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Fig.1 Geologic map of Xidatan area within south Kunlun Mts. in north of the Xizang (Tibetan) Plateau
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NXD—North Xidatan ductile shear zone; NDD-—north Dongdatan ductile shear zone; XDT-19—sampling location; Qs—Holocene fluvial and
alluvial sands and pebbles; Q;;—Middle-Late Pleistocene moraine and glacial-flood deposits of sands and pebbles; Q;—Early Pleistocene
lacustrine sandy deposits; T—Triassic slate; P—Permian low-grade metamorphic sandstone and conglomerate; ¥} —Triassic granite; Fs—Xidatan
strike-slip fault; F;—Kusai Lake strike-slip fault; NQS—north Qilian suture; >MQS—middle Qilian suture; SQS—south Qilian suture; SKS—
south Kunlun suture; HJS—Hohxil—Jinsha suture; BNS—Bangoin—Nujiang suture; YZS—Yarlung Zangbo suture; ATF—Altyn Tagh fault;

STD—south Xizang (Tibet) detachment; MCT—main central thrust; MBT—main boundary fault
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Fig. 2 Photos of zircons from north Xidatan granite for U-Pb isotopic dating by CL and BSE
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B84 BB F R4 BAE U-Pb R A7 B W 4 1
RAZRRBIW A, X8 KA RS BE K-Ar B/
AW,
2.1 HBAEBEFE$ U-PbEAEENE

WPk 7 I M55 A Bk 5 — R RESE 2% #
SL13 R #ki TEM B FHREMIEFT . RGBEEH —
B FEEANBRE, HITHREECL . EHETS
F AR (BSE) (B 2) R B J5 i) SHRIMP U-Pb 434 .
A% & 0% (CL) . 85 i F R 8 (BSE) 78 0 [ # JR
BhE BB ™ B U8 BF 5% BT B9 4F B Minicl B #R & B
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Table 1 SHRIMP U-Pb isotopic dating of zircons from north Xidatan granite
. Pb. U Th Th/U 205ph » B R R e E 4 i (Ma)
(%) | (X1075) | (X107 (X1078) | 27Pb/205Ph | + 9% | 27Pb/2%U | £ % | 2Pb/2¥U | £ % | 2Pb/2®U

W19-1 | 2.13 421 225 0.55 12.3 0. 0474 11 0. 217 11 0. 03326 2.4 210.945.1
W19-2 | 0.58 1363 387 0. 29 36.8 0. 0493 3.3 0.2126 4.0 0. 03125 2.2 198.4+4.4
W19-3 | 0.35 1312 417 0.33 36.5 0. 0501 3.0 0.2230 3.8 0.03228 2.2 204.8+4.5
W19-4 | 0. 80 891 343 0.40 25.6 0. 0476 6.0 0.217 6.4 0.03314 2.3 210.24+4.7
W19-5 | 0.31 1718 1298 0.78 46.9 0. 0506 2.3 0.2210 3.2 0. 03165 2.2 200.9+4.4
W19-6 | 1.85 476 162 0.35 12.9 0. 0443 9.6 0.189 9.9 0. 03093 2.4 196.4+4.6
W19-7 | 0.39 2237 638 0.29 64.5 0. 0492 2.3 0.2268 3.2 0. 03345 2.2 212.1+4.6
W19-8 | 0.39 1949 809 0.43 54.8 0. 0488 2.3 0.2191 3.2 0. 03259 2.2 206.7+4.5
W19-9 | 0. 48 1465 517 0. 36 40. 5 0. 0490 3.5 0. 2164 4.1 0. 03205 2.2 203.414.5
W19-101 0.76 888 282 0.33 24.7 0. 0471 6.2 0. 209 6.6 0. 03217 2.3 204.114.6
W19-11|1.76 482 301 0. 64 13.1 0. 0451 9.7 0.193 10 0. 03103 2.4 197.014.6
W19-12 | 0. 48 1595 616 0. 40 44.8 0. 0487 2.8 0.2182 3.6 0. 03251 2.2 206.214.5

IR E B AR B R 204, 14 2. 6 Ma, JU 58 N=12,MSWD=1. 3;Pb. R/ E @4, 2Pb* BRBSHERHGSRAE.

