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COMPREHENSIVE ANALYSIS OF PETROLEUM
SOURCE ROCKS AND THE CONDITIONS

OF HYDROCARBON GENERATION AND
MIGRATION IN THE ZAYSAN DEPRESSION

Abstract. The article presents a comprehensive analysis of source rocks and the conditions of hydrocarbon generation and migration within the Zaisan Basin. The study
focuses on Permian deposits (Taranchin, Maichat, and Akkolkan formations), which represent the principal source rocks of the region. The aim of the research is to evaluate
their generative potential and to identify patterns of hydrocarbon migration. The study integrates seismic data, structural analysis. It is established that the central part of the
basin exhibits the greatest thickness and burial depth of source rocks, providing the most favorable thermobaric conditions for hydrocarbon generation. The role of tectonic
faults, pinch-out zones, and lithological seals in the formation of migration pathways and traps was comprehensively substantiated.

Key words: Zaisan Basin, source rocks, Permian deposits, hydrocarbon generation, hydrocarbon migration, tectonic faults, petroleum potential, exploration geology.

3aiican oiinaTbIHJAaFbl MYHAllaHAIBIK Tay JKbIHBICTAPAbI, KeMipcyTeKTepliH TreHepaumusicbl MeH MHIPALHUACHI

JKarJailIapbIH KelleHai Tajagay

Annarna. Makanana 3aiicaH olnaThIHAaFbl MyHaifaHaJbIK Tay KBIHBICTAP MEH KOMIpPCYTEKTEPIiH I'€HEpalUsChl )KOHE MUTPALUSCH JKaFIaiiapbl KapacThIpbUIFaH.
3epTTey HbICAHBI PETiH/IE aifMAKTHIH HEri3ri MyHaii Ty3yui kerueHi 6osbin TabbutaThiH nepmb mwerinainepi (Tapandn, Maituat sxoHe AKKOJIKaH CBUTANIAPhI) anbiHFaH. JKy-
MBICTBIH MaKCaThl — OJIAP/bIH TeHEPALHSIIBIK QJICYETiH Oaranay )oHEe KOMipPCyTEKTep/IiH KoLy 3aHIAbLIBIKTAPbIH aHBIKTAY. 3ePTTEyAe CeHCMUKANIBIK Oapiay, KypblIbIMIBIK
Tasay aaicrepi KongaHbubl. HoTikeciHae 0fNaTThiH OpTaibIK OeJIirin/e Tay JKbIHBICTAP/IbIH €H YJIKSH KaJIbIHIBIFbl MCH TEPEHJI aHBIKTAIIbII, KOJNAaNIbl TePMOOAPIBIK
JKaF/1aitiap KasbInTacKaHbl KepceTini. TeKTOHMKAIBIK Oy3blIbICTaP/IbIH, ChIHALY afiMaKTapblHbIH JKOHE JIMTONOIMSIIBIK SKPAHIAP/bIH MUIPALUS MEH TYTKBILITAPIbIH
KaJIBINTACY bIH/AFbI POJTI KSIICH I TYP/e Heri3aesi.

Tyiinoi cosdep: 3aiican olinamel, MYHAUAHATLIK HCLIHBICIMAD, NEPMb WOSIHOLIEPT, KOMIPCYMEKMEPOIl 2eHepayusChl, KOMIPCYmeKmepoiy MUspayusacsl, meKmoHuKa-
JblK OY3bLAbICMAD, MYHAL-2a3 NePCReKMUSMIniei, 2e0102UsANbIK Oapay HCYMblCMApb.

KoMmuiekcHbIii aHa u3 Heq)TeMaTepHHCKI/IX moponu, yCJ'IOBI/lﬁ resepanua u MUrpanuu yrjiieBoaopoaoB B 3aiicaHckoi

