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Fig.1 Landscape of the Gaoligong Mountain on DEM (digital elevation model)
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Fig.2 Topographic profile (a—a’) from intermediate section to south section in the Gaoligong Mountain (location sees Fig. 1)
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Fig.4 E-W trending structural profile (b—b') on the west side of intermediate section

of Gaoligong Mountain (see Fig. 3 for location)
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Gaoligong Mountain ( location sees Fig. 3 )
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Fig. 6 Histograms of single apatite FT age and their trace length of the samples from Gaoligong Mountain



1270 o R

# 2006 4E

Rl BREREREXRBHE

Table 1 Experiment data of the apatite fission track age
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5 5 (m) (X10%em™2) [ (X 10%ecm™2) | (X 10%m™2) | (X 1078 | (%) (Mat10) (um+10) ()
1| ApX1 | 2015 |21 (01'778113) 121‘;? (13‘7627; 29.0 | 28.3 | 0.886| 8.4%0.9 14 z(oj)o. 48 1.53
2 | ApX2 | 2131 |20 (01'777150) (()12(3? (13;787868) 32.7 96.4 [ 0.645 | 6.6+0.7 14. 2(75)0' 201 146
3 | ApX4 | 2500 |24 (01‘776098) 1422;‘ (26‘576387) 47.5 | 86.4 | 0.937 | 7.840.8 1. 0(35;0' ] 120
4 | ApX5 | 2055 | 9 (01'776036) 0('6785)6 (11'578506) 30. 6 97.7 | 0.841 ] 5.440.8 13. 3?;0' 31 . 53
5 | ApX7 | 1941 | 3 (01'775011) 0'(;;13 0(‘8640)0 10.5 | 66.9 | 0.866 | 2.9+2.1

6 | ApX8 | 1915 | 6 (01'764959> 0('1236)0 ?ng 10.8 | 50.5 | 0.955 | 5.2+1.5 14%;)‘ 09 0.14
7 | ApX10 | 2425 | 16 31‘763996) O(‘fog)g ?ii? 9.8 99.0 | 0.791| 6.6+1.2 14 5(2120. #1150
8 | ApX11 | 1767 | 16 (01'763934) 0('5477)1 (g 222) 11.6 | 28.8 | 0.603| 8.8%1.4 14. 1(45)0' 24| qas
9 | ApX12 | 1852 |21 (01'762972) (()1231 (01'267999) 12.4 | se9 |0.027| 14.541.8 | '* 7(02:;0‘ 201 0,06
10 | ApX13 | 1843 | 22 (01'762910) ?12?;3 (01'265382) 11. 3 99.3 [0.936| 12.6%1.6 14. 3(423:)0' 25 1.26
11 | ApX15 | 1839 |21 (01'760895) O'(gilf (01'474770) 13.8 | 22.2 | 0.841 ] 8.1%£1.1 14. 9(8;:)0' B s
12 | ApX16 | 1882 | 21 <°1'760833) 0(‘1036)6 ?gégg 8.3 86.5 | 0.748 | 1.740.5 14 4(51?0'31 1.20
13 | ApX18 | 1758 | 16 (01'669718) 0('7610)7 (01‘192684) 17.5 1.5 [0.786 | 6.8%+1.3 14 8(6;)0' 3z 1.56
14 | ApX19 | 1819 |22 (01‘668756) 0('4293)1 (01‘045947) 9.0 29.2 | 0.881| 5.540.9 1. 2(32?0' e

B Ne—BE KA BB oo/ Ne—SRMEL2AT HEB B M B R BB BWBERMBE; oo/ N—HENBREDBEEMUE; o/N—HREHFE
ERDEEMPR PO—HEME,; —HXRE N—RBRBEE; R E Apatite-Zeta SRM612=352. 4+29; 5 f & FIAR # .

P(a)>5% HAMER, P(«?) <SWEFTHFLE.

