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Abstract: The characteristics of different stages of petroliferous basins are of great significance for
the restoration of basin evolution and the evaluation of hydrocarbon generation, storage and

transportation conditions. In this study, we systematically reviewed previous studies on the nature and
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evolution of the Cenozoic western Qaidam basin. Based on the interpretation of seismic profiles
combining with the basin tectonic geometry, sedimentation rate, sedimentation phase, sedimentation
cycle, sedimentation center migration and unconformity contact relationship within the basin, we
concluded that the Cenozoic western Qaidam basin, as a large intracontinental depression in a
compressional environment, has an asymmetric geometric configuration in the seismic section, high
deposition rate but slightly lower than the western typical foreland basin, and migration of sediment
centers due to strong shortening under overcompensation, with obvious reverse cycling sedimentary-
tectonic development. Importantly, the deposition of Shizigou Formation is considered as the
sedimentary boundary of the Cenozoic western Qaidam basin, showing that in the early stage, fine-
grained far-source sediments were developed, belonging to a depression basin; While, in the later
period, the sedimentation rate increased significantly, and the coarse-grained deposition developed,
which had the characteristics of atypical foreland basin. The fact significantly suggests that it’ s

controlled by the combination of tectonic activity of the surrounding mountains and overcompensation

state of the basin.
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Fig.2 Cenozoic stratigraphic column of the Qaidam basin
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Fig.3 Schematic diagram of typical foreland basin system
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Fig.4 Seismic section (a) and interpretation profile (b) of Line 8707 in the Qaidam basin



Bl FAGAE 5 55 S8 I5 AR 7Y 0 3t DO 2B £ 7 stk i 167

i F R RE T 23 A ) T R UK oy O L AR R AR AR ORI 6 L1 7)o DR, ST X A TR L
TR R CRETI0) LB DK B B2 R I JLASF0 0, B 55 il 230 0 4 A, (5 5 R 5% SIS i ol 2 4 7
(2% RISy 1) e LA U I D) 220 1= DO AR N il 1 B =1 i == il s ST R

S 5 W 2 AT R <G KA 3 A1 5 ) A v 73 XA I I Rl 2 B 1 G AR P R L PR 6 TR T R OR

B 5 SeikAREH 00062 MLkt 5 HI H (a) RAERFFIE (b)

Fig.5 Seismic section (a) and interpretation profile (b) of Line 00062 in the Qaidam basin

O— > pHO ©  WBw e Rk
200% E— N iy )% 4 il
w4000
ETZ 6000 E@UJ
= 8000
10000

[ gm0 2km

O— @ Il 7 i A8 173 30 A% T » £ Hb 9 45 748 43 X L T ol 430 A [0 19 45 4
6 8324 - CEMP14+85 - 86022 &t E- R G S MEEI T
Fig.6 Comprehensive seismic geological section of Line 8324 - CEMP14+85 — 86022

T

[ meo  2km
D— @ It 2 bk 160 5T A% 117, 23 b 130 4% 3405 4 S 17 iy il 235 b A 1) £ 485 4
7 87045 - 06040 Lkt EHIH (a) RithE MRESHEEZE (b)

Fig.7 Seismic section (a) and comprehensive seismic geological section (b) of Line 87045 - 06040



168

BOMK R o RO BR B 2 O

5% 54 &

AN B S A T UK IR R RS 4y, 1 Sk BT R b A
T A% Iy ), 2 b ) T 2 B 32 AR Ak e A R N P
A% HNE A 1 & E 2%, A B 2 b AR s Ao Bl
ZRAEER ., WK T R 050 2 R 2
I U S 26T 52 Z i A Rl 2 . 55 =22 X 5
1) 2 S 3R K 235 b B LS S U 55 ) I 1 I %
a4, T Bk LU 5 B o A AR 3R 1 — R 40 3 I T
Rz, B EJLAITE S AR L S8k KR 2 b
VG 1 DX A A i A ) 2RI i M R AT
33 MARER

I AN X6k 1) L] 390 T O 285 R0 43 1 1 4 3 AR =X
Ab, U0 R A g AT Rl AR M S — R KR fE,
Schwab™* 215 G5 I\ Ay 7 Bili 75 M 7% 0 Bk 3 — figt
P HAb S A B (3R 2) ., PEAT ARG, R E v
P b, DX — S LAY (3% I Bl A b A0 R G o R % L s AT
ST R I 42 (B8 b ) — 5 U 22 i AR R Ay S 2
78940 53501 (825 m/Ma*, w8 Al s H 5 #F5E X Y
DURR SRR AR HE A7 % Ll o DA T 7E U0 B 8L ] 7 2
AT A i Rl

x2 AREHARAMAITREER

Table 2 Sedimentation rate of different types of sedimentary

basins
‘ DU/ LR
] EERaR B .
F M 2R (m+Ma 1) o/
3 R — .
BALE ey (meMaD
E LI 23 4 IR I
11 1 24 6.6
KBl FE L)
NG 8 12 31 22
KBEB 7 29 57 36
Fii 4 5 29 37 34
AR KBl b3 — i i IXC 3 15 44 28
A0 A BRI R 2 6 44 927 186
Y 1) £ b 1 180
I i 72 P AR PR TR 4 150 927 345
HIph AP R A 3 100 400 200
b hin ALY 6 1 500 170
Ja 4k A 9 77 200 113
ZA5 RSB RG 11 71 410 169

