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Fig. 1 The tectonic units and oil and gas distribution in northeastern Amu Darya Basin
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Fig.2 The comprehensive stratigraphic column in the right bank block
of Amu Darya River
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Table 1 ~ Gas chromatographic parameters of source rocks and typical crude oils in the right bank block of Amu Darya River
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Fig.3  Gas chromatographic characteristics of typical source rocks and three types of oil samples in the right bank block of Amu Darya River
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Fig.4 Characteristics of hydrocarbon inclusions in the right bank block of Amu Darya River
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Fig.5 Homogenization temperature histogram of fluid inclusions of
typical wells in the right bank block of Amu Darya River
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Fig. 6 Burial history and thermal history curve of typical wells in the right bank block of Amu Darya River
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Fig.7 The maturity modeling results of single well in different zones in the right bank block of Amu Darya River
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Fig.8 The thermal evolution maps of Middle and Lower Jurassic coal measure source rocks in the right bank block of Amu Darya River
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Fig.9 The thermal evolution maps of Upper Jurassic source rocks in the right bank block of Amu Darya River
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Fig. 10 Dynamic hydrocarbon accumulation process of carbonate reservoir in the right bank block of Amu Darya River

6 & it

(D) BT A 7 X R AT T RP GEMEAR | -
IRB GEPe I A e 4k 3 B IR IRUA, A LE 3 i |
o JICSA RE AT I AP SO RE BE BT it 5 3 28 . i
P He A A I IR0 22Ok A AR SR
L, PSRBT 20k A MR SR R kRS
HAFAER IRRHIE o

(2) BT Qe Ti) A DX HRAF A S R — W 1
T30 L P A AR — T i 20 R S 2 4
TR < FPREIY] LA R R 2 G AR R U A I
Bl e 3 IRA T LR Gk A i
TE B 5 IR R DL P T DR G AR R R A

MRIR T ITEE N £

() A ki A o A R W - R OR D GEE R AR TR
ARSI A A ke, e S TR R AR S
[ o8 S R T W ey 1= R W R 2
TR AN AE 5 R R, T i 28 W A
AR e A R EAL T ARG . A BRI B
T AR JRE - L S5 B 7R 1] P I R R A A

(4) Bl i3 A7 2 DX B 2 AT L0 R <R P o
S 28 S IR TR RE A B IR TR L AR BT M
DX A ORI B B Ly T P AT JC R DA it
EERAT WY TR VU AR X 2 P 1 e
AN I 20 IR AU AY A e, SR 5
JEE B2 SR BLA I AR S 22 e i) R



438

2 % Xk

[1] IHS Energy Group. Amu—Darya Basin [DB/OL]. THS Basin
Monitor, 2015.

(2] A—JR, BRI B2 B, 55 o BT A AR A s i U

FLAE 5 A A X 2 B (1], 0l 52 5 4 FT L 2015, 37(6):
758-763.
YU Yixin, YIN Jinyin, ZHENG Junzhang, et al. Division and
resources evaluation of hydrocarbon plays in the Amu Darya
Basin, Central Asia [J]. Petroleum geology & experiment,
2015, 37(6): 758-763.

(3] SWokuk, X I, AR MR, 45 . Bk AR 4 b 1o < b B e
SR Al B L) ] B il bR, 2006, 27(2) : 260-264.
GUO Yonggiang, LIU Luofu, ZHU Shengli, et al. Hydrocarbon
geology in Amu—Darya Basin and prediction of its favorable ar-
eas[J]. Xinjiang petroleum geology, 2006, 27(2): 260-264.

[4] ULMISHEK G F. Petroleum geology and resources of the
Amu-Darya Basin, Turkmenistan, Uzbekistan, Afghanistan,
and Iran [M]. USGS bulletin 2201-H, 2004: 1-84.

[5] Zikal, Bt , ERAL, 55 PIUHA 4 0k 2 2 e &

HiTRRIE B0 T (1], R T, 2010, 30(5): 6-12.
LI Haowu, TONG Xiaoguang, WANG Suhua, et al. An analysis
of geological characteristics and exploration potential of the Ju-
rassic play, Amu Darya Basin[J]. Natural gas industry, 2010,
30(5): 6-12.