£2 BAMELERERZBNEKE K-Ar &
B i & &£ 5=
Table 2 K-Ar isotopic dating of biotite and K-feldspar

from north Xidatan granite

Wik | K 4K OArrad [*Ara Aris/“K Fiy
& | (%) | (umol/g) | (nmol/g) | (%) (Ma)
M 7.57] 0.2259 | 1.833 |96.92{0.0081120[134.47+1.96
KA1, 33 0.3382 | 1.129 |[95.74(0.0033393|56.57+0.82

B MRS FSIBPRASE.Y=0"5.543X1071%/a, Y. =0. 581 X
10719/a,Yp=4. 962X 1071%/a,2(**K) /n(K) =1. 167 X104,
A SL13# TEM,SL134E# #572 Ma,U & & K238
pg/g, AT ENMNEHRMHERY U FE; TEM
£ A 417 Ma, A T4 IE BT U 8 #9 R F0 A% i B9 4F
% IERE RN E RS, TEM FRMBE S ZENE,
HEF N3 0 Er TEM EIMEH2% HHEH
% A Ludwig SQUIDI. 0 k% ISOPLOT # f&
(Ludwig, 1999, 2001) . ¥ 38 45 18 4% SC I **Pb & IE.
WRBIEERFEL, T AR AR E B N o,
MR EHEREFSYNERE. . &HA TR
FHEET ISP BEM U-Ph FMENELRINE2,
2.2 HftFENE

B AR ASEENBEBEHKRA
B YT K-Ar A EWNE, W4 ETEA
WEHEITFRPRB K-Ar A RL R ERRHEH
1% 2% 5 MMS4008% 25 B 25 g i, W #8 & i 2 2
1500 C 24 BEATREAL , R B I A ERR B B Ar 7
BRI ERARBNENFRLLE WE A/ A,
FCBAT/* Ar).., R B AR B8 B 0 Ar, AR R R
R K SRR REER KRB IER A B
K-Ar R B WAL RH TE2,

W T AP A AL TR K A4 1t i B K A T Wt

£33 AAMALERERRARERBNER
Table 3 Fission track dating of apatite from

north Xidatan granite

¥ Ns|Ni| Na | Ratio v RHOs RHOI |4 # (Ma)
3 (X107%)

1|5 [62]100{0.081| 5.2 |5.000E+4|6.200E+5(20.949.9
2! 7 |68[100(0.103] 5.7 |7.000E+4|6. 800E+5[26.74+10.8
3|1 (35(100{0.029] 2.9 |1.000E+4|3.500E+5|7.4£7.5
4|3147|8010.064| 4.9 13.750E-+4|5.875E+5/16.5+9.9
5(3 (41| 8010.073| 4.3 [3.750E+4|5.125E+5[19.0+11.4
6| 4 [39]100]|0.103| 3.3 |4.000E+4|3. 900E+526. 6+ 14.1
7|7 |54| 70 |0.130| 6.5 |1.000E+5|7. 714E+533.5+13.8
8| 4|46]60(0.087| 6.4 |6.667E+4|7.667E+522.5+11.9
9l 2 (43|60 |0.047] 6.0 |3.333E-4|7.167E+5(12.1£8.8
100 3 [38[100(/0.079] 3.2 |3.000E+4|3. 800E+5[20.4+12.4
11| 1 {23| 50 {0.043| 3.9 |2.000E+4{4. 600E+5[11.3+11.6
12 4 [34| 70 |0.118| 4.1 |5.714E+4|4.857E+5B30.5+16.3
13 5 |48) 70 [0.104| 5.8 |7.143E+4|6.857E+5127.0+12.9
14 3 (32| 70 [0.094| 3.8 |4.286E+4|4.571E+5124.3+14.8
15/ 9 |78| 80 [0.115] 8.2 |1.125E+5(9. 750E+529. 9+10. 8
16/10184(100{0.119| 7.1 |1.000E+5|8. 400E+5[30.8+10.6
1727 [172/100|0. 157| 14.4 |2.700E+5|1. 720E+6|40.6+9.1
18 3 [341100(0.088| 2.9 |[3.000E+4|3. 400E+522. 94+13.9
19 5 |49] 60 [0.102| 6.9 |8.333E+4(8.167E+5126.4+12. 6
200 4 |38(100{0.105{ 3.2 |4.000E-+4{3.800E+5127.3+14.5
21/ 5 {53[100{0.094| 4.4 |5.300E+4|5. 300E+45(24.4+11.6
22 3(35[100/0.086| 2.9 |3.000E+4|3.500E+45[22.24+13.5
23 5 (72| 70 |0.069] 8.6 |7.143E+4|1.209E+6{18.018.5
24 4 |41]100(0.098| 3.4 |4.100E+4|4.100E+5[25.3+13.4

