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As is known, most of the discovered oil and gas fields in Azerbaijan are associated
with terrigenous deposits; thus, the successful discovery of new fields largely depends
on determining the genesis of terrigenous formations.

Determining the genesis of reservoir deposits allows apetroleum geologist to more
accurately predict the reservoir'sshape and change its main parameters in both lateral
and vertical directions.This information also allows us to choose a rational drilling opera-
tionsystem in the field. Comprehension of the genesis of the productive stratum deposits
is also important in developing oil and gas fields.

The research of the genesis of deposits of productive series is of great interest given
the acceleration of exploration and evaluation of their oil and gas potential. In this regard,
using the ««qualitative logging facies models» proposed by V.S. Muromtsev in the article,
the sections of the wells of the Garbi Absheron, Shimali Absheron, Khazri, and Arzu struc-
tures of the North Absheron zone of the uplift PS suites «Fasila», «Upper Kirmaky Clayey»
(UKC) and on the sedimentary rocks of the «Upper Kirmaky Sandy» (UKS) formation, a
lithofacial analysis of sedimentary rocks was carried out, the genesis of sedimentary rocks
was established, and an explanation of the results obtained was given.

Geophysical logging data of the borehole potential curve of intrinsic polarisation were
used to build spatial models and 3D models. The constructed models allow us to attribute
various shapes of the well potential curve (WP) to deposits of a defined facies composition.

In the research work, the total thickness of facies for the UKC and UKS suites was
calculated, three-dimensional spatial models were built considering the variation in their
thickness by structuresof the North Absheron zone of the uplift, and 3D models were built
by the structures located on them.The facies composition of the sediments of the layers
in the «Fasila», «UKC» and «UKS» formations was determined based on created models
selected by their appearance and forms of display from WP diagrams of well sections in
the Garbi Absheron, Shimali Absheron, Khazri, and Arzu structures.

These models are major for accurately calculating oil and gas reserves in the area, for
drilling and designing new wells, and refining the operation scheme.

Key words: facies, alluvial riverbeds, alluvial river channels, coastal sea, genesis, spa-
tial model.
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Introduction. 90 % of the oil and gas con-
densate produced in our country is provided
by sediments of the productive series of the
early Pliocene of the South Caspian. In this
regard, a more detailed study of these sedi-

ments is of great practical importance [Keri-
mova, Aliyev, 2022].

Major issues are determining the condi-
tions for the accumulation of sediments in the
early Pliocene and, especially, the targeted
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prospecting for hard-to-reach stratigraphic,
lithological, paleogeomorphological, epigen-
etic, and other types of traps. Even informa-
tion about the sedimentation process in the
exploration of oil and gas fields associated
with sand bodies, calculation of reserves, and
stages of exploitation is of great importance.

Determining the genesis of reservoir de-
posits allows the petroleum geologist to more
accurately predict the shape of the reservoir
and the change in its main parameters in the
lateral and vertical directions. These data also
make it possible to choose a rational system
of drilling operations in the field [Kerimo-
va, 2019].

Information about the genesis of producti-
ve layer sediments is also important in develo-
ping oil and gas fields. Since most terrigenous
reservoirs are heterogeneous in their genesis,
the volume of oil extracted also varies.

Asis known, most of the discovered oil and
gas fields in Azerbaijan are associated with
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terrigenous deposits; the successful discovery
of new fields largely depends on determining
the genesis of terrigenous formations. Deter-
mining the conditions for the accumulation of
terrigenous deposits makes it possible to pre-
dict the distribution patterns of sand bodies,
judge the morphology of the layers formed
by them, and map the porous and permeable
zones [Kerimova, 2014].

To obtain the information that we have
mentioned, it is necessary to use the materi-
als of geophysical studies, primarily logging
and seismic survey data.

Methods. The deposits of the produc-
tive layer of the South Caspian Basin are
very thick (6—7 km) and rich in hydrocar-
bon reserves. They are composed of sands,
sandstones, siltstones, and clays in various
proportions [Mammadov, 2010]. Recently,
due to geological and geophysical work on
the Azerbaijani shelf of the South Caspian,
up to 200 anticlinal structures rich in hyd-
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Fig. 1. SP data for the suites Fasila,«Upper Kirmaky Clayey» (UKC) and «Upper Kirmaky Sandy» (UPS) forma-
tions of the Garbi Absheron, Shimali Absheron, Khazri and Arzu structural well sections [Mammadov et al., 2015].

