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Fig. 1 Tectonic unit and stratigraphic column of Qaidam Basin
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Fig.2 Regional seismic geological interpretation profile in Qaidam Basin (location is shown in Fig. 1a)
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Fig.4 Paleosalinity contour maps of E;* and N, in Qaidam Basin
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Fig.5 Paleogeography and rock associations of E,* in Qaidam Basin
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Fig. 6  Classification of the Cenozoic organic matter types based on T, and HI in Qaidam Basin
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Fig.7 Tectonic evolution profile of Qaidam Basin (location is shown in Fig. 1a)
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Fig.9 Inter—well correlation profile and sedimentary facies plan of Upper Ganchaigou Formation in the central paleouplift

and its surrounding areas of Qaidam Basin
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Fig. 10 Hydrocarbon accumulation pattern in the central paleouplift, Qaidam Basin




278

BRI R RE R 5 AR ke 0, B B A i R s
TR A F 2R A, 2 — A B R S A ¥ A A )
DX, (R AR B E— DR

5 # it

(1) NBLA M 2 E5 40 TR - DU 3Rl KR
RE A AAE UM EAR JRIRA A LT
S5 TR AIE T 4835 K 2 b i 350 — HL PP B 5 48 v
Wbz 0] & B REK R sl e

(2) v gy 8 SR A O BT Ak 3 3o 34 i B
P T | A A o S A T g |
VU — i s 1) R A 5 oty B S A R Tt Rt LA
TRAF A Ak R, e R T S 41 UOR A B ke X T

i K2R 3 500 km?; 2 o a2 28 pE LA
U 18] ZR 3T A% KA AL 1) 0 VR RN 25 AR S ),y A A
AR BRI

(3) sty B (TR B 5 T A X T P SR A e
R & AT B2 o 5T XK R iy B X A
fitt RS GEEA FEEEE IR b B R A M
/RN RSy =S e B U NI RTINS Y 2 NS =/
U AT RAME ALK AR RS , AT & IS I A ik 2
A 32 R 1 4B A2 e, PO A0 2 PG 34 B L IE
SR B LTS A AR, 2R 00— FEL B e mT e
BARIGNE & dr B wh S as A FlHE 1) X, F)
AR, TAER T — 25 A R

2 % ok

(1] SRR, MR, W RN, 45 . B9k ARG A 3 43 DX K H
AOE [T ] sIERR:, 2003, 38(3): 291-296.

DAI Junsheng, YE Xingshu, TANG Liangjie, et al. Tectonic
units and oil — gas potential of the Qaidam Basin[J]. Chinese
journal of geology, 2003, 38(3): 291-296.

(2] # [, PRIEE, R RUR, 45 . SER R A a8 th—Hr A AR
DU AL, TP EIHLR, 2005, 32(1): 33-40.

CAO Guoqiang, CHEN Shiyue, XU Fengyin, et al. Ceno—Meso-
zoic sedimentary and tectonic evolution in the western Qaidam
Basin[J]. Geology in China, 2005, 32(1): 33-40.

(3] 7R DA i b BT ks 20 75 20 vl ) e e B (3 - 1
TR ) IM ] At i Toll R, 1990, 88-100.
Editorial Committee of “Petroleum Geology of Qinghai-Tibet”.
Petroleum geology of China: Vol. 14, Qinghai Tibet oil and gas
region| M ]. Beijing: Petroleum Industry Press, 1990, 88—100.

(4] APBisE, Dhikql, ESrRE, 45 . Seah AR 4 B AL bl it R
A2 il R B B SR 1 L. AT AR, 2013, 34(4):
675-682.

