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EETHENLKNARNOLE. [, TEHEL
T K INQUA )11 5 2 W vk ) 4R TAE 4
IGBP415 Bk &, WIEEMABRBUEBEN TR T
2002 4E 7£ Quaternary International 22 & Tl H. 4
(2003 ), EXETEIMAT B D (Reno) BFH
%16 MERFENLKA SRS (NQUA) I, #3
KIS HIEXHES, F 180 HEXTHEIAL K
NGEA, & 16.1%. BRABERES, X R L
HMERMEBRKAS, SABAREE. JLEATLIH,
R4k 1991 4558 13 J8 INQUA #H L #Z FIH N —K
B4 vk 1 B R A

BRTHIR LM — MU E SRR EHH RN
KINFERD, L, FEAKRMCUMEFEAUL
ERFER. s, JEBRAL & KK B ER KK
WP o T A AR KRR, BT L]
KNERM A IERE. BOmE R KINERE RER
MR G LU REE EA B R, DL RBERFR R
WK BB FEE M A, Ba0, d6RIEHK
KkEMA G - RABBLUS—-SRE, MFRE
KUK 2 8 BT BR B VK 33 & 4 T 27~30 ka BP, HTH
Jt, KA R B REEN 23~24 ka BP, FrEH
TtRBEKARELETE 20~21 ka BP, JGBEAZET
b, FEME R KA 14 ka BP, MERILMEIL
# 10~11 ka BP AiB. 5% 1K 3% 5 B B K iy it
BT B & 27~24 ka BP!". Rinterknecht'® ¥§ iy
G RKEM - KIER 2., LM%, hrit
®T. HRPH. BUREMFLRERBFHS
LB, MEW B IMHERHUKERE 114K
(18.61+2.8)""Be ka BP, {HXHB BT 41 RN
(14. +1.7)"Be ka BP, Hsr Mg%5e 33 MEE 5 N (13.
1+1.6)“Be ka BP, JuizBgse 9 MEMAA(13.0E
0.8)"“Be ka BP, %%, I\ CI WE, XA EE
IR K ZE T 40 ka BP [ Heinrichd 25 {4 if F1 37 38
PPk S 7 — &, M7 22 ka BP Wi | &
%, (21.4+1.3) ka BP Ji s /5B, (17.4 0. 4)
ka BP KEAEED. X85 7 X0 FH HRNE
PR . 0T i 0 0Lt 2K 0 0 4R B 5 I R R T
P ERACERKIES. e, Barrows ez al.™
ERAMEIEHDRTRE 8 MKNEAK 18 4~
KBREHHERBFEHERENE, HERYEE 17~
20 ka BP, XM ERMEBEEHRETENMENT S
ZEFEMEZ MRV ER R B WX
A BB . B3 AR 22 0 PR BT BUR A Ep
i, BRWRESRKBH N ERBHITRE. FH

SEMEFEREATFREMKNTR, BhEL
RENUEENREAR-TEEHZMET.
Barrows ez al. MWt WK R T 3 357 5 J WE & oK Bk
4 350 ka BP, H. 4 18 5 & 0 vk B A 1HE BLF
MISI12 K HE .

PAEFTIR, REFERANITE B LB AR W
ERFFRBE LK) BRI, XENHRE R
FEBNLEKNERANMKES. EESCEE
I X REFHHRES, CEFTLRET
¥, RITBEART H—/B INQUA H“F KT H
KINAE RS54 THEH”.

2 P E T EECE K 4B ST

X B T R R A R WL R S R vk ) B A
M. KRME, FERSEH EREYE,
REMBE LA KWL RER, FEHTRE
B, LK FEESEESKHLKEE".
XL RO BSN, EESHERIRNINE, F
m, BWOGEEK 7 732 m), FI/RE 1L CGER 5 798
m) FIARE L (FE3R 5 547 m)A R T BRI B AR
Wig, BWECILOEIR 8 641 m), BN MWL
(M1R 8 848 m) MR HT LU B3R 7 095 m) 4 R H
FIR AR R 4%, BEISTIL Q4R 7 556 m) W H KR L.
MHBHEDIL (K S5 267), BEE Rl (K
6621 mMEHFFLTRILGER 7 11l m)E KRR
GERENREN. BEANRETEHEMNEH, R
i B4 sr e B R AL R

