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Fig. 1 The Quaternary geologic map of the major peak area in the Nyaingéntanglha Mountains
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1—Unconformity ; 2—fault ; 3—ductile shear zone; 4—named location of glacial epoch ; 5—occurrence ; Q;—Holocene lacustrine deposits; Q¥—
Holocene alluvium; Q4%,—Upper Pleistocene—Holocene alluvium and proluvium; Q§—Upper Pleistocene moraine; Qf#—Upper Pleistocene
glaciofluvial deposit; Q4—Upper Pleistocene lacustrine; Qf'—Upper Pleistocene alluvium; Q}¥'—late Middle Pleistocene moraine; Q}f#—late
Middle Pleistocene glaciofluvial deposits ; Q}f'—early Middle Pleistocene moraine ; Q}/#*—early Middle Pleistocene glaciofluvial deposit; EsLq- —
Oligocene biotite granodiorite of Lubagang unit ;E3Gr—Oligocene biotite moyite of Jieli unit; EsR—Oligocene biotite adamellite of Gurenqu unit;

K;j'—Cretaceous sandstone and tuff ; Cinc—Carboniferous argillite ; AnZng—pre-Sinian Nyaingéntanglha Group
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Table 1 The division and correlation of Quaternary glacial epoch of the Nyaingéntanglha Mountains
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Table 2 Datting results of glacial deposits from the Nyaingéntanglha Mountain
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Fig. 2 The Quaternary section of the glaciofluvial deposits near Yangbajing, Dangxiong County
(modified after Qian Fang et al. ,1982)
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1—Volcano rock; 2—metamorphic rock; 3—intrusive rock; 4—gravel beds; 5—moraine beds; 6—faults; 7—beds number ; B—existing glacier;

h;—existing glacier terininal moraine; hy—post—glacial period alluvium and proluvium; T;—first—order terrace accumulation; T;~—second-

order terrace accumulation; L—Laqu glacial moraine; P/L—Lagu and Paran glacial moraine; P—Paran glacial moraine; N—Ningzhong glacial

moraine ; A—andesite ; Pz—Nyaingéntanglha group; Y—granite ; F—faults
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Fig. 3 The compositional features of Quaternary gravels in the Nyaingéntanglha Mountain
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moraines of glacial epochs and original rocks in

the peak of the Nyaingéntanglha Mountain
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(a)—Ningzhong glacial epoch; (b)—Paran glacial epoch; (¢)—
Laqu and Xibu glacial epoch;1—slate and schist; 2—mylonite; 3—

sandstone and tuff; 4—granitoid ; 5—glacial till; 6—normal fault

KR KT B E R R B S TR
BB MR BEAE .,

70, 7~0. 6 Ma BP W, &7 B b Ll k3%
3 B FE T P e AR, TR) B o K — B U1 JF 3 KA
TE S0, 7E T FE b 1L Bk 3 i b X BE AL BT R T UK
BRI VKR MR T W RE 5 WL AT & &, = EHE
LV A AR B0 m 300 m, 72 B 1L Bk B T A9 1R
B >300 m.BEFHHLE 1 BT BER K CFERRA R4
PIAS AR A E, H40%~91%, IRA VIR AL, &
2% ~63% (F3) . X B vk I 1E R BA LR K i1
J R B A (XA — YR UK, A0 2 T 3R B 2 04
RPAEHFUHEPHMERERN KB (EEYSE,
1986 ; M i X4, 1996) .

Y7£0. 2~0. 14 Ma BP B8, & & B iy Pr 1l X
A—REBENHBRT EEF B ALK F BB
) & 4R VK 359 B VK TR 4, M B T B R A A 3 A8 L

S 328 B4 755 M 5%, 78 H & 1 8 50~100 m, S Bk 1l fik
I B 46 T A RS 0 B AR AT — B R /D, 2908100~
150 m, HBR AWMU B RELNRE, H59%~
63% . IRALRBEA, H23%~25%, UL A XK
s 513% ~16% (F£3) AR Hh 5T 45 AE 30 B » 12 vk 3
AR 24 F R0 AP R4 0 9 e oK (8RO 48, 1982) =Rt
BRI (ZEHH%,1986) , ALY THRABEN T 2
PRI E e L M R T VKA G A 5 56, 1999) .