ISSN 0203-3100. Geophysical Journal. 2023. Vol. 45. Ne 5

63



K.A. KERIMOVA, A.A. SAMADZADEH

rocarbon resources have been discovered.
As a result of the exploration work carried
out on these structures, several large oil and
gas fields were discovered, among which
the Garbi Absheron, Shimali Absheron, and
Khazri fields can be mentioned. According
to calculations, the recoverable oil reserves
of these fields alone amount to a 630 million
ton [Mammadov, 2008].

The research on the genesis of deposits of
the Productive Series (PS) is of great interest
given the intensification of prospecting and
exploration work in this area, including on
the Arzu structure, and to assess their pros-
pects for oil and gas. From this point of view,
our studies using «qualitative logging facies
models» proposed by V.S. Muromtsev, bore-
hole sections of the GarbiApsheron, Shimali
Absheron, Khazri and Arzu structures of the
North Apsheron uplift zone, alsowas estab-
lished suites of PS «Fasila», «Upper Kirmaky
Clayey» (UKC) and lithofacies analysis of de-
posits on the «Upper Kirmaky Sandy» (UPS)
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Fig. 2. Qualitative facies logging models compiled by
V.S. Muromtseva.

formations and their genesis (Fig. 1).

For this purpose, first of all, based on the
«quality of well-logging facies» model given
by V.S. Muromsev, a lithofacies analysis of
sedimentary rocks was carried out on rocks
of formations PS suites «Fasila», «Upper Kir-
maky Clayey» (UKC) and «Upper Kirmaky
Sandy» (UPS) of the Garbi Absheron, Shimali
Absheron, Khazri, and Arzu fields [Muromt-
sev, 1984].

These models make it possible to attribute
different shapes of the spontaneous potential
(SP) curve to deposits with a certain facies com-
position (Fig. 2) [Khalilova, Kerimova, 2022].

The facies composition of the deposits
suites of the Fasila, UPS, and UKC forma-
tions of the section was modelled according
to their appearance and manifestation forms
from the SP-diagrams of the well sections
into the named structures [Mammadov, 2007;
Kerimova, Khalilova, 2020].

Results. The facies analysis of the depo-
sits on the Garbi Absheron, Shimali Absheron,
Khazri, and Arzu structures of the Fasila suite
formation of PS is shown in Fig. 3.

For example, according to the appearance
of the Garbi Absheron structure on the SP
curve of the section of well 39, intervals cor-
responding to certain models were identified,
and the following facies composition was pre-
dicted for the Fasila suite [Shilov, 2009; Lyons
et al., 2018].

Thus, the SP curve in the depth interval
of 658—625 m along the bottom of the Fasila
Formation corresponds to the facies model
of alluvial river valley runoff. This facies is
replaced by an alluvial channel facies 12 m
thick in the interval 622—610 m. Above it, a
10-meter facies of alluvial river runoff lies at
608—598 m. In the depth interval of 598—
589 m, a 9-meter facies is observed, formed
by coastal-sea currents. This facies is replaced
by a temporary flow-type facies in the interval
590—560 m. In the depth interval 550—540 m
above this facies, the facies composition of al-
luvial channels 10 m thick is again observed.

On the SP curve of the breakthrough layer
of well 4 of the Shimali Absheron structure,
the following facies are noted according to
the forms of manifestation. In the depth inter-
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Fig. 3. Lithofacies analysis of sedimentary rocks of the Fasila
formation of the North Apsheron tectonic zone.
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Fig. 4. Lithofacies analysis of sedimentary rocks of the «UKC» and «UKS» sequences of the North Apsheron

tectonic zone.
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Table. Lithofacies analysis of sedimentary rocks of the Fasila, UKC and UKS formations of
PS on well sections of the structures of the North Absheron tectonic zone

Garbi Absheron 39 Shimali Khazri 4 Arzu 4
Suites Facies types Absheron 4
Depth range, m | Depth range, m Depth range, m Depth range, m
N 2128—2145, h=17 m
3 Alluvial riverbeds g‘fg:ggg' Z;ig $ 1772:51111778' 2153—2157, h=4m | 2506—2510, h=4 m
2 ' 2178—2185, h=7 m
3 Streams of the
= .| 625658, ~=33m | 17871794, 8 24742482, h=8 m
ke valley of alluvial | 595 60g, =10 m h=7m 21582165, h=7m 1 o515 9507, h=12m
< rivers
Coastal sea flow | 589—598, /=9 m — 2192—2196, =4 m [2528—2540, /=12 m
UKC Suit Sflr eamfS Cﬁ th'el 702—718, =16 m — —
ke | velley 0f aiVIal | 996747, =21 m
rivers
UKS Suit Flushing streams | 753—763, /=10 m o 2281—2290, =9 m |2612—2622, =10 m
uie of cracks 780—790, ~=10 m 22932298, h=5m | 2638—2645, h=7 m
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Fig. 5. 2D and 3D dimensional models of changes in the
thickness of the facies of alluvial valley watercourses
in the Fasila suitesediments of the PS of the North Ab-
sheron tectonic zone on the structures located on the
research profile.

