
specialty of “development of oil and gas sedi-
ments” and qualification of mining engineer.
Since 1961, he worked at the Ukhta oil and gas
department of “PechorNIUI” (Pechora Scien-
tific Research Institute of Coal) and passed his
PhD defense. In 1966-1968, he worked as dep-
uty-head of the scientific research department,
and retired in 1981.

In recognition of his professional merits,
H.Reitenbach has been awarded the titles of
“Excellent Worker of the Ministry of the Gas
Industry of USSR” and “Eminent Science and
Technology Professional of Komi ASSR”. Died
in 2003 (Bekmmwmua, Marpocosa, 2009, pages
86-87).

— : Igor Ametov was
' born on January 31,
1947. In 1970, he had
graduated from the
Azerbaijan Institute of
Oil and Chemistry with
distinction, and since
1972, started his work
at Ukhta Industrial
Institute (now Ukhta
State Technical Uni-
versity), holding po-
sitions of assistant and senior teacher. In 1973,
he defended his PhD dissertation titled “Study-
ing the Gravity Effect on Motion of Two-phase
Systems as applied to some Problems of the Oil-
field Mechanics”. Leading the Institute’s hy-
draulics department since 1974, I.Ametov de-
fended his doctoral dissertation in 1979. In
1984, 1. Ametov moved to Moscow to become
chief of laboratory at the All-Union Oil-Gas
Scientific Research Institute. Since 1997, he has
also lead the department of development and
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exploitation of oil and gas sediments in Ukhta.
. Ametov made a considerable contribution to
both theory and practice of high-viscosity oil
development. Awarded the title of “Honored oil
worker”, he was the full member of Russian
Academy of Mining Sciences and International
Eastern Oil Academy. Died in 1997 (Yxrtun-
CKHil rocynapctBeHHbiid. .., 2008, page 145).
Azad Mirzajanza-
deh was born in 1928.
Graduated from Azer-
baijan Industrial Institu-
te, he had started his
teaching activities, and
lectured at the Azerbai-
jan State University in
1952-1960. A.Mirza-
janzadeh led the theo-
retical mechanics de-
partment in the Azerbaijan Institute of Oil and
Chemistry in 1959-1962, and the department of
oil deposit development and exploitation in the
Azerbaijan Oil Academy in 1962-1977. Since
2000, A.Mirzajanzadeh started his part-time
employment in Ukhta, working there as profes-
sor and rendering consultancy to local teaching
staff and postgraduates. A.Mirzajanzadeh is the
author of more than 370 scientific papers and
multiple scientific breakthroughs, including
fundamentals of well drilling under complicated
conditions. Being a doctor of technical sciences,
he was elected the correspondent and then the
full member of Azerbaijan National Academy
of Sciences. Died in 2006 (Yxrtunckuit
rocyJaapcTBeHHsiii. .., 2008, pages 151-152).

. Anna Moliy was
born in Baku on Feb-
ruary 16, 1909. In 1933,
she had completed the
Azerbaijan  Industrial
Institute with the spe-
cialty of oil refining. In
1932-1938, she has
worked as engineer-on-
duty and chief of the
deparaffination work-
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shop at Baku Oil Refinery. In 1938-1940,
A.Moliy worked as engineer and senior engi-
neer at “Azneftezavodproject” (Azerbaijan Oil
Factory Design Institute). Since November
1940, she has started her career in Ukhta as en-
gineer at the production department of Ukhtiz-
hemlag. In 1942-1951 she worked as director
and chief engineer of the Ukhta Oil Refinery.
In 1955, A.Moliy completed the Moscow Oil
Industy Academy and continued her work as
director of Ukhta Oil Refinery. Since 1967 until
last she used to manage the laboratory “Study
and Refining of Gas and Condensate”.

A.Moliy has been awarded the Lenin’s or-
der (twice) as well as the orders of Red Banner
of Labor and the Badge of Honor, and multiple
Soviet medals. She was also given the honorary
titles of “Eminent Science and Technology Pro-
fessional of Komi ASSR”, “Honored Oil Work-
er of Komi ASSR”, “Honored Worker of Sci-
ence and Culture”, “Shock worker of the 9™
Five-year”, “Honorary Freeman of Ukhta” and
“Ukhta Citizen of the Century”. A.Moliy died
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on April 12, 1979, 4 years after the death of her
husband — A.Krems (Temnuuckuii, 2009, pages
103-118).

ad Gulnara Krim-
cheeva was born in
Thilisi on July 18,
1942. In 1964, she had
completed the physics
department of Azer-
baijan State University
with the specialty of
“Physics”. After her
graduation she has
worked as engineer in
Penza oblast (1964-1966), Energy Institute in
Baku (1966-1975) and the All-Union Scientific
Research and Design Institute of Natural Gas
Development, Transportation and Refining
(since 1975). Since 1998, G. Krimcheeva serves
as professor at the gas main operation depart-
ment of Ukhta State Technical University
(TToptpet Unutennexra, 2015, page 87).
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24 - 29 June, 2018, Holderness School, Holderness, NH, United States

Website: http://www.grc.org//environmental-sciences-water-conference/2018/

GEOMAPPLICA 2K18 — INTERNATIONAL CONFERENCE
ON GEOMATICS AND REMOTE SENSING

25 - 29 June, 2018, Syros - Mykonos, Islands, Greece

Email: isplab@uth.gr
Website: http://2018.geomapplica.eu/

ERAD 2018 — 10TH EUROPEAN CONFERENCE ON RADAR
IN METEOROLOGY AND HYDROLOGY

01 - 06 July, 2018, Reehorst, Netherlands

Website: https://www.erad2018.nl/

3% VIRTUAL GEOSCIENCE CONFERENCE (VGC)
22 - 24 August, 2018, Queen's Universty, Kingston, Canada

Website: http://virtualoutcrop.com/vgc2018

CLIMATECONF 2K18

30 - 31 August, 2018, Bali, Indonesia

Tel: +91 9087388294

Email: climateconf@bioleagues.com
Event website: https://bioleagues.com/conference/Climate-Change/

MAGMATISM OF THE EARTH AND RELATED
STRATEGIC METAL DEPOSITS

03 - 07 September, 2018, Moscow, Russia

Email.: alkaline.conference@gmail.com Tel: 79104736108
Website: http://magmas-and-metals.ru