BIIaJINHE

AuHoTauus. B cratbe paccMoTpeHbl HedyTeMaTepUHCKUE TIOPOJbI U yCIOBHS TeHEPALUKM M MUTPALUU yIIEBOAOPOAOB B 3aiicaHcKoil BraguHe. OObEKTOM HCCe-
JIOBaHHUS SABJIAIOTCS TiepMckue omiokeHus (Tapanunnckas, Maifyarckast 1 AKKOJIKaHCKasi CBUTBI), MTParoIie KIIOUEBYIO posb B HedTerasoobpasosanun perrona. Ile-
JIbI0 pabOTBI SIBJISICTCS OLEHKA MX I'€HEPal[MOHHOTO MOTEHIINAJA U BBISBICHUE 3aKOHOMEPHOCTEH MUIPALMK YIIIEBOIOPOIOB. VICHOIb30BaHbI METO/IbI CEHCMOPA3BEIKH U
CTPYKTYpPHOTO aHaln3a. YCTAHOBJICHO, YTO LEHTPAIbHAS YaCTh BIAJANHBI XapaKTEPU3yeTCsl MAKCUMAIbHOM MOIIHOCTBIO M ITyOUHOM 3aJieraHust OO, 00eCIeuHBAIOIIHX
GIIaronpusITHBIC TEPMOOAPHUIECKHE YCIOBHS. POJIb TEKTOHMYECKNX HAPYIICHUH, 30H BHIKIMHUBAHUS M JINTOJIOTHIECKHUX 9KPAHOB B (DOPMUPOBAHUH MUTPALIOHHBIX MyTEi
1 JIOBYIIEK OblIIa KOMIUIEKCHO 000CHOBAHa.

Knrouesnie cnosa: 3aiicanckas énaduna, neghmemamepunckue nopoobl, OMIONCEHUs, 2eHepayus yene6000pooos, Muepayus yeies000po0os, MeKmoHu4ecKe Hapyuie-

HUs, Hed)mezagoﬁomocmb, zemozopaase()otn-wzepa6ombt4

Introduction

The Zaysan Depression, located in Eastern Kazakhstan,
represents a promising area for petroleum exploration studies.
Geological exploration works have led to the discovery of the
Sarybulak oil and gas field, which has significantly increased
scientific and industrial interest in the geological investigation
of this region [1, 2].

This study aims to provide a comprehensive analysis of the
distribution of source rocks, the conditions of hydrocarbon ac-
cumulation, and the assessment of future exploration potential.
The research is based on data from previous studies, modern
geological materials, and results obtained from original inves-
tigations.

Despite accumulated knowledge, the Zaysan Depression
remains insufficiently studied in terms of its petroleum sys-
tem characteristics, which makes the present analysis par-
ticularly relevant. Special attention is given to paleotectonic
reconstruction, the timing of hydrocarbon generation and
migration, as well as the formation of structural and strati-
graphic traps.

The formation of the Zaysan Depression began in the
Late Paleozoic. From a tectonic perspective, it represents a
long-evolving intermontane basin with a sublatitudinal strike,
bordered in the north by the Altai mountain system and in the
south by the Saur-Tarbagatai mountain system [1, 2, 3]. The
tectonic scheme is shown in Figure 1.
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Within the studied area, several negative structural elements
are distinguished, including the Baytogai trough, Aksuat sub-
sidence, Akzhar subsidence, Fedoseev subsidence, and Ken-
dyrlyk graben. Positive structures include the Arkarly uplift,
Manrak uplift, and Aktobe block. The mountain ranges identi-
fied in the study area comprise the Eastern Tarbagatai Range,
Manrak Range, Saikan Range, and the Altai Mountains.

The central part of the Zaysan Depression is occupied by
the Baytogai trough, which represents its largest and most
deeply subsided structural element. This area is characterized
by the widest distribution of source rocks and preserves the
most complete stratigraphic section of sedimentary deposits
[3,4,5].

At present, commercially discovered and producing oil and
gas accumulations are associated with the Sarybulak Central
and Sarybulak East structures.

In total, 55 wells have been drilled in the Zaysan Depression
over different periods (Figure 3). The primary target horizons
of most recent wells include Paleogene, Jurassic, and Triassic
deposits. Permian sediments have been penetrated by a limited
number of wells. The most complete stratigraphic section is
represented by the parametric well S-1P. In this well, oil shows
were first identified within Permian deposits.

Geophysical data obtained from wells, including vertical
seismic profiling (VSP), have enabled a more detailed inter-
pretation of the geological structure of the area. Well data
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Subsidence zones: 1 — Aksuat depression; 2 — Akzhar depression;
3 — Fedoseev depression; 4 — Kendyrlyk trough; 5 — Baytogai
trough. Uplifts: 6 — Arkarly uplift; 7 — Manrak uplift; 8 — Aktobe
block. Mountain ranges: 9 — East Kazakhstan Range; 10— Manrak
Range; 11 — Saikan Range; 12 — Altai Mountains.

