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Fig.1 Geological sketch map of the Nyalam region, Tibet
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A—Geographical position of the study area; B—tectonic settings ol the study area; C—geological sketch map of the study
area; 1—diopside marble,crystalline limestone ; 2—biotite plagioclase gneiss; 3—tourmaline-bearing leucogranite ; A—migmatitic
granite and augen migmatite; 5—Augen-gneiss, banded gneiss; 6—sillimanite-biotite schist; 7—kyanite-garnet-biotite schist;
8—sample locality of migmatitic granite; 9—sample locality of leucogranite ; 10—China—Nepal highway;11—Nyalam detach-

ment fault; MCT—main central thrust; STDS—Southern Tibet detachment system
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Table 1 Results of apatite fission track analyses from the Nyalam High Himalaya granites

2 X 108 X 10° 2 (pm o
i e R S I A A
L-1 | 4200 18 | 2.00(264) | 47.41(6276) | 0.71 | >10 | 8.1740.47 | 12.842.8(44) | 0.37
L-2 | 4010 11 | 0.84(108) | 12.89(5527) |0.83 | >10 | 3.794:0.34 0.79
L-3 | 3980 18 | 0.82(134) | 29.29(4803) | 0.84 | >10 | 5.4240.43 | 10.1£2.9¢107) | 0.55
L-4 | 3950 18 | 0.74(275) | 29.57(10925) | 0.81| >10 | 4.87+0.28 | 9.942.8(38) | 0.62
M-1| 3720 13| 0.39¢105) | 58.90(15792) | 0.47 | <0.1 | 1.7140.34 | 11.743.346) | 1.8
M-2 | 3580 12 | 0.27(49) | 56.90(10444) | 0.80 | >50 | 0.914+0.13 | 10.043.9(52) | 3.3
M-3 | 3480 15 | 0.32(95) |73.70(21776) | 0.46 | >10 | 0.854£0.09 |10.743.2C10D) | 3.5
M-4 | 3260 21 | 0.19(62) |43.53(13563) | 0.68 | >80 | 0.86+0.11 | 12.24+2.3(30) | 3.5

H:L-1.L-2.L-3.L-4 AREERE;M-1.M-2.M-3. M4 Y BEEERE. PPNEBREDEE Ns NEREFE:PH
BREDEE NI NERBRDBE:;Y PHXERY:POOKAI CREILE: L YBERAGHOREKE.
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+50 'CH 30050 CMY, H.Maluski U2k B T ER ARIRGERE P HE = F°Ar-YAr £
# 14.840. 6 Ma, B = °Ar-*Ar 5 16.61+0.5 Ma, BER KA KB F = ' °Ar-*Ar 4
# (14. 8~16.6 Ma) FBE KA B A2 0 4E 8 (3. 79~8. 17 Ma) Z Bl A 21 s Bk 5wy , {2
HAREMEMNXMALHERUM A TIRAEREWATRLERHE., RALRKSE N 14.8~
16.6 Ma Bf EFF IR ¥ &1 8 300~350 C,—H 2 3.79~8.17 Ma B§ %% 1% 130+10C, HF
BEEER 15 C/Ma, WM 3. 79 Ma iR, HFHAHEER 26 C/Ma, HH TIREAEIERH L
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Ma;U. Scharer £33 T ER AR A B HMER U-Pb K 16-840. 6 Ma, X B4 #
HMHAZR ARG ER A KA RAERBER0.85 Ma)Z R B H &, K U-Pb kA M
BAHMBEN 700 CM, ZHABAERK AN 16.8 Ma FF A #E 700 C,—HF| 8.6~
8.8 Ma ¥ A1 3| 300~350 CBf , HF W HEFE N 49 C/Ma, M 8.6~8.8 Ma & 0.85~1.71
Ma, HF % HFEE K 29 'C/Mas M 0. 85 Ma LAk, M FH B HERNK 111 'C/Ma, MR ER
ARERERMUGHRHEHTHERAMBBMEGER , B2RTUITELRELEAWE
FER, YBRKAMBEBEY 130 COT i BB E®E 40 C/km™, M ERFEFHSKE N 10
CHLHEHMEERNEARRNE L HBAERSHRAREE D ERMLEME 2 B
A, NEZAUER, HRABRELEREHM AN, RUBEEFELKH TR, MEREHA. NE
BRERENFERBERE, TUEHBRABSEREM 0.85~1. 71 Ma FF 5 i 1 £ 3 =
BR. REBHBRERLNER, 7TRER B T 1L kR 0 & A

SRRt SR BT R AE B, ML 0. 85~1. 71 Ma FF #f s K i X B e T, a0 78 | RL R W B
B 55 — B b B iR 4300 m e H A KER ERMEYEORELE FEAE KT 3400~3800 m



B 4M IEZRE - RE DA X FE A A R & RE R I 5 RS i 433

BELEARN, AR R £ FHiHEF T 24 1000 mb,
HTHEFAERBEDHNREBX BB BB
HEH EREBENBEDRNBEELFEENNIFLFX—H
BLEEMAEREK 2000 2 F R B EDSREELHFAT "
BRENHEGTRERERNW AT AL .OAE SRR 6
My 45 (R B /R A 4F 15D 76 K A B IR A R R I 4 i
H 0. 24~2. 8 Ma, X — 4 B % B O BN B AR 3 5 BR W AR
e 18 2 G B 7R L A8 A [ T A B 1] 40 @ B B Garhwel
BEDHNEMRAEREMRCERERKANTEBRE
Bh1.5~2.4 Ma, A AL EREKR LFHH—BWE E
B & T8 R 855 @ J8 1 /K Modhi Khola 89 & B 5 24
HNBEFHNERENEGRERTFERN 0.6~2.8 Ma,
WAFE R R T RIAKE B D h HE #h X 78 X 3 18] 55 47 e