FU Suotang, MA Dade, WANG Liqun, et al. Characteristics

and accumulation conditions of paleo—uplift reservoirs in Kun-

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

WA 2023 4F 45 28 4 45 3 41

bei thrust belt, Qaidam Basin[J]. Acta petrolei sinica, 2013,
34(4): 675-682.
SREIZE, BRI, BT, A BEE B P Al D
SR BELT]. ARSI &, 2010, 37(3): 263-269.
ZHANG Chaojun, JIA Chengzao, LI Benliang, et al. Ancient
karsts and hydrocarbon accumulation in the middle and west-
ern parts of the North Tarim Uplift, NW Chinal[J]. Petroleum
exploration and development, 2010, 37(3): 263-269.
BRI, M, kL, 45 . D) Gt i A B — IRl
A3t AR RO R RIS R 4tk v LT ] A i iR S
JF %, 2015, 42(3): 257-265.
WEI Guoqi, YANG Wei, DU Jinhu, et al. Tectonic features of
Gaoshiti—Moxi paleo—uplift and its controls on the formation of
a giant gas field, Sichuan Basin, SW China[J]. Petroleum ex-
ploration and development, 2015, 42(3): 257-265.
Wi e B, RARAL, BRGAR . A AR A T (M. 4B A
KRR, 2001: 299-318.
LU Kezheng, ZHU Xiaomin, QI Jiafu. Petroliferous basin anal-
ysis [M]. Dongying: University of Petroleum Press, 2001:
299-318.
SRR LT, INIA, T B RGBS b b DR B vl B i
A RIL R = S A S [T ] o B A b K2 2 4 (A AR L2 ),
2011, 35(1): 28-33.
ZHOU Aihong, SUN Yue, FENG Yu. Evolution and subsid-
ence—tectonic inversion history of Kartake paleo—uplift in Ta-
zhong area of Tarim Basin [J]. Journal of China University of
Petroleum (edition of natural science), 2011, 35(1): 28-33.
BALDWIN 8. Quantifying the development of a deep sedimen-
tary basin: the Bonaparte Basin, NW Australia [M]. Cam-
bridge: University of Cambridge, 2000: 236.
SCLATER ] G, CHRISTIE P A F. Continental stretching: an
explanation of the Post—Mid—Cretaceous subsidence of the
central North Sea Basin[J]. Journal of geophysical research,
1980, 85(B7): 3711-3739.
BLAE, THOMAS J A, B8], &5 . bk (Rt 38 45 5 il
V5 Mt 30 AR U S SRR DR LT ). DUBUEAIR, 2021, 39(3):
571-592.
WEI Wei, THOMAS J A, LU Yongchao, et al. Paleosalinity
proxies and marine incursions into the Paleogene Bohai Bay
Basin lake system, northeastern ChinalJ]. Acta sedmentolog-
ica sinica, 2021, 39(3): 571-592.
VEER, AT, Wbk, 55 . B EUR G R RIS A DU Y
W EREE ML) ). DRI, 2010, 28(3): 509-517.
XU Jing, PU Renhai, YANG Lin, et al. The palaeosalinity
analysis of Carboniferous mudstone, Tarim Basin [J]. Acta
sedimentologica sinica, 2010, 28(3): 509-517.
ERYL, AR AL . BEURPEAT AT bl SR B R i R ().
AR S IF &, 1982(3): 32-38.
QIAN Kai, SHI Huaxing. The choice of the method of paleo-
salinity determination in resources evaluation[]J]. Petroleum
exploration and development, 1982(3): 32-38.
SRR, TR, WRIR, A5 . 3k AR 4 3 v 5 ol Ak W AR DL B e
Ve W R A 7 R IR R O LT ). A il i, 2017, 38
(10): 1158-1167.
ZHANG Bin, HE Yuanyuan, CHEN Yan, et al. Geochemical



ARHAF: S

characteristics and oil accumulation significance of the high

quality saline lacustrine source rocks in the western Qaidam

R Za b NS oy B RS 1O T b B A 4

',—\'i:
RIS

279

of Meso—Cenozoic Qaidam Basin and its control on oil and gas
[J]. Oil & gas geology, 2004, 25(6): 603-608.

Basin, NW China [J]. Acta petrolei sinica, 2017, 38(10): (18] &ifedlle, 14 e, hmg B, 45 . TR [5fi R 140 o 784 T B 2 b D
1158-1167. TIPS Ty s LB AR AR I AR F i 1) LT ). 2 24l

[15]  EHuYE, sKoE, Bk, 5 . SR AR 2 h— HLPEh G A 2016, 32(3): 892-902.

