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Fig. 1 Tectonic location and strata distribution of the southwestern margin of Weibei uplift in the Ordos basin
() — B2 IX R A 36 6 5 () — T -Ib e e W7 28 43 A1 B b 38 43 X 5 (o) — AR5 XA 3 — 3t J3 B 28708 48 38 A 431 5
() — st 1Ly — BBt a8 It L ¥ 3t 5 #9) 17 &1 (3 Zhou Dingwu et al. , 1994 £ #0)
(a) —tectonic location in the study area; (b) —fault distribution and tectonic subarea in Weibei uplift; (¢) — tectonic-geological and sampling
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Fig. 2 Estimating age populations in a mixed distribution of AFT analysis and length distribution

in the southwestern margin of Weibei uplift
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Fig. 3 The comparison of apatite fission-track ages with strata, and tectonic movements in the

southwestern margin of Weibei uplift

TH AL R AS 7] DX B B 22 55 B T 5 i (Wang
Jiangiang et al. ,2010;Ren Zhanli et al. ,2015), X
— AR AL 5T X RS2 0 10 55 1) de T4 THEE
I (138 ~128Ma) B 417 H & 3t IX . 1T HLAEWF 5
DX P38 - M ] b 24748 45 0 A i e, 5 B — o 1) L A
P 7 AR &R Je B R RE i ok 1Y i R 4G THAE IR
(138Ma) B g BT A6 EB = & R FF b B9 4E 1% (69Ma) ,
86~69Ma B 2L AR 7 10 3¢ B 46 THAF I 1 B R AL
PR A TC 5% AT 2% B AE 5 DX 46 T8 20 2 AT B 38 I
SRR TG WU R T I R . X 5 B AN UL 2 Y
b 5T 2 S A — Bobe L BF 9T XN R T b 2 AR R
s W T BB AR T R T AL .

4 FETH BN AR L B e s

W D AT AR AR TR 1 AN RT AR HE 46 TH 8 20 B ik
(] o 30 T 45 5 4 1 I B2 33X A 2 B AT AR AL
M AR A5 B 2 3 A ik B2 15 B X TR G F i a2
Tt T B A B e e A s R R R LA — 2P 4 s
PRI V8 035 F IR IR] L ¥4 A0 A A 3 B R R A
iB kA5 1 B 8] ( Gleadow et al. , 1986; Yamada et
al. ,1995; Ketcham et al. , 2000; Zhou Zuyi et al. ,
2001a,2001b) o A YA AP R F 98 JK A7 3424230558 K

0 O [SIDJ] ¢ [PJTT J [ K TEIN]
V
] Ki
J2
LT
1000 B
T
20007 o
E Ps
= 3 [P,
1% 3000 (P
03
40007 0]
50007
e
500 400 300 200 100
F i (Ma)
B4 bR 7Y R 2R AL S0 I (2 ) B sk [

Fig. 4 Burial history of typical well (Chun 2 well) in the

north of the southwestern margin of Weibei uplift

B IERETY iz Fl AFTSolve B4 X B JK A1 K a6 47
PR Gt B — A RO BEHRL i A S 36 I 1 A I K
S5 H . B Laslett(Durang K 41) 1B K BLRL, 45 305
WG BE 28 S 16, 3pem, 480 B 18 FH B 1 AT 98 &R
I (CRS) , £ #4 % Fl Monte Carlo % 3, #8145 i
LUELHEHL 20000 2%, 545 b o P17 i 2R 12 3



S5 11 ARPILAE SRR 22 0 A T b R 0 L — IRt DX bR A AR i A T B b R 1

157

K [ R 53 M B UE

F1 BlEEAHSHRKA . GEARTRTMIK S FEE
Table 1 Apatite and zircon fission track data in study area in the southwestern margin of Weibei uplift
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RAALE | B R T00 |t N | psC10° s | 26380 Ni | piC10° ey |9 [+ 1oMm) |+ 100Mad| #8(Mo> | G (N
I 111 5294 [gse-11] Os p [BE IR 7| 28 1443 6.837 2525 11. 964 0 |104411] 13248 | 75,128 | 12.34+1.8(95)
U5 11 5294 [gse-11] Os p | #5457 | 25 6280 218. 041 959 33.296 245421 | 246415 134,249
U7 117 8 5K 94 [gse-12| Psx |BE K A| 28 1568 5.625 2352 8. 437 0 155412 | 154+9 134 [12.7£1.6(107)
WU > ly-1 | Toe [BEKA| 28 920 5. 188 2589 14. 6 2.0 9748 100+7 69 13.0£1.6(100)
WEBERE + | ly-2 | Pys |BEKf| 26 1298 3. 286 3575 9.05 0.5 | 10248 | 1054+7 | 74,138 [12. 8+ 1. 6(101)
WEWERS + | 1y-3 | Pow |BEJRAT| 28 1400 2.165 5600 8. 66 0.5 | 7546 | 7444 | 50,86 [13.141.5(103)
WU * ly-4 | Pss |BEJK G| 26 1439 3. 049 4540 9.62 0 9547 9746 | 85,132 |12.941.4(10D)
W o« ly-5 | Os [BEKA| 24 931 4. 867 4299 22.47 2.5 6946 6744 40,83 [13.341.5(92)