2" CONFERENCE ON GEOPHYSICS FOR MINERAL
EXPLORATION AND MINING

09 - 13 September, 2018, Porto, Portugal

Website: https://events.eage.org/en/2018/2nd Conference on Geophysics for Mineral
Exploration and Mining
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SECOND EAGE WORKSHOP ON GEOCHEMISTRY
IN PETROLEUM OPERATIONS AND PRODUCTION
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SEG 18 ANNUAL MEETING - SOCIETY OF EXPLORATION
GEOPHYSICISTS INTERNATIONAL EXPOSITION & 88™
ANNUAL MEETING

14 - 19 October 2018, Anaheim, United States

Email: bdonica@seg.org Tel: 918-497-5547
Website: http://seg.org/am

GIMS14 — 14™ INTERNATIONAL CONFERENCE ON GAS
IN MARINE SEDIMENTS

14 - 20 October, 2018, Haifa, Israel

Email: giuliana.panieri@uit.no
Website: http://gims14.haifa.ac.il

THE GEOLOGICAL SOCIETY OF AMERICA (GSA) 2018
ANNUAL MEETING

04 - 07 November, 2018, Indianapolis, United States

Website: http://www.geosociety.org/meetings/

FOURTH AAPG/EAGE/MGS MYANMAR OIL & GAS CONFERENCE
13 Nov 2018 - 15 Nov 2018 » Yangon, Myanmar

Website: https://events.eage.org/en/2018/Fourth AAPG_EAGE_MGS Myanmar Oil
and Gas Conference

FOURTH EAGE EASTERN AFRICA PETROLEUM GEOSCIENCE FORUM
03 - 05 December, 2018, Nairobi, Kenya

Website: https://events.eage.org/en/2018/Fourth EAGE Eastern Africa Petroleum Geo-
science Forum

79


https://events.eage.org/en/2018/Geomodel%202018
https://events.eage.org/en/2018/Second%20EAGE%20Workshop%20on%20Geochemistry%20in%20Petroleum%20Operations%20and%20Production
https://events.eage.org/en/2018/Second%20EAGE%20Workshop%20on%20Geochemistry%20in%20Petroleum%20Operations%20and%20Production
http://seg.org/am
http://gims14.haifa.ac.il/
http://www.geosociety.org/meetings/
https://events.eage.org/en/2018/Fourth%20AAPG_EAGE_MGS%20Myanmar%20Oil%20and%20Gas%20Conference
https://events.eage.org/en/2018/Fourth%20AAPG_EAGE_MGS%20Myanmar%20Oil%20and%20Gas%20Conference
https://events.eage.org/en/2018/Fourth%20EAGE%20Eastern%20Africa%20Petroleum%20Geoscience%20Forum
https://events.eage.org/en/2018/Fourth%20EAGE%20Eastern%20Africa%20Petroleum%20Geoscience%20Forum

Stratigraphy and sedimentology of oil-gas basins

BRIEF COMMUNICATIONS

GUIDE FOR AUTHORS

The International Scientific Journal “Stratigraphy and sedimentology of oil-gas basins” covers the broad
topic related to sedimentology and startigraphy of oil-gas basins around the Globe. We publish papers focus-
ing on modern and ancient depositional environments with emphasis on depositional setting of source and
reservoir rocks, modeling of the sediment flow, soil formation and diagenesis, paleoclimate, sea level change
and sedimentation, modern and ancient faunal, floral assemblages and fossils records for sedimentary envi-
ronment analysis, stable isotope geochemistry and biogeochemistry, reservoir properties changes in the
environmental framework, integration of different stratigraphic methods such as bio-, litho-, chemo, eco-,
chrono-, seismo-, sequence startigraphy applied to the sedimentary successions in the oil rich provinces.

The journal is produced twice a year and accepts papers, reviews, discussions and brief information. Pa-
pers might be submitted in Azeri, English or Russian.

Manuscripts

Authors should submit their manuscripts to the e-mail address info@jisjss.com as a single file. The name
of the file should contain the initials of the first author. Figures should be supplied as separate files, but the
text should also include the number of figures as position indicators. The name of the files containing figures
should include the initials of the first author and the number of the figure.

The text of article should be prepared as a Microsoft Word document (Word 6,0 — 8,0). The body of
article should not exceed 20 A4 pages in length, margins from all sides — 2 cm. Recommended font Times
New Roman 12 pts. Files should be formatted with 1,5 line spacing. Indent every paragraph 0,8 cm from the
left side of a column. Text of a paper should be formatted (lines of the text should be rectified from left and
tight and does not break its margins).

The article should include text, supportable figures (at least one figure), references, tables if necessary,
and extended summary. The Editorial board does not accept alone text.

The Editorial board also kindly asks authors to provide two hard copies sent to the following postal ad-
dress: Editorial board of the International Scientific Journal “Stratigraphy and sedimentology of oil-gas ba-
sins”, Geology Institute of Azerbaijan National Academy of Sciences, 29A H.Javid avenue, Baku, AZ 1143,
Azerbaijan. The electronic version should correspond to the hard copy.

Pages should not be numbered in the electronic version of article, and should be numbered in the top
right-hand corner in the hard copy.

The paper should be signed on the last page by all authors and show the date of its submission to the edi-
torial board.

Text should include:

Title should be typed in the middle of page. Please, use font Times New Roman 14 pts, capital bold
letters.

Initials and surnames of authors should be typed in the middle of page in a two-line space after the ti-
tle. Please, use font Times New Roman 12 pts, bold letters, and indicate the corresponding author.

Authors’ affiliation should be typed in the middle of page in a two-line space after authors’ name using
Times New Roman 12 pts, bold letters. Please, provide a full postal address of the place where the study was
carried out, and present address of authors if different. If there are several authors the Arabic numerals before
their affiliation’s name should be placed in the sequential order. The same numerals should be indicated
above the author’s surname, e.g. 1.S. Guliyev', A.A. Feizullayev”.

Abstract should contain a brief summary of the article — maximum 1 page, and key words — up to 8
words. Please, use font Times New Roman 12 pts. The key words should be typed in the bold letters.
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The main body of the article should be typed in a two-line space after the abstract and written in com-
pliance with a general form adopted in the international journals with the following subdivisions: “Introduc-
tion”, “Material”, “Methods”, “Results and discussion”, “Conclusion”. The headings should be typed in font
Times New Roman 12 pts, bold letters, and given in the middle of page. Each subdivision should be typed in
one-line space after the previous one.

Tables are placed in the text of paper, and should be submitted in the Word format, and numbered
consecutively above the table in the right — hand corner with Arabic numerals. Use font Times new Roman
12 pts, bold letters, e.g. Table 1... Each table should be accompanied by caption given after the table
number, font Times New Roman 12 pts, bold letters. Column headings should be brief, with units of
measurement in parentheses. The tables should not be beyond the text, and hyphenated to the next page. The
maximum number of tables in an article is 5.

