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Abstract To evaluate the history of denudation and cooling of the Lincang granitioid batholith, and investigate
the effect of the collision between India and Asia on western Yunnan, zircon and apatite fission track data were
obtained on 6 samples from the batholith, and 5 groups of which were used to reveal their temperature-time
paths with a nonlinear inversion model, which employs a simulated annealing algorithm. Based on the
temperature-time paths, the amount of denudation and uplift was estimated. The results indicate that, since the
continent-continent collision of the Indian plate and Asian plate, the batholith has undergone two cooling stages.
The cooling rate of the early stage is only 5 ~ 10 C/Ma, while the cooling rate of the later stage is much larger
than that of the early one, especially the rate is up to 16 ~ 20 C/Ma since 3 Ma B. P, ; The total denudation
of the two cooling stages is about 3300 ~ 3500 m. The analyses also show that the two cooling events are closely
related with the collision of India and Asia. The early cooling event is the result from the denudation of the

batholith which was involved into thrust-nappe tectonics driven by the middle Eocene-Oligocene India-Asia
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collision, while the later one is the result from the quick whole uplifi and erosion of the batholith, since

Pliocena especially since 3 Ma B.P., and the amount of tectonic uplift during this stage is about 672 ~ 1263 m.

The fission track data also indicate that the southern part of the batholith was affected by the collision event

earlier than the middle and northern parts.

Keywords Lincang granitoid batholith, Fission track, Geothermal history, Zircon, Apatite
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Table 1 Locations and lithology of samples

#E T Hh 5% ZF(°E) GHHE(°N) 4R (m) A

s42 YL &'e ] 100.295 24.492 1034 hHRBR KRS
851 W 1 % L 570 e 5 100.060 23,833 1650 MR ERERS
853 I ¥ 5 h P 2> B 3L 100.032 23.595 1981 HPBBrn KERSH
$57 I 9 22 30 7 8 B3 100.099 23.964 1446 FrRBER KRS
61 WRBAARIE LKL 100.249 23,804 1462 FHRBE ZKEHE
562 b - /0 100.525 22.031 1487 HRBEE KRS

3 WM EME R

R AP 3 R R 3 R 5 BT 3 AR A 5K
3o RFASMRI AR R SE . BEK 1 B RARE 1 % A%

%k 7% HNO, , BB 20°C, B[] 35s; {41 2 = & 4h
FMBMERNEZT A KGN 40% HF, ZiE,
BY[E] 20 min. 54 B Rl Z) %4 HF(40%) :
H,50,(98%) = 1:1,{RJE 185°C, Bt [A] 8h. R H
KEM R H OLYMPUS ¥ BB, EEME(x



http://www.cqvip.com

£ 000 http://www.cqvip.com|

13 T/ SRS ¢ T b 940 76 0 5 5 A X80 1ok o0 20 0 20 200 4 S HIE 3% 137

25700

1

24°00' -

2300

HE
Menglian
22°00'

T

°
bl

Chuxiong

RHURRRS

Location and No, of sample]

N =i -BF A

Lanping-Simao basin
£ % Granite

. (I 72# % Proterozoic

B 4 5% Middle Jurassic

' ¥ Fault

* |[m==] MWWIT Lancang river

M1 REERER
IGBHRAME =LA BMB HH LK,
Fig.1 Locations of samples

JGB is the Late Tertiary basin of Jinggu, and BMB is the Bangmai basin.
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Fig.2 Distribution of the confined apatite fission track length for
mples $42(a), S(51)(b), $53(c), S57(d), S61(e) and 562(f)
Horizontal axis L is track length, and the

vertical axis N is the number of tracks.
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Table 2 Measurement results of fission track

w8 pa(Ny) a(N,) ei(N;) U P(yH) t YHRBREN,) zg
5 L)} (x10fem™?) (x10°em™?) (x10%m~?) (ugl/g) (%) ’ (Matia) (pm = 10) (pom)
842 30 1.108(2762) 3.433(721) 4,336(9106) 48.1 22.3 0.862 15.4+0.7 13.241+0.13(101) 1.33
851 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
853 " 11 1.114(2781) 0.790(45) 0.993(566) 11.0 90.8 0.922 15.6£2.4 12.26+0.31(13) 1.14
857 ZE. 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
561 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
562 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
842 10 0.167(408) 94.,20(4710) 5.272(2636) 387.4 0.00 0.864 50.3x4.4 - -
851 10 0.166(402) 142.1(8312) 6.832(3997) 507.5 0.00 0.917 56.9+5.7 - -
853 % 10 0.169(412) 155.2(8922) 7.449(4283) 543.4 0.00 0.928 60.7+5.0 - -
857 A 10 0.167(406) 97.53(5169) 5.209(2761) 384.1 0.00 0.658 52.9+5.1 - -
S61 10 0.170(416) 93.74(3656) 3.569(1392) 258.5 0.00 0.841 69.8+6.7 - -
$562 10 0.169(414) 121.4(6314) 5.304(2758) 385.6 0.00 0.990 62.0+5.4 - -

WeN, R oy IGERRENERBEE; N, WFENBRANBERNERTH o, W ERNTREEE; VN, YARRERT A,
o ERNTBTHERE; N, AEENERDY TR AR T AR Zetagruer =352.4£29. P(y") K x* Hit, BEFRER S I A BN TG4
BEENILERRE(%);r BN, 5 N, SRR U BRE;  HR2 BB P EER (central age); Ny N BB MK T3 H 255
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MA P(x*) <5%,% BBEMHE G0 R, F52
SEBAEWERARE BB ENLERS AR, A
BER TS ERTTRREEB K, TR AT
FHRSHER. ATHARTRIMHABRE RN
250+ S0C, B FTHEK AR EHHEE (110 +
10°C) , ke B A - o Bt B 0, 8 AR A BT AL
BERBTHHULKFEHNBE,BE A EMWE
BEEW T EEHTR.
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% Corrigan™ M AE LM B F B 4Bl OB R, A A
MKANEREKESAH ERFHEREIRER E
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BIR AR Laslett et al. "™ MR TEIB KR RILE B R
PR A, R T HEBER 15°C. REZERN
200 A< IR i 4R, X B gl 2R A R4S B 20 YR BE B9 T BB
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Bt R B KR F 8, 0 BT BIAKEIR
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RELRLE3. SEFEFLINBRESRES
HE-B L HHAEBERAEIEEMRK, HEZL TR
—MENABR 2o FA BB ER B
BEHGMBLHBHERT BT EHCRA(E
3% A4,B), RABRREBET THRSEHHE,

BESh S22 95— LA A HBLTE 21 Ma PifiEE,
ENZMEEN1205C. FILRA B HHE
5Ma, BENB0+5 C,TRALUGHBHENTA
FIRENSH. 8 BB 2Lk, 45 E 3Ma DR %
HBEHIL 20 C/Ma. HEIE A~ C(EHE C AN
VRS B AR R V- EFEFEIE 10 CT/Ma.
BB C~ B MIRE L a2 Wl B & #, 1A 3 ad 5]
BRERT B ZIRE. KB EMRFHRIETE
BRIZERRAEREFTH LB ERT MG
B ANFEFHBESAIMBGHAR. ol AN
BN A REER C AUEW L THZ B
Mtz c ZWR D ErZ L BEE IR A B K. &
TFHARBEEER, UMERTEEBRAR D A
B. WRVHMmESER 30 C/km HH, N 4 8%

FHZEXFMEE A KF 3500 m, TN B RHZE
A BB AL 2160 m. B4 A RTERFI T8
WBETHE - B T AEERMA 2 - BF AL
AT R AR, 7T LA % B 1E A B 2 LT
B—BEtEANBERE, RESHNBKAHRER
WAL T 52 218 K B BE A #uE B ig .
HE3IAUEL, K4 RN BERREYS
SN, MHERNEI. RELRHTRERIEN
S TR IERDSE KBS, B (B &2 L
ROBHERER. MTEEEBY S62 H 36Ma Al
BTt ik A B4R kA, T A L BERE L EE 26.5 ~ 21
Ma 7 #EARBAE K (B 3,%3), KPABBREELL
TBEEEERMBPHTRE, BREEBEN A~ C
1B B, P B VS H R R A B KT PALBUA R, T
B0 22 O (L 0 JF 2 B ) B A AR ), B S A o B
MR BB Aes, mMEHEEA 3 Ma RTRORE RS
Y A H W B AR M B R,
BER B, 4N 16 ~ 20 C/Ma. W1HF 4B B
FERL 30°C/km , 3#F AR KA LASR A 5 WA i B BE AT
53 3300 ~ 3500 m, H 4 B8 HI By Bo) i 4h B
4 1300 ~ 1740 m, B 3 ) 18 )2 1% 24 1760 ~ 2160 m.
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Fig. 3 Temperature-time paths of 5 samples inversed from apatite fission track data
(a), (b), (), (d) and (e) are the results of samples S42, $51, 557, 561 and S62, respectively, Each result consisis of 200 curves,
and A, B, and C are defined in the text.
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Table 3 Inversed results of the 5 samples
HiuS 542 851 57 861 $62
A BF %)/ Ma 21 21 23.5 26 36
A B 2R E/C 1205 1155 120+ 5 1211 1155
B Bf %/ Ma 5 5 5.5 5 6.5
B ZIRE/C 805 755+5 805 68 +2 725
C B2 /Ma 17 16 18.5 20.5 27
A~CURHHEFE/(T Ma™") 10 8 8 10 5
BUEHHEE/(CT M) 13 12 12 11 11
3Ma ARDHHK/(CT-Ma™") 20 18 18 17 16
A B2 1 e 1y 34 1k P BE /m 3500 3300 3500 3500 3300
B i 3 A £ 2 430 ) BE / m 2160 2000 2160 1760 1900

. R ok P B HE IR AR 30 C/km iHE .

