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Key challenges and research methods of petroleum exploration in
the deep of superimposed basins in western China
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Abstract ; Based on comprehensive knowledge of deep reservoirs all over the world and petroleum geological
features of superimposed basins in western China, this paper recognizes three key challenges of petroleum ex-
ploration in the deep of superimposed basins in western China. The first challenge is that hydrocarbons genera-
ted in multi-phases mix together and their origins are not clear, making it hard to select leads. The second chal-
lenge is that fractures and dissolved pores/cavities mix together in reservoirs and their origins are unclear,
making it hard to predict favorable plays. The third challenge is that phases of hydrocarbon vary greatly and the
distribution of hydrocarbon is influenced by high pressure and temperature ,low porosity and permeability and
several driving forces of migration, making it difficult to predict exploration targets using existing pool-forming
theories. Therefore , to accelerate hydrocarbon exploration in the deep of superimposed basins in western Chi-

na,we have to find answers to three key issues: (i) multi-stage tectonic overprinting and deep hydrocarbon
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generation and evolution; (ii) development mechanism and pattern of deep effective reservoirs; (iii) compo-

site pool-forming mechanism and accumulation pattern of hydrocarbons in deep strata. It is suggested to adopt a

research method that integrates forward modeling with inversion analysis of hydrocarbon accumulation process

and a technical route of “geological condition-mechanism-pattern of hydrocarbon accumulation”. Tarim Basin

and Junggar Basin can be choosen as the focus of study as they have the greatest deep petroleum resource po-

tential. It is expected to develop theories on composite hydrocarbon accumulation in the deep of superimposed

basins in western China and supporting techniques to predict hydrocarbon distribution. These new theories will

promote hydrocarbon exploration and fast reserve growth in the deep of western China basins.

Keywords : hydrocarbon distribution pattern, hydrocarbon accumulation, deep hydrocarbon exploration, superim-

posed basin in China
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Fig. 1  Distribution of petroleum resources in the deep of superimposed basins in China®
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Fig. 2 Reserve growth pattern in the deep of main superimposed basins in western China
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Fig. 4 Porosity variation with depth and its basic model in sedimentary basins

PR TR AE T B2 Y FLBR B 5 1 22 3 5
PUERA 5%, JHG i A 43 b 3 o B2 TP JOUR KL A |
JRAEAREE

2.3 BEFLEEES,HENFESR

DRETS I R R TR , A AR B R IR
FLBRILT- LR 52 408 2 56 =, B B oMk A il <
FECEL S U A FL B B A 8 5% (43 R ) Ok R
o S s TR TRAR AR B A5 AR 2 XA

35~38]

FRUCAE AL R B A R B AR
M3 TRy FH PR B P 25 il (5 400 ~ 5 600 m) fif
JE A S F U A T i S O I U AR T ER
RAETR AR Z (18] 5) 5 3 LA 2 4 i M IX A
WA A HERIZ A HIRE 1K 6 000 m, 1
DRAFI R I A AL BRTEE o AN E R L e I, TR
MAZRETRALLBRE T2 gk
B R S SCEUR U AE B RS - T S
WEREIE R A B 3 AN UAE LR, P e R i —



%5

PR MER . v [ P 0 1 ot TS BT I 4% T s ) 2 R PR S L e 5 7 X 523

102 -
TZ16 TZ77 TZ241

TZ24 TZ80 TZ261
WLREEAURE 1730 Tz82 TZ263
Tz44 TZ83 TZ621
TZ53 TZ84 TZ721
TZ58 TZ85 TZ882
TZ62 TZ86
TZ63 TZ132

. TZ69 TZ161
s TABRE 1770 T1Z162
TZ71 TZ166
TZ72 TZ169
TZ73 TZ241

a TZ74 TZ242

BIER/(10°um?)

102 |

10
TLBREE, %

Pri62-1

621

Hirh62-2

K5 5 HUR S ot X SRR BRI R i 2 S T R Ak 15 0 26
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Tazhong area,the Tarim Basin
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