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Gas accumulation characteristics and exploration potential of the Carboniferous
volcanic rocks in Junggar Basin

Zhang Lu'?, Li Jian'?, Song Yong’, Chen Shijia®, Lu Jungang®, Guo Jianying'?, Zeng Yuan®, Cui Huiying"?

( 1 PetroChina Research Institute of Petroleum Exploration & Development; 2 CNPC Key Laboratory of Natural Gas Reservoir

Formation and Development; 3 Research Institute of Exploration & Development, Petrochina Xinjiang Oilfield Company,; 4 School of
Geoscience and Technology, Southwest Petroleum University )

Abstract: The degree of oil and gas discovery varies greatly in Junggar Basin and the proven rate of natural gas is low. Till now, the
Carboniferous volcanic rock has the largest natural gas reserves of the basin, however, it shows complex gas accumulation characteristics
indicated by exploration practice. Based on the core, thin section observation and lab test data of wells in Kelameili Gas Field, Wucaiwan
Gas field, Fukang Sag and Dibei Bulge, characteristics of the main source rocks of section b of Songkalsu Formation are studied, and the
gas accumulation characteristics and exploration potential of the Carboniferous volcanic rocks are analyzed by combining with the studies
on reservoir properties and gas sources. The results show that the source rocks of the Carboniferous are widely deposited in Wucaiwan Sag,
Dishuiquan Bulge and Dongdaohaizi Sag, with an average TOC of 1.58%, organic matter type of mainly Type Ill, and mostly in high mature
stage. In addition, volcanic activity has promoted the hydrocarbon generation capacity of organic matter. High quality reservoirs are dominated by
volcanic rocks of explosive and overflow facies, with pores and fractures developed, forming a good reservoir-caprock assemblage with the overlying
the Permian or internal the Carboniferous tight layers. The gas accumulation conditions in the deep sag area are favorable for forming large-scale gas
reservoirs. The exploration potential is promising in Dinan Bulge, Dibei Bulge, Beisantai Bulge and Cheguai area.
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Fig.2 Thickness map of source rocks of section b of the Lower Carboniferous Songkalsu Formation in

Junggar Basin
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Table 1 Statistics of TOC and R, of the Carboniferous source rocks in Junggar Basin
BHHURFE
HIX JEL A R,/% Bk IR
TOC/% SA5E A7 /% S+S,/ (mg-g™)
- 0.03~27.87° 0.0098 ~ 1.0444 0.06~71.41 0.70~1.80
&l 2.74 (122) 0.2177 (15) 5.54 (113) 1.21 (33)
7K . N 0.16~1.27 0.0034~0.0090 0.01~1.79 0.66~1.80
] Cs RepcE 0.77 (28) 0.0065 (3) 0.41 (28) 1.37 (21) it (4]
N— 0.03~4.19 0.0066~0.2545 0.05~3.97 0.81~1.75
Lt 1.39 (25) 0.0367 (22) 0.97 (49) 1.49 (7)
" 0.03~3.36 0.0014~1.4663 0.02~8.62 0.52~2.38
. a 0.92 (113) 0.0881 (96) 2.65 (115) 1.28 (43)
Cs
1 N— 0.13~2.48 0.0009~0.9679 0.07~9.10 0.70~1.27
HHB e 0.74 (16) 0.0745 (21) 2.00 (15) 1.06 (4)
ks R 0.18~2.48 0.0099 ~1.3041 0.15~10.87 itk [4]
b 0.85 (9) 0.2758 (5) 2.68 (9) 0.60~2.00
c,d ) )
— 0.23~2.10 0.0009 ~0.0083 0.17~6.60 1.41 (9)
whos 0.71 (7) 0.0943 (4) 2.33 (7)
. 0.03~2.52 0.0024~0.0112 0.02~15.00 0.64~1.61
X I B v.uo—z.02 VN R sm: o P U Yv.hr—1.01
ISR e 0.70 (12) 0.0056 (3) 1,29 (12) .32 (3)
A i 0.05~3.12 0.0005~0.1230 0.02~4.56 1.00~2.00
s 1 = 0.57 (54) 0.0305 (25) 0.62 (53) 1.60 (5)
Cs’
' - 0.04~4.40 0.0025~0.5852 0.01~121.37 0.48~2.20 -
[ K 1.73 (34) 0.1666 (20) 16.07 (34) 0.94 (22)
~<[H”gFJ
— 0.21~3.68 0.0004~0.3167 0.03~6.69 0.68~0.91
= 0.90 (31) 0.0422 (27) 1.29 (31) 0.71 (6)
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o /M ~ e Ko e
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Table 2 Statistics of organic matter type parameters of the Carboniferous source rocks in different areas of Junggar Basin
HX JEL Ak 3PC/ %0 FAURRL APLBEA
5 - b N —26.2~—21.28 —79~58 o
7K IR MR Cs es 24.26 @) 31701 IT,—mz
. —27.21~-22.46 —39~—6 ,
Gl —24.74 (31) ~15.9 (10) L
Cs"
N —23.68 ~—21 —68~—15 '
) i, —22.93 (4) ~40.8 (6) L
TR M
tlwsy —24.33 (1) — mze
Ccd
WK -23.51 (1) — M
g ; N —23.17~-21.64 —67~74
W - b 78 b I L I 1]
VIR TR Cs e 5246 (7) =5 ®) ,—Tm%
b SR L —21.31~-21.26 _ |
KX Cs ey 1) 6 (1) L
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