FERACFRE B K20 1 23 B (1], A B b T, 2016, 43(4): LOU Qianqgian, XIAO Ancheng, ZHONG Nanchong, et al. A
1317-1330. method of prototype restoration of large depressions with ter-
WANG Yanqing, ZHANG Yongshu, XIA Zhiyuan, et al. An restrial sediments: a case study from the Cenozoic Qaidam
analysis of Cenozoic hydrocarbon generation potential and Basin[J]. Acta petrologica sinica, 2016, 32(3): 892-902.
salty characteristics of Yiliping Depression in Qaidam Basin [19] TTHF, R, N, 5. 0912520 124H KL 5E A
[J]. Geology in China, 2016, 43(4): 1317-1330. AR SR E X [T]. A2z, 2012, 33(6): 949-960.

[16]  RRR, FFRUBH, JUBCAR, 55 . Gk AR ZE Hhrh oA XA i JIANG Qingchun, HU Suyun, WANG Zecheng, et al. Paleo-
AR B O I A s L) ] A R, 2006, 11(6): karst landform of the weathering crust of Middle Permian Ma-
9-16, 37. okou Formation in Sichuan Basin and selection of exploration
XU Fengyin, YIN Chengming, GONG Qinglin, et al. Mesozo- regions| J |. Acta petrolei sinica, 2012, 33(6): 949-960.
ic—Cenozoic structural evolution in Qaidam Basin and its con- [20] XBEL, skmitn, 7 %, 45 . SPR Z2 W ath oty AR AR ety g
trol over oil and gas[J]. China petroleum exploration, 2006, AT AL 5 T A AR [T ], KMk 1 5 2%, 2011, 35
11(6): 9-16, 37. (2): 190-197.

(7] 28, SKRIIAL, 7 LA, 47 Sl Ao R AU AL DENG Kun, ZHANG Shaonan, ZHOU Lifa, et al. Formation
g A E R 1] A5 KA BT, 2004, 25(6): and tectonic evolution of the Paleozoic Central Paleouplift of
603-608. Ordos Basin and its implications for oil-gas exploration [J].
JIN Zhijun, ZHANG Mingli, TANG Liangjie, et al. Evolution Geotectonica et metallogenia, 2011, 35(2): 190-197.

R"EER
Formation and evolution of the central paleouplift and its significance
for oil—gas exploration in Qaidam Basin
ZHU Chao, LIU Zhanguo, WANG Bo, GONG Qingshun, WANG Yanqing,
TANG Pengcheng, WEI Xuebin, WU Kunyu, TANG Li, ZHANG Na
Abstract: Based on outcrop, drilling, seismic and a large number of experimental analysis data, from the aspects of

current stratigraphic structure, subsidence rate, deposition rate, paleosalinity, rock assemblage and sedimentary facies
distribution, organic matter types of source rocks, it is demonstrated that a large underwater paleouplift (central
paleouplift) is developed between Chaixi Depression and Yiliping Depression in Qaidam Basin. The tectonic evolution of
the central paleouplift is analyzed through structural analysis and paleogeomorphic restoration. Finally, the significance of
hydrocarbon accumulation in the paleouplift for the next oil and gas exploration is expounded. The results show that: (1)
In the early Paleocene, influenced by the early Himalayan compression orogeny, the prototype of paleouplift was formed,
which is distributed in a NW-SE direction on the plane, separating the Chaixi Depression on the west side and the
Yiliping Depression on the east side. The paleouplift has good inheritance from Eocene to Oligocene, and the maximum
area of the uplift area in Lower Ganchaigou period is about 3 500 km?. In the late Miocene, the paleouplift evolved into a
wide and gentle slope due to the eastward migration of Chaixi sedimentary center and the north—south provenance supply.
(2) The central paleouplift controls the formation of oil and gas reservoirs, hydrocarbons and reservoirs. Large—scale delta
sand bodies are developed in the near provenance areas at the north and south ends of the central paleouplift, while the
central main area far away from the provenance is in an undercompensated salinized water environment, and large—scale
lacustrine carbonate reservoirs are developed there. Influenced by the separation of paleouplift, it has been confirmed that
high—quality salinized lacustrine source rocks are developed in Chaixi Depression in the west during Lower Ganchaigou
to Upper Ganchaigou period, and effective source rocks may be developed in Yiliping Depression in the east. As a
directional area for oil and gas migration, the paleouplift is conducive to hydrocarbon accumulation and can serve as the
next favorable exploration zone.
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