AR K B B — AN/ FE#E14pm (13. 38+
0. 37pm) A, HARFE K T 14pm, U B 53X 2845 &y
FERR Ay IR ki B et EE e RETIRERHEH,

Ll 4% B 0 3% 1L SR 7K 8 RE i (ApX11—ApX15)
MAETRTEREE, £ T8 1~14.5 Ma; B 5
X 4L % 1L 44 TR #R k¢ & ApX1.ApX2.ApX4.,ApX10,
ApX16. ApX18, ApX194FE #% 4+ % # 8. 4 Ma, 6. 6
Ma. 7.8 Ma, 6.6 Ma,1.7 Ma,6.8 Ma.5.5 Ma, L[]
M T &1 & 5 E IE W E AL B ApXS, ApX7,
ApXSEERE /7 5. 4 Ma, 2.9 Ma, 5.2 Ma, &8
e FRE B R AGRE R, NI TRER [ T 4

5 [MESHE

WRUE DL b BF S WL SR & B, 1R 2R BT L LU AR R U 2
REMREME, E0 R IEREREPIEEKE . L
A T N 1E B 2 AR R 45 . G 0 IE I R A R KR, TR

B T AL K RMR I 2 R R N M B,
PIEI R B X R T AT 4 W A ARk L ms & A
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—SE L A M TR TE IR VE M B v R R, 88
VLR AR T2 AR LA R 2580t AR
Yy BEFR A A O AR HE AR R B, B FRXOMOAR X AR
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BE
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BRI AR SR BB S, R E RN EGITERETT,
s v 3tb, BB 0 R 2R 5T 1L Bk R B R AR I B S
(ZEAHET R ,1985; 80 K354 ,1991; Wang et
al. ,1997; Z=E 5 %, 2000b; 8 HF % ,2004), 52 4
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FRYIE 7 K NE-SW i i) Z2 17 & 7 B ¥ (Wang et
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Fig. 7 Schematic map showing kinematic mechanism
of the extension deformation on south area
of the Gaoligong Mountain
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I and 1 showing states before and after the extension deformation
began; The extension deformation absorbed part of the strike-slip
amount of the Wanding fault; 1-—metamorphic basementof Baoshan
block; 2-—strike-slip fault; 3—normal fault; 4—block rotate

direction; 5—extention force couple



1272 Ijig

7 2006 4F

#
JE #3109 ok 25 TOAE P o L B0 4 8 R I ¥ A 4E iR
RETHREE R ENFR.

BRIl Bk R B AR B EE R 8T, BE 4 8Ma LU
FRETHRERHEH, X 5HTAFB B M 21 TR
0 L & A FE R 4R B ) (5. 83~7. 2Ma) B2 — B
MR (ZREEHET ™/R,1982,1990; & E%,
2000b) . ME——ANFE 5 (ApX16, 5 M A 1 B I BE AR
EOVERBNA.TMa) , RETHE - BEHHER
LU ok Ly 4 A0 3% B O b L A A 3 R k4 R T FE R
AT

HERBERBF R BRNES AMEdLRER
R, B H AT RHE B X — 0 IR R LR E
Wt 5 2 P9 R B BT AR A K LB R AE T B R L
B AR B (B IE ,2000b) 5 LK TG U 2= 2 L 57 3k
B E LA AT, At BB EH &
WIARUUAR, R A A s UUAR U B W 2R 0 5 R 30 7 IE i
BWE=MAERILRFHENEMTE; MRS
p M=l e A N = EE NN

6 i

Bedr BRI RE ER LR WA mItiEsh,
il o b R 4 A I B 4 68 B R B T R 5 WO 3 L 2
WS AATER B, X Lo 20 B o & A il R
4 35 5 ¥, (545 7= 22 5T LU PR A LR AR TS P X &
JRAME I EmEE . e N AT ER B
AL AR BT 1L Bk R B A TR 25 )2 4 1k R ok AR A O
K EH =AM EE , RREHRENER —TH
FRA-45 A RERB R IL SR ER R4 T 1
5E& MR AT EEIERBEE S BIFRN R
T Bk S ORI h R IE R T AR R K,
T T R oK LS R AR R R AL N B BT R —
S 0YRF AR RN BN, ERR . RE
BB RE RS AR KA N RBERENA B
4 14Ma ELEF X MHE-E NS RERET AR
AR R TTILBKEE B, & AU R TUE A R
HETR MEMBR-ENEBERETMILEE,
ERTILKFREES5~8Ma Z£ £ 3k A6 B M 1%
CEior =3 C

B BT B R AL RS R 4R T
RS AR YR, o E MR SR M R AT A T R A S
BETEREVENL . FRARBTERNZN
I R R Y JER .