val of 1820—1805 m of the Fasila layer, washe-
d-out alluvial sands are observed. This facies
is replaced by the facies of the alluvial chan-
nel in the depth interval of 1788—1778 m. In
the interval of 1778—1773 m of the intersec-
tion, an alluvial channel facies 5 m thick is
observed.
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Fig. 6. 2D and 3D dimensional models of changes in the
thickness of facies originating from the alluvial chan-
nels of the Fasila formation in the deposits of the PS

of the North Absheron tectonic zone on the structures
located on the research profile.

According to the same rule, deposits of dif-
ferent facies composition were identified by
the shape of the SP curve in the section of well
4 of the Khazri structure in the Fasila forma-
tion. In the depth interval of 2196—2192 m,
facies of the coastal-sea current are observed.
This facies is replaced by a 7-meter facies of
coastal origin of the valley in the depth inter-
val of 2165—2158 m. Alluvial channel facies
are observed in the depth intervals of 2185—
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Fig. 7. 2D and 3D dimensional models of changes in the
thickness of the facies of the coastal sea currents of the
Fasila formation in the deposits of the PS of the North
Absheron tectonic zone on the structures located on
the research profile.

2178 m, 2157—2153 m, and 2145—2128 m of
the formation. The total thickness of this fa-
cies in the Fasila Formation is 28 m.

In the «Fasila» formation of well 4 of
the Arzu structure, in the depth interval of
2540—2528 m, a 12-meter facies is observed,
formed by coastal sea currents. Above this
facies, there is an alluvial facies of channels
with a thickness of 4 m in the depth interval
of 2510—2506 m. In the depth intervals of
2482—2474 m and 2527—2515m of the 20-m
thick layer, facies of alluvial river flows are
observed.

Let us consider the facies analysis using
the «facies logging quality» models of the
UKC formation in the Garbi Absheron, Shi-
mali Absheron, Khazri, and Arzu structures.
According to Fig. 4, as a result of the analysis
of well sections for the UKC formation, the
following was obtained:

In the Garbi Absheron structure, the fol-
lowing facies composition of the UKC forma-
tion is distinguished:

— facies of a coastal-marine fault current
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Fig. 8. 2D and 3D dimensional models of facies thick-
ness variations resulting from the erosion of fault flows
in the PS sediments of the UKS suite of the North Ab-
sheron tectonic zone on the structures located on the
research profile.

with a thickness of 3 m in the depth interval
of 751—748 m;

— facies of shallow marine origin with
a thickness of 6 m in the depth interval of
726—720 m;

— above itfacies of coastal-marine origin
with a thickness of 2 m in the interval depths
of 720—718 m;

— facies of alluvial river valleys with a to-
tal thickness of 37 m in the depth interval of
747—726 m and 718—702 m;

— coastal-marine transgressive littoral-bar
facies are observed with a thikness 2 m in the
depth interval 701—689 m.

According to the appearance of the SP
curve of the section of well 4 of the Shimali
Absheron structure, the following facies com-
position was distinguished for the UKC layer
using a similar technique:

—temporary flow facies with a thickness of
17 m in the depth interval of 1879—1862 m;

— dark gray siltstone with a thickness of
10 m in the depth interval of 1861—1851 m is
replaced by an alternation of marls;

—in the depth interval of 1850—1820 m, al-
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luvial channel facies with a thickness of 30 m
are observed.

In relation to the appearance of the SP
curve of the section of well 4 of the Khazri
structure, the following facies composition is
distinguished:

— shallow-water-shelf facies 11 m thick in
the depth interval 2281—2270 m;

— fault currents bar islands 11 m thick in
the depth interval 2269—2258 m;

—in the depth interval of 2257—2237 m, the
thickness of regressive bars is 20 m;

—the thickness of littoral transgressive bars
is 7 m in the depth interval of 2237—2230 m;

—20 m thick coastal-marine regression bars
are observed in the depth interval of 2209—
2229 m.

