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Thermal evolution history and hydrocarbon generation
in superimposed basin: taking the southern structural zone
in Turpamr Hami basin, Xinjiang, as an example
Feng Qiao"? Liu Yiqun® Zhang Xiaoli® Zhou Lifa> Hao Jianrong®

(1. Institute f Geosciences, Shandong University ¢f Science & Technology, Qingdao, Shandong;
2. Department ¢ Geology, Northwest University, Xi’ an, Shaanxi)

Abstract: Several sets of source rocks have developed and experienced multistage thermal evolution in Turpan-Hami
basin, a superimposed basin, as a result of long-term basin evolution and multiphase tectonic activity, thus hydrocar
borr generating history is very complicated. Study of the basin’ s southern structural belt indicates that this area has
experienced multiphase tectonic movements and modifications since Late Paleozoic. Structural thermal system and
thermal evolution can be divided into five stages, including an extensional rift stage with rapid burial and super-high
temperature gradient from Carboniferous to Early Permian; a post-rift depression stage with relatively rapid burial and
high temperature gradient during Middle Permian; an intracratonic depression stage with steady subsidence and rela-
tively high temperature gradient from Late Permian to Triassic; a broad sedimentation stage with steady subsidence and
relatively low temperature gradient from Jurassic to Cretaceous; and a compressional orogenic stage with relatively
quick subsidence and low temperature gradient during Cenozoic. Source rocks in various horizons and regions have
different organic maturation and evolutional history. Both source rocks in Permian Lucaogou Formation in Tainan de-
pression and Middle-Upper Triassic Xiaoquangou Formation in Tuokexun depression have experienced two hydrocar-
borr generating processes. The reservoir types and hydrocarbon properties in Tainan depression are obviously different

from those in Tuokexun depression, due to differences in burial history and hydrocarbon-generating history.
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Fig. 1 Distribution of structural units and hydrocarborr bearing structural belts in the southern part of Turparr Hami basin
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Table 1 Palaeogeothermal gradients of structural belts in different periods in southern Turparr Hami Basin
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Fig. 2 Plots showing thermal evolution and hydrocarbon generating history in Tainan depression in Turparr Hami basin
F2 MRk B AR RV P AL 5 S A R B B A
Table 2 Characteristic values in different stages of thermal evolution and hydrocarbon generation
of pre-Jurassic source rocks in the southern part of TurparrHami basin
H 4 AdmpE B A TTI Hh ST/ Ma HITRERE/m  HTIBRIEEE C fomr TTI AR WA
PE 15 234.0 2219 111 62(T &
s (T ) R
PlJE 15 224.7 2284 113 35(T K) R RJE
P I 62 97.2 3184 113
u ! 75 21.57 3345 102 119(Q) S RRBEU
114. 2841 1 A B
» - Pl 35 5 8 04 1&&52‘ t 1&& J%T{Ha
% 75 0.28 3498 106 76( Q) FRIG A R R
1 %E P T 15 125.3 2247 86 49(Q)
P; T 15 61.0 2127 82 37(Q) s
Tk & 15 15.1 2283 76 25(Q) Lt
Tk T 15 2.28 2008 69 18(Q)
P; i 15 130.5 2191 84 75(Q) PR BRI
EJE P, I 15 97.0 2370 89 64( Q)
- T2k & 15 9.5 2360 89 45(Q)
1 G E R
Tok T 15 28.2 2127 72 30( Q) fRe fReR R
15 169. 4 2803 104
Tok i . A
i 75 4.7 4625 112 140( Q) R J3EA R
% T; J& 15 148.4 3425 107 63(Q) %20 il
2 IR 15 23.9 3425 88 28 [ 95% 8 §
1 (@ Lt
Ix JE 15 2.75 3425 88 16( Q)
Tk J& 15 124.0 3056 97 63(N )
o1 T; J& 15 25.7 3320 86 43(N K) R RJE
Ty 15 6.8 3321 86 17(Q)

* R AR 2 TERZE KR, i 20 C .

&, NS R T3 R I4LR 28 — kA . (B %A
1, SRR PP AR B A T B B, BT AR
(1) J5 3ol 2 B R I iR

AR PR 5 I 8 =2 1) A AR R
FEEB R 25— vk 2 i 8 220K B 1) Bt e BB I
IR MR AR . S 1 R B4R
FEMG (A S 1] (97. 2 Ma) FREEAN A A, Sl
WEELI 4 104 °C, XN TTBRIRFE L 492 841 m AL
TFAE125. 3 Ma( BP9 22 1) o st ARl & I
SRR, P ERFEERIE DU . RSB DU, 35

IR B GER B T 3mSR RS, b T A i s
WY BBE, AL LA RS 43 1 J2 () TS A AT Ak A1 3
BB, DT i A A ) vl AT DA st D vt o4 2=
2.2 =BG KA

=& KA e S B A
ERMEYS 1 ER 1 IBER TR AR
BB 2), Horh R 2R 1 S 0 A A R B A O A v
BZR 1 o P ED A 2H RS 330 N AR I 7 1 N TR) AE
IEAH IR IH(96. 5Ma) , 1132 1 76 8 tH v i A
(15.1Ma) ABENEME . EA 1 Hwf B KT



272 A SRR R R

25 %

FHEANA A I R)(28. 2 Ma) FIRER T %2 1 3
(2.28 Ma) Ak, & B MRG v b H K 4L B AT R
AEWMAAEREA TR Jb MR
FEL A FE S 2 S v hr AR A () P AL R
FEAR X 42 v (B 3), HOE SR AE ok B
(169.4 Ma) HENAE &, FF I (4.7 Ma) 23k
A, SEIUZEK TTI A 140, POs AL B s .
I FAE PR 2 AR AR N 2B Jh 7 (148. 4 Ma) , 2511
20 TTI 9 63( 3R 2) . DRI, HT 7 b B v b7 F 4

HFEATMa
200 100

N OR 2 A e AT AK, O 1A 2 AR o
e, 125 DY L0 4 T b = 34 B R, i AR B il
BRARRR A, 384T 7 U

FETTMTT S P o i) DY, A L5 RS S R 8 38 T o
I, b/ B I ) th ARG . AR S Tl (A 1
e B 2 Jes FAE L 1 22 A e 3 (124 Ma) 32
ANAEMES (18 3), TS AR B AR 0 (25. 7 Ma) 3
NAEME, HINL B AR LM, —HALeT
IR AR B

HFHFAUMa
200 100

300 300 0
0 1 T 0 X 7 T T
1~ 1=
= 3 = 3 s, o
a A
I i -
PP U om k| ~ s |
| B S L E i AT o
3 Tk I 2 FE B 111 B PGB 4K 5B L v AR R (T 48 AL ] 2)

Fig.3  Plots showing thermal evolution and hydrocarbon generating history in Tuokexun depression in TurparrHami basin
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