FHRERBNLKNIBIRE 20 42 60 FRE
Bhugi X 82 o K KR P B AR FF 4G, E& LR
RESEE N TH M RIIEHS, BRT -850
LOKABRER. BB R, 00 5 E X 2k
MYERM R A E. RiIEJLE, BAIFIA ESR %
RFE, BHEXRWL, HELMBESILBEX, X E
MK EGE TR, ARSI E R LM
P, B AIRE], Bl BRI vk R4
M, SBEAWLRERHRM KIS 3h 0 R AR
.

2.1 #PEL

WE AT ZHER KRB, X F 4™ 4
Xt ¥ TR AL 35 AR R S A bR B 4R b AR vk
B, RWKBA =8 D KBRS, 088 A48
EILRRBHEMEKNHT TR, BHITRK
B BRI AR IR (B EREREMNZR
OMBOMELE. 1999 FEHY A XM EINE
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ETMESTEERWTR, BREHABBELE
£, RPBRARBO TR BLFINEE, RE
TE, EAELEF R RE BT S
BUBEAT T A M vk SR B B 5T THE, B oE4R
T RWF PR H MK B, BENZK
EARRERIKY. 24 ESR, "C MR F &
HITRGEMERR ., KIEFKB K ESR F# N
135.3 ka BP, 5ZXF R B93R T 130 m 1KoK B #b
FEHER K 130.1 ka BP, KKK FEZE 18 m
EE -+, BLRSHHBEER KN 141.7 ka BP.
HIBLER A . KB SF UK T A S kB AR
L% 6 BrB (MIS6). B+ RBIKFIER 2 996
m, ZRILEEA &4, H ESR 4E# K 462 ka BPH,
HERE R MIS12, B AKHKERANHBEZ —.
RATAR BN BB R

A 3% L B M S AR IR AR B, AR IE 1L e X R
I —RIBK 3 000~3 200 m M RF-H, FHBRE
B AL F R PRE, BARE LR R T AT
KPRENRIE. REMTERA, LEFLETF 3.6
Ma BP Rk, Wikt E R B IRAEZ WM
b EEFEMEST, LB M R W P E R, IR
TRE 200 ZTHEMEER(Z 1000 m B X5k
FE. EMNBRABRERILT 0.93 Ma BP, 0.84 Ma
BP F 5 AE R 5Ra 20, Wit B A R-#
BHMHRE LA EREGEENESNLY
BERAFEEEH 280 m WEE, FTETXE. &
BAMREN, Wz 3 TRIKEmE. BiEL
WEMEERTIEFEht, FE T UE=RLE
hEE. BREHZE, EAOEL 460 ka BP, #£5E
FLRRVKEISAE, AREIWFEAT k) ERME L%
FRIE BR A B 1.
2.2 Xii

RINGEAFHEMXEELH LM LB,
TFTHEMFBEE =Mk, FEENTHED
P MIS2 F1 MIS4™ 'S), B kM T
W 200~300 m FERE BN BFARNEH). BF
EAIEM AR B EK)IER, RER-HEEAN N
. ERNVEBIARELDPRBIKBEFER, EERX
WHTLERF MR H RN, EEHZHEA
ESR 77 % 78 5 B KB I E 4% b 470 ka BP,
1152 BR 4T RBE M ESR 4347, B EIMEE R R 459
ka BP. XENMER UG, 5 ME L PR
FEH—B BRI E I MIS12 8k )i
YER R FHATY. BEKRFAFE 2K GHILO 3

FOVKKHH# ESR REFEELREABAAER
N, A XA MIS6 vk )1 1EA.

