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Abstract: The Zaysan basin is located in northeastern Kazakhstan, one important country along “the Belt and Road”. However,
Permian petroleum accumulation research in Zaysan basin is relatively few. In this paper, Permian exploration potentials of the
Zaysan basin are explored by a comparative study with adjacent northwestern margin of Junggar basin in tectonic and sedimen-
tary evolution, hydrocarbon source rocks, reservoir cap assemblages, migration and accumulation patterns on the basis of
background of tectonic evolution of the Zaysan basin. The results show both of them are the products of plate collisions and the
sedimentary systems are all controlled by faults; similar to the Fengcheng Formation, the types of Maichat Formation source
rocks are type I and type 115 sources rocks deposited in high salinity, reducing environment and they are good source rocks; the
reservoirs in the Zaysan basin are of medium porosity and low permeability reservoirs which indicates that the reservoir quality
is relatively better. In Permian strata of the Zaysan basin there exists a large set of stratigraphic traps where the oil and gas can
be directly accumulated so as to form oil and gas reservoirs. It is suggested that the oil and gas of the Permian strata in the
Zaysan basin is characterized by huge potentials for exploration.
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Fig.1 Relationship between the Zaysan basin and the northwestern margin of the Junggar basin
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Fig.2 Comprehensive stratigraphic column of the Zaysan basin
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Fig.4 2D seismic profiles of A-A’ and B-B' and their geological interpretation results
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Fig.6 Permian sedimentary models of the Zaysan basin and the northwestern margin of Junggar basin
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Table 1 Geochemical characters of oil and source rock from Zaysan basin and Chepaizi swell of Junggar basin
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Fig.7 Mass chromatograms of biomarkers of crude oil
from the Permian strata of the Zaysan basin and

the northwestern margin of Junggar basin
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Table 3 Comparison of the main Permian reservoirs between the Zaysan basin and the northwestern Junggar basin

H X I=X4 5 FLBREE (%) BBEF0 3 pm?) %2 EH
e s ekl P 7.6%~29.7% . F34 16.0% 0.08~269.00, -4 12.14 AL B
R 35 A P? 7.6%~29.7% ,F¥ R 16.0% 0.08~269.00, ¥4 12.14 hL K%

Kk 4 P f 0.2%~17.1%, ¥R 7.73% 0.01~1160.00, ¥ 0.07 AL B
B Pox 0.10%~22.74% , V30 8.69% 0.01~2050.85, 44 0.78 AL S
MK TR R4 Prw  1.11%~16.14% ¥R 7.57% 0.01~475.30,F1 0.59 fRILIE B
B RARH Pyw  0.50%~24.60%,F¥1 0 8.07% 0.01~3009.73,F# 7.02 {RFLIL B
(a)is 5 1 b
ek [ c|m [ p [ e sl |n]e|n][e [B]E [N
1438 A W B3 el E=A]
K |
7 | fi gz |
Z sk VR AR N TS B R 2 ) IS B
KA I ) R BT 15
(b)) /K 72 b 78 b 2%
gt [ C P pr] P pw [T [Tk [ To [ 36 ] ds | px| [ 1 [ KBz [E[ N
Ap -y [l 52 el LI eI =l
IR A I
5 g2
H =iz # [0 32 B N
K %) it il tih
| e
T . ] |
i (s U4 T 3 O £ T O 8
K %) LR tih TR
IR A
* Twrm H B
B iz R B 2 i P
R Z) LI I

&l 10

T 5% 4% b 55 T RS U 4 b PG b i A 1R

Fig.10 Hydrocarbon accumulation events in the Zaysan basin and the northwestern margin of Junggar basin
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Fig.11 Hydrocarbon migration and accumulation models in the

Zaysan basin and the northwestern Junggar basin
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