0. 07~0.03 Ma BP Bt , &% B i hi 1l k= B
AL F AL Al v B S AR R BT &K
INAZ W, B EZERWIN, — SRR E LD, Bk
BT RS I I BO 8, R A IR B <100 m 7E#R A
MR TUEKRREANE, E55% . KRAEFEE
K, H2%  IHRELED, 53%EL . NRKBK
5 WOK TR 2 A AL S5 LR E R, BT 5
AT R 23 1 0 5 4 K B (AR 07 %85 1982) 5k g e A
UK BIAE X b (ZEE 55 ,1986)

£33 ABEERHUWAEVFIARSGE
SRR

Table 3 The gravel component of moraines in

the Nyaingéntanglha Mountains

KA BARS
B4R EREAA TRAEHE TLERE 2K
Q} 0~10% 40%~91% 2%~63%
Q3 23%~25% 59%~63% 13%~16%
Qs 55% 42% 3%
Qs 85% 15% —
0.01 Ma BP W) UKBi Y, FE a1 FE i Bl 0%

X 2 A T AR ORI B9 7R i B K B3 » oK T 40 44
JHE B ) 28T U RN RS B 4 VKB A L BR
R LLAE B B o 3, 85 %0 IRA AL A 36
150 e <R Lk B B T+ B BN BE L vk )1 R it
(RN

6 ML

A H R AL 30 XA 43 kI L BT R vk 3
(Qy) . & AR vk 81 (Q3) . i Bl vk #3 (Qs) . 7 75 vk
(Qu) » Bt 5% B9 UK R 90 5 vk oK AR By B JF ot T b 45
FRE, RUIBEE &F BRI A BT, R R ok )1 xf
oA N R M 1 R A Y R AR A AR 2 B K
NI b 5 4 b = BT O - PURUE K> UE K~
TR A K TESE B i AL A B X o BRI LR
VKB R A By B BURT , B = B AU B
B RN A A S BRI, A FUA K



636 o R

B

¥ 2003 £

BB T TR A LA P R T R KB
CBP % H vk A 9 vk ) v s B . VK 9 5k 7 40 9
A I R T R X VTR 35 2 B AR, BEE
A7 R R B R T R s A R A AR
N B % o 2 B AR ok

MAFBEHR L g K AR R ERE,
AT B R L RO X T 00 T 6 4 b B BE T T B T
0.7 Ma BP Bl Sttt 41, 1 H— B FF2e 28T
1B K V) Y 3l 60 35 B 72 W U8/ DN o A T R i B 1L K B T
f AR , BT B B M43 08 5 K1 R B AR X B I 4 R Y
W Bt , B 2 75 o R R T ot R A e R, LA I UK
B 335 43 7 5 M SR AR AE , BOR T LU KR /] B T B B
HREFH IR E AR mBEEREESR.
IRl B, 3% B A X vk 80 10 7= A 32 B T M B AR AR AR
L IR B R0, IR B SR 5 2R
TR REERE .

FF U AR, RATET LRI 4G B8
Ly 3 0 3 IXC e T 53 R A9 A5 4k, £90. 7 Ma BP LISk, B
2 EP B AR R 16 B AR B B9 AR o, & F BB L 0
b X f 1L kR X T e JR WL T &= D & T+ T 500
m P b, HOF T A R >0. 71 m/ka, YLEA RE T
4 B 2R 5 F A 24 B A (B 7E R [R) K B B B R T )
RARM : THKE R >0. 4 m/ka, JERKEAN>1.0
m/ka, g vk 80 R >0. 7 m/ka, B & R IET KT
BEAAHBREMAY -,

7 BB LU E g X B4 A 2 A AR AR
FEFULHA VKB Bk A B4 LM R, BENZ
] B R 36 R 5 B vKER P MR AT, FUK R ARG
FZHEEWMFHAERNEARBE KB HE,
H KB W aR A P& RS LA A R B s A
AL, TE T HEEENAERIHBRE X EE K
FIphfE AR R F KB RAN RS ER R E
U BT R S S R, X T REBUKBY X F H
X iy A AT . R AE SR SR XK.

& £ X |

BZA. 198l HABESERARSRA R.FESEERREA,
8 B AT BRI AR, Jb AT - B i AL, 45~51.

THL KT 1998 HFMEREFOMEB. W BHEILER, £
H ERBERSTBEWEAMSNE TR ER
#t,379~400.

BEREE, RN, B, 4. 2001. 0.5 Ma ISR ERE REFA L
B—kARKIBOKESNIESRE. PER¥OE),3108
) :27~33.