L A S L 04 i 400 m BRIV /R IG5
BaRE, RTHRILRLLE, ESR K 1. 14 Ma
BP. ZEARERRIL LA MBREEE, B
BTFEEERAE. WHEABRHRE, XUEAEX—
K AR ERERF, BEDRERHGR L
EERS, HERBNAERETRE=REH4H
ERHEFR. SHEN, BEREFRDEIRE, £
FHAFIE R LA O Fag 3B MR, B
E, GEAFHENBRIMHGRMIAZE, N
HTER, VHGEEX 400 m. % 53 &M% HE
MR %S B LD E, W R E R & 600 m. XL
ARBATEERME—RBHMWE. XKiEF
LI, BRIV EFABEHE400m L, 0K
470 ka BPEi/E, RAE TR EHKIERADY. A
AR R AL £, BB A5 3 K1 PR R RRR O
MRS, REEHBEGTE L, MENERF
3.

2.3 BT

LB X E FTZAREARERSAN Y
W, MARAEBME —#, BREEBEEKIN S
X, BTG REREE ESE LKA, KiHE
KB AIEER RN X. ik EHAT, B
WXWERRHBEN K BT REVEE L, B
L T R SR VK U R 2 T 450 I8 5 4 b B YR IR AL 41 £ oK Bt
Z. BEFILERTEIR 4 500~4 700 m, KKK
VKB E Fik 3 200 km?. G LIKS RIS E T
B At EROAKBEANEERARFR
BHZ o, WHRBEE N 3 800 m. HETHZH Y
WKk, EBHES(CBERDIRS). Brhus
BRMR KB 2 B, XILEFERKBNE
F%r ESR W 4E 4% i & 43. 2 ka BP, 27. 2 ka BP,
16.7 ka BP, ¥k 2~3 MY Bt vk | R, XERE £
KB AR R, BEY 50~70 m, BR/MEXKIE
HEBFAMAR AR, RERE BEXEHR
ZE 1~2m, RBBEHENR, 84y, TR
BorhEERHEERS, BERAHT 2.42,
HEHERKREAT 2.35, D2RFERLEKE.
VAR KBZE . KB 2 T8 3 8 vk < 1%
RN, R IKIM R ENRIREBE
B, BIADGTEMEARTRESRZHIRHNH
Y, DEEEEEELRERRMR ESR WE, B
48 % 571, 2 ka BP. XANE @MY F MISI4 &
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B. TEMMIKBEHETFHEITRME, AHEBR
REFE 400~700 ka BP . A M3 B R R
B E L Z Ik B #E 1T ESR 4E, FiiSg R R
592.64118.5 ka BP. Bh/MESEIREN ZHE B
WK 3 240 m ML EIKEHIT T ESR MER,
JIAHE R RTE 500~600 ka BP Z &), 1R #E
HEtWaEHRMERERMSE, REHERLAR
BHAE LT T B4 800 m. Z=H LI B K
L3 DX 55 0 20 oK V4R P B 4R o = IROK BT A, X
ZREMYBETOEELBR, AFHEEmETE
OTERVKEI”, “BIE KB Rk, Hep
“FIRKH R EERXEL GBI, FX 570 ka
BP 48 7 Ll DA 2 3 0 DR A 2K 14 A e T X
BasE 89, X BT E] I 574 X4 F MIS16 BBt
2.4 BeuWw

B WA AWM AE R, SRR 7R IE
PEHEPIL 2 600 km, ZRFHEIK 5 500 m, ¥
ZIWEHTEIR 7 000 m. L FHFRABEKWE LI
I (34°30" N, 94°00" E) i IX £33 £ 45 42 vk )|
MABHMHX, XEHREKPRERIKH, &
NI ESR £ K 710 ka BPY™!, HiEHE %
B, ARBRCINEREH R RBAETAE, &
2 ) 55 38 4 0 M 3 2 TS AR A TIAR ) iy s R R R 0 )
J2.5Ma BPfl 1.1 Ma BP, BEHAEIK 4
700 m MALE. BILBR. X—HMBENI—HNHH
T4 F S5k AR 2 800 m 2 FEPMER 2 000 m i
B, HBENR—MRKKEEERE. XxY
BCWHHOA 1.1 MaBPRELEAT 2700 m, X
—~HMEFGHBRRARCESD, AHEFHNEH
TMEERABERE RBEKEENLE. TES
WEZM KB BOIANREE B4 KH, HER
AffifE—H0Rk. BE, ARC Y EHREKIEGS
15' N, 81°00" E)309 m ¥k B &R Cl M4E K 700 ka