T AR SCHRC63 1B 2k

EAEARAE L LT 8 21 O S Sk R 4
8T A AR R B AR TR A I 80 2 A BB, L

AT W B 23 b DT A T B G g im0 i AR B By
B M 2 55 T A A 4 i 04 78 TE SR kN, 7E T Il
WA (14.9 Ma) LLJF X HF IR & AL 3G %, £ 15 Ma
HIJG . S8R AR 1 F ¥ DT R i 109.1 m/Ma
BEIE] 151.3 m/Ma, JUEH R B AR AL, I HAF
T~ ) 2H B9 A 0 RR i 38 08 B T e . S [m] o B e OO
TR 0] R 5 49 3 0% o0 2% VA oG .

DR T TLEA T &

rp A AR R R i T I S T 2 Ak A s
AT T A I AR B TR Ak T R — Ik
B T e BE 0000 R k0w T S Bh i R 2T
o8 L G 0 TN TV A S o G A E 2 LB e =BV
B, TRl .40 Ma 22 47 B[R 43 & A B — B B A9 S T
) RIS € 5y NRTA 2 ST 2 A

DT oA EB— T 4md

35~30 Ma & JE AL 3B F- K T Uf 4 1 B 000, 22
FEAR R 24~20 Ma i AL & A i B T L 2
HiJE 2% 1L 2R 0T U6 B T 9 kAR R o 0 [ s B
S 0 THAE F L an Bl R 4 et AR R
AR IE RS (E 8

3) Tl

TR 1L A Y v T B AT X A 15~ 10 Ma
o B 5 B TN, R A, B AR A
e TRV 1L 2H AE B2 ) 4 b R AR R T AR T

DOWMFHH—ENRH

8~6.3.6 Ma = AL & 4 T Wk W 1& B
S ARRRRIY [ B o K4 £ 31 1 R (4 LN E N ot N B ZE IS R |
A 2 8] R AL B 2 fil, H B8 1A O U8 TG 3 R i LA
B . 20 b PR AR /N

R4 BT AT 25 HE AT B 45 B T AR, 256 ik 4
Ay BE B R 3 15 B, nT g o AR AR Sk R A 4
HUTRUE R A 4 AU R W AE L 430y % 4R )
H— T TEEATE. T TA8EH B T 5%
MO P M H M A —E AR, Hb T4
WA BRI F I KGR 3.,

HR 4 5 35 K 23 Ml PG 3 X0 B R AR AE (3R
3) 5 T I 2 b T R 56 114 A b B Sy 33 i 21 R 1K 2]
H0I0 F 3 BEE ARG, L 45 21 04 e /N ORGSR B A 3 T
T P Z b BAR Il RN K Bl A e A o A A L
MR PR A (K 2), Wik — 05 EH X
I 6 SR PR 2500 LDV TR -E A IR S LXK Y 4 A
AT S AR 4R R AR ) T G AT IS b 2 R O &R LT 4
TR R 73 1 VG A b DX 4% A~ B A OB R (5RO, DAl
A DX 38k BT AR A [ i 2 R AR T R IR (] 9



%1 FAEE 55 < S8 TR 7 Hb TG B b DO AR A 2 1 5T 169

FA/Ma | A e JE B T Mooowm F A AL B B 7 Hh R
_ A #90.8 MaZ 1k
] IR 91,8 Mash Lk
— Wi | #92.6 Me /3
] F ;3 6Md?/{§{i\ B/ 42 £98 Ma, £12.6 Ma
= || TP oM R s B 15 5 7 T 1 4
T oW | 4| 8~6MafiNik o
T
] Ll 15-10 Ma%s 1 %
dal| b
— | & BT IR G GV
_| b R B T
— 1
— 4
20 —
— 24~20Mazs I 25 T S 1L Br— LT 4 g 4L 1
] b HEA BIR S, 4085 % ) B T
— L ok B MG, B R 39 s 73
— Z A ﬁ[éhﬁ 5 S5 :llj'i I%ﬁ {51
30 —
] 35~30 Ma#i =X
— i 36 Malsi /R 42 /e 47 5E 1 46
— h
— +
= o 40 MalSt /R 4 7E W6 B 46
& A
40 — 24
] 44~40 Ma% Ik
] % 5[ >53.5 Ma% — Ik
1 VT 4R
P SCHRC57, 72 M6 S o e LB T I B 434 Sk (66 ]
B8 SEEAREEIAZHMFERMESGEELNE KithER
Fig.8 Plateau uplift and Cenozoic tectonic events, evolution stages and basin types in the Qaidam basin
RT3 LEAZWANBMREANPERZTER IS T T4 LEAIWAMBXIFTERSHPMRER
Table 3  Statistics of sedimentary rate changes in each group Table 4 Sedimentary rate of Cenozoic in the western Qaidam
in the western Qaidam basin
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Fig.9 Age vs. thickness and sedimentation rate of natural section in the western Qaidam basin
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