8 % X W

TR, 1991. PUPE B 5L BOA B R TBARAE R LI e

R4 e 3t R B 92 B [ 2 g 3 .

BE, T4 2004 EERERWERLTHIMER T8 LR
EHRBHETX. BRBFER, 14(10:1189~1193.
ZEN, FWE, RET. 2003 B XM ARIE 5 K L iE

SRR MR, 26(4):361~366.

ZTHEE. 1998 HFEEEA R BBHEEAESFERES
B A, & ER G BT R AT L A0e 3.

EE, Mok, iEL. 2000a. HEEREAREWNH AN HHRE
FR. BHEER, 45(2):128~134.

ZEE, SRR, WiEE. 2000b. EEEHANERKREEE,
FREEMFEREAEHRREZHINEN. HFER2E, 35
(3):336~349.

FEHTT. 1988, HE =W RMWERT . BERE, (4.337~
346.

TG, BRI, BTE, & 8. 2004, B L FGE A FE
REVURAFE. S/, 23(2).241~251.

XUFE, B, BRHIR. 1999 EBRE LS AMBAIE.
Ri%,6(3):121~132.

BIRE, £ 1987, Bk LE St e B R IR A AE. sz
VIR, 30(3):261~270.

RIBHE. 1991 PAFRTRXAHHEEFHEFESD TR B4
BrgE, (1):28~37.

FB, KR, BF, SR 1991, EE S EENBEEEY
FPREAMERX. PEBYEBETRN S A BHEEAT
BBF R SRR EFH (1989~1990). 26~29.

FEEHFET =R, 1979. 1. 2077 B R A,

ZHEBET =R, 1966, 12077 5 76 08 A

RE AR TR, 1982.1:2007 B W8 . 1. 2077 B VLR R AR &

AT R, 1985, 1: 207 BILIE YK BB i &R &

ZEAWET R, 1990, mEE KEMEE. b5 W ARAE.

oA, £, TH. 1991 ERRERHAB=ZLERHRER
FEAE IR E. P A2 B o BRI AR B o A P A 8 Ak R
BT 3290 = 4P #12 (1989~1990) :18~22.

PhRFEEF. 1998 WM EREBHE LT, L. B2 d Rt

BRI, 2000, BEFTLTWRERAERZNABRRT. =8EHHE,
19(3):244~253.

Burbank D W, Beck R A, Mulder T. 1996. The Himalayan foreland
basin. In: ed A Yin, T M Harrison ed. The Tectonics of Asia.
Cambridge University Press, New York, 149~188.

Chen S F, Wilson C J L, Deng Q D, Zhao X L, Luo Z L. 1994.
Active faulting and block movement associated with large
earthquakes in the Min Shan and Longmen Mountains,
northeastern Tibetan plateau. J. Geophys. Res. ,99:24025~ 38.

Gansser A. 1964. The geology of the Himalayas. New York, Wiley
Interscience ed: 289.

Gleadow A J W, Duddy T R. 1981. A natural long-term annealing

Nuclear Tracks and Radiation
Measurements, (5): 169~174.

Hurford A J, Green P F. 1983. The zeta age calibration of fission-
track dating. Isot. Geosci. , 1; 285~317.