BP™!, INMERERE I D ERABRZER
S, BRAARBRCWREEHFEAKEE. HHE
REARRET R R R Rk )RR
2.5 AEEHAWL

FIXHICH, RBERPBEHEFEER
W N FE R B KRR R S #EAT T ESR AR R B
LERFF, 8% 678 ka BP, 593 ka BP, 205 ka BP #
24 ka BP —44E#. Ko, BEMRBILKESE
CLBERKBEY A, KENAMER LURRKE, &
ERKEREY. SRESASEN.

3 FRBFKHESHEGERME KR

FREESNLK) | RABTWEEA I 2RK

PREREW=Y, B EEEBMKSE
Bk B A EAE R 44 ST .

BAME, REEARMCEHRARARKED
i, HHERPES RIS, FEE Rk
BEX & BRyKHI R R, BEFE N A8 TR R B 4.
TUEER BT, f o VKSR AE K L0 A A % 1L %3 B MIS12
B, W& RIS T MISI6 B, KRS
AFES AL EAX R F MISI8 BB (% 1, F 1,
2). MRZEKHMEREHK, WABR, BN
RIFBART 100 ka B HUE R0 B, B & LU Bk
S R-FEd, MBERATRKBETKNNERE,
BAMRPEEERK LA NN EE. B1RE
ROTBEIX &R LFA MR 4 X R 0 HE.
XEELERIIER, XEMNEENKBEFESR
L 0 K LR GE R 9 780~620 ka BPY. E[H
TE B 7% 1L Bk o 3B (Uintas) F1 Py 4 3% 1L (Sierra) £
B=LRATERME WK, BEEERKTEEK 1000
m, EEFEEEPEE. BEWHBNEK)HER
REM, BFINREL, BHBEEAXENRITE
EMER KK B FEHRSLME, MITAN, BE

®1 BEERNXLBEAARKNE

Table 1 Dating results of the oldest moraines in the Tibetan Plateau and the Tianshan Mountains

1 Bk KB R HE/N BE/E WELR/ka MIS g 3]
HRE PR 39°00° 99°20’ ESR 462 12 3wl 10]
Ry gl 43°%5' 86750 ESR 4705 459 12 3w 16]

YEE 1583 29°05" 100°15" ESR 571 16 %3

EH# =R 27°30' 94°00" ESR 592; 500~600 16 #3emr[20]
BEND HE 34°30' 94°00’ ESR 710 18 #emi2z]
HE LW HER 35°15" 81°00" BC 1700 18 ¥ CHRE33]
EEENR Hig L 30°20’ 90°40' ESR 678 18 ¥ cm27]
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Fig. 1 Location and dating of the oldest moraines in the Tibetan

Plateau and Tianshan mountains
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Fig. 2 Couple of tectonic uplift of the Tibetan Plateau and global ice age climate

Kt B R KR ZR T MIS12 L&
MIS14~16 BB, X B2 AUOK T 7 # i JR ) i 3k |
RS Lk IR BRI R B R, RFZ AT
EFILBRFEETE, BRIK, HYRE. WIHERY
W HE R A 2R K.
XTHMERNKNER, BF T APDHRE
%R, EXO R &N MIS6 BBy, MIS4A~2 BBt
gltivesl X HFFHNEBEEMNRE, Owen e
al R R Tl SR WA, AN E B
e 1Ls AT CEREE A 1) MISS B Be A KB vk, 3
R R, AT AR FUL By BUOK PR AT 38, B &
BECT B KUK B 1 0 BT B R RS a
WA ER, ARSREE, FRESBERKEE

F, BICHE W MIS3 BBl MEXRIRE. £
SHR/ALOWERFELR T MIS3 HBEE. &
K s X [ AR 4 3 A 20 DX — B W R
k. AT RER AT I F AR K

WG, KT R R VK B AR B 0 2 T AR
RIRIE 5 . BT SRV I SