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Evidence from fission track data
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Abgract To evauate the higory o denudation and cooling of the Lincang granitioid batholith , and invedigete
the dfect of the collison between India and Asa on wegern Yunnan , zircon and gpdite fisdon track data were
obtained on 6 samples from the batholith,, and 5 groups of which were used to reved their tenperature-time
paths with a ronlinear inverson nmodd , which enploys a smulated anneding dgorithm. Based on the
tenperature-time paths, the anount of denudation and uplift was edimated. The reaults indicate thet , Snce the
oonti nent-ocontinent collison of the Indian plate and Asan plae , the batholith has undergone two cooling sages.

The oooling rate of the early ¢ageisonly 5 10  /Ma while the oooling rate of the later gage is much larger
than that o the early one, egecidly therateisupto 16 20 /Masnce 3MaB. P. ; The totd denudation
o the two oooling gagesis about 3300 3500 m. The andyses d 0 dhow that the two cooling events are closdly
related with the collison of India and Asa. The early cooling event is the result from the denudation of the
batholith which was involved into thrug-ngppe tectonics driven by the middle Eocene-Oligocene IndiarAda

(KZCX2-9M\-117 , KZCX2-209) .
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Emal : xbshi @scd0. ac.cn



136 (ChineseJ. Gaophys.) 49

oollison, while the later one is the result from the quick whole wplift and eroson of the batholith, snce
Hiocena epecidly snce 3MaB. P. , and the arount o tectonic uplift during this dage isabout 672 1263 m.
The fisdon track data d< indicate that the outhern part of the batholith was dfected by the collidon evert
earlier than the midde and rnorthern parts.

Keywords Lincang granitoid batholith, Fsdon track , Geothermal hidory, Zircon, Apatite
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Table 1 Locationsand lithdogy o samples
(°B (°N) (m)
5 100. 295 24. 492 1034
1 100. 060 23.833 1650
%3 100. 032 23.505 1981
%7 100. 099 23. 964 1446
1 100. 249 23. 804 1462
*2 - 100. 525 22.031 1487
7 % HNO:; |, 20 35s;
40 % HF,
20 min. HF (40 %)
H,30,(98%) =1 1, 185 , 8h.
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2
Table2 Measurement results of fission track
P a(Ng) Ps(Ng pPi(N) u P(X 2 t (Np)
¢ (x10%cm 2  (x10°%cm %)  (x10%m"?) (SKoTls) (%) (Ma+10) (tm=+10) om

2 30 1.108(2762) 3.433(721) 4.336(9106) 48.1 2.3  0.862 15.4+0.7 13.24+0.13(101) 1.33

F1 30 1.132(2829) 1. 404(205) 1. 901(2776) 20.7 100 0.887 14.7+1.1 13.34+0.14(80) 1.30

53 11 1.114(2781) 0.790(45) 0. 993(566) 11.0 9.8 0.922 15.6+2.4 12.26+0.31(13) 1.14

7 30 1. 112(2775) 0. 669(164) 0. 847(2076) 9.4 100 0. 965 15.5+1.3 13.13+0.17(51) 1.24

1 30 1. 123(2807) 3.839(1121) 3. 591(10485) 39.3 3.3 0.963 20.6+0.9 14.56+0.17(66) 1.39

2 30 1. 127(2817) 8. 029(2208) 6. 151(16916) 67.1 35.9 0.958 25.9+0.8 13.58+0.12(80) 1.14

