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Currently, an increased interest in the discovery of previously laid down productive horizons in oil and gas fields with a long
development period and in the extraction of residual oil leads to deep and thorough investigation, assessment of the mineralogical
composition of rocks and lithofacies characteristic based on geological, geophysical, hydrogeological and other data.

The deposits of Darwin Bank and Pirallahi Island are located in the eastward of the Absheron Peninsula, in the northwestern part
of the Apsheron Archipelago, on the anticline zone of the Absheron Bank, Darwin Bank, Pirallahi Island, "Gurgandeniz".

The southeastern periclinal of the Darwin Bank field borders the northern part of the Pirallahi Island field, and these two fields
are separated from each other by fracture.

Two fields are considered in the research work. These fields considered in the study belong to the class of long-term
development fields that are in the final stages of development.

These fields from a tectonic point of view belong to complicated (complex) structures. Even though it has been processed since
the last century, it contains a large amount of oil reserves. For this reason, the structural and tectonic field structure, lithofacial
composition, in-place and recoverable re®serves, development parameters are important. The issue we are considering is the
distribution and clarification of lithofacies characteristics of the fields. The neighboring fields of the Darwin Bank and Pirallahi
Islands are poorly studied and researched from the lithofacial point of view. We investigated the types of facies for the QD, QA
and QaLD series of strata in the fields and compared them by compiling 3D models. As a result, changes were observed both in
the areal and vertical directions.

B HacToAlee BpeMA TIOBBIIIEHHBIN VHTEpeC K OTKPBITUIO paHee 3aJIOKEHHBIX INPOAYKTHBHBIX TIOPU30HTOB Ha Heq)TeI‘aSDBhIX
MECTOPOXAEHUAX C [QJIMTEJIbHBIM CPOKOM paSpa60TKI/I U K W3BJIEYEHUI0 OCTAaTOYHOM HE(I)TI/I NIpUBOAUT K I‘JIyGOKOMy nu
TI[aTEJIbHOMY W3YY€HUIO, OLEHKE MHHEepaJIorM4YecKoro cocraBa IIOpoAg U XapaKTEpUCTHUKU J'H/ITO(I)aLII/lﬁ Ha OCHOBE
T€0JIOTUYEeCKUX, l"eO(i)l/IBI/I‘{eCKI/lX, TUAPOre€O0JIOTNYECKUX U NPYTrUuX JaHHBIX.

MecropoxzeHns 6aHku JJapBuH 1 ocTpoBa IIpasulaxy pacriosioxkeHbl B BOCTOUHOM 4acTH ATIIEPOHCKOrO MOJTyOCTPOBa, B CeBepo-3ara/JHoM
YacTy AMIIEPOHCKOro apxuriesiara, Ha aHTUIJIMHAILHOM 30He AmmepoHcKoil 6aHky, 6aHKY JlapByH, ocTpoBa ITnpasiaxu, «['ypranaeHus».
IOro-BocTouHasA NePUKIMHAIb MeCTOpPOXAeHHs 6aHka Jl[apBUH TIPAHHYUT C CEBEPHOM YacTbl0 MEeCTOPOXJEHHS OCTPOBa
anannaxn, U 3TU ABa MECTOPOXAEHUA OTAEJIEHBI APYT OT Apyra pa3JIOMOM.