[6] MAKCHMMOB C II, CTPOTAHOB B II, WJIbUH B [I.
JIOBYLIKM—CIIyTHUKK B CTPYKTYPHbIX [IapaX—HaBbIil 06beKT
i TIOMCKOB Sa/IeKeH HeptH BAMYIApPbHHCKOI
TIPENMYTITECTBEHHO Ta30HOCHO# obmactu | J ]. Teomorus wedbtu u
rasa, 1981, 3: 35-40.

(7] MAKCUMOB C II, [IAHKUHA P I, CMAXTUHA A M.
Ycnosusa QopMHpPOBaHUsS YIJIEBOAOPOIHBIX CKOIUIEHMIT B
Me3030CKHsI OTIOXKEHUAX AMYTapbHHCKOI rasoHedTsHOM
HPOBI/IHL[MI/[[J]. Teonorus wedru u rasa, 1987, 5: 20-27.

[8] CTAPOBMHEILL U C, YATIAJIA U JI. O popmupoBanun u
pacipeie/leHH Ta30KOH/ICHCATHBIX M HeTAHBIX 3aIeKeil B
Awmynapbunckoit sranuse [ J]. Teonorus u passemka, 1976,
6: 64-69.

(9]  BEEESC, B, s, 25 . 85 LA 73 V4 T R LA T A

Tt P 1 b R AL 2 A PR ER I (D). Bk Ak, 2015, 44(2):
189-195.
LIAO Zewen, YANG Shan, ZHANG Haizu, et al. Geochemical
constraints on the thermally stable marine crude oil reservoirs
in the Tarim Basin, NW China[J]. Geochimica, 2015, 44(2):
189-195.

[10] Zsifpte  BR0G K28, 5. A ARA— SRR
A LB BR AL 2 R KR R T (D). T AR SO
2010,15(4):23-29.

LI Haihua, QIU Qi, ZHANG Yanxia, et al. Organic geochem-

istry characteristics and hydrocarbon generation potential of

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

TR AH T 20224F 45 27 % 45 41

Carboniferous—Permian marine source rocks in Erlian Basin

[J]. Marine origin petroleum geology, 2010, 15(4): 23-29.

DIDYK B M, SIMONEIT B R T, BRASSELL S C, et al. Or-

ganic geochemical indicators of palaeoenvironmental condi-

tions of sedimentation[J]. Nature, 1978, 272: 216-222.

FU Jiamo, SHENG Guoying, XU Jiayou, et al. Application of

biological markers in the assessment of paleoenviroments of

Chinese non—marine sediments [J]. Organic geochemistry,

1990, 16: 769-779.

W 2 AR, VKRR, S IR RE I UR R OR 1 b H R

PR B R 2 ] Al R ST &,

1995,22(3):1-6

DAI Jinxing, HE Bin, SUN Yongxiang, et al. The formation

and source rock of coal-formed gas accumulation domain in

Central Asia: one of the coal gas accumulation regions in Cen-

tral AsialJ]. Petroleum exploration and development, 1995,

22(3): 1-6.

RSO, e WSO, 45 IR B AR RO RIT T J5 7k B

HILT . A im s, 2003, 24(3) : 264-267.

LIU Wenbin, YAO Suping, HU Wenxuan, et al. Application

and research approaches of fluid inclusions [J]. Xinjiang pe-

troleum geology, 2003, 24(3): 264-267.

FOR RGN, DA S, A BTIEAT A R A DR R

SRTLT]. IR 5 HF & ,2012,35(2): 1-5.

WANG Qiang, Cheng Xubin, FEI Huaiyi, et al. Reservoir—

forming process of A block in the right bank of the Amu

Darya River [J]. Natural gas exploration & development,

2012, 35(2): 1-5.

SN, VEAR AR RA, AF . BTIRT AT L T iR Eh Aok

BCHSERS IT R LM ] JEst Brea iR, 2013.

LU Gongxun, LIU Henian, DENG Minmin, et al. Large scale

sub—salt carbonate gas fields exploration and development in

the Amu Darya right bank area[ M]. Beijing: Science Press,

2013.

RO R FRAM , 7, 45 . BT A 2 DX Mty 3 AL 45 1
EARPELT]. RIS T, 2010,30(5) : 18-20.

XU Jianliang, CHENG Xubin, WU Lei, et al. Structural evolu-

tion and hydrocarbon pooling conditions in the Amu Darya

right bank block, Turkmenistan [J]. Natural gas industry,

2010, 30(5): 18-20.

AR AL SE, R I X R I P AR A S

K HAmA IR (1], Mk, 2004, 25(1): 68-73.

LEI Zhenyu, DU Shekuan, ZHANG Chaojun. A comparison

of the basins in Western China with those in Central Asia and

the oil gas exploration potential of Western China [J]. Acta

geoscientica sinica, 2004, 25( ): 68-73.

SRS K #E, AR AR, A5 v IV DX AT 09T 7 b A i
B A O M v REAE B AR [ ]. T A I A )R, 2010,
15(4):48-56.

ZHANG Zhiwei, HE Yongyao, WANG Chunsheng, et al.



FIRAEAT « FTAERAT A i DX PR 2 28 40 Bk R A il < sh 2 1t

[20]

Structural characteristics and evolution of Chardzhou and
Bukhara Terraces in Amu—Darya Basin, Middle AsialJ]. Ma-
rine origin petroleum geology, 2010, 15(4): 48-56.

SR e AR 2, SR L A L BT A R W S 2 ATt
AR R A S M R S DA BP AR I ()], RARAT
k,2015,35(6):24-29.

FEHFSE

439

NIE Minglong, XU Shubao, WU Lei, et al. Feature of gas res-
ervoirs in subsalt faulted reef complex in the right bank of the
Amu Darya River, Turkmenistan and their significance in ex-
ploration: a case study of the BP gas reservoir[ ] |. Natural gas

industry, 2015, 35(6): 24-29.

REE R

Analysis of dynamic hydrocarbon accumulating process of Jurassic
pre—salt carbonate reservoirs in the right bank block

of Amu Darya River
BAI Zhenhua, ZHANG Liangjie, WANG Hongjun, SHAN Yunpeng,
CHEN Huailong, WEN Guangyao

Abstract: Amu Darya Basin (also known as Karakum Basin) with rich natural gas resources is located in Central Asia.
The Jurassic pre—salt carbonate reservoirs (Callovian—Oxfordian) is the main oil and gas producing layer. There are
various types of Jurassic pre—salt carbonate gas reservoirs in the right bank block of Amu Darya River, and the gas—water
system is complex. The unclear understanding of the reservoir forming process makes it difficult to predict the distribution
of natural gas. In recent exploration practice, the discovery of sporadically distributed small reservoirs further shows the
non—uniformity of oil, gas and water distribution and the complexity of oil and gas reservoir formation and evolution in
this area. Through the analysis of structural evolution and geochemical experiment analysis and by using basin simulation
technology, the hydrocarbon generation and expulsion simulations of main source rocks were carried out. Combined with
the anatomy of typical oil and gas reservoirs, the evolution of pre—salt carbonate oil and gas reservoirs is restored, and the
oil and gas migration and accumulation patterns and the distribution of oil, gas and water are summarized, so as to provide
a basis for predicting the favorable enrichment area of oil and gas and for the next exploration deployment. The result
shows that: (1) Three sets of source rocks including Lower—Middle Jurassic coal measures, Upper Jurassic marlite and
mudstone are developed in the right bank block of Amu Darya River, and there are three types of crude oil, including
normal crude oil, low maturity condensate and high maturity condensate. The oil—-sources comparative analysis shows that
the normal crude oil mainly comes from the mudstone of the Upper Jurassic, and the two types of condensate mainly come
from the coal measure source rocks of the Middle and Lower Jurassic, with the characteristics of mixed source. (2) There
are two main reservoir forming periods in the right bank block of Amu Darya River: the end of Early Cretaceous—early
Late Cretaceous and the end of Late Cretaceous—early Paleogene. The early stage is dominated by the filling of the
condensate oil and gas generated by the Lower—Middle Jurassic coal measure source rocks, mixed with some normal
crude oil generated by the Upper Jurassic source rocks. The late stage is dominated by the filling of natural gas generated
by the Lower—Middle Jurassic coal measure source rocks. (3) The right bank block of Amu Darya River has the
characteristics of reservoir formation and evolution of "early oil and late gas, east—west differentiation, differential
displacement and adjustment and transformation". The generation and migration of oil and gas in the eastern region
occurred earlier, but the trap was formed in Paleogene and shaped in Neogene later, so it mainly preserved late gas. The
western region has experienced the filling of oil and gas in the Late Cretaceous and the evolution process of gas displacing
oil since Paleogene. The difference of displacement intensity is the main reason for the difference of oil and gas phase
state.

Key words: carbonate rock; fluid inclusions; hydrocarbon accumulation period; hydrocarbon accumulating process; Ju-
rassic; Amu Darya Basin
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