2 10 0. 167(408) 94. 20(4710) 5. 272(2636) 387.4 0.00 0.864 50.3+4.4 - -

*1 10 0. 166 (402) 142. 1(8312) 6. 832(3997) 507.5 0.00 0.917 56.9%5.7 - -

3 10 0. 169(412) 155. 2(8922) 7.449(4283) 543.4 0.00 0.928 60.7+5.0 - -

7 10 0. 167 (406) 97.53(5169) 5.209(2761) 384.1 0.00 0. 658 52.9+5.1 - -

*1 10 0. 170(416) 93. 74(3656) 3.569(1392) 258.5 0.00 0.8 69.8%6.7 - -

[S57) 10 0. 169(414) 121. 4(6314) 5. 304(2758) 385.6 0.00 0.990 62.0%5.4 - -

: Nc ) p d ) Nd ?P s ) Ns )
Pi \ ; Zetagaerz =352.4£29. P(X%) X7 ,
(% :r Ns N; ‘U Dt (centrd age) ; N;
5 , .
, Ladett et a. ™ ,
7 150 C.
50 70Ma, 200 ,
_ [23]
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lO ) ’ - ’ !
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3
Table 3 Inversed results o the 5 amples
2 %1 %7 %1 %2
A Ma 21 21 2.5 26 36
A / 12045 115+5 120+5 12141 115+5
B /Ma 5 5 5.5 5 6.5
B / 80+5 75+5 805 68+2 72+5
cC  Ma 17 16 18.5 20.5 27
A C /C -Mal) 10 8 8 10 5
B /O -Mah) 13 12 12 1 1
3Ma /C ~Ma™h) 20 18 18 17 16
A /m 3500 3300 3500 3500 3300
B /m 2160 2000 2160 1760 1900
30 /km
B2 , )
(3, : :
[31]
, | 1000 m ; (=2l |
4 ,
(2 ’ , '
(2, 29]
7 ' ' ' 21
700 800 m.
: Pc 2700 kg/m’, Pm
: , 3300 kg/m’ , H =0,
1000 m, , d, Hoid
: aa [12]
(3 1300 1740 m. LoD
, , Hog = Huew + on d- H, (1)
3 , 936 1116m, Hrew
' , 5Ma , 3Ma
[2 18] ’ ’ ’
1300m, -
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[2.5]

1760 2160m. (21

1500  1600m .

750m? | (
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[1,10]

)

10 /Ma, ,
16 20 /Ma.
%)
3500 m, ,
1740 m, 1760 2160 m.
(3 :
936 1116 m,
700 800 m,
, 672 1263 m
1034 1650 m.

(4)

(References)

[1] ,
(D) , 1996, 26(4) : 289 295

,5Ma

n, @
H o 672

3 Ma

3300
1300

ZrongD L, Ding L. Rising process of the Qinghai-Xizang (Tibet)
Rateau and its mechanism. Sdence in China (Ser. D) , 1996, 26

(4): 289 295
[2] , ,
19%. 1 137

He KZ,Zheo CH, HeHS, e d. Intracontinenta rift and orogeny
in wedern Yunnan (in Chinese). Wuhan: China Universty o

Gostiences Press, 1996. 1 137

[3]

[4]

[5]

[6]

(7]

(8l

[9]

[10]

[11]

[12]

[13]

,1996, 42(5) :384 390
ChenW J, Li Q, Wang Y P. Miocene diachronic uplift dong the
Ailao MountaingRed River Idt-laerd drike dip shear zone.
Gedlogical Revdew (in Chinese) , 1996, 42(5) : 384 390
(D) ,2000, 30(6) :576
583
Li Q, Chen WJ, Wan J L. New evidence o tectonic uplift and
trandorm of novement gyle dong Aileo Shan-Red River shear zone.
Sdence in China(Ser.D) , 2000, 30(6) : 576 583

,1999,19(4) :67 74

Wang GZ, Wang C S, LiuD Z, e d. Uplift and denudation of the
wegern Yunnan plateau in Quaternary. Marine Gedlogy & Quaternary
Gedlogy (in Chinese) , 1999, 19(4) : 67 74

( ) ,2004,31
(2) :118 124
Wang GZ, Chu F Y, Wang C S. Pdeodlevation recongruction of
Red River drainage areas in wedern Yunnan plateau snce Miocene.
Journal o Chengdu University o Techndogy (Science & Techrology
Edition) (in Chinese) , 2004, 31(2) : 118 124

1.
1995, 2(4) : 171 180
Hu S B, Wang J Y. Fundamenta principle and progresion of
thermal scheme gudy in sdimentary basns. Earth Sdence Frontiers
(in Chinese) , 1995, 2(4) : 171 180
. 1996, 17(1) :32 36

Qo SP, Sh XB, WagL S, e d. Thermd higory andyss of
Dongying depresson, Shendi Oil Regon: Bvidence of goatite fisson
track. Oil & Gas Gedogy (in Chinese) , 1996, 17(1) : 32 36

199, 17(1) 117 24

Ren ZL. Research on the relations between geothermal higory and
oil-gas accumulation in the Ordos Basn. Acta Petrde Sinica (in
Chires) , 1996, 17(1) : 17 24

,1995, 40(16) :1497 1500
DingL, ZongDL, Pan Y S, e d. Fsdonrtrack evidencesfor the
Neocene rgpid wplift of the eagern Himdlayan sydaxis.
Sdence Bullgtin(in Chinese) , 1995, 40(16) : 1497 1500
HuS, Kohn B P, Asf R, e d. Cretaceous and Cerozic oooling
higory across the utrahigh pressure Tongbai-Dabie belt, centrad
China, from gpatite fisson track thermochrorology. Tectonophysics ,
2006 (in press)
QGeadow A J W ,Bromn R W. Fsdon track thernochrorology and the
longterm denudationd regponse to tectonics. In: Summerfidd M A
ed. Gonorphology and Qoba Tectonics. Chicheter : John Wiley
and SnsLtd, 2000. 57 75

Chinee



142

(ChineseJ. Gaophys.)