ZgEfR. 1995 HREEREAWIBRIH. BRFR, 1601~
9.

MG, A, WEM,%. 1983, TMENAamE. b Al
R4t ,78~88.

2, AN, 54, %, 1986, TRk, dbLE . BHE d A,
217~257.

WA, R, . 1982, HHAKEXBNEKEARKEE
HH IR R . L SR R S AR (4058 I 40 BT ok 1]
dbE b R R AL, 51~70.

By EEA, REY. 1982. & FEERILKRHEES ML K

T T SR SO (O BB I g R L vk 1 B R
AL, 34~50.

BERE R BB A C. 1996, T SRR JE A oK R B A AR L R BE R HE X
B X, R HREREREL AEEASES R
FERWICER. JLE B R 136~146.

RPW, R, T ,%. 2001, A E KR R4S X H AR EE—H
FHE AT R S, U5 B R, 37~99.

#1-. 1981, AMEBRSEDRBL EANEEYIEE. L. FEHE
R R B AR IR AR R A, Jb e RR A AL, 167~ 175,

W, R, EH8. 2001, T RE RIS K REEE L R B S
¥ — g AR R BT R. R, 22(1)5~10.

B E. RS, ERE, S, 2002. EQRNBAETEREEENA
(INDEPTH)BF LB, #bRE R ,21(11):691~700.

A, iARE M. 1099, ERTBIABENMAKIIER. &
M+ ,21(3): 242~248.

VA, BHE,LRK,%. 2002. SHEEFHRILKERSEMLK
JIAEF. $BIM4LRFSF,22(5):424~433.

SR, A, BN, L. 2002. & E T RLIL AP BSR4 vk
R4y, HER2EIR,23(4):335~342.

References

Coleman M, Hodges K. 1995. Evidence for Tibetan Plateau uplift
before 14 Ma ago from a new minimum age for east—west
extension. Nature, 346: 29~34.

Cui Zhijiu. 1981. Ancient Karst and the Uplift of the Qinghai—Xizang
Plateau. In: The Comprehensive Scientific Expedition to the

Qinghai—Xizang Plateau, Academia Sinica. Studies on the
Period, Amplitude and Type of the Uplift of the Qinghai—
Xizang Plateau. Beijing: Science Press, 40~51(in Chinese).

Ding Lin, Zhong Dalai. 1998. Uplift stage of the Qinghai—Xizang
Plateau. In:Pan Yusheng and Kong Xiangru, eds. Lithosphere
Texture Evolution and Dynamics of Qinghai—Xizang (Tibetan)
Plateau. Guangzhou: Guangdong Science and Technology Press,
379~400.

Harrison T M, Copeland P, Kidd W S F, An Yin. 1992. Raising
Tibet. Science, 225: 1663~1670.

Hou Zhenggian, Li Zhenging, Qu Xiaoming, et al. 2001. Uplift
process of the Qinghai—Xizang Plateau since 0. 5 Ma, from the
hot-water active evidence of the Gangdise Mountain. Science in
China, (Series D), 31(Supp. ): 27~33(in Chinese).

Li Tingdong. 1995. Uplift process and mechanism of the Qinghai—
Tibet Plateau. Acta Geoscientia Sinica, 16(1): 1~9(in Chinese
with English abstract).

Li Bingyuan, Wang Fubao, Zhang Qingsong, et al. 1983. Quaternary
Geology in Xizang. In: The Series of the Scientific Expedition to
the Qinghai—Xizang Plateau. Beijing : Science Press, 78~88 (in
Chinese).

Li Jijun, Zheng Benxing, Yang Xijin et al. 1986. Glaciers of Xizang
(Tibet ), in the Series of the Scientific Expedition to the



%63

KRR :0.7 Ma LRI EF B L BKET S 2 637

Qinghai—Xizang Plateau. Beijing : Science Press, 217~257 (in
Chinese).

Molnar P, England P. 1995. Late Cenozoic uplift of mountain ranges
and global climate change: Chicken or egg? Nature, 374; 49~
52.

Pu Qingyu, Wu Xihao, Qian Fang. 1982. Quaternary ice margin
along the Qinghai—Xizang highway and its paleogeographic
signficance. In: Contribution to the Geology of the Qinghai—
Xizang (Tibet) Plateau (4). Beijing: Geological Publishing
House, 51~70 (in Chinese).

