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Annotation

The main condition is the precise classification of stratigraphic-lithological traps of non-anticlinal type
with the allocation of horizons on the compiled map. Providing accurate and complete information on each
perspective horizon of the Binagadi and Sulutepe fields, it is possible to indicate their differences. One of the
elements of the forecast of non-anticlinal traps is the study of horizons, interpretation and detection of the zone
of stratigraphic and lithological wedging. Thus, on the basis of the constructed maps and the definition of oil
contours on the Binagadi and Sulutepe areas, it is possible to estimate the location of oil and gas wells.

Keywords: productive strata, oil and gas contour, sedimentation process, transgression, regression,
consedimentation and postsedimentation, diagenesis, catagenesis, hypergenesis and tectogenesis.

AZORBAYCANIN BiNOQODIi VO SULUTOPO NEFT-QAZ YATAGINDA
QEYRI-ANTIKLINAL TOLOLORIN TOSNIFATI

Qadirov Z.S., Huseynova M.A, Olokbarova S.A., Ibrahimova L.A.

Xiilasa

Osas sort tortib olunmus xoritoys osasen horizontlarin miiayyan edilmasi ilo geyri-antiklinal tipli
stratigrafik-litoloji talolorin doqiq tosnifatidir. Binogadi va Sulutopa yataqglarinin har bir perspektivli horizontu
haqqinda doaqig vo dolgun molumat vermakls onlarin forglarini geyd etmok olar. Qeyri-antiklinal talalorin
prognozunun elementlorindan biri horizontlarm tadgiqi, stratigrafik vo litoloji sixigdirma zonasinin tasfiri va
askarlanmasidir. Belalikls, qurulmus xaritslor asasinda Binagadi vo Sulutops arazilorinds neft konturlarinin
miiayyan edilmasilo neft vo qaz quyulariin yerini qiymotlondirmak olar.

Acar sozlor: Mohsuldar silsilalor, neft vo gaz konturu, ¢ékiintiilarin yigilmas: prosesi, transqressiya,
regressiya, konsedimentasiya va postsedimentasiya, diagenez, katagenez, gipergenez va tektogenez
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KIIACCU®UKALIUS HEAHTUKJIMHAJBHBIX TUIIOB JIOBYIIEK HA
HE®TET'A30HOCHBIX MECTOPOKJIEHUSIX BUHAT'AIU U CYJYTEINE B
A3BEPBAVI’KAHE

Taoupos 3.C., I'vcetinosa, M. A., Anexneposa C.A., Hopacumosa JI.A.

AHHOTAIUA

['maBHBIM ycnoBHEM SIBISIETCA MPENU3NOHHAA KIacCH()HUKAIHA CTPATUTPAO-THTOIOTHIECKIX JIOBY-
[IEK HEAaHTUKIMHAILHOT'O TUIIA C BBIICIEHUEM TOPU30HTOB 110 COCTaBICHHOU KapTe. J(aBas TOUHYIO U IOTHYIO
WH(GOPMAITUIO TI0 KaXKJOMY MEPCIEKTHBHOMY TOPHU30HTY MecTopoxkaeHuil bunaranm u CymyTerne, MOXHO
yKa3zaTh Ha WX paziauure. OJHUM U3 JIEMEHTOB NMPOTHO3a HEAHTUKJIMHAILHBIX JIOBYIIEK SBISCTCS N3YUCHUE
TOPU30HTOB, WHTEPIpPETAlUd W OOHApYXEHHE 30HBI CTPATHTPa(UUECKOTO W JHUTOJOTHYECKOTO BBIK-
nuHUBaHMs. TakuM 00pa3oM, Ha OCHOBE ITOCTPOCHHBIX KapT M OMPE/ICIICHUs KOHTYPOB He()TH 1O TUIOIIAISIM
bunakanu n CymyTene MOKHO OIIEHUTh PAacIIONOKeHNE He(PTEra30BhIX CKBAKHH.

KiroueBble CJIOBA: npoOyKmMusHAas moaud, Heghmeeaszoeulil KOHMYpP, NPOYecc CeOUMeHmaKkonieHus,
mpawncepeccus, peepeccus, KOHCeOUMEHMAYUsL U ROCMCeOUMEeHmMayus, Ouazenes, Kamazenes, 2unepeenes u

MEeKNMO2EeHe3.