B uncciefoBaTesbckoil paboTe pacCMOTPEHBI /iBa MECTOPOXIEHHs, KOTOPhle OTHOCATCA K KJIACCy MECTOPOXAEHHH ¢ 60JIbIIM
nepuoioM pa3paboTKU M HaXOJAIMXCA Ha ee nocjefHell craauu. O6a MeCTOPOXIEeHUS C TEKTOHHMYECKOH TOYKM 3peHus
OTHOCATCA K CJIOKHOCTPYKTYPHBIM. HecMOTps Ha TO 4TO MeCTOPOXJeHHs pa3pabaTBIBAIOTCA C MPOILIOrO BeKa, OHM MMeIOT
JocrtatoyHo OGosbpmoli 3amac HedTu. Ilo 3TOl mNpHUMHE ABJIAIOTCA BaXHBIMH CTPYKTYPHO-TEKTOHHYECKOe CTpOeHue
MeCTOPOXAEHHUH, JuTodanraabHblil coCTaB, 0ajJlaHCOBBIE M H3BJIEKAaeMbIll 3amac, rnapameTpsl pa3paboTku. PacrosioxkeHHbIe
PANOM MecTopoXx/eHus 6aHka JlapBuHa 1 ocTpoB IInpajutaxy ¢ JuTodanyaibsHON TOYKY 3peHus ObUIH ¢J1a00 U3y9eHBI 1 UCCIIe/JOBAHbL.
B nanHoI1 paboTe 6pUTH HCCITeJOBaHBI THIBL daruii ocaounsx nopox csut KC, IK i KaC noctpoensr 3D-Mofies, a TakKe IPOBOAYUIINCH
CpaBHeHUA 3TUX Mojiesiell. B urore n3MeHeHNA HaGJTIOAIMCh KaK M0 IUIOMA/IH, TaK U [0 IIyOHHe.
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Introduction

Currently, an increased interest in the discovery of
previously laid down productive horizons in oil and gas
fields with a long development period and in the
extraction of residual oil leads to to deep and thorough
investigation, assessment of the mineralogical composition
of rocks and lithofacies characteristic based on geological,
geophysical, hydrogeological and other data.

The deposits of Darwin Bank and Pirallahi Island are
located in the eastward of the Absheron Peninsula, in the
northwestern part of the Apsheron Archipelago, on the
anticline zone of the Absheron Bank, Darwin Bank,
Pirallahi Island, "Gurgandeniz" [1-4].

The southeastern periclinal of the Darwin Bank field
borders the northern part of the Pirallahi Island field, and
these two fields are separated from each other by fracture
No. 2 (Fig. 1).

Structurally, these deposits are classified as complex
structures. The reason for this is the presence of
longitudinal and transverse tectonic deformations (faults)
in the structural framework, as well as fracture thrust
(break-thrust), flushing of zones in the uppermost (roof)
part of several suites, the occurence of a coastal basin and
an island in the process of sedimentation, etc (Fig. 2).

The research of the conditions for the formation of these
structures suggested that some uplifts developed
independently from the beginning of sedimentation process,
while others, on the contrary, after a certain period of time,
the development process was stopped [5-10].

Research methodology

Studies of the thicknesses and lithofacies characteristics
of the Productive Strata (PS) suites in the northwestern
part of the Absheron Archipelago suggest that these
sediments accumulated in the Paleovolga river delta.

The spreading of terrigenous sediments brought by the
Paleovolga River, along with the flows of the delta feeder
in the northeastern part of the Absheron archipelago, had
a significant impact on the uplifts, which were still in the
consedimental development.

Coarse-grained sand deposits are centered in the
tributaries of the delta, and clay is predominantly collected in
the inter-tributary zones. During this period, the thickness
decreases towards the top of the uplifts that are in
consedimentary development. Disjunctive dislocations arise
on uplifts that are subject to more intense tectonic
movements, and the sediments gathered in these zones are
crushed and creep down from the fold to the limbs. Sediments
are centred in synclinal depressions, and are transferred by
deep-water currents to abyssal depth [11-18].

Naturally, lithofacies is characterized by a decrease in
the size of rock particles towards deep sea and an increase
in the degree of stratification. The presence of clay pans
prevails in zones formed in deep sea conditions far from
the delta.The size of the rock particles depends on the
distance from the delta and the depth of the sea.

As a result of different paleogeographical conditions,
the deposits located close to each other, during the process
of sedimentation, some areas have similarities, and in
some areas, different types of facies have formed. In order
to prove this, we performed a facies interpretation of the
geophysical logging data. All wells of these fields were
investigated and facies were correlated through the
sections (Fig. 3).

On the correlation diagram of the Darwin Bank field,
an increase in grittiness from the top downward is
observed throughout the section in the Kirmaky suite (KS).
At the same time, it should be noted that in the upper part

|,/ Pirallahi south

Fig. 2. Structural map of the Pirallahi fields

DAR_0417 DAR_0310 PIR_1178 PIR_1247
MD_RKB 1/3500 MD_RKB 1/3500 MD_RKB 1/3500 MD_RKB 1/3500

741,057 [m]

e
MR [0 03
[m)

2077.15 [m]

fout PHI
0" " 0 30t NetSand |
Default VSH
00776 1]0 1

Mo_Rig [0 03 ok 8 0 Mt sSand

m__[00776__ 1[0 1

Im)

5000 | 5000 -| - 00 | = 5000 |

6000 | 6000 =2

700 -2

mos

11000

Fig. 3. Lithofacies correlation of the Darwin and Pirallahi fields

of the KS,,,. horizon, clay content is high and in the
direction of the lower part, the clay content decreases in
percentage terms and sandy interbeds appear.In the KS,,..
horizon, the grittiness increases and, in percentage terms,
the clay content is low. In the study of the well log of the
Pirallahi KS field, as in the Darwin bank field, consists
mainly of alternations of sandy and clay rocks.The KS,,,.is
represented by clayey rocks. In the KS, . horizon, there is
also an increase in grittiness (psephicity) from top to
bottom. In both fields, the process of sedimentation of KS
corresponds to the same paleogeographic conditions. But
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hereby, at the Darwin field, in the crest of reservoir of the
structure, the sedimentation process was interrupted,
thereby proving that at that time the sea level was shallow.
Closer to the crest, an increase in the size of the rock
particles and grittiness (psephicity) is observed. The limbs
and periclinals are similar to the Pirallahi field [19-25].
When comparing the Lower Kirmaky Suite (LK),
significant differences can be seen. Because (LK) is subject
to inherent variability not only between fields, but also
within the field itself. The same layers of the LK suite can
change dramatically throughout the reservoir in the
Darwin Bank field. In particular areas of the field, a fine-
grained alternation of sand and clay is observed, while
heavy sand bands are observed in some areas. This
confirms that the conditions of sedimentation are the same
in all areas of the field.Oil fields are mainly located in
sandy interbed. The LK horizon can be divided into 3 parts
in terms of facies in the Pirallahi field (LK1, LK2, LK3).The
sand content decreases significantly from top to bottom
and is replaced by clay rocks.This indicates the presence of
different paleogeographic conditions in the sediments
during the LK period.Consequently, the Darwin Bank does
not include LK sediments in the crest and adjacent
areas.The predominance of coarse-grained rock grains and
sandy rocks is due to the presence of coastal and bar facies
in this area.Along the edges of the structure, the amount of
sand and the grain size are decreased, while the clay
content of the rocks increases.Therefore, the increase of
sand in sediments in the upper part of the LK and decrease
of clay content in the Pirallahi field is associated with the
depth of the sea at this time [26-31]. Thus, at the
beginning of the LK suite period, the sea was relatively
deeper, and by the end of the period, the depth began to
decrease.This directly affected the formation of facies.

Discussion of results

The study of facies should not be limited to logging
data only.These parameters, which are important in the
distribution of reserves, the identification of new
prospecting sites and the calculation of risks, should be
determined in terms of area and capacity of the field.For
this purpose, a 3D facies model of the Darwin Bank and
Pirallahi field was developed (Fig. 4).This model, which is
very important for satisfactory tracking of the distribution,
allows to monitor changes in separate layers of the
formations.

The Kala Suite (KaS) in the Darwin Bank field was
identified based on the lithological characteristics of
exploration wells based on rock samples taken from the
wells. KaS consists of poorly sorted rocks, a small amount
of sandstones (sandrocks) and siltstones (aleurolites),
alternating with thin sandy, clayey siltstones.The study of
the lithological and petrographic features of this rock mass
showed that both poorly and well graded rocks are found
in the area of the field.KaS consists of fine-grained sands
and grey-brown sandy clays at the Pirallahi field. The
sands are sometimes calciferous (limestone).The sandy
facie of southern Pirallahi is a coastal facie [32-39].

The Lower Kirmaky Suite (LK) of the Darwin Bank field
covers a large area. This suite is one of the main oil and gas
formations of the Lower Pliocene and is well distinguished
according to logging data over the entire area.The LK suite
is characterized by high grittiness (69-92 %) and consists of
sand and sandstone, medium and coarse quartz sands
(arenaceous quartz), as well as aleurite and clay in small
quantities.The rocks of this suite are generally distinguished
by high grittiness. Only over the Pirallahi area, the rocks are
scattered and consist of gray clays and alternating fine-
grained thief sands and medium and coarse-grained quartz

t

Grid_model
indicators

11
00

Fig. 5. Reservoir and non-reservoir papameters distribution
model for the Darwin and Pirallahi fields

sand (arenaceous quartz).Black sands, pebbles up to 4 mm
in diameter are sometimes found.There is an increase of
grittiness from bottom to top [25, 40-43].

The Kirmaky suite (KS) of the Darwin Bank field is one
of the most common oil suites. The difference of this suite
from other suites is the repeated alternation of different
types of rocks. From a lithological point of view, the
horizons of the Kirmaky suite consist of alternating sand
and clay. The KS sediments are subject to extensive facies
changes towards bottom of horizon, throughout the
section; the thickness of the clays decreases, the size of the
grains in the sand bands increases, and the lithological-
reservoir  properties of  aleurolite-siltstone  rocks
improve.The Kirmaky suite at the Pirallahi field is
represented by an alternation of mostly fine-grained gray
and brown sands and clays.Hard or soft thief sands are
common in this suite. The thickness of the suite is 10-
70 m and increases towards the incompetent fold.In the
upper part of the suite, the thickness of the clay section
(clay parting) increases up to 65 m, and the grittiness
increases towards bottom of formation.

One of the main goals of studying the data on the fields
listed above is to divide the reservoir and non-reservoir
rocks into groups.In the oil industry, the determination of
the reservoir and non-reservoir parts of fields is critical
information. 3D reservoir distribution models were
constructed (Fig. 5). For a detailed analysis, distribution in
the vertical direction was carried out over 100 spots
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(cells). The models built for these fields are reliable
resources for defining oil and gas accumulations and
estimating reserves.

The change in facies in the fields is one of the reasons
for the change in a number of other parameters. For
example, the distributions of carbonate content, porosity
and permeability were considered. Significant changes in
the average values of the parameters for the suite of the KS
are not observed. According to the dataon LK suite, these
changes are observed: In the Darwin field, the reservoir
rocks of the LK suite are represented by nongraded
rocks.Hereunder, the petrophysical properties of sands,
sandrocks, aleurites and siltstones differ significantly
[44-53]. Based on the analysis of rock samples, the
carbonate content is 14.6 %, the average porosity is
18.1 %, and the permeability is 116.6:10"® m? within these
limits. Based on the results of core studies taken on the
island of Pirallahi and according to the results of the data
from more than 600 different analyzes, the LK suite was
studied in detail.In the studied rocks, the carbonate
content is within 22.0 %, the porosity is 22.0 %, and the
permeability is 425:10'° m%

Conclusion
Based on geological and geophysical materials,

sedimentary rocks are divided into reservoir and non-
reservoir groups and 3D models are constructed 3D facies

models were constructed to monitor lithofacies changes in
the fields

The KS, LK and KaS horizons adjoin from the crest of
reservoir towards limbs in the Darwin Bank field. The KaS
horizon adjoins to the southern part at the Pirallahi field.
This is the reason for the formation of lithofacies
variability.

In the Darwin Bank field, the LK suite was mainly
composed of sandy rocks, but in the Pirallahi field, this
suite consisted of clay rock in the lower part, and sandy
interbed in the upper part. Different physical-geographical
conditions and the formation of different lithofacieswere
observed in these fields during period of the LK suite.

The sediments during the period of the KS suite
consisted of sandstone in the lower part, and argillaceous
facies in the upper part. Consequently, for both fields, the
physical and geographical conditions during this period
were similar. The only difference is the prevalence of sand
facies of coastal origin in the adjoining zone at the Darwin
Bank field.

The adjunction of sedimentary rocks of the Productive
stratum in the arch and near the arch indicates the
existence of conditions for the formation of non-anticline
traps and, at the same time, the accumulation of
hydrocarbons.

Changes in field parameters have been compared, and
the obtained results will be used for a more accurate study
and development of fields in further work.
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