Lloey atimaxmapyl: 1 — Axcyam ouvicel, 2 — Axorcap ouvicol;
3 — @edocees otivicol, 4 — Kendipnix npoeubi; 5 — baiimozail
npoeu6bi. Kemepiny aiimagmapul: 6 — Apkapinel komepinimi;

7 — Manwipax, kemepinimi; 8 — Axkmobe onozwi. Tay socomanapor:
9 — Hlvizvic Kazakcman scomacwt; 10— Mayvipax scomacsi;
11 — Cayvip orcomacwi; 12 — Anmaii maynapuol.
3onwt onycranus: 1 — Akcyamckas énaouna, 2 — Axocapcekas
eénaouna; 3 — Dedoceesckas eénaduna; 4 — Kenowviprvikexkutl
npoeub,; 5 — baiimoeaiickuil npoeud. Iloonsmus: 6 — Apxapnuncroe
noousimue; 7 — Maunpakckoe noousimue, 8 — Akmoounckuil O110K.
Topnuie xpeomoi: 9 — Bocmouno-Kazaxcmanckuii xpebem,
10 — Maunpaxckuii xpebem, 11 — Cayvipckuil xpebem;

12 — Anmatickue eopbi.

Figure 1. Tectonic scheme of the Zaysan Depression.

Cyper 1. 3aiican oinaTbIHBIH TEKTOHMKAJBIK ChI30aChI.
Puc. 1. TekTonnueckasi cxema 3aiicaHCKOW BIaJUHBI.

were integrated with the interpretation of 2D and 3D seismic
surveys (Figure 4). Vertical seismic profiling was particularly
important for refining the velocity model of the subsurface.

In addition, during drilling of modern wells, 184 meters
of core were recovered from Permian deposits with a recov-
ery rate exceeding 90%. Subsequently, standard and special
laboratory analyses of the core samples were carried out in
Kazakhstan and Russia to refine the reservoir porosity—per-
meability properties and to obtain data on the quality of the
Permian horizon.

Methods / Research

The geological structure of the Zaysan Depression includes
a complex assemblage of sedimentary rocks penetrated by
wells, ranging in age from the Carboniferous to the Quaterna-
ry [6]. Five distinct structural stages can be clearly identified
(Figure 5).

The Silurian-Carboniferous stage is highly deformed, contains
numerous intrusive bodies, is metamorphosed, and represents the
crystalline basement. Sedimentary cover sequences overlie the
basement and can be subdivided into four structural stages.

Deposits ranging from the Middle Carboniferous to the
Permian are strongly deformed in places. The next struc-
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Figure 2. Seismic time section and structural map of the
oil reservoir in the Central Sarybulak structure.
Cypet 2. OpraabIk CapbI0yJaK KYpbLIbIMbIHIAFbI
MyYHail KOJIJIEKTOPbIHBIH YAKbITTBIK KHMACHI sK9HE
KYPBLIBIMABIK KapTachl.

Puc. 2. BpemenHoii pa3pe3 u cTpyKTypHasi KapTa
HedTaHOrO KoIekTopa B LleHTpaiabHoii Capbidynakckoii

CTPYKTYype.

Figure 3. Location of drilled wells in the Zaysan
Depression.
Cyper 3. 3aiicaH olinaTbIHAAFbI OYPFBLIAHFAH
YHFBIMAJIapAbIH OPHAIACYDI.
Puc. 3. Pacnonoxenne npodypeHHbIX CKBaKHH
B 3alicaHCcKoii BraJuHe.
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Figure 4. Correlation scheme and cross-section through
wells penetrating Permian deposits (faults not shown).
Cyper 4. Ilepmb merinaijiepin kecin eTeTin yHFbIMAIap
0OMBIHIIIA KOPPeIAUs CbI30achl JKIHEe KHMa
(*kapbLIBIMIAP KOPCeTIJIMereH).

Puc. 4. Cxema koppeJsinuy 1 pa3pe3 10 CKBasKHHAM,
BCKPBIBAKOIINM NEPMCKHE 0T/I0KeHHs (Pa3JoOMBbI He
TMOKAa3aHbI).
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Figure 5. Lithological and stratigraphic description
of the Zaysan Basin.
Cyper 5. 3aiican 6acceiiHiHiH JUTOTOTUSJIBIK KIHE
cTpaTUrpadusIIbIK CHIATTAMACHI.
Puc. 5. JIutonornyeckoe u crparurpagpuueckoe onucaHne
3aiicanckoro 0acceiina.

tural stage includes Triassic sediments, which unconform-
ably overlie the underlying formations both angularly and
stratigraphically. Jurassic rocks, which also exhibit struc-
tural and stratigraphic unconformities with both overlying
and underlying units, constitute the fourth structural stage.
The uppermost structural stage is composed of Cenozo-
ic deposits, which unconformably overlie Paleozoic and
Mesozoic formations and, in some areas, even the folded
basement.
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The age determinations were carried out using laboratory
core studies based on palynological (spore-pollen) and micro-
faunal assemblages. Within the Zaysan Depression, the oldest
rocks penetrated by drilling are of Carboniferous age.