Abbreviations except for those generally accepted should be clearly explained in a footnote.

Fossils should be described according to “The International Code of Zoological Nomenclature”. Latin
names of flora and fauna should be accompanied by the surname of the taxon’s author. Latin characters
should be printed in italics.

Mathematics

Equations should be typed as text and contain physical units and symbols used in the International System
SI. Formulas are given without interstitial calculations, with necessary deciphering of used symbols immedi-
ately after the formula. Referred in the text formulas should be numbered using Arabic numerals. Numbers
should be given in parenthesis on the right margin of the text and on the same line with the formula. It is rec-
ommended to use Microsoft Equation 3 to type the formulas.

References in the text should be given in a two-line space after the main body of the text. They should be
cited by giving the author's name with the year of publication in parentheses, and should be given in date
order (e.g. Guliyev, 1995; Feyzullayev, 2000). When reference is made to a paper/book by more than three
authors, the first name followed by et al. should be used in the reference. If a paper does not refer to authors
but to a paper/book’s name the first two words of its name should be given, e.g. Stratigraphic code..., 1998.

References should be listed alphabetically at the end of the manuscript and must include names and ini-
tials of all authors, year of publication, title of paper/book referred to, journal name, volume, and first and
last page numbers. When reference is made to a book, please, indicate an amount of pages. If reference
contains several papers by the same author and from the same year, a, b, c, etc. should be put after the year of
publication Published abstracts should be cited in the same way as published papers. Surnames and initials of
the author(s) are printed in italics.

The references given in Cyrillic should be given at the begging of the reference list, and followed by ref-
erences in Roman characters.

Authors should use the system illustrated below.

Books:

Meyen, S.V., 1987. Fundamentals of Paleobotany. Chapman and Hall, London, 432 pp.

Kothe, A., 1990. Paleogene Dinoflagellates from Northwest Germany — Biostratigraphy and Paleoenvi-
ronment, Hanover, 111 p.

Papers published in periodical journals:

Hinds, D., Aliyeva, E., Allen, M.B., Davies, C.E., Kroonenberg, S.B.,Simmons, M.D., Vincent, S.J., 2004.
Sedimentation in a discharge-dominated fluvial-lacustrine system: the Neogene Productive series of the
South Caspian Basin, Azerbaijan // Marine and Petroleum Geology, Ne 21, p. 113-138.

Hallam, A., 2001. A review of the broad pattern of Jurassic sea-level changes and their possible causes in
the light of current knowledge // Palacogeogr., Palacoclimatol., Palaecoecol., v. 167, pp. 23-37.
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Papers published in volumes (including periodical):

Delamette, M., Caron, M., Brehert, J., 1986. Essai d’interpretation genetique des facies euxiniques de
I’Eo-Albien du bassin vocontien (SE France) sur la base des donnees macro- et microfauniques / C.R. Acad.
Sc. Paris. ser. 11, v.302, pp. 1085-1090.

Summary. An extended summary of the paper designed for further translation into Russian and Azeri
should be provided. The aim of the summary is to familiarize the Russian and Azeri speaking readers with
the articles published in English. The summary should contain essential information, and include the scope
and objectives of the work, methods used, results obtained, and conclusions. The Editorial board will provide
the translation of the summary submitted in English into Russian and Azeri.

Ilustrations. Top quality, high resolution graphics and images are needed in digital form and should be
submitted in the separate files. The file’s name should contain the first author’s initials and the figure num-
ber. Please, supply figures as TIFF (300 dpi), high resolution PDF or CDR files. Please export graphics gen-
erated in MS Office applications (Word, Excel) as high resolution PDFs. Illustrations should be numbered as
they are referred in the text. Size of every figure should not exceed 160 mm x 230 mm. Maps should contain
scale. The hard copy of each figure should be numbered on its back side with a pencil, the first author’s
name and the article’s title should be also indicated.

Each illustration must have a caption. The list of captions should be provided in a separate sheet, and
submitted electronically and in a hard copy. The number of figures should not exceed 10.Color figures are
eligible for free color printing.

The editorial board reserves the rights to submit a paper for the review. The makeup of accepted papers
will be electronically sent to authors for final checking and corrections. We expect to have authors’ response
within two weeks after receiving of the makeup paper.

Submitted articles should be original, had not been published anywhere before and has not been for-
warded to other publishing houses.
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“Neftli-qazl1 hovzalarin stratiqrafiyasi vo sedimentologiyas1” elmi beynslxalq jurnali diinyanin miixtolif
yerlorinds neftli-qazli hovzslarin stratigrafiyast ve sementologiyasinin miixtalif aspektlorini isiglandiran
maqalslori nogr edir. Jurnal ilds iki dofo nogr olunur ve burada mogqalslor, icmallar, miizakiralor vo qisa
molumatlar ¢ap edilir. Moqalslor azerbaycan, rus ve ingilis dillorinde toqdim oluna biler. Jurnalin
maraqlarma asagidakilar aiddir: ¢okiintiitoplanmasinin, xiisusen, ana siixurlarm va kollektorlarin miiasir vo
godim soraitleri, ¢cokma prosesinin modellogsmasi, torpagomslogolma vo diogenez, paleoiglim, denizlerin
soviyyesinin doyismosi vo siixurlarin ¢okmosi, miiasir vo qazinti fauna vo flora komplekslori vo fasial
analizds onlarm istifadosi, stabil izotoplari geokimyas1 va biogeokimyasi, siixurlarin ¢cokms soraitindon asili
olaraq kollektorlarin xarakterlorinin doyismasi, neftli-qazli ¢okiintii qatlarna totbiq olunan bio-, lito-, xemo-,
eko-, xromo-, seysmo-, sekvensstratiqrafiya vo bu kimi basqa stratiqrafiya tisullarmin inteqrasiyast.

Mbagqalslorin taqdim olunma formasi

Miiallifler 6z moqalalorinin matnlorini asagidaki elektron {invana gondsrmelidirlor: info@isjss.com

Kompiiter faylinin adinda birinci miisllifin inisiallar1 olmalidir. Rasmlor ayrica fayllarda gondsrilmslidir,
lakin rosmlorin yeri maqalonin motninds rosmin némrasini gostormokls geyd edilmolidir. Rasm olan fayllarin
adlarinda birinci misllifin inisiallar1 vo rosmin ndmrasi olmalidir.