Consequently, according to the appea-
rance of the QP curve of the section of well
4 of the Arzu structure, the following facies
composition is distinguished:

— shallow shelf facies 45 m thick in the
depth interval 2610—2565 m;

— shallow shelf open bay 8 m thick in the
depth interval 2564—2556 m;

— in the depth interval of 2555—2541 m,
the facies of the coastal-marine fault current
is observed at a thickness of 14 m.

Similarly, the lithofacies composition of
the UKS formation in the Garbi Absheron,
Shimali Absheron, Khazri, and Arzu struc-
tures was analyzed according to the «logging
facies quality» models (see Fig. 4).

According to the appearance of the SP
curve on the UKS layer of the section of well
39 of the Garbi Absheron structure, the fol-
lowing facies composition was distinguished.
In the depth interval of 780—766 m, in the
depth interval of 765—753 m, the lacustrine
facies 14 m thick is replaced by the continen-
tal valley facies 12 m thick.

Based on the appearance of the SP curve
on the UKS formation of the Khazri struc-
ture, well 4, the following facies composi-
tion is distinguished (see Fig. 4). Regressive
coastal swells 16 m thick in the depth interval
2325—2309 m, this facies 17 m thick in the
depth interval 2308—2291 m is replaced by
the main facies of fault currents. In the depth
interval of 2290—2282 m, an 8-meter facies is

observed, where fissure flows are predomi-
nantly washed.

In proportion to the appearance of the QP
curve in the Arzu structure, according to the
appearance of the QP curve in the section of
well 4 of the Arzu structure, the following fa-
cies composition is distinguished: the main
sections of the fault with a thickness of 5 m
flow into the depth interval 2645—2640 m, the
thickness of this facies is 15 m in the depth
interval 2639—2624 m, this is the facies of
the coastal sea of regressive coastal bars, is
replaced by fascia. In the depth interval of
2623—2613 m, a washed part of fracture flows
with a thickness of 10 m is observed.

Based on the studies, the total thicknesses
of the facies of the Fasila, UKC, and UKS for-
mations were calculated (Table), and 3D mo-
dels of changes in their thickness by structure
were built.

The thicknesses of the facies of alluvial
river channels, alluvial valley streams, and
coastal marine streams in the Fasila forma-
tion were determined, and three-dimensional
models of changes in their total thickness by
structure were built (Fig. 5—38).

The UKC suite consists mainly of clay in-
terlayers and a small number of fine-grained
sandy-clay interlayers in the well sections and
has a coastal-marine type in terms of facies
composition.

As can be seen from the figure, the UKS
formation consists mainly of sand and sand-
stone with a small amount of clay interlayers
and belongs to the alluvial-deltaic type in
terms of facies.

Conclusion. In a research work using a
«qualitative» model of logging facies» in the
database of mining and geophysical data of
wells, sections of wells of the Garbi Absheron,
Shimali Absheron, Khazri, and Arzu struc-
tures of the North Absheron zone of the PS
suites «Fasila», «Upper Kirmaky Clayey»,
and «Upper Kirmaky Sandy», the genesis of
sedimentary rocks was determined, and the
results were announced.

In the article, the total thickness of facies
for the UKC and UKS suites was calculated,
three-dimensional spatial models were built
considering the variation in their thickness by
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structures, and 3D models were built by the
structures located on them.
These models are important for accurate
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ParnjiarbHUN CKAAA BiAKAaAe€Hb IPOAYKTHUBHOI TOBIIIi Ha
OCHOBI SIKiCHOI iHTeprpeTalii AQHUX reoiznyHUX
AOCAIAKEeHb CKBa)KUH

K.A. KepimoBa, A.A. Camap3ape, 2023

A3zepOalip)KaHCBKUM AeP;KaBHUM YHIBepCUTET HATH I IPOMUCAOBOCTI,
Baky, Azep06aripKaH

Sk BipOMO, OIABIINICTE BUSIBAEHHUX HA(MTOra30HOCHUX POAOBHIN B A3sepOalip’KaHi
IIOB'SI3aHi 3 TEPUTEeHHUMU BiAKAQAAMH, OTXKe, YCITIIIHe BIAKPUTTS HOBUX POAOBUII OiAb-
III0I0 MipOIO 3aAEKUTH Bip BU3HAUEHHY reHe3U TEPUTeHHUX YTBOPEHb.

