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Fig. 1 The results of apatite fission track analysis of samples from the Longmenshan
area and western Sichuan foreland basin
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(a) Tectonic sketch of the Longmenshan area and western Sichuan foreland basin; (b) apa-
tite fission track age (Ma); (c¢) maximum palacotemperature and time of cooling; (d) ma-
ximum burial depth; F, Anxian-Guanxian fault; F, Beichuan-Yingxiu-Xiasoguanzi fault; F,
Maowen-Wenchuan-Longdong fault; 1. Songpan-Garzé fold belt; II. Maowen-Wenchuan duc-
tile shear zone; IIl. Longmenshan thrust nappe belt; IV. Longmenshan foreland detachment
belt; V. western Sichuan foreland basin
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Table 1 The results of apatite fission track analysis

H AR % 2 CW3 CWl14
HEER W= A B R B
HE 2 PEH (Ma) 173416 140424
EHBHTRBEE (um) 12.1440.38 11.3640.52
RHEEE (Ma) 210--59.5 150—55.8
BC & BEMECC) 20—74 20—90.57
= # —0.763 —-1.37"
BEREE (Ma) 59.5—35.9 55.8—35.5
# CD B HEBECC) 74—27 90.57 -31.32
i 1.522 2.414
- MRMEE (Ma) 35.9—0 35.5—0
DE B BERECC) 2720 31.32—20
rSB 0.56 0.56
BC B JURENIEE (m) 1470 1882
= PR % (mm/a) 0.008 5 0.018
il :
A CDh B EFEE (m) 1117 1647
3 & #2% (mm/a) 0.047 0.081
v
S DE & BEAEE (m) 353 235
I #E S (mm/a) 0.0098 9.006 6
K IBEAR A (Ma) 59.5 55.8
BAHERNEE (m) 1470 1882
EAEBENEECS) 74 90.57
HESHMROMBEIE (m) 1470 1882
Hrtrw AR gs ekt NIFERT RS2 3

B RPETHEEEA DT LN, RAN SR LR A 2.5C/100m
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59.5Ma kB E KEH, KT 2B REE X 74°Co BWE, RITLATHE ByF 4
BT, T2 P EE B H R, MBE4- 59.5—35.9Ma JlR], HEHE 7 ERKIERE 1.99°C;
MEE4S 35.9Ma 24, K B8 i FRIRERE 0.195C,
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Fig. 2 (a) The geothermal and uplift (subsidence) curve of upper Triassic sandtsone
in the Longmenshan foreland detachment zone (place:Guanxian of Sichuan province); (b)
the geothermal and uplift (subsidence) curve of Upper Jurassic sandstone in the Sichuan

foreland basin (place:Pengxian of Sichuan province)
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Fig, 3 The sedimentary and burial curve of Ping-3 well in western

Sichuan foreland basin
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Fig 4 The relationship between the apatite fission track ages and the elevations in
the Longmenshan area and western Sichuan foreland basin

(surface samples)

10Ma DUSRAL)I-BFB-/NRFWR AERUREA R ZRBR, K0 F 2 £ (K
2),FF BALN-BeFE -k F R E— RO TR E BIAKR, RIAE-HBOESE R
L3 3 TR O OB TR OO R —BUR 4, W I B R )| e R R 2 AR
FrEEARL (52 2)o 60Ma DI, o0 1eli8 B v 58 i A || 78 B b 2 0 OB T3 =6 4, 48 (X
(% 3)o



212 H it 2 Eicd 1995 £

15 gp-mmwa T M 2

3 UEBK ’ O TRERMNN
L 144 measurement
Q value of sample
%

" 13 {)

|

: o

B 121

5

oo

H- &

195 ) 100 150 700

RERERERTESR Ma)

Bs5 ZINLBERAN)IEEEEBKARNERTRENRTFRXRE
(€"Fo P2 D)

Fig. 5 The relationship between the apatite fission track lengths and ages in the
Longmenshan area and western Sichuan foreland basin
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Table 2 The comparison of the uplift rates since 10Ma B. P. among the Songpan-Garzé

fold be't, Longmenshan thrust zone and western Sichuan foreland basin

BiEHT BRFERR BFAEE (m) BEFHE R (m/Ma)
nE-HRBEy BE FHERLPEREE >4000 >400
p AR ek 3. F b i BE, ENE >6000 >600
p AR :0f5T 808 g4 & 353(35.9Ma IR 9.80
TIPS BY B 4 M1 PH 4% ¥ & 235(35.5Ma [ 3k) 6.62

¥3 RMWBBERBHFEES)IERNRERM 6oMa LR T HEX R

Table 3 The comparison of the uplift rates since 60 Ma B. P. between the Longmenshan

foreland detachment zone and the western Sichuan foreland basin

Ha W SITBRRBTERE BFEE (m) BEFAME (m/Ma)
0L B Bk A AR P R MEME 1470 24.70
Y EEEDG 1882 33.72
TG BT fh 22 SE¥E3FH 2500 41.70
13 3000 50.00

HRAE-HRESEEZEBERNET LS AT % 4 HO0THE (£F)
HREZ XL AT A1 7E 60Ma 2 BT, FARE- H BRSO HORETT B4R 5 ) | A Bl i R 0 A OB Bh 4R
BHRXAR, RE-HRESFETBRRN, 2 TFEBRR; 60Ma LI, athlig
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Fig, 6 The comparison of the, uplift (subsidence) rates between the Songpan-Ganzi

fold belt and the western sichuan foreland basin,
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THE UPLIFT OF THE LONGMENSHAN THRUST BELT
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Abstract

Through the measurement and computer modelling of the apatite fission track
data and vitrinite reflectance, the uplift history of the Longmenshan thrust belt
and uplift (sutsidence) history of the Western Sichuan foreland basin have been
studied in details. The Songpan-Garzé fold belt has been uplifted at least 3—4km
since 10Ma B. P., with an uplift rate of at least 0.3—0.4mm/a. The Logmenshan
thrust nappe belt has been uplifted 5—6km at least since 10Ma B. P., with an up-
lift rate of more than 0.5—0.6mm/a. The Longmenshan foreland detachment belt
has been uplifted 1—2km since 60 Ma B. P., with an uplift rate of 0.016—0.032mm/a.
The Western Sichuan foreland basin has been uplifted 1.7—3km since 60Ma B.P.,
with an uplift rate of 0.028—0.05mm/a. The uplift rate on the western side of the
Beichuan-Yingxiu-Xiaguanzi fault is 40 times as much as that on its eastern side
since 10Ma B. P. The palaeo-temperature gradient was 25°C/km in the Western
Sichuan foreland basin,

Key words: fission track, uplift (subsidence) history, basin modelling, Long-
menshan thrust belt, Western Sichuan foreland basin
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