Magqalonin matni Word formatinda (Word 6.0 — 8.0) toqdim edilmslidir. Maqals A4 formatina uygun 20
sohifo hocmindan artiq olmamalidir. Tévsiys olunan srift Times New Roman, sriftin 6l¢iisii 12, satirlorarasi
interval — 1,5, hor torofdon konar 2 sm., hor abzas siitunun sol torofindon 0,8 sm maosafo ilo baslayir.
Maogalonin motni bu tsloblors uygun format edilmolidir, biitiin satirlor soldan va sagdan motnin kenarindan
cixmamaq sortilo diizoldilmelidir. Maqaloys motndon basqa miivafiq qrafik material (bir rosmden az
olmayaraq), istifado edilmis odebiyyatin siyahisi, cadvollor, vo ehtiyac olarsa genis reziime do daxil
olmalidir. Jurnalin redaksiya heyati rosmlari olmayan maqalslori qabul etmir.

Redaksiya heysti homg¢inin moqalslorin ¢ap variantin1 asagidaki {invana gondermoyinizi xahis edir:
“Neftli-qazli hovzslorin stratiqrafiyasi vo sedimentologiyas1” jurnalinin redaksiyasi, Hiiseyn Cavid prospekti
29A, Azorbaycan Elmlor Akademiyasmin Geologiya Institutu, Baki, AZ 1143. Kompiiter fayli (mogalonin
matni) maqalonin ¢ap olunmus variantina uygun olmalidir.

Maqalonin elektron variantinda sahifalor ndmralonmomslidir. Cap olunmus variantda hor sohifonin yuxari
sag kiinclinds sahifalorin némralori yazilmalidir.

Mogqalonin ¢ap variantinin sonuncu sohifosi miislliflorin hor biri torofindon imzalanmali vo onun
redaksiyaya toqdim olunma tarixi gostorilmolidir.

Mogalanin motnins agagidakilar daxil edilmolidir:

Universal Onluq Tasnifati (UOT) — sol kiincds, Times New Roman — 12 pt srifti ilo, iki interval
otiirmaklo maqalonin ad1 yazilmalidir.

Mbaqalonin adi — Times New Roman — 14 pt srifti ilo, qalin bas horflorle, matnin eni boyunca va
sohifonin ortasina nisbaton simmetrik olaraq yazilir, daha sonra iss iki interval 6tiirmaklo miisllifin soyadi vo
inisial1 yazilmalidir. Xahis edirik olaqe saxlanilacaq miisllifi gostarin.

Miisllifin inisiall vo soyadi — Times New Roman — 12 pt srifti ils, galin horflorlo, sohifonin ortasina
nisbston simmetrik olaraq yazilir, daha sonra iso iki interval &tlirmokls toskilatin adi vo onun elektron
tinvani yazilmalidir.

Miisllifin calisdigr toskilatin adi va elektron iinvam - Times New Roman — 12 pt srifti ils, qalin
harflarls, sshifonin ortasina nisbaton simmetrik olaraq yazilir. Xahis edirik maqalonin yazildig: tegkilatin tam
tinvanim, vo miialliflorin cari tinvanini (sger doyisibsa) gdstorin. Maqgalonin bir nego miisllifi olduqda vo
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onlar miixtolif togkilatlarda caligdiqda, onlarin adlarinin qarsisinda artan sira ilo roqemlor yazilmalidir.
Homin roqomlor ¢alisdiglar: toskilatlara miivafiq olaraq miislliflorin soyadlarindan sonra satiriistii indeksdo
verilmolidir, mosolon I.S.Quliyev', A.A.Feyzullayev® vo s. Daha sonra iki intervalla mogalonin annotasiyasi
verilmolidir.

Annotasiya — qisa xiilaso (1 sohifoyadok), daha sonra baglica sézlor (8 s6zo godor). Times New Roman —
12 pt. srifti. Baslica sozlor qalin sriftlo yazilmalidir. Daha sonra 2 intervalla moaqalonin asas motni
yazilmalidir.

Mbaqalonin matni — beynslxalq jurnal sxemins uygun olaraq qurulmali olan asas moatn. Burada “Giris”,
“Material”, “Metodika”, “Naticolor vo miizakirslor”, “Son notico”, “Odebiyyatin siyahis1” kimi
yarimsarlovholorden istifads edilmosi tovsiys olunur. Yarimsorlovhoalor qalin Times New Roman — 12 srifti
ilo sohifonin ortasina nisbaton simmetrik olaraq yazilmali, vo hor yarimfasil avvalkindon bir intervalla
ayrilmalhdir.

Cadvallar maqgalonin matni ¢argivasinds yerlosdirilir vo Word formatinda taqdim edilir. Cadvallar yuxart
sag kiinciindon ardicil olaraq nomralonmslidir. Hor bir codvslin adi olmalidir vo bu ad némrodon sonra
yazilmalidir. Cadvallarin ad vo némralari galin Times New Roman — 12 srifti ilo yazilmalidir. Cadvellordoki
stitunlarin yarimsorlovholori qisa olmali, Ol¢li vahidlerinin adlar1 doyirmi métorizolorde verilmaslidir.
Cadvallor motnin konarlarmdan qraga ¢ixmamalidir. Cadvelin bir sohifodon diger sshifoys kegmosi
yolverilmozdir. Matns aid cadvallorin maksimum say1 5 ola bilar.

Ixtisarlar, imumi gobul edilmis bir neco ixtisarlar (vo s., mos.,) istisna olmagla, istinadlarda agilmalidir.

Qazinti hahnda tapilan qahqlar “Beynolxalq zooloji nomenklatura macollesing” osason tasvir
olunmalidirlar. Matnds flora vo faunamin névlerinin latin adlar1 taksonun miisllifinin soyadi ilo miisayist
olunmalidir. Latin s6zlori kursivls verilmalidir.

Formullan yazarkon Beynolxalq Si sistemindo gebul olunmus fiziki vahidlordon vo isaralordon istifado
etmok lazimdir. Formullar araliq hesablamalarsiz, orada istifads olunan simvollarin miitloq agilmas1 sorti ilo
formuldan deorhal sonra verilmolidir. Matnds, adi ¢okilorsa, formullarin ndémralori boylik moétarizolords,
matnin sag haddins yaxin, formul ilo eyni xatds yazilir. Formullarin yazilmasi {i¢lin Microsoft Equation 3
redaktorundan istifads tovsiye olunur. Sonra iss iki interval 6tiirmoklo adobiyyatin siyahisi verilmslidir.

Odobiyyat — matnds adsbiyyata istinad xronoloji qaydada, doyirmi métarizalords verilir (miisllif/lsr, il).
Ugdon artiq miiallifin isina istinad edildikdo isa, birinci miiallifin soyadi gostorilir (mos. Quliyev vo digarlori,
2005). Maqalads har hanst miisllifsiz yaziya istinad etmadikds, onda hamin yazinin adinin ilk iki sozii yazilir
(mas. Stratiqrafiya mocallosi..., 2005). Odobiyyatin siyahis1 mogalonin sonunda slifba sirasi ilo verilir.
Burada biitiin miislliflorin soyadlar1 vo inisiallari, nosr olunan il, maqals va ya kitabm adi, jurnalda ¢ap
olunubsa jurnalin adi vo nomrasi vo mogalonin ilk vo sonuncu sohifalori gostorilmolidir. Kitaba istinad
edildikds iso kitabdaki sshifslorinin say1 da gostarilmalidir.

Siyahida eyni miisllifin eyni ilds nosr olunmus yazilarina istinad etdikds, onda onlart ilini qeyd etdikdon
sonra indekslogdirmok lazimdir: a, b, ¢ va s. Tezislors verilon istinadlar da eyni qaydada yerino yetirilmalidir.
Miiallifin(larin) soyad va inisiallar1 kursivle yazilir.

Asagida miixtalif bibliografik istinadlarm niimunslori verilir:

Kitablar:

babaes, /].X., I'aoicues, A.H., 2006. ' myOuHHOE CTpOeHNE U MEPCHEKTUBBI HepTera3oHOoCHOCTH Oacceii-
Ha Kacnmiickoro mops, b., «Nafta-Press», 305 c.

Kothe, A., 1990. Paleogene Dinoflagellates from Northwest Germany — Biostratigraphy and
Paleoenvironment, Hanover, 111 p.

Dovri nasrlarda/jurnallardaki maqalalor:

babaes, 111.4., 2005.BnusHue ycloBHi OKpY>KalolIed cpeasl Ha MOP(HOIOTHIO PAKOBUH HYMMYIUTOB //
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MzBectust AH. Cepust Hayk o 3emiie, Ne 2, c. 62—66.

Hallam, A., 2001. A review of the broad pattern of Jurassic sea-level changes and their possible causes in
the light of current knowledge. Palacogeogr., Palacoclimatol., Palacoecol, v. 167, pp. 23-37.

Moacmuslordaki (o ciimladon dovri macmualordaki) maqalslor:

Kysueyosa, 3.B., 1959. HwmwxHemuoIeHOBbIE OTJIOXKeHHUs AsepOalijpkaHa, WX pacwIcHCHUE U
COMOCTAaBJICHHE C CHHXPOHWYHBIMH OTJIOXKeHHAMU [pysum // Bompockl reomoruui u reoxumuu. — b.:
Azepnemp, 207-216.

Delamette, M., Caron, M., Brehert, J., 1986. Essai d'interpretation genetique des facies euxiniques de
I'Eo-Albien du bassin vocontien (SE France) sur la base des donnees macro- et microfauniques. C.R. Acad.
Sc. Paris. ser. 11, v. 302, pp. 1085-1090.

Reziime. Oziindo mogalo haqqinda osas molumati, arasdirmanin mogsad vo vozifalori, istifads olunan
metodikani, oldo edilon noticalori 6ziinde oks etdiron genis reziime ingilis dilindo toqdim edilmalidir.
Reziimenin moagsadi ingilisdilli auditoriyanin rus va ya azorbaycan dillarinds ¢ap olunmus maqalslarle tanig
olmasadir.

Illiistrasiyalar. Hor bir rosm (xorito, diagram, sxem vo s.) ayrica fayl soklino toqdim olunur. Yuxarida
geyd edildiyi kimi faylin adinda rosmin ndmrasi vo miisllifin inisiallar1 olmalidir.

Rosmlor TIFF, 300 dpi , PDF vo ya CDR formatinda gobul edilir. Illiistrasiyalar motnds onlara edilon
istinada uygun nomralonmsalidir. Har bir rosm 160 mm x 230 mm dlgiisiindon bdyiik olmamalidir. Xaritolordo
miqyas gostorilmalidir.

Mogqalonin ¢ap olunmus variantinda rosmlorin arxasinda karandasla onlarin nomralari, moaqalonin birinci
miisllifinin soyad1 ve maqalonin adi gdstarilir.

Hor rosmin bashigi olmalidir. Rasmlors aid olan izahatlarin siyahisi ayrica veraqds, elektron va ya ¢ap
olunmus variantda toqdim olunmalidir. Matns aid olan rosmlorin say1 10-dan artiq olmamalidir.

Jurnalin redaksiya heyati rongli sokillorin 6donissiz ¢apimi tomin edir.

Redaksiya maqaloni resenziya li¢lin toqdim etms hiiququnu 6zunds saxlayir. Maqalonin ¢ap olunmus
variant1 yoxlama vo cap vo redakts zamani yol verilon sohvlorin diizeldilmesi tiglin geri miisllifo
gondorilir. Miiallif mogalonin ¢ap olunmus variantinda ¢apa hazir edilmis motn vo digor materiallara
diizalis etmomalidir.

Gecikmolorin qarsisimt almaq mogsadile, miislliflors son variantin redaksiyaya geri qaytarilmasinin
elektron pogt ilo hayata kegirmolori vo ¢apa hazir variantin alindig1 giindon iki hofto miiddstinds diizalislor
barado molumat vermolori tovsiys olunur.

Mogqaloys miiollifin arayis1 va ekspertiza akti slave olunmalidir.

Mogqalsnin jurnala verilmasi onun osli oldugu, he¢ vaxt ¢ap edilmadiyi vo digor nasrlora gondorilmadiyi
anlamindadir. Maqalo mislliflerin hor biri tarafinden imzalanmali vo onun redaksiyaya taqdim olunma tarixi
gostorilmoalidir.
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NPABUIJIA A4]151 ABTOPOB