s« FRBUEREE A T (Xiao Hui et al. ,2013) ; ON=AH; Ns = H & FT(RUERD) &80 = AR FT %E;Ni =L FT &80 ol
=WR FTHE PGP = P HBR ik ¢ = o=FT R TR L & o =¥ FT KIF L2 N=3H FT £#:0Y P(H) <
5% B IR AT BL AR AR AR I Ny Central age(FRUGAER) , 24 P(X2>>5%,@$7kﬁﬁgﬁﬁi&ﬂiﬁﬁ Pooled age(¥¥ HI4ER) .
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Fig. 5 Thermal history based on AFT inverse modeling of Qishan-Linyou area in the southwest of Weibei uplift
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(a) —Ordovician in Caojiagou of Qishan;(b) —Permian in Caojiagou of Qishan; The dark areas represents a better fitting path,

light areas represents an acceptable path,“The solid black line”represents the best fitting path
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Table 2 Thermal simulation results of AFT from the southwestern margin of Weibei uplift

FEdh SJZ A | SRR B (um) | BRI R () | SRR IR (M) | LA 4RI (M) | e R IBAF I (M) | KRB | ARG E
qse-11(0sp) 12.3 12.5 132 130 159 0.47 0. 87
qsc-13(Psx) 12.7 12.7 154 153 186 0. 61 0.91

& AR gse-13 BERLAG B R AR B (Y
153Ma, BEAUAR B O 12. Tpm, AR R LG JE Age
GOF 0. 91 K-S Test iy 0. 61(5& 2, & 5b) ., B\
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A 3 TS S A L MELA R A L 2 BER IR AL ALLAG F
B B AR = B 40K (200Ma) B % A8 KBB4 7T
{EH AT Dz o A A R AR LR L AR S
LRRBR T RIS X Y AL T R I —
PEVRET » M JZ I AR K HAAG T » [ ik 45 5 BF 5 XA T
AR AR FE X T 2 Y SR 1 (P 4) ] AHE
I~ 20 f 1 4R T I (R] - OR O B R 2 . 5
G o 38 b T B 2R i 20 A R AR sl Y T O XL
RIS 2 B SR S T X EE ) A A A B A 3 A
TR ] B REA B — Bk, 2 5 R R AN E A
T AR LR S A A D sk i A TR 2 s
TE T 2 HAL T WF5E X fe AU 3 44 3 46 T I 5] AR X
B L A AT AR T iR SRR 3 B DURR B B
UUR T —EJREE RIS A4 .

5 118
5 TS R IR AF I 43 T L R o I 45
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B Mk B — B3 L Mg & 16 71 B B, B8 2 AR
FE TR B T R DR 22 53 4 3 40 TH B B X i
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F LV %52 R A % AR B st R B 0 R i Bk
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MU AL B A, © & kR W F AL FR W AR R Ee
(Zhang Benren et al. ,2002;Pang Zhenshan, 2006 ;
Gong Hujun et al. , 2009; Zhang Zhaowei et al. ,
2010) & B X 28 48 i< o % AR IR AE 170 ~120Ma ¥y
A 3 A WIEFE XAR T H0 AR i 5 28 0 e 1L 9T AE 1

TE J B [B] AR W A5, 2% BHAUE 9% X B Ak 2 1 4 16 6 T
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W 1 AR DX gl e 23X — I 3 Y T AR M 250
S CE 3 R G KT AR R 2 B TR R R
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The Meso-cenozoic Tectonic Thermal Evolution of the Qishan-Linyou Areas in
Weibei Uplift of Ordos Basin and Its Response in Geology:
Evidence from Fission-track Analysis

QI Kai""* ,REN Zhanli ** ,CUI Junping " ,YU Qiang” ,CAO Zhanpeng ",
YANG Peng ” ,DENG Yaren ” ,ZHANG Mengting"”
1) Department of Geology, Northwest University, Xi’an,710069;
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Abstract

Based on the study of tectonic deformation features in the Qishan-Linyou areas in the southwest of
Weibei uplift, and combined with fission-track analysis as well as thermal evolution simulation, this paper
discussed the Meso-cenozoic tectonic -dynamic thermal evolution and its response in geology. The results
show that Yanshan movements were associated with largest impact on tectonic deformation in the study
area, and there may be three times of uplift process, which occurred in the end of Jurassic to Early
Cretaceous (138 ~ 128Ma), Late Cretaceous (86 ~ 69Ma) and Eocene (50 ~ 40Ma). The spatial
distribution of AFT ages suggests that the time of uplift and cooling in the study area is characteristic of
early in than in north, was the overall uplift taking place later. The results of the thermal evolution
simulation indicate that the southern areas reached largest in palaecogeotherm in 158Ma, and had
experienced rapid uplift during the period from 158 to 130 Ma, slow uplift between 130 and 40 Ma, and
further rapid uplift after 40 Ma. Corresponding, the Meso-cenozoic tectonic thermal evolution in the study
areas remained a close contact on adjacent units. The uplift in Late Jurassic tectonic should be relative to
the process that the Qin-Qi orogen entered a strong multi cycle intracontinental orogenic period. The early
Cretaceous stable subsidence stage was the key period to mature oil and gas in Ordos Basin. The tectonic
uplift in the late Cretaceous was consistent with Qinling orogenic belt. The rapid uplift in Eocene was
caused by the tilting effect of the northern margin, which was associated with the formation of Weihe

Basin.

Key words: tectonic deformation;fission-track analysis;thermal evolution simulation; Qishan-Linyou;
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