BcTaHOBAEHHSA TeHe3U BiAKAAAIB MPOAYKTUBHOTO IAACTA AQE MOYKAMBICTB T'€OAOTY-
Ha(MTOBUKY 3 DIABIIOIO TOYHICTIO IPOTHO3YBATH (POPMY KOAEKTOPY Ta 3MiHY MOr0 OCHO-
BHUX ITapaMeTpiB AK 3a AQTEPAAAIO, TaK i 3a BEPTUKAAAIO, @ TAKOJK OOpaTH pallioHaABHY
cucTeMy OYpOBHX POOIT Ha pOAOBHUII. PO3yMiHHSA reHe3U MOKAAAIB IPOAYKTUBHOI TOBIII
(TTT) Mmae BeAmKe 3HaUEHH4 ¥ TpU PO3pOOIi POAOBUII, HaPTHU Ta ra3y.

BuBueHHS reHe3U BiAKAQAIB IPOAYKTHUBHUX IIAACTIB CTAHOBUTH BEAMKHU iHTepec y
3B'43Ky 3 IPUCKOPEHHSIM PO3BIAKHU Ta OIiHIOBAHHAM IXHBOI 1X HA(TOra30HOCHOCTI. ToMy
3a AKICHUMHU PalliaAbHUMU MOAEASIMH KapOoTayKy, 3alponoHoBaHuME B.C. MypomiieBuM,
Y CTaTTi 3@ PO3pi3aMM CBEPAAOBHUH CTPYKTYP 3axipAHOaOIIepoHCHKOI, [TiBHIYHOAOIIEpOH-
cbKoOI1, Xa3pi Ta Ap3y B IliBHiuHOaOIIEepOoHCHKIN cBiTa «[Tepepus» (CIT), «HapkipMakuH-
cbka ramaucTta» (HKI) i «<HaapkipmakuHcbKka» mimmada (HKIT) mpoBeaeHO MOIIapoOBUH Ai-
ToalliaAbHUM aHaAi3 0CapOBUX MOPIiA, BCTAHOBAEHO T€HE3UC 0CAAOBUX TTOPIA i onimcaHo
OTPUMAaHIi Pe3yABbTATH.

AN TOOYAOBU IPOCTOPOBUX MOAEAEN I TPHOX MOAEA€el BUKOPUCTAHO Treodi3ndHi AaHi
KapoTa’Ky KPUBOI HOTeHIiaAa BAACHOI IIOAIPU3allil CBEpPAAOBUH. 3TIAHO 3 TOOYAOBAaHUMU
MOAEAdIMY, pi3Hi popmu KpuBoI ToTeHIiara cBepAAOBUHH (ITC) XapaKTepu3yroTh BIAKAAAU
IIeBHOTO (PaIjiaAbHOTO CKAGAY.

ITip 9ac AOCAIAHUIIBKOLI pOOOTH PO3PaxOBaHO 3araAbHY IOTY KHICTE (pallilfi mapis y
ceitax HKI i HKTI, noOyp0oBaHO TPUBUMIpHI IPOCTOPOBI MOAEAL 3 ypaxyBaHHIM Bapiariii
MOTY>KHOCTI [IUX IIapiB y CTPYKTypax [TliBHIYHOAOIEPOHCHKOI 30HH MIAHATE, @ TAKOX 3D
Mopeni. DariarbHUM CKAaA BiAKAaAiIB 1TapiB y cBiTax «IlepepuB», « HKI'» i « HKII» Br-
3HaueHO Ha IMiACTaBi TOOYAOBaHUX MOAEAEM, 0OpaHUX 3a IXHIM 30BHIIIHIM BUTAIAOM Ta
dopmamu nposaBy 3 I1C-aiarpaM po3pi3iB CBEPAAOBUH Y CTPYKTYpPax 3axipAHOoaOIIepoH-
cpKoi, [TiBHiuHOAOIIIEpOHCHKOI, Xa3pu Ta Ap3y .

LIi MoaAenl Ba’KAUBI AAST TOUHOTO ITIAPAXYHKY 3allaciB HaTH i ra3y Ha TepuTopii, OypiH-
Hs Ta IPOEKTYBAHHI HOBUX CBEPAAOBHH, @ TAKOJK y Pa3i YTOYHEHHS CXeMHU eKCIIAyaTallil.

KAarouosi croBa: darrii, arroBiaabHI pyCAQ, aAIOBIaABHI pyCcaa PidoK, IpubepesKHe MOpe,
reHe3UC, IPOCTOPOBA MOAEAD.

ISSN 0203-3100. I'eopusuueckutl xypraa. 2023. T. 45. Ne 5