MexayHapoAHbIM Hay4HbIA XypHan «Cmpamucpagus u cedumenmono2us Heghme2azoHOCHbIX bacceli-
HO6» TIyONHKYeT CTaThH, OCBEILAIOIINE PA3INYHbIE acleKThl CTpaTUrpaduu U ceAMMEHTONOrnH Hedreraso-
HOCHBIX 0acceiHOB B pa3NWYHBIX yacTAX mupa. Cdepoil HHTEpECOB KypHaja SBISIIOTCS COBpEMEHHBIC U
JpEeBHHE YCIOBUS OCaIKOHAKOIJICHHUS, B 0COOCHHOCTH, He(pTEeMaTepUHCKUX MTOPOJ ¥ KOJUIEKTOPOB, MOJEH-
pOBaHHUE Mpolecca CeTUMEHTANH, MOYBOOOpa3oBaHUE M AWATCHE3UC, MalICOKIUMAT, U3MEHEHUS YPOBHS
MOpS U CEeOUMEHTAIIHsI, COBPEMEHHBIE 1 MCKOMAeMble KOMILIEKCH (hayHbl U (PIIOPBI U MX UCIIONB30BAHUE B
(danuanbHOM aHalM3€, TEOXMMHUS CTaOMIIBHBIX HM30TONOB M OMOT€OXMMHS, H3MEHEHHS KOJUIEKTOPCKHX
CBOWCTB B 3aBHCUMOCTH OT YCIIOBHM OTJIOKEHHUS OCAIKOB, MHTETPALUsl PA3IMYHBIX CTPAaTHTPauIecKuX Me-
TOJOB, TaKHX, KaKk OH0-, TUTO-, XEMO-, 9KO-, XPOHO-, CEHCMO-, CEKBEHCCTpaTUrpadus MpUMEHUTENHHO K 0ca-
JOYHBIM TOJIIAM He(TEra30HOCHBIX 00IacTel.

Kypnan BbIXOOMT [1Ba pa3a B roJ U MyOIUKyeT cTaTbH, 0030pHYI0O HHPOPMAIUIO, AUCKYCCHU U KpaTKHe
coobmeHus. CTaTbi MOI'YT OBITH IPEACTABIIECHBI Ha a3epOailKaHCKOM, aHTJIMHCKOM M PYCCKOM SI3BIKaX.

®opma npeacTaBaeHus CTATHU

ABTOpBI IOJDKHBI BBICBUIATH TEKCTHI CBOMX CTaTel Ha CIEMYIONINA JIEKTPOHHBIN ajapec: info@isjss.com

HazBanme xoMmbioTepHOro (paiiga JOMKHO COAEpKaTh WHHULIMAJBI MEPBOrO aBTOpA. PHCYHKH JOMKHBI
OBITH BBICIIaHBI B OTACNBHBIX (paiiiax, OMHAKO, MECTONOIOKEHHE PUCYHKOB JJOJKHO OBITH TIOKa3aHO B TEKCTE
CTaThU MyTEM YKa3aHWs HOMepa pucyHka. Has3Banus (aiiyioB, comepKallux PUCYHKH, IODKHBI BKIIOYATh
WHULHAIEI IEPBOTO aBTOPA U HOMEP PHCYHKA.

TekcT cTarbu momkeH ObITh npeacraBieH B Word popmate (Word 6,0 — 8,0). Pazmep craThu He HomkeH
npebimath 20 crpanul Gopmara A4, OTCTYI CO BCEX CTOPOH — 2 ¢M, pekoMeHayeMbId mpudt — Times New
Roman, pa3zmep mpudTa — 12, MEKCTpOUHBIN HHTEpBAT — 1,5, Kax bl ab3a1 HaunHaeTcs ¢ orcTynoM 0,8 cm
OT JIEBOTO Kpasi KOJIOHKU. TEeKCT CTaThH AOJKEH OBITh 0T(HOpMATHPOBAH B COOTBETCTBHM C 3TUMH TpeOoBa-
HUSIMH, BCE CTPOKH JOJDKHBI OBITh BBIPOBHEHBI ClieBa HAIpPaBO, HE BBIXOM 3a moiis TekcTa. CTaThs JOKHA
BKJTIIOYATh TAKXKE COOTBETCTBYIOMIMHI rpaduyeckuii MaTeprai (He MeHee OAHOTO PUCYHKA), CIIUCOK MCIIOJb-
3yeMoii TUTepaTypsl, TAOIHLBI, €T HEOOXOANMO, U pacIIMpeHHoe pe3toMe. Penakius xypHaia He TPHHU-
MaeT He cojieprKallie pUCYHKH CTAThH.

Penakuus >XypHana Taxke MPOCUT BBICBUIATH paclieyaTaHHBIE BapHAHTHI cTaTted mo axpecy: Pemakius
)KypHana «CemuMeHTonOrus W crpaturpadusi HedTera3oHOCHBIX OacceliHoB», MHcTuTyT Teomorun HAH
AszepOaiimxana, nip. I'. xasuna 29A, baky, AZ 1143, Azepbaiimkan. KomnbrorepHsiid ¢aiin (TEKCT cTaTbh)
JIOJKEH COOTBETCTBOBATH pacliedaTaHHOMY BapHAHTY CTAThH.

CTpaHuIlbl HE JOKHBI OBITH POHYMEPOBAHBI B JIEKTPOHHOM BapHaHTe CTaThU. B pacmedaTtaHHOM Ba-
PHAaHTE CTaTbU HOMEpa CTPAaHUII TPOCTABIIAIOTCS B BEPXHEM IIPaBOM YTIIy.

CraThs 10omKHA OBITH MOANMCAaHA BCEMHU aBTOPaMH Ha MOCTIeTHEH CTpaHUIlEe paclieuaTaHHOTO BapHUaHTa C
yKa3zaHUeM JaThl IPEACTABICHUS CTaThH B PEAAKIIHIO.

TekcT cTaThH OIDKEH BKIIIOYATH!

YK — B neBom yray, mpudt Times New Roman — 12 pt, uepe3 1Ba nHTEpBasia reyataTh Ha3BaHUE CTATHH

Haspanmne crarbu — mpudt Times New Roman — 14 pt, Oykssl 3arnaBHble, yronmeHHsie (bold), pacno-
JIO)KEHHBIE CUMMETPUYHO OTHOCHUTENIFHO CEPeIMHBI CTPAHUIBI TI0 BCEH IIMPUHE TEKCTOBOTO MOJs, JIaiee
Yyepe3 JBa MHTEpBaja IevyaTtaTh MHUIHAIbl U haMiiini aBTopoB. [loxkanyiicta, ykaXxuTe aBTopa, ¢ KOTOPbIM
HEOOXOUMO MOAACPKUBATH CBA3b.

Nunouanesl n pamuaun aBropos — mpudt Times New Roman — 12 pt, Oykssl ctpounsie (bold), pac-
MOJOKUTH CHMMETPUYHO OTHOCHTENBHO CEpEeIMHBI CTPAHHLIBI, Jajiee Yepe3 1Ba NHTEpBaia neyaTaTh Ha3Ba-

86


mailto:info@isjss.com

Stratigraphy and sedimentology of oil-gas basins

TPABWUIIA 47151 ABTOPOB

HUE OpraHu3alMy U ee e-mail.