Source rocks: composition and distribution. Within the
Zaysan Depression, the primary source rocks are represented
by Permian deposits, including the Taranchin, Maichat, and
Akkolkan formations. Their study is of critical importance for
evaluating the petroleum potential of the region.

Permian sediments in the Zaysan Depression are unevenly
distributed and have a limited areal extent. Zones of maximum
subsidence and pinch-out areas can be distinguished. The main
information regarding the depth and thickness of these depos-
its has been obtained through the interpretation of 2D and 3D
seismic survey data, as well as drilling results [7].

The greatest extent and maximum burial depth of the Perm-
ian deposits are observed in the central part of the depression,
where 3D seismic surveys have been conducted. The depth to
the base of these formations reaches approximately -5400 m
below sea level (Figure 6). In this zone, the source rocks are
least affected by degradation and retain significant thickness,
making the area a highly prospective hydrocarbon generation
kitchen.

A progressive decrease in both thickness and burial depth of
the Permian succession toward the northeast and west is asso-
ciated with compressional tectonic processes. These processes
led to uplift of the formations, their exposure at the surface,
and subsequent erosion. To the south, the Permian deposits lo-
cally plunge beneath the thrust structures of the Saur-Tarbaga-
tai mountain system.

According to 2D seismic profiles No. 76 and No. 66, a grad-
ual thinning and pinch-out of Permian deposits occurs toward
the northeast. These rocks are unconformably overlain by Me-
sozoic and Cenozoic sediments. The presence of pronounced
angular unconformities indicates active tectonic deformation
and subsequent erosion of earlier structural complexes.
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Figure 6. Structural map at the base of Permian deposits.
Cyper 6. [lepmb merinaiiepinin Tabanpl 60iibIHIIA
KYPBUIBIMABIK KapTa.

Puc. 6. CTpyKTypHasi KapTa Mo Mo0IIBe MePMCKUX
OTJIOKCHH .

Seismic profile 273, running through the central part of the
Zaysan Depression, demonstrates the preservation of a more
complete stratigraphic section and the presence of angular un-
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conformities toward the basin margins. It should be noted that
the Permian succession is complicated by a system of faults
formed and reactivated at different stages during the tectonic
evolution of the region (Figure 7).

Xline 273

Figure 7. Time seismic profile along line 273.
Cypet 7. 273 cbI3bIK 00HBIHIAFBI YAKBITTBIK
CelCMUKAJIBIK NPOQHIIb.

Puc. 7. BpemeHnHoili ceficMuyeckuii mpouiib mo JuHuu 273.

The study of the distribution of Permian deposits shows
that the greatest burial depth and areal extent of these forma-
tions are observed in the central part of the Zaysan Depression.
Source rocks in the central basin area are least affected by par-
tial or complete destruction, which is reflected in their greater
preserved thickness.

Thus, the Permian source rock sequences exhibit the high-
est preservation and hydrocarbon generation potential in the
central part of the Zaysan Depression. Toward the basin mar-
gins, especially in the northeastern sector, their degradation is
observed due to tectonic movements and erosion. These re-
sults provide a basis for petroleum potential prediction and for
identifying prospective exploration targets [8].

Discussion of Results

Analysis of source rocks. In the study of source rocks, an
important aspect is the evaluation of their hydrocarbon gener-
ation potential. This work utilizes data from specialized core
analyses conducted on samples from the Maichat Formation
interval, as presented in Table 2.

The data obtained from the Rock-Eval pyrolysis analyzer
include the following parameters:

S1 — amount of free hydrocarbons, mg/g;

S2 — amount of hydrocarbons released during pyrolysis,
mg/g;

S3 — amount of released CO:, mg/g;

Tmax — temperature of maximum hydrocarbon genera-
tion, °C.

Based on these measured parameters, the following geo-
chemical indices are calculated:

HI (Hydrogen Index) — mg/g;

OI (Oxygen Index) — mg/g;

PI (Production Index) — mg/g.

