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Evidence from Fission Track Ages for the Tectonic Uplift of the
Himalayan Orogen during Late Cenozoic

LIU De-min, LI De-wei, YANG Wei-ran, WANG Xiao-feng, ZHANG Jin-yang

Faculty of Earth Sciences . China University of Geosciences, Wuhan 430074, China

Abstract: The uplift of the Himalayan orogen is an interesting geological problem. In order to quantitatively discuss the up-
lift, its history, range and correlative problems, this paper analyzes the leucogranite by dating the apatite and zircon fission
track ages. The fission track ages, which range from 17. 0 to 5. 7 Ma, are less than the strata ages and the intruding ages,
which range from 40 to 17 Ma. So the authors infer that the violent uplift of the Himalayan orogen began in the late Cenozo-
ic. According to the fission track age results of apatite, from 5. 7 Ma B. P. the cooling and denudation rates were 18. 421 'C/
Ma and 0. 526 mm/a respectively. The relative rate of uplift and denudation during 5. 7—9.2 Ma B. P. , 0. 229 mm/a is cor-
respondingly faster than that during 9. 2—17. 0 Ma B. P. , 0. 032 mm/a. According to the fission track age results of zircon,
the cooling rate and denudation rate from 16. 2 Ma B. P. , 12. 963 ‘C/Ma and 0. 370 mm/a is less than that calculated with ap-
atite. All the results show that the quick uplift rate and denudation rate of the Himalayan occurred from 9. 2 Ma B. P. .

Key words: fission track; dating; tectonic uplift; late Cenozoic; Himalayan orogen.

( v 2001 H ’ 1998)
. ( ,2000; ,2001; ,
2001; ,2001; Reiners et al. ,2003). >
1:25 (No. H45C004003) . (No. G45C001003) (No. 200013000145).

(1975—), . . E-mail; lymldm2002@163. com



148 e 30
b
’ (MBT) 1) -
3 Y AY
1)- Y
, 4 500 m
b b
b 2
( . Y AY
, 20003 , 2001 . O
2001; , 2001 ; Reiners et al. ,2003; , ,
,2003). H
1 (G
b
—.et el 7 S : [ET; 3
0 20 km - R 1
!
87°00' 87°30' | 88°00 88°30’
) N2 K] a4 [E]s ee]e BES]7 [Co] 8
1
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Fig. 2 Relationship of fission track date, elevation

and length of fission track
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1
Table 1 Results of fission track

Ca(Ng) /(105 em™2)  p (N /(10° em2)  0;(Ny) /(105 em=2) P(a?)/% r ( +o)/pm  N;
Ap3536—1 21 0. 658(1 644) 1. 481(7.199) 1. 902(3994) 0. 787 0. 460 13.0640. 27 55
Zr3536—1 18 0.641(1592) 7.199(1 015) 50. 26(7 087) 48. 8 0. 966
7Zr3519—2 18 0.781(1953) 14. 00(798) 12.71(7 243) 0. 000 0.774
Ap2580—1 18 1.279(3789) 0.419(18) 1. 156(497) 71.5 0. 906
Ap4549—1 21 1. 286(3 207) 1. 286(270) 1. 709(3 588) 90. 9 0. 900 13.4940. 20 60
Ap4653—1 8 1. 290(3 216) 0.136(9) 0. 539(356) 55.8 0. 670 11.64740. 21 29

:0d s Na 305 3 Ns 3 0; 3 Ni
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Fig. 3 Granite body’s cooling track obtained from 2003). 2 ,
the fission track dates of apatite and zircon
b
2 . o
Table 2 Rate of uplifting and exhuming counted from fis- ’ ’
sion track ages of apatite and zircon > (13 #m ) >
H ’ (11 Htm
/m /Ma / ) ’ ’
(mm=+a 1)
2
4549—1 5407 17.0+1. 8 0. 495
3519—2 5 390 16.7£2.0  0.682 (0. 495~0. 889 mm/a)
3536—1 5180 9.241.1  0.889 (0. 981 ~1. 296 mm/a)
3536—1 5180 16.2£1.5 0. 690
2580—1 5 040 8.2£2.1  0.981 ’
4653—1 4 389 5.7£2.0 1. 296
3, C 3
2. ,
b
4 , 16.2Ma 9.2 Ma s
(0. 428 mm/a) 9.2 Ma
2 2 (0. 889 mm/a)

’ s 9.2Ma



151

« 2 .
35 C/km, )
115 C 10 C
) 105 C,
3 km ,5.7Ma
18.421 C/Ma  0.526 mm/
a. 3 , 5.7~9.2Ma 800 m,
0. 229 mm/a, 9, 2 ~
17. 0 Ma 220 m,
0. 032 mm/a. , 220 C
10 C ,
210 C,
6 km ,16. 2 Ma
12.963 C/Ma 0. 370 mm/a,
Zeitler(1982,1985)
60 Ma 0. 05~0. 83 mm/a,
40~17 Ma , 0.14~0. 33 mm/a;
(1997
) 25~18 Ma,
13~7Ma 3 Ma 3 ,
— :0. 06.0. 18.6. 53 mm/a.
40 Ma .
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