Ha3zBanue opranusauuu, B KOTOpoi padotanT aBTOpsI M ee e-mail: mpudt Times New Roman — 12 pt,
OykBbl cTpounble (bold), pacmonoXuTh CHMMETPUYHO OTHOCHTENBHO cepeinHBbl cTpaHulbl. llokamyiicra,
JaiiTe TOJHBIA aJpec OpraHu3aluy, rae padora ObUIa BBHITIONHEHA, a TAKoKe aJpec aBTOPOB B HACTOSILHIA
MOMEHT, €CJIH OH M3MeHHJICS. Ecii aBTOPOB HECKOIBKO M OHM MMEIOT Pa3iIMdHOe MECTO paboThl, TO Mepea
HA3BaHUSIMHU 3TUX OpraHU3alMN CIIeNyeT IPOCTaBUTh LU(PHI B MOPsIKe Bo3pacTaHus. Ty xe Hudpy yKasaTh
W B HAJCTPOYHOM HWHAEKCE mocie (paMuiany aBTOPOB, pabOTAIOIIEro B STOM OpraHU3alyu, HAIpUMED,
U.CI'ymues ', A.A. deiizynnaes u T.1. Jlanee uepes ABa MHTEpBAIIA IEUATATH AHHOTALIIO.

AHHOTAIUS - KpaTKas aHHOTauus (1o | ctpaHusl), nanee kiatodeBbie cioa (1o 8 cnos). Hpudt Times
New Roman — 12 pt., kiroueBbIe cI0Ba MedaTaTh XHUPHBIM mpudToM. [anee yepe3 ABa MHTepBasa eyaTaTh
OCHOBHOM TEKCT CTaThH.

TekcT cTaTbM — OCHOBHOW TEKCT, KOTOPBII PEKOMEHAYETCSI CTPOUTH 10 OOIIECHPUHATON B MEXITYHAPOX -
HBIX XYpHaJlaXx CXeMe, HCIIONb3ys CIEeQyole MoA3aroioBku: «Baeaenue», «Marepuam», «Meroankay,
«Pe3ynbTaThl U 00cyx)AeHNE», «3aKToueHue (BIBOABI)», «CIHCOK JuTepaTypbl». [loa3aronoBku nmeyataTh
kupHbIM mpugpToM Times New Roman — 12 pt u pacnonoXuTh CHMMETPUYHO OTHOCHUTENBHO CEPEOUHEI
CTPaHHUIBI, KaXAbII MOApa3aen OTAEIATh OT NPEABIAYILIET0 OHUM HHTEPBAJIOM.

Tabaunpl pasMelaTcs B Mpeaenax TeKcTa CTaThi U AOJDKHBI ObITh MpencTaBieHbl B popmate Word.
OHH TOIKHBI OBITH TPOHYMEPOBAHBI [TOCIEI0BAaTEIBHO B BEPXHEM MPABOM YTy Haja caMoi Tabmuiei. Kax-
Jas Tabnuna JoJKHA UMETh Ha3BaHUeE, KOTOpOoe CleAyeT 3a HomepoM Ta0nuusl. [ledaratorces Homepa Tabmmig
n ux Ha3BaHuA mwpupTom Times New Roman — 12 pt xupHbeiME OykBamu. [loa3aronoBku B KoIOHKax Tad-
JIUIIBI JOJKHBI OBITh KPATKUMH, HAMMEHOBaHHSI AMHULL U3MEPEHHS JOJDKHBI 1aBaThCsl B KPYIJIBIX CKOOKAX.

Tabnuipl He TOMKHBI BBIXOAUTH 32 MPEebl TEKCTOBOTO MO, IEPEHOC TAOIUIBl C OAHOM CTPaHUIBI HA
JpYTylo He JonmyckaeTca. MakcuManbHOE TOMYyCTUMOE KOJTHYECTBO TaOIUIl B CTAaTheE S.

CoxpameHusi 3a UCKIIFOYCHUEM HEMHOTMX OOLICMPUHATHIX (T.€., Ap., T.J.) JTOJDKHBI OBITH pacundpoBa-
HBI B CCBLITKaX.

HckonaemMble 0CTATKH CIENyET OMUCBIBATH COrJacHO «MEXIyHaApOJHOMY KOAEKCY 300JIOTHYECKON HO-
MEHKIaTypbl». [IpuBomuMBIE B TEKCTE JTATWHCKHE Ha3BaHUS BUIOB (IOPHI U (ayHBI JOJKHBI COMPOBOXK-
Jatbest paMuiMeit aBTopa TakcoHa. JIaThIHB clienyeT HaOHpaTh KypCHBOM.

[Tpn Hamucanuu ¢opMyJi CleqyeT HCIONb30BaTh (PU3HYECKHE €OUHULBI U 0003HAYCHUS, IPUHATHIC B
Mexnynapomauol cucreme CH. ®opmyinbel maroTcst 0€3 MPOMEKYTOYHBIX BEIKIAJIOK ¢ 00s3aTelnbHON pac-
M (POBKON HCIONB3YEMbIX B HUX CHMBOJIOB, KOTOpBIE JaroTcsl cpasy mocie gpopmynsl. Homepa dopmya,
€CITM OHHM YIIOMHHAIOTCSI B TEKCTE, MPOCTABISIOTCA B KPYIJIBIX CKOOKax OKOJO MpaBOW I'paHMIBI TEKCTa Ha
onHoH nuHMK ¢ Gopmynoi. s Habopa GopMyn peKOMEHIyeTcsl UCTIONB30BaTh peaakrop Microsoft Equa-
tion 3, manee yepe3 ABa MHTEpBaja MeYaTaTh CIIUCOK JUTEPATYPHI.

Jlutepatypa. B Tekcre craThbu CChUIKAa Ha JUTEPATypy AaeTcs B KPYIJbIX cKOOKax (ABTOp/bI, TOA) B
XpOHOJIOTHYEcKOM mopsiake. Ecnu ceplika maercst Ha paOoTy rae 6onee Tpex aBTOpOB, TO yKasbiBaeTcs ¢a-
MUIIKS IEpBOro aBTopa (Hanpumep, ['ynues u ap., 2005). Ecnu ccpinaemas pabora mpuBoauTcst 6€3 aBTOPOB,
TO MHULIYTCS JiBa MEPBBIX CIOBa ee Ha3BaHWs (Hampumep, Ctpaturpaduueckuil Kouxekc...., 1998). Crmcok
JUTEPaTyphl IPUBOAUTCS B aN(aBUTHOM MOPSAKE B KOHIIE CTATbU U AOJDKEH BKIIOUATh (PaMUIIMU M HHUIIHA-
JIBI BCEX aBTOPOB, TOIl M3AaHUs, HA3BaHHE CTAThU/KHHUTH, B Cllydae MyOJUKAIMK B XKYypHAJIE — ero Ha3BaHUE U
HOMEp BBINTyCKa, HOMEpa MEPBOM U MOCIeAHEH cTpaHuL cTaThi. Eciau ccbuika clenaHa Ha KHUTY, TO HEoO-
XOJMMO yKa3aTh KOJTUYECTBO CTPAHUL] B KHUTE.