Introduction

Due to the fact that the onshore anticlinal oil and gas fields of Azerbaijan are at a late stage of
development, it is necessary to expand the exploration and prospecting work in more promising areas
associated with promising non-anticlinal traps [1].

It should be noted that the problems identified during the exploration of non-anticlinal traps, such as
stratigraphic, lithological wedging, erosional rupture, disproportionate angles, reef formation, etc., are
associated with the heterogeneity of trap types, their sizes, bedding elements, accumulation conditions, etc.
[1-5].

Taking into account the above, at an early stage of the research, various types of the most common non-
anticlinal traps in Azerbaijan were selected [2, 3]. For this purpose, 6 types of non-anticlinal traps were studied
- pinching out, surface washouts, tectonic ruptures, consedimentation and postsedimentation, repeated
changes, and the process of sedimentation. The studies were carried out according to the specified block
diagram of Figure 1 of the sequence. As a result of the studies, the diagram shows the breakdown of the stages
of the corresponding fragments of the trap. As a result, the type of identified non-anticlinal traps, stratigraphic
affiliation, reservoir properties and their productivity are predicted. At the same time, one can encounter unique
non-anticlinal traps that differ sharply from each other.

As shown in the figure, to determine the existence of non-anticlinal traps, the initial geological
conditions are first investigated. In the process, the conditions for the formation of traps, paleogeography,
transgression and regression of the sea basin, and the location of the coastline were investigated. The effects
of sedimentation, the accumulation of terrigenous and carbonate deposits, which play the role of seals, are also
analyzed. During the research, tectonic disturbances, their geomorphological results and the relationship
between sedimentation processes, the tectonic-sedimentary period, factors of the appearance of modern coastal
and coastal zones and other geological processes are widely studied. To carry out these research works, a
comparative analysis of the Binagadi and Sulutepe oil and gas fields was carried out.
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Figure 1. Block diagram of the non-anticlinal trap system approach

At the second stage, according to the studied areas, according to the division of stratigraphic and
lithological traps into stages, the causes and time of formation of non-anticlinal types of traps are determined.
The concave fold of oil and gas traps of the stratigraphic and lithologic type, reflecting such stages as
diagenesis, catagenesis, hypergenesis and tectogenesis, is formed in the process of the evolution of the earth's
crust. Therefore, it is necessary to clearly distinguish between stratigraphic and lithologic wedging [1].

Thus, in the second stage, the growth of productive layers is associated with traps with stratigraphic and
lithologic wedging or facies replacement.
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The formation of lithologic oil and gas traps is associated with the presence of lithologic screening,
which has a different structure and genesis. Many horizons associated with wedging are classified as lithologic
type traps [1-3]. In our opinion, this is due to the different meanings of the term "wedging". As for wedging
associated with the replacement of permeable sediments with impermeable ones, it would be more correct to
single out the concept of "lithologic wedging™. The basis for identifying lithologic type oil and gas fields is a
change in the lithologic composition of rocks. This is genetically associated with a change in the sedimentation
process, and at a later stage of development with diagenesis and epigenesis

As shown above, this type of wedging is characterized by an unchanged or slight change in the thickness
of the formation, and individual productive layers are wedged out here [2]. Traps with lithological wedging or
facies replacement (consedimentation) are formed in the crest part on the bottom of the sedimentation basin as
a result of changes in sea level (sand layers are covered with impermeable rocks in a wedge-shaped manner).
Stratigraphic and lithological traps were shown on the Binagadi area on the geological section IV-IV (Fig. 2a).
Stratigraphic traps are formed here as a result of wedging out of the PKS, KS6, KSsc+d and KSsa+p Suites. The
noted suites, resting on the roof of the Pontic suite, wedge out from the southeast to the northwest. The wedging
area, starting from a depth of 340-350 meters, continues up to 40-50 meters. The dip angles of the layers are
45-50° [4].

. The lithologic trap is located within the KS4 suite. The trap pinches out at a depth of 120-130 m and
has a dip depth of 300 meters. The angle of dip of the trap is 35-40°. These types of traps are formed within
the same formation as a result of facies pinching out of porous or low-porosity productive rocks. They are
directly related to the sedimentation process, especially the movement of the sea line and the deep part of the
sedimentation basin. Therefore, the formation of KS, is assumed under the conditions of synsedimentary
accumulation. The same horizons that lithologically pinched out as a result of uplifts and regressions, coming
to the surface of the earth, were subjected to erosion and were washed out in the crest part. As a result of the
subsequent fall and transgression, they are covered with a transgressive layer of sediment at a disproportionate
angle. As a result, horizons with lithologic pinching out withdisproportionate surfaces are formed. It would be
more correct to relate them to the lithological-stratigraphic group of traps.