49

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

. 1999, 18(4) :27 32
Wu ZH, Wu Z H. Usd fisdon track dating in sudying the uplift
higory of orogenic bet. Gedogical Science and Technoogy
Iformation (in Chinese) , 1999,18(4) : 27 32

,1997,19(1) : 87

20

WanJ L, Li Q, Chen W J. Hsdon track evidence of diachronic
wlift dong the Aileo SharrRed River |t laterd drike dip shear
2ne. Sdsmology and Geology (in Chinese) , 1997, 19(1) : 87 90
Qeadow AJ W, Bdton D X, KohnB P, et d. Fsdon track dating
o phophate minerds and the thernochrorology of epatite. In:
Hughes J, kKohn M, Rakovan J eds. Progphaes Reviews in
Minerdogy. Minerdogca Sciety o America, 2002. 579 630

[ 1. , 1991

Qn Y J. The basc characterigics and tectonic enplacement
mechaniams of the Lincang granitoid betholith in the western Yunnan
[Ph.D. thess] (in Chines). Bejing: Inditute of Geology,
Chinese Academy of Sciences, 1991

1998.1 231
Zrong D L e d. Pdeotethysdes in Wes Yunnan and Schuan,
China (in Chinese) . Beijing: Stience Press, 1998. 1 231

1990. 385 390

Bureau o Gmlogy and Minerd Resurces of Yunnan Province.
Regond Gwmlogy of Yunnan Province (in Chinese). Bdijing:
Goologcd Publishing House, 1990. 385 390

[ ]. : , 1990
Chen F K. Geochorologca ressarch of the Linchang granitoid
batholith in the western Yunnan [M.S. theds]  (in Chines).
Beijing: Inditute of Geology , Chinese Academy of Sciences, 1990
,1990, 10(1) : 35 43
Liu C S. The hercynian-Indbgnian collison type granites of west
Yunnan and their petrogenetic nodding. Journal o Guilin Cdlege of
Gedlogy (in Chinese) , 1990, 10(1) : 35 43
Gllagher K, Brown R, Johnon C. Fsson track andyss and its
goplications to geologcd problems. Annu. Rev. Earth Planet.
Sd. , 1998, 26:519 572
11998, 33(2) : 187 194
Sh XB,WagL S, Go SP, et d. Inversedf goatite fisdon track
data for thermd higory irformetion and its limitation. Sdentia
Gedlogica Sinica (in Chinese) , 1998, 33(2) : 187 194
., .
,2000 ,43(3) : 386 392

[24]

[25]

[26]

[27]

[28]

[30]

[31]

[32]

Shi XB, WangJ Y, Lw X R. Discusson on the ahilitiesd thermel
indicaors in recongructing thermel higory of sedimentary basn.
ChineseJ. Geophys. (in Chinese) , 2000, 43(3) : 386 392
Qorrigan J. Inverse o gpatite fisdon track data for thermal higory
irformetion. Journal of Gedlogical Research, 1991, 96 (B6) : 10347
10360

Ladett GM, Qeen P F, Duddy | R, e d. Thermd anneding of
fisson tracks in gpatite 2. A quartitative andyds. Chemica
Gedogy , 1987,65:1 13
Gllagher K, Sambridge M. The reslution of past heat flow in
sedimentary basns from ronlinear inverson of geochemicd data: the
sroothes nodd  gpproach with synthetic exanples.  Geophy.  J.
Int. ,1992,109: 78 95

,1999,19:30 36
MouCL, WangJ, Yu Q, & d. The ewlution of the sedimentary
basn in Lamping area during Mezoic-Ceromic. Journal Mineral
Petrd (in Chinese) , 1999, 19:30 36

’ i

- . ,1998 ,33(1) :1 8
LiusSyY, Zong DL, Wu G Y. JingguZhenyuan trangressond
basn during continent-cortinent collison o ealy Tertiary in
uthwes Yunnan, China. Sdentia Gedogica Sinica (in Chinese)
1998,33(1) : 1 8

,1991, (1) :28 37
Wu GY. Factures and their neotectonic active nodes in border area
o China, Burma and Thaland. Quaternary Sciences (in Chinese) ,
1991, (1) : 28 37

1994,1:1 18

Han YR, Yuan Q B, Li Y H, e d. Dazha superlarge uraniunr
bearing germanium depost in wesern Yunnan regon metalogenic
geologca condtions and progect. Communication d Nudear Data
Progress (in Chinese) ,1994,1:1 18
12000 ,22(1) :22 27
WuzZ,Be F, ng Z Y, e d. Andyds on the hydrocarbon
generation conditions of the Miocene in the Jinggu Basn, Yunnan.
Experimental Petrdeum Geology (in Chinese) , 2000, 22(1) : 22
27

( ) ,2003,30(6) :597
602
Wang D Y, Wu Z, Zhu Y M. Renotesndng geologca
interpretation and recovery of the orignd basn in Jinggu Basn,
Yunnan, China. Journa o Chengdu University d Technoogy
(Sience & Techrology Edition) (in Chinese) , 2003, 30 (6) :
597 602