Qian Fang, Pu Qingyu and Wu Xihao. 1982. Quaternary glaciogelogy

at the southeastern foot of the Nyaingéntanglha Range. In:
Contribution to the Geology of the Qinghai—ZXizang (Tibet)
Plateau (4). Beijing: Geological Publishing House, 34 ~50 (in
Chinese).

Searle M. 1995. The rise and fall of Tibet. Nature, 374(2): 17~18.

Shi Yafeng and Zheng Benxing. 1996. Time and height of the
Qinghai—Xizang Plateau uplifting into the cryosphere and its
impact on the surrounding areas. In: Study of the Formation and
Evolution, the Environmental Variation and the Ecological System
on the Qinghai—Xizang Plateau. Beijing: Science Press, 136~
146 (in Chinese).

Wu Zhenhan, Wu Zhonghai Jiang Wan, et al. 2001. The Cenozoic
Evolution and Mechanism of Tectonic—landforms of China
Continent and Its Adjacent Areas. Beijing: Geological Publishing
House, 37~99 (in Chinese).

Xu Ren. 1981. On palaeobotanical evidence for continental drift and
the Himalayan uplift. In: The Comprehensive Scientific
Expedition to the Qinghai—Xizang Plateau, Academia Sinica.
Studies on the Period, Amplitude and Type of the Uplift of the
Qinghai—Xizang Plateau. Beijing: Science Press, 8 ~ 18 (in
Chinese).

Xu Zhigin, Yang Jingsui, Jiang Mei. 2001. Collision-orogeny of the
northern Qinghai—Tibet Plateau and its deep dynamics. Acta
Geoscientia Sinica, 22 (1): 5~ 10 (in Chinese with English
abstract).

Zhao Wenjin, Zhao Xun, Shi Danian, et al. 2002. Progress in the
study of deep (INDEPTH) profiles in the Himalayas and
Qinghai—Tibet Plateau. Geological Bulletin of China, 21(11):
691~700 (in Chinese with English abstract).

Zhao Xitao, Qu Yongxin, Li Tiesong. 1999. Pleistoncene glaciations
along the eastern foot of the Yulong Mountains. Journal of
Glaciology and Geocryology, 21(3): 242~248 (in Chinese with
English abstract).

Zhao Xitao, Zhu Dagang and Wu Zhonghai, et al. 2002. Quaternary
Glaciations in the west Nyaigéntanglha Mountains. Quaternary
Sciences, 22(5): 424~433 (in Chinese with English abstract).

Zhu Dagang, Zhao Xitao and Meng Xiangang, et al. 2002. The
division of Quaternary glacial epochs of Middle Nyaigéntanglha
Range. Acta Geoscientia Sinica, 23(4): 335~ 342 (in Chinese
with English abstract).

Doming of the Nyaingéntanglha Mountains since (. 7 Ma from
the Glacial Denudation Evidence

ZHU Dagang?, Zhao Xitao” , Meng Xiangang?, Wu Zhonghai”, Shao Zhaogang”,
Feng Xiangyang®, Yang Chaobin®, Wang Jianping”
1) Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing, 100081
2) Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, 100029
3) National Geological Museum of China, Beijing, 100034
4)The Land and Resources Department of the Xizang (Tibet) Autonomous Region, Lhasa, 850000

Abstract

Based on the delimitation of the moraine in the Nyaingéntanglha Mountains and the iéotopic dating of
moraine deposits, the writers have found that the oldest moraine deposit was formed during 0. 7~0. 6 Ma BP.
This result indicates that the Nyainqéntariglha Mountains began domiﬁg since the Middle Pleistocene, that
glacier denudation occurred cosmically in the highest region, and that high moraine platforms were formed in
large areas. The Nyaingéntanglha Mountains domed rapidly again during 0. 2~0. 14 Ma BP; the high flanking
moraines just protruding great ravines were accumulated. The Nyaingéntanglha Mountains domed in miniature
again during 0. 07~ 0. 03 Ma BP; the flanking moraines and terminal moraine knaps were formed in great
ravines. There are still miniature glacial movements during 0. 01 Ma BP. The glacier denudation in the highest
region of the Nyaingéntanglha Mountains reflects the doming process of the mountains, which can be well
compared with the doming of the Qinghai—Tibet Plateau. The doming of the mountains should also be seen as

the response of the doming of the Qinghai—Tibet Plateau.

Key words: Quaternary glacier ; isotopic age; denudation; range doming; the Nyaingéntanglha Mountains
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