Along profile VI-VI (south-west-north-east), penetrable rocks, being replaced by impenetrable ones,
form a successive stratification of the observed layers (Fig. 2g). The traps formed as a result of this are
associated with the anticlinal folds of the sedimentation basin. Here, on the wings and periclines of the basin,
lithological wedging is also observed as a result of the action of sea waves. From the bottom up, within the
various suites, the depth of wedging changes significantly. This proves that the bottom of the basin was in
intensive movement during the sedimentation period.

At the third stage, eroded surfaces, exposed to erosion and wind action for a long time, are associated
with traps formed as a result of consedimentation and postsedimentation.

Due to various inconsistencies, stratigraphic traps formed as a result of oscillatory movements make it
possible to substantiate this type from a genetic point of view. Another group of stratigraphic traps is associated
with transgression and disproportionate occurrence of reservoir layers (Fig. 2a, b, ¢, d, ). This disproportionate
form is formed slightly further from the coastline. Here, as a result of the continuous approach of the coastline,
reservoir layers are formed, which are directly related to the process of pinching out of the consedimentary
transgression and disproportionate tilt. Within the redistribution of layers, a disproportionate tilt is also
observed. Wedge-shaped layers are also formed during consedimentary regression (Fig. 2a). The noted groups
of traps can also be taken as traps associated with stratigraphic pinching out [4].
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a) Transverse geological profile IV-IV 6) Transverse geological profile V-V ¢) Transverse geological profile II-Il
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Figure 2. Binagadi oil field. Stratigraphic and lithological oil and gas traps by geological traps.

—» Reservoirs bounded on all sides by impenetrable rocks or lithologically bounded traps;

——» Stratigraphically wedging horizons (regression and transgression);

— Traps associated with sand formations formed as a result of diagenetic and epigenetic
features of sedimentation;

— Lithological wedging of horizons uplifts of productive strata or lithological wedging as a
result of sea level change on the slopes of the basin due to secondary movements occurring
on the floor of the sedimentation basin or traps formed by wedge-shaped replacement of
sand beds by impenetrable rocks with the formation of synsedimentary traps of facies
replacement;

— Lithologically wedging traps associated with the replacement of penetrable rocks by
impenetrable ones.

Studies of the stratigraphic traps found at the Binagadi field, as well as the conditions of formation of
oil and gas fields show that they are associated with both transgressive cover and regressive bedding forms.
To determine the oil contour of the KSa, KSsa+b, KSs and PKS horizons, structural maps were compiled and
the difference in the structural structure of the PKS and KSe horizons (Fig. 3) from that of the KSsc+q, KSsa+n
and KS; horizons (Fig. 4) was determined. This shows that during the accumulation of the PKS and KSg
horizons, as a result of the uplift of the earth's crust in the area of the Boyuk-dag mud volcano, the withdrawal
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of sea waters is the cause of regression (stage 1) (Fig. 3). And during the accumulation of the horizons KSsc:q,
KSsa+b and KS4 as a result of the expansion of the sea boundary (stage Il) a transgression occurred, as a result
of which the river boundary shifted 5.8 km to the west.

The sedimentation zones of the horizons KSg and PKS do not differ much. Therefore, they can be
attributed to stage I. And the sedimentation zones of the horizons KSsa+s, KSsc+q and KS,4 for the same reasons
can be attributed to stage II.

In the marginal parts of the sedimentation basin, a transgressive cover is observed in the horizons KSsc:q,
KSsa+p and KSs. Here, the transgressive cover successively covers previously eroded monoclinal layers with a
stratigraphic wedge in the direction of the coastline (Fig. 2b). The disproportionately covered transgressive
layer consists of impermeable rocks. In its formation during breaks in sedimentation, the main role is played
by erosion and washing out of reservoir layers (post-sedimentation processes).