The obtained and calculated pyrolysis data were system-
atized into diagrams to determine the quality of source rocks
and its variation with depth (Figure 8). The organic richness
of the studied interval of the Maichat Formation does not ex-
ceed 10%. The investigated interval is moderately enriched
in total organic carbon. The hydrocarbon generation poten-
tial is considered relatively good, with values ranging from
20 to 70 mg/g.

The Hydrogen Index allows for the determination of the
predominant type of organic matter. As shown in the dia-
gram, most of the data indicate a marine depositional setting
in which organic material was accumulated. The normalized
oil content varies with depth, with most values clustering
around 200.

In terms of thermal maturity, almost all vitrinite reflectance
data are approximately 0.6%. It should be noted that these
analyses were performed on Permian deposits sampled from a
depth interval of 2424-2475 m (1903—1954 m below sea level)
in a well located closer to the structural crest.

Accordingly, more mature Permian deposits with higher
hydrocarbon generation potential are expected to occur at
greater depths in the central part of the Zaysan Depression.
Pyrolysis data from deeper-lying source rock intervals are
not available.

The kerogen quality, type, and thermal maturity were eval-
uated using cross-plots based on the Van Krevelen diagram
(Figures 9 and 10). The constructed plots indicate that the
kerogen falls within the transitional zone between Type I and
Type II.

In terms of thermal maturity, the organic matter is classi-
fied as mature and is located within the oil generation win-
dow.

Table 2

Results of pyrolysis analysis of source rocks

Kecme 2

Bacmanku may scvtnvicmapoviyy nupoau3oik manoay Hamuoicenepi

Tabnuya 2

Pe3yﬂbmambl RUPOJU3ZHO20 AHATU3A MAMEPUHCKUX nopoo

I'mybuna,m | SRATOC| S1 S2 | S3 | Tmax (°C) | Calc. %o Ro| HI Ol S2/S3 | S1/TOC *100 PI
2424.54 6.06 125 | 41 | 03 429.41 0.569 681 | 4.5 153 206 0.23
2424.85 6.39 13.7 | 45 | 0.3 430.71 0.593 704 | 4.5 155 215 0.23
2425.26 4.28 853 | 28 ] 0.3 429.78 0.576 664 | 6.5 101 199 0.23
2425.54 4.7 9.83 | 31 | 03 429.15 0.565 654 | 6.4 102 209 0.24
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Figure 8. Summary results of pyrolysis data for source rocks.
Cypet 8. bBacTankspl Tay KbIHbICTAP (OBIHIIIA THPOIN3
JNepeKTepiHiH JKHHAKTAJIFAH HOTHKeEJIepi.

Puc. 8. CBonHbIe pe3yabTaThl MUPOJIU3HBIX JAHHBIX 1O
MaTEePUHCKHM MOPOIaM.
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Figure 9. Kerogen type and thermal maturity.
Cyper 9. Keporen Typi ’dHe KbLIYJBIK KeTijyi.
Puc. 9. Tun keporesa u TepMuyeckasi 3pejiocThb.

The pyrolysis results of the source rocks allow several con-
clusions to be drawn. The source rock interval of the Maic-
hat Formation within the Permian deposits is characterized by
kerogen that falls within the transitional zone between Type I
and Type II. This interval exhibits a good hydrocarbon gener-
ation potential, and the kerogen is classified as mature, corre-
sponding to the oil window.
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Vitrinite reflectance data indicate a value of approximate-
ly 0.6%, which reflects the onset of thermal maturity of the
source rocks. Thus, the hydrocarbon generation center is likely
localized in the deeper parts of the central Zaysan Depression,
where Permian deposits occur at maximum burial depths and
provide optimal conditions for thermocatalytic decomposition
of organic matter [9].

Conditions of Hydrocarbon Generation and Migration.
Tectonic activity played a key role in the formation of struc-
tural and fault-sealed traps. The system of faults and steep bed-
ding angles likely facilitated the migration of oil and gas from
source rocks. At the same time, these tectonic movements also
contributed to the partial destruction of accumulations and the
leakage of hydrocarbons.

At the end of the Triassic, during the fourth stage of tec-
tonic activity, the source rocks were buried to sufficient
depths to initiate oil generation. This period was associated
with the formation of Permian accumulations. However, as
noted earlier, Permian strata locally reached the surface at
steep angles, which may have led to partial loss of generat-
ed hydrocarbons, primarily the lighter oil fractions, leaving
behind heavier components within the accumulations. Sub-
sequently, these formations were overlain by Jurassic sedi-
ments. The dominant trap type at this stage was represented
by fault-sealed traps.