¥« Ns— 8 0RE 1 5% 42 05 305 Ni— S8 550 35 2R 42 5 405 Na— B 0B I
HHE B EG Ratio— TR A AR IBH FE R BB HE U— S BB 4
A 8;RHOs—A R BB HE;RHO— B R R B St B E
BAX10 em? PR BBMHXRE N0 67 BERBEH ENHN
0.6913794; ¥ & R 5 J7 25 K 281379, Zeta 47 € 35 M B R im ME4F
SRM6128; B , Zeta= 354. 24 29.Pooled age=26. 0+ 3. 2Ma, Central
age=26.0+2. 5Ma, F £ X2.86%,
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Fig. 3 Statistic pattern of fission track length and age of apatites from north Xidatan granite

TRERBRE, AT ERRBBRFRAIRER
5 52 B 2 1 B 52 B, SR A AR AR 15 A Zeta I AR
A FRAR . B IK A o 20 2 A8 8 7 0 HNOs 3R, it 2
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4 A 40 % HF \Z 18 , %] B (8] 2 20 min. Zeta 45 % 1
P B v, A vE B 38 O 32 [ B 34T MEJR) SRMy,
R R AR A T E BT R R BT ST BR 492 L 3 HEAT
wat, BB ST R A OLYMPUS it B MR 7E K
100045 1 12 214 T 58 B . B8 KM AL AL AL K 5 B B K
O HAERBPFELERERRS, Gt inEs.

3 U-Pb [/ 2R 4 & 09 1 5L X

FERMEAINIE KA 12504 S A MER T
&N FRELEERT (B AEELGHRKRE
WMEHN212.1+4. 6 Ma, B/NER{E H196. 4+ 4.6
Ma, fil #F H {8 K7 204. 1+ 2. 6 Ma, MSWD=1. 3,
Ui 4 A 4 R 8196, 4~212. 1 Ma, EH4E #
H#204.1+2.6 Ma(F4. 8D 8F U-Pb MELR
ERRMENERERABLRE R AN HFE
SEERAY G, #n T MR AL TE K A B85 &R A E
RANZGEH B TFHRRMEN KN ERERC
& W (SKS) H A LB 4 » H 45 A U-Pb |l R 4F
BE L 404 SKS ML et RBE TEENER ¥
W5, LB R LB B SKS 1 o 15 18 2 AH 56 H  #4
BEHRRERMWEAERR VI BE, % T
AP B — & WL AEA T R P AR B IR ol AR B
WA, 1998 8 ¥ %,2000), R TFHAM—RIT
BE AW ARRN vh T (RS ,1996),

4 YRR

A AREZI TR RS _KIERE
AT RN ZE T, N R 18 T 4E R R T3]
~3.FOFERNEABERAMALZREN A

U-Pb 4¢ R 2% #f 1R ¥ B 750°C £ 50°C (Wagner,
1992,1998), B = & K-Ar ¥ $f b 8 & B 300C +
50°C 8,300~ 350°C (Harrison et al. , 1979), 8K A
K-Ar ¥ # [ {8 B B 250°C £ 50°C (Harrison et al. ,
1979), B IR A AR B L H AR E H100C£25C
(Wagner, 1992,1998) , 1 J5 16 B B K ki #1 55 3 26
30°C/km AT 48T A5 A [R] J7 B Y 0 4F $ 45 Fn 5
BEXKAE & VXA EREHL E, 5
MR RMEREIEREWRIE, ERBR RS
FEATE.
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Fig.4 Concordia plot of SHRIMP U-Pb data of

zircon from north Xidatan granite
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Fig. 5 Thermo-chronological diagram of north

Xidatan granite

MEIIEK A . A RMAEINIE KA 7204, 1 Ma (4
A U-Pb 5 #)~134. 47 Ma (B =8 K-Ar )X
ERPRELNAHEEAEH, BREB70CUE
£ U-Pb 35 FE B BEMEEI300C (RE# K-Ar
HEARE) , VR IRHE 246, 46'C/Ma, 3 I #F
WEREFHEENRO. 21 mm/a, H FEELE R
S5EEZHAFERERE, RPERMMEK AR
ARHSBNBEEREREE 7K, Bk EhFrER
R F B R B /N T0. 21 mm/a, H134. 47 Ma(B =&
K-Ar 5 #) E56. 67 Ma($i K A K-Ar JEE), 7
AMABNERELTFRKPZEWEANRRELRE, B
B EH300C(RBER K-Ar (k& B E) B K
250C (KA K-Ar I HHIRED , FHREIRERN
0.64°C/Ma, Xt i 2= FEFHEE HK0. 02 mm/a, B
57. 67 Ma(8#f KA K-Ar 3R #8) 226. 0 Ma(BE KA
HARBER) TR R E R E LB RERN
BHER SR, RE H250C KA K-Ar 3 #HA
R P i B R B 100°C (B K A 3 A 250 3 R
B, FH R EE R4, 91°C/Ma, X 5 # 2 7 B I
B H}0.16 mm/a, B 26. 0 Ma (B K A A 12305 4F
%) DAk , P8 KM A A AE 9 A R E B 100°C (B8 R A
A5 72 B AT IE ) B AR R L PR R BN 0 C (L4
IR, VHFRIE R 4 3. 84°C/Ma, Xt b i F 1
EZREFHEFERO. 13 mm/a,