E i (Ma)

MEAYOTPEREINRE R BEAAREREBKE A R R
AT FEREEE 1~5Ma 21, ORE SR i (mm/2)
GHEEERBKO LR ENRREREETERY g, mrrgimss s
0.31~3.82 M, B EH AR REHFA;OFD T % 5 0 A % o AE I
PWMUAMAREER 2000 2 F %, B35 4600 m WEN A Fig. 2 Uplift rate vs fission track age
MESTLEmARBEANTZEBERN 1~5 Mal,; of the Nyalam Himalaya granites
@OFEMAAYTTHEPR KRB, 0.8 Ma UK, ABRBHMA
PEAEREN,ORHEAEDS N EB XN GPS ERE R, RS RBEA T EILZEXRD,

REERFTHXETR, EXANB I HEDSNEELHEN L —FELZ(EEMN 1~5Ma

T TR RER BT

AXERXIEFEHERERRR EFEELHEST T AR, E 5 RE b b R

MAFHRENER ETERBTRAMB ERPEAS T FIHIIE,EL—FH 0.
& ® x W

Sorkhabi R B, Stump E. Rise of the Himalaya: a geochronologic approach. GSA Today, 1993, 3(4): 86~92.
Harrison T M, Copeland P, Kidd W S F, Yin A. Raising Tibet. Sicence, 1992, 225; 2663~2670.
Zeitler P K. Cooling history of the N. W. Himalaya, Pakistan. Tectonics, 1985, 10: 729~741.

W oo

bat region, Pakistan. Nature, 1982, 298: 255~257.

Zeitler P K, Johnson N M, Naeser C W, Tahirkheri R A K. Fission-track evidence for Quaternary uplift of the Nanga Par-

5 Sorkhabi R B, stump E, Flaland K A, Jain A K. Fission-track and *?Ar/3°Ar evidence for episodic denudation of the Gan-

gotri granites in the Garhwal Higher Himalaya, India. Tectonophysics, 1996, 268: 187~199.

6 Arita K,Ganzawa Y,Ohta Y. Accelerating uplift since the miocene and tectonics of the Nepal Himalaya, 10th Himalaya—

Karakoram—Tibet Workshop (Abstr. ). 1995.

7 OTHOCHRE BHAE.HE.ERKE. AEDHRENES EHHURRERFANHNERBIER, B FEM, 1995,40

(16 :1487~1500.
8 BENRLAKBE FEAFELFBEELRIADNE L. BRH KR, 1992. 19~31 K.

9 EHARKEMRAHGE GELHESARROESNBLELETRESFRAERALABE LN A¥EER,

1992,22.2069~2071.
10 Wagner G,Van Den Haute P. Fission-track dating. Kluwer, Dordrecht,1992. 285.

11 Mc Dongall I,Harrison T M. Geochronolosv and Thermochronologv bv the *Ar/39Ar Method. Oxford Universitv Press.



434 woE w W 1998 4F

NewYork. NY. ,1989.212.

12 Maluski H, Matte P, Brunel M,Xiao Xusheng. Argon 39-Argon 40 dating of metamophic and plutonic events in the North
and High Himalaya belts (southern Tibet, China). Tectonics, 1988, 7: 299~ 326.

13 Scharer U, XuR H,Allegre C J. U-(Th)-Pb systematics and ages of Himalaya leucogranites, South Tibet. Earth and Plan-
etary Science Letters, 1986, 77: 35~48.

14 Parrish R R, Tirrul R. U-Pb age of the Baltoro granite, northwest Himalaya, and implicatcans for zircon inheritance and
monazite U-Pb systematics. Geology, 1992, 17: 1076 ~1079.

15 #HEk R FERRERNENSERE . FREFEENA EEFBRRE. Jba B2 K, 1981. 159
~165 1 .

16 EZWR. FESERAOIEMNG. HBBREHR,1995,1; 1~9.

17 Cerveny D F, Naeser N P, Zeitler P K, Naeser C W, Johnson W M. New perspective in basin. New York. Springer-Ver-
log. 1988. 43~61.

18 Mugnier J L, Huygle P, Leturmy P, Peleaillau B. Plio-Quaternary increase of sediment supply in syn-orogenic basins of Hi-
malaya; Tectonic control or climatic effect? 11th Himalaya— karakoram— Tibet workshop. (Abstr). ,1996. 107.

19 Jackson M,Bilham R. Contraints on Himalaya deformation inferred from vertical velocity fields in Nepal and Tibet. J. Geo-
phys. Res. ,1994,99(13): 897~912.

Fission Track Evidence for Rapid Uplift of the Nyalam,
Higher Himalaya, Tibet, China

Wang Yanbin, Wang Jun
(Institute of Geology, Chinese Academy of Geological Sciences Beijing +100037)
Wang Shicheng
(nstitute of the High Energy Physics, Chinese Academy of Sciences, Beijing,100080)

Abstract

In order to document quantitatively the cooling and uplift history of the Nyalam leucogran-
ites and migmatitic granites, fission track (FT) apatite from granites in the Nyalam region, Ti-
bet has been determined. Four FT apatite ages of the Nyalam migmatitic granites from elevations
3260~~3720 m are in the range of 0. 85+0. 09 to 1. 7140. 34 Ma; Four FT apatite ages of the
Nyalam leucogranites from elevations of 3950~4200 m are in the range of 3. 7940. 34 t0 8. 17+
0. 47 Ma. These FT age data coupled with the available thermal chronological data reveal that

the Pliocene—Quaternary was a period of rapid uplift of the entire higher Himalayas.

Key words :rapid uplift;fission track ;Higher Himalaya granite; Tibet, China
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