Thus, they are associated with traps formed in the fourth stage as a result of tectonic disturbances.
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Figure 3. Map of the oil-bearing contour definition along the KSg horizon at the Binagady field
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Geological profile 11-11 of the Binagadi area cuts the southwestern and northeastern wings of the
structure. Stratigraphic and lithologic traps rich in hydrocarbons are involved here. Lithologic traps are
distinguished in the upper part of the NKS suite, as well as the KSsc+qand KSsa+b Suites. And stratigraphic traps
are associated with the pinching out of the PKS, KSg, KS4, KS2, KS: suites (Fig. 2 c, e). Each wing of the
structure is complicated by numerous vertical tectonic faults. As a result, traps of a mixed structural-
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stratigraphic type are also involved here. As a result of tectonic shift, individual reservoir layers are covered
with impermeable layers. It should be noted that these types of traps refer to local uplifts that are eroded in the
crest part and covered with impermeable rocks (with an inappropriate angle).
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Figure 4. Map of the oil-bearing contour definition by the horizon KSsa+p at the Binagadi field
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Figure 5. Transverse geological profile VIII-VIII at the Sulutepe field

On the northwestern wing, the angle of dip of the suite is 45-50°. Here, the presence of tectonic faults is
the reason for the development of a large number of structural-stratigraphic traps. But in many suites (KSsa+b,
KSy) as a result of the replacement of sandy rocks with clayey ones, the formation of lithological traps is
observed. The stratigraphic trap is associated with the KSsc.q Suite.

Repeated change of lithological traps at the fifth stage, refer to lenticular and cord sandy deposits
associated with the bottom of the basin, the ancient coastline, etc.

Lithological traps in the Sulutepe oil and gas field are located only along the line of the geological profile
V-V within the horizon KS,+ (Fig. 5).

As the productive strata rise, the lithological traps of the KS,., horizon are associated with traps of
wedging out or facies replacement. This type of wedging out, as shown above, is characterized by an
unchanged or slightly changed thickness of the layer, and here individual productive strata are wedged out.
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Due to repeated movements occurring on the bottom of the basin, traps with lithological wedging out or
synsedimentary facies replacement are formed in the crest as a result of changes in sea level, and sand layers
are replaced by impermeable rocks.

Thus, at the sixth stage, the results of the conducted studies are analyzed, the locations of non-anticlinal
traps are determined, the allocation of the corresponding fragments of the sections is studied, and the definition
of the oil-water boundary is more accurately and widely specified to determine a new oil contour based on the
compiled maps.

Maps have been compiled to determine the oil contours of the horizons KS,+y, KSyivi, KSsg+s, PKS of
the Sulutepe field.

From the map compiled for the horizons KSsq+s and PKS (Fig. 6, 7), it is evident that only stratigraphic
traps are open on the geological profiles IX?-1X? and IX-1X.

Figure 6. Map of the oil-bearing contour definition for the KSsq+s horizon at the Sulutepe field
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It is evident from the section that the KS,,+., KSsq+sand PKS suites, starting from a depth of 1600-1750
m, were completely saturated with hydrocarbons. Starting from a depth of 500 m, the KS,., suites are also
saturated with gas and oil. And this group includes the KS:v, KSyv, KSsg+e and PKS horizons, which are
disproportionately based on volcanic uplifts.

The maps take into account the oil and gas, water and various contacts along the sections corresponding
to each suite. At this time, it is necessary to make a more accurate choice of petrophysical parameters and
lithofacies composition. The correct choice of parameters is a prerequisite for the existence of traps and its
productivity. For the first time at the modern level, we have constructed a 3D model to clarify the boundaries
of non-anticlinal traps along the KSsq.s horizon of the Sulutepe oil and gas field (Fig. 8).
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Figure 7. Map of the oil-bearing contour definition along the PK horizon at the Sulutepe field
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Figure 8. 3D model for horizon KSsg. 0f the Sulutepe oil and gas field
to clarify the boundaries of non-anticlinal traps.

Almost all types of non-anticlinal traps shown below can be found in the northwestern and southwestern
parts of the Binagadi and Sulutepe fields.

e Lithological areas formed as a result of diagenetic and epigenetic processes;

 Zone of lithological wedging out of productive horizons as layers rise;

e Primary traps formed during sedimentation.

o Lenticular and longitudinal sandy sediments associated with an uneven basin bottom, ancient coastline, etc.

Stratigraphic

o disproportionately covered layers in the flank parts of depressions;
¢ zones of stratigraphic wedging out in the flank parts of depressions;
o Buried uplifts of paleorelief;

¢ VVolcanogenic uplifts;

Stratigraphic-lithological
¢ Wedging out of reservoir layers on individual local wings of uplifts
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