5 ik

Yot U R P AU AR 4 A, B R B RS O ik, T
BH AR ESEHAERE A U-Pb R EER R
196. 4~212. 1 Ma, F-H¥ £ #204. 1+ 2. 6 Ma, Xt i

TERBRAL AN, RBE S ILEFE SKS i
BHAERMEREFFRNREES RN IR A
B T4 U-Pb RN R F#8(204. 1+2. 6 Ma)/pTF
PR 3C 5 (2002) W H B 4% A 78 & — Tk U-Pb [z
K (228~229)Ma. B = K-Ar ik B F 8
(134.47+1. 96 Ma) B/ F PR32 (2002) BOL X
PAr-“Ar U ) B BB = B4 5% (145. 310. 6 Ma) , B
ENFRGHAHEREGFER.ETESE K-Ar,
Ar-Ar [6] {7 B B B {X 7 300°C £50°CEK 300~
350°C (Harrison et al. , 1979) , X FHI: T A E B
B (300~350°C), M NXD #] 1 5 4] 28 J¢ %t 76 K ¥
AR EEABENBCEER(ELBR -5,
R HER P KRR LK E R EE K-Ar 5 Ar-Ar
[ fi 2 4E i (134. 47~145. 3 Ma) & B 7§ KM &4
NXD #)44 3Y U1 28 T i & A B AR
ARMAENERENRTLRGFHBRTES
L F FR A 3 b AR AL R, S B 33 1L R RE TR
4,487 H204. 1~134. 47 Ma.57. 67~26. 0 Ma, 26
Ma DIk Z 50 1 24, BRI Z 41 51 6. 46'C/
Ma.4. 91°C /Ma., 3. 84°C /Ma, Xt iif H & FF 3% 43 51
40.21 mm/a,0.16 mm/a,0.13 mm/a, El 3B H—
M B3 (204, 1~134. 47 Ma) B 1L kL BB T+ 5
MR C&EH (SKS W rp#HE (A &
BB 1 -3~5) R TE R 4 Mg B F s
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in the South Kunlun Mts.
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Abstract

Isotopic dating and thermo-chronological analyses were finished for the north Xidatan granite in the south
Kunlun suture, giving a crystallization age of granitic magma and providing constraints on thermo-tectonic
events and the tectono-geomorphic evolution history of the south Kunlun Mts. According to SHRIMP U-Pb
isotopic dating, the zircon ages of the north Xidatan granite range from 196. 4 to 212. 1 Ma with an average of
204. 14+ 2. 6 Ma, representing the mineral crystallization age of the granite. And K-Ar and Ar-Ar ages of
biotite from the north Xidatan granite, 134. 47~145. 3 Ma, indicate the ductile shearing time of the granite.
The thermo-chronological diagram based on U-Pb isotopic dating and K-Ar and {ission-track dating of apatite
shows that the north Xidatan granite cooled at rates of 6. 46°C/Ma, 4. 91°C/Ma, 3. 84°C/Ma in period from
204.1 to 134. 47 Ma, from 57. 67 to 26. 0 Ma, from 26 Ma to the present, respectively, corresponding to the
uplift rates of 0. 21 mm/a, 0. 16 mm/a, 0. 13 mm/a, and the period of 134. 47 +57. 67 Ma is a stable one
characterized by very slow cooling and long-term erosion and planation. It is further inferred that the south
Kunlun Mts. uplifted rapidly from the Eocene to early Miocene at a rate of 0. 26 mm/a according to thrusting
and folding periods of the Fenghuoshan and Wudaoliang Groups, initial time of regional extension and strike-

slip faulting and fission-track dating of apatite from the north Xidatan granite.

Key words: SHRIMP U-Pb isotopic dating of zircon; thermo-chronological analyses; north Xidatan

granite; south Kunlun Mts.
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