FlRI—MER AR ER AR, BB AT X i
WiEs, FEAERERERALH A TEERERN
S62 FEiAME A B K A S AR AR B KW, DR
THAYZNBEWBARHNER(E 3, K RE
Tt A AR 43R K A, U BA A B R B %
BEFANEWNER EHRHHRRCHIEARK
#omMMH PR EEILTRENBHN TR K
7S

e 3BT T A [R] , VL 7 b X B 6 35 02 B B AR R OF
B2 g b I AR R B A T DR L 1L Rk
HEMBEFRELWER. Pt B EENWE
W R T ENMREERF AT RIEA R B
SR E N R TEEN PPHE ™™ .
MTEERMNBEARE - LAMMLTEEAN
W v B A5 S A b AR R Y T AUE R R A E U iE L
MEHERN. FERFE-CAMERTERNER
B RBANFRB G, FEREFHARLHEER
11000 m, HEEEBE, B TM EREBIRY &
MR, A EEREERERED . PRt
BRI ERE (R 3) AT LA %) 1300 ~ 1740 m. FELE
R, XM RA T 2R ER S, T/
AOFEPETFSE. AR 3 AUEAER, FHRHEHH
BEMEAEHBNER ENESER TR HS
ROWELAREPHANARE. PHttHE, E
T2 B A R AT PR
KF 1300m, P FFLEREE /D, SR it sig -
R R AT AR | T AT A O E R
S B — A B ALY B B R
R B B, 2 3 T B35 /0N, DA B W 300 L S LR O R A 34

M B, g EEOK . BT R KR BIR , v
BRAE B P T 2 3 A A D R R A, MRS IR B B
HERBHEM BN ERYHE LM, &
B Rg A, R EF %, RE NN EE
A, RIS F) A B R 2B SR AR N b T
BB AT 2 3 B4 b 2 8 45 0 57 3R Z R o, B ol PR BE WD
51000 m WA b5 F 2 CEA R PR A &350
HRAANMERE I 44645, Hith, AR B EN
EEFEWEEE LR P2, a5 LR E S
EREREER TR A K, ST H AL 1 & 3
AKMEHMRG BT . LI LORN WSz S
o 35 T A b K B 3 b (XA 2 B AR 4 o B e i R
ORI EAMEET/N. RETHFHSG
FRESWAMBARE SN, MRS AR Y
A B b T ¥ 34 5 235 3 700 ~ 800 m. L RBERFES
YR SR o, 2700 kg/n’ , MR o,
K 3300 kg/m’ P FHMEEAE H =0, WARE
FIHERE 4, WEFHRAEERWHER 1, 7T H
SCER[12 R R R AR

Hy = H,, + 22" Peq_ g, (1)

ew

Pm

KRBT IR K 936 ~ 1116m, H,, IF DG H¥EHE .

g B R K% SMa BI85 512 3Ma A
kARG TH_MBEMEGH FERNEERT
B0 RBEEBWUHICR, WHELZAMBRE L
g URETEHK E EFHREXH S T RPHE
BEAEAEM, RBAEFFH R LHHTE B
AHBELS. RO SREEUALTRE M
SMa LA i 0 B DT AR 88 S e TR T R R L 40 VRT3
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G TRERADT . REA IS, 5Ma LIK K 1
JRBL 35 1 1760 ~ 2160m. ] 74 MR 4™ 1248 B 2 ol &9
o, e ERFERM R Ee P HEPE, R
REFNBERER P RBEIIEBILEBES
1500 ~ 1600m K R, BiXPFHUR T ERNY
750m* , R PR A B A BT AL O HR (% 1), B A (1)
HER S Ma IR BMERTR H X672 ~
1263m, XM ERAEFHRALBE IR ELREE
ZHARVUNMEE BEARBMKN, ZHAEMH
B B R 7 & .

6 & #©

W N TR REERES, RITRET
LR AR

(1) 5 H P bt R 2 3 %t i B 8 Bk ok
BLKEH THBRHESE, BHAHNERR S ~
10 °C/Ma, B V8 A0 B B 38 3, 49 51 2 3E 3 Ma
PASK B ¥ 5 R A5 %) 16 ~ 20 C/Ma.

(2)FF S 3 58 R B f) 24 2 5 ) ok JREBE BT 34 3300
~3500 m, F A, BL309 6% S0 B BT A R 40 SR O 1300 ~
1740 m, B3 R 1 SR BE 24 1760 ~ 2160 m.

(3) #e I e B 2 i JA 5, 7 5 1 5K 0 0 4R R BE
K#AH 936~ 1116 m, &P FHit R MM YHGRAEST,
FP 3T I A PR M AR PRI B 700 ~ 800 m, H 5 2% # it
AR, LRk 672~ 1263 m MM T, X EFH
B4R E 1034 ~ 1650 m.

(4) EJI 88 i ikl 98 PT B S R B AR A 4K, (E 15 B
BRI W AR K A RERB R R X
WO R XM R EENPILE, BRI
B B F 5h B m i AR 40 aR KA
¥ O NTRABRESPTEABRBEHRKA
TR E , B A ARS8 BT B, i e B .
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