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The Paleozoic tectonic evolution and the Carboniferous source
rocks in the northern Juggar Basin

Yu Tengxiao' ,Cao Zicheng' ,Xu Qingi' ,Pan Quanyong' ,Xue Hui’,Liu Shilin®, and Xie Guojun’

(1. Research Institute of Petroleum Exploration and Development ,SINOPEC Northwest Company ,
Urumgt , Xinjiang 830011, China;
2. Northwest Branch of SINOPEC Petroleum Exploration & Production Research Institute ,Beijing 100083, China)

Abstract ; The tectonic evolution history of the Northern Junggar Basin from the Sinian to the Carboniferous can
be divided into two stages based on study of its fault evolution. The first is ocean basin spreading stage from the
Sinian to the Middle Ordovician and the second is ocean basin subduction and plate suturing stage from the
Late Ordovician to the Carboniferous. During the Carboniferous, the northern Junggar Basin was in bathyal-
shallow marine and ocean-continent transitional environments, and therefore was suitable for the development
of source rocks. Drilling data and field outcrops reveal that there are two sets of source rocks developed in the
Lower and Upper Carboniferous respectively. Oil-source correlation and tectonic evolution analysis suggest that
the oil/gas of the Lun-5 and DB-1 wells are mainly derived from the Carboniferous source rocks in the Wulun-
gu depression.
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Fig. 1

Structural units of the northern Junggar Basin
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Fig. 2 Sketch map showing the Paleozoic tectonic evolution in northeastern Xinjiang
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Table 1 Source rock statistics of the Carboniferous Bashan Formation on the northern margin of the Junggar Basin

= BBIEEE/m  BEEJRE (SR + BRI HA TOC &8, % T/ C Sy /(mg-g™")
51 1 407 0.04 0.69(1) 448(1) 0.10(1)
fiig 1 720 0.07 0.60(7) 447(7) 0.56(7)
TG 1 313 0.07 0.40(1) 457(1) 0.33(1)
VG 3 207 0.05 0.36(2) 464(1) 0.01(1)
R 58 1.00 3.30(1) 434(1) 9.21(1)
"2 1.33(4) 440(4) 0.60(4)
"3 254 0.01 1.38(1) 446(1) 1.29(1)
5 1268 2.33(24) 459(24) 1.57(24)
FA S| 2 590 0.13 1.56(18) 454(18) 2.81(18)
ki 3 1 400 0.02(0. 001 4)
iph 1 596 0(0.12) 47.30(4) 457(4) 50.89(4)
% 26 384 0. 05
k1 926 0. 26 (JREFEIKE) 0.52(16) 437(16) 0.50(16)
#6 257 0. 16 ( G (A% K R4 ) 0.54(3) 445(2) 0.47(3)
&1 928 0. 60 (R BH5EJK A FITIHE KA ) 0.26(6) 461(2)
2 1 063 0.09(1)
2 0.10 0450) 50 022(2)
7 150 0.25(BEIRE) 0.08(10)
TV 17 527 0.11 3.11(7) 456(7)
v 8 4.04(1) 455(1)
W TOC BB ; T PRI 3 S, S T IEAR PR IR 5 1o
* 555 R AR

R2 EERIMICEA R R KRASE KB RIFES ST RO HALILE 1)
Table 2 Source rock statistics of the Carboniferous Dishuiquan Formation and its contemporary strata

on the northern margin of the Junggar Basin

5 () Bl (S JEEE/m I (8 A e B TOC &8, % T/ C Sy/(mg - g™")
51 49 0. 80
%52 230 0.79(12) 426(12) 0. 47
Fiidg 1 335 0.97 0.94(15) 472(15) 0.44(15)
TG 2 208 0.58 0.68(3) 465(3) 0.17(3)
1 460 0.76 0.83(12) 446(12) 2.04(12)
T K SR T 480 0.85 1.08(33) 431 ~487(34) 0.41(33)
g B K ) 1015 0.73 0.58(12)
R PR T 74 0.81 1.21(14)
8 R PR ) 0.75(14) 515(14) 0.09(14)
Y IRAG L 5 ] 1 246 0. 50 0.48(8)
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Fig. 3 Biomarkers correlations between mudstones and oil-bearing sandstone
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Fig. 4  Chromatograph of saturated hydrocarbons of oil-bearing sandstone in DB1 well and that of mudstone in

the Dishuiquan Formation on the Dishuiquan outcrop
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