Ecnu criucok comepkuT cChUIKK Ha pabOThI OHOTO M TOTO K€ aBTOPA, OMYOJIMKOBAHHBIC B OIUH U TOT K€
rof, TO HeOOXOAUMO MPHUIATh UM UHAEKCH a, 0, B ¥ T.A. MOCie yKazaHus roja uzganus. CChUIKA Ha TE3HCHI
JOKJIaJI0B JAIOTCS aHAJOTUYHBIM 00pa3oM. DaMUIINK 1 HHULIHAIIBI aBTOPOB MPUBOMASTCS KypCHBOM.
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B cnmcke nurepatyphl BHavaiIe MPUBOAATCS MyOJUKALUK, U3IAHHBIC HA KUPUILIMIIE, a 3aTEM JIATHH-
CKHUM LIpupTOM.

Hioke npuBOAATCS IPUMEpPBI Pa3IMYHBIX OHMOIHOrpadUueckuX CChLIOK.

Knnrn:

babaes, /I.X., I'aoaxcues, A.H., 2006. I'yOnHHOE CTpOEHUE U MEPCIEKTUBLI HE()TETa30HOCHOCTH Oacceii-
Ha Kacnuiickoro mops, b. — «Nafta-Press», 305 c.

Kdthe, A., 1990. Paleogene Dinoflagellates from Northwest Germany — Biostratigraphy and Paleoenvi-
ronment, Hanover, 111 p.

CTaTbH B NEePHOANYECKHUX KYPHATIAX:

babaes, 111.A., 2005. BnusiHue ycinoBUil OKpyXaromei cpeasl Ha MOp(OIOTuI0 pAaKOBUH HYMMYJIUTOB //
NzBectuss HAHA. Cepus nayk o 3emie, Ne 2, ¢.62—-66.

Hallam, A., 2001. A review of the broad pattern of Jurassic sea-level changes and their possible causes in
the light of current knowledge // Palacogeogr., Palaeoclimatol., Palaecoecol., v.1 67, pp. 23-37.

Crarbu B cOOpHUKAX (B TOM YHCJIe NEPOANYECKUX):

Delamette, M., Caron, M., Brehert, J., 1986. Essai d'interpretation genetique des facies euxiniques de
I'Eo-Albien du bassin vocontien (SE France) sur la base des donnees macro- et microfauniques // C.R. Acad.
Sc. Paris. ser. I1., v.302, pp. 1085-1090.

Pe3iome. Pacmmpennoe pe3roMe Ha aHTJIMICKOM SI3bIKE, COJIepiKallee OCHOBHYIO HH(OPMAIINIO O CTaThe,
B TOM YHCJIC IIeIb M 33Ja4H MCCIISIOBAaHMs, HCIOIB30BaHHAs METOMKA, TOydeHHbIC PE3yIbTaThl U BBIBO-
IIbl, TOJDKHO OBITH Taroke MmpeacTaBieHo. Llens pe3tome — 03HaAKOMIICHHE aHTIIOA3BIYHON ayIUTOPUH CO CTa-
TBSIMH, OITyOJIMKOBAaHHBIMU Ha PYCCKOM U a3ep0aiiKaHCKOM SI3bIKaX.

MNinmocrpanun. Kax sl pucyHoK (kapra, quarpamMMa, cXeMa u T.J.) TPeICTaBISIeTCs B BUIE OTACIBHO-
ro (aiina. Kak Bilie y:xe ObIIO yKa3zaHo, Ha3BaHUE (aiiia JOKHO COACPKATh HHUIMAIIBI IEPBOTO aBTOpA H
HOMEp PHUCYHKA.

Pucynku npunumarorcst B popmatax TIFF (300 dpi), PDF or CDR files Uimroctpaniuy 00s13aTenbHO Hy-
MEpYIOTCsl B TIOPSZIKE MX yKa3aHus B TekcTe. Kaxkaplil puCyHOK He JOJDKEH MpeBbIIaTh pazmepa 160 MM x
230 mm. Ha xapTax obs3aTennsHO yKa3bIBaTh MaciuTao.

B pacnieyaraHHOM BapHaHTe CTaThbU HOMEpa PHCYHKOB YKa3bIBAaIOTCS Ha WX 000POTE MPOCTHIM KapaH/a-
IIOM C yKa3aHHEM (paMUIIK TIEpBOrO aBTOPA U Ha3BaHUS CTaThH.

Kaxplii puCYHOK MODKEH MMeTh 3ariaBue. CIHMCOK MOAPUCYHOYHBIX TOAMHUCEH JTOIKEH OBITH Tpen-
CTaBJICH B DJICKTPOHHOM M PacIie4aTaHHOM BHJIC Ha OTACIBHOM JMCTe. KOMMUecTBO pUCYHKOB B CTAaThe HE
JIOJDKHO npeBsimath 10.

Penaxuus sxypHana obecrieurBaeT 0ecnjiaTHOE Ie4aTaHue [IBETHBIX PHCYHKOB.

Penakuus octaBnsier 3a cob0il mpaBo MepeAaTh CTaThIO Ha peleH3uI0. BepcTka cTathu Hampasiisiercs: aB-
TOpPY JUISl IPOBEPKH U HCIPABIICHUS OIIMOOK, TOMYIICHHBIX TPH HA0Ope U peIaKTUPOBAHUH.

s vcKiroueHusl 3aJepiKeK C BO3BpPALICHHEM BEPCTKH B PENAKLUIO aBTOpaM PEKOMEHAYETCs IOJb30-
BaThCsl 3JIEKTPOHHOM MOYTON U cO00IaTh 00 NCTIPaBICHHUIX B TEUEHHE IBYX HENElNb MOCie MOMyYeHUs Bep-
CTKH.

K craTtbe TOIKHBI PUJIaraThesl aBTOPCKAs CIIPaBKa U aKT YKCIEPTU3BL.

[Tomaya craThy B )KypHaJ O3Ha4YaeT, YTO OHA OPUTHHAJIbHA, HUTJC HEe MyOJIMKOBaIach U HE OblIa HaIpaB-
JieHa B PYTHE U3IaTeIbCTBA.
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