At the end of the Jurassic, during the sixth compressional
tectonic stage, new migration pathways were formed along
newly created and reactivated faults. A portion of the Perm-
ian hydrocarbons migrated into overlying Jurassic deposits.
Hydrocarbon accumulations formed in both structural and
fault-sealed traps. Due to the exposure of parts of the Jurassic
and Triassic deposits at the surface, a portion of hydrocar-
bons was lost.

During the final tectonic stage, biodegradation of oil oc-
curred with associated gas generation, leading to the for-
mation of gas accumulations. Compressional tectonics and
faulting contributed to the development of structural and
fault-controlled traps, which facilitated gas migration into
Jurassic and Paleogene deposits. The scheme of hydrocar-
bon generation and migration is illustrated in profile 171
(Figure 10).

Migration of oil from source rocks occurred through sev-
eral pathways. The presence of porous and permeable inter-
vals within the Permian deposits provided pathways for ini-
tial migration. Steep bedding angles also played a positive
role in facilitating hydrocarbon movement within the Perm-
ian succession. The abundance of faults cutting through the
stratigraphic section enabled vertical migration into overlying
formations[10].

The schematic migration process is illustrated on Xline pro-
files 315 (Figures 11 and 12).

Oil generated within Permian source rocks migrated along
faults and permeable beds dipping at steep angles. As a result
of this primary migration, lithological, stratigraphic, and struc-
tural oil accumulations were formed within Permian reservoir
units.

Subsequent tectonic movements induced secondary migra-
tion of oil from Permian accumulations into overlying Jurassic
deposits. During this process, heavier oil fractions tended to
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Figure 10. Model of hydrocarbon generation and
migration.
Cypert 10. KemipcyTexTepin reHepanusicbl MeH
MHUTPALIUSACHIHBIH MOJIEJTi.
Puc. 10. Mogesb reHepanuu 1 MHTPALUHU YIJIEBOJOPOAOB.

Figure 11. Seismic profile along line 315.
Cyper 11. 315 cbI3bIFbl 00 BIHAAFBI CEHCMUKAJBIK
npopuib.

Puc. 11. CelicMuyecknii npopuias no aunun 315.

remain within the accumulations, while lighter components
could have been lost.

During the final tectonic stage, gas accumulations were
formed within Jurassic and Paleogene deposits. These traps re-
sulted from late-stage hydrocarbon migration and subsequent
sealing by effective cap rocks [11].

Thus, the structure of hydrocarbon accumulations in the
region represents a multi-stage system of migration and ac-
cumulation, in which oil and gas are distributed across strati-

Figure 12. Schematic model of hydrocarbon migration
pathways based on profile 315.

Cyper 12. 315 npoduib Herizinae kemipcyTekTepain
MHTIPANMS KOJIJAPBIHBIH ChI30ATBIK MO,
Puc. 12. Cxemarnyeckasi MojieJIb MyTell MUTPalMH
YIUICBOI0PO/IOB Ha OcHOBe npoduis 315.
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Figure 13. The model of multi-stage hydrocarbon
migration and accumulation history.
Cyper 13. KemipcyTekTepain KoncaTblibl MUTPAIlUSIChI
MeH ery (;KHHAKTAJIy) TAPUXbIHBIH MOJIeJIi.
Puc. 13. Moaenb MHOT03TalHONH MUTPaliMi U HCTOPUHI
AKKYMYJISLIUH YIJIeBOIOPO/IOB.

graphically different complexes ranging from the Permian to
the Paleogene (Figure 13).

Conclusion

Comprehensive geological studies of the Zaysan Depres-
sion have demonstrated that Permian deposits (the Taranchin,
Maichat, and Akkolkan formations) represent the primary
source rocks of the region. Their greatest development and
maximum burial depth are observed in the central part of the
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Teonorus

depression, where the most favorable conditions for hydrocar- The central part of the Zaysan Depression is the most pro-
bon generation are established. spective area in terms of hydrocarbon generation, migration,

Seismic surveys, drilling data, and structural analysis have  and accumulation. The results obtained may serve as a basis

revealed the presence of pinch-out zones, tectonic disconti-  for further petroleum potential assessment and for planning
nuities, and fault-sealed traps that facilitate both primary and  future exploration activities in the region.
secondary migration of oil and gas.
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