Parrish R R, Hodges K V. 1993. Miocene (22 4 1 Ma)

metamorphism and two stage thrusting in the Greater Himalayan

experiment for apatite:

sequence, Annapurna Sanctuary, Nepal. Geological Society of
America Abstract with Program, 25:174

Lacassin R, Replumaz A, Leloup P. 1998. Hairpin river loops and
slip-sense inversion on southeast Asian strike-slip faults. Geology,
26(8):703~706

Socquet A, Pubelliera M. 2005. Cenozoic deformation in western



% oM ERI . BRI A RS- ISR R RE 1273

Yunnan (China—Myanmar border). Journal of Asian Earth " Geology Review, 39(3):191~219.
Sciences, 24:495~515. Wang E, Wan J, Liu J. 2003. Late Cenozoic geological evolution of
Tapponnier P, Peltzer G, Armijo R. 1986. On the mechanics of the . the foreland basin bordering the West Kunlun range in Pulu area.
collision between India and Asia. In Collision Tectonics, eds. constraints on timing of uplift of northern margin of the Tibetan
Coward M P, Ries A C, Geol. Soc. Lond Spec. Publ., 19:115 Plateau. Journal of geophysical research, 108 (B8):15. 1~15.
~157. 13, doi:10.1029/2002JB001877.
Wang E, Burchfiel B C. 1997. Interpretation of Cenozoic tectonics in Yin A, Harrison T M. 2000. Geologic evolution of the Himalayan—
the right-lateral accommodation zone between the Ailao Shan Tibetan orogen. J. Ann. Rev. Earth Planet. Sci. ,28:211~280.

shear zone and the eastern Himalayan syntaxis. International

Extensional Collapse of the Southern Part of the Gaoligong Range
in the Western Yunnan, China and Its Tectonic Origin

WANG Gang ¥, WAN Jinglin ?, WANG Erqi ¥
1) Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, 100029
2) Institute of Geology, China Earthquake Administration, Beijing, 100029
3) Institute of Tibetan Plateau Research, Chinese academy of Sciences, Beijing, 100085

Abstract

The Gaoligong range, with an average elevation of 3000 m, lies within the westernmost Yunnan, China.
It marks the west edge of the southeastern margin of the Tibetan plateau, bounding the Nu River extending on
the east in N-S direction. From Longling southward, the altitude of the south part of the range drops abruptly
to about 2000m and the range loses its linear features accordingly. Our fieldwork found that the southern part
of the range is bounded by two normal fault systems along its eastern and western margins. The one on the
west dips to the west, dividing the Tengchong graben in the hanging wall, the latter is filled with the lacustrine
deposits and locus of frequent earthquake and volcanic activities and the oldest sediments are filled with the
Pliocene. The normal fault system bounded the range on the east consists of two main branches, the East Main
Boundary Normal fault on the west and the Lameng fault on the east. The East Main Boundary Normal fault
cuts between the metamorphic rocks of Proterozoic age and the clastic rocks of early Paleozoic age, whereas the
Lameng fault cuts between the early Paleozoic and Mesozoic rocks, along which a series of grabens and horsts
were developed. The core of the southern part of the Gaoligong range is occupied by a large batholith of Triassic
age, intruded into the Proterozoic and Paleozoic rocks. The results of apatite fission-track age dating reveal that
the southern part of the Gaoligong range has experienced a significant cooling event, initiated at 14 Ma in the
south and 8~5 Ma in the north. We interpret this quick cooling event was associated with the EW extension
across the southern part of the Gaoligong range, accommodated by its eastern and western boundary normal
faults. These two normal fault systems join with the NE-trending Wanding fault to the south, and the latter
defines the southern boundary of the southern part of the Gaoligong range. This fault is active due to its left-
lateral movement, accommodating the clockwise rotation of the Tengchong and Baoshan blocks, trigged by the
N-S right-lateral movement along the Sagaing fault to the west. Based on the spatial and temporal correlations
between the eastern and western boundary faults of the southern part of the Gaoligong range and the Wanding
fault, we propose that the eastern and western boundary normal faults formed as the transfer fault transferring
the NE—SW left-lateral movement along the Wanding fault, resulted in EW extensional collapse of the
southern part of the Gaoligong range. As a consequence, the basement rocks of the Gaoligong range,
characterized by Proterozoic metamorphic rocks and Triassic granite, were exposed to the surface, occurred in

the late Cenozoic time.

Key words: Gaoligong Mountain ; Téngchong ; Nujiang River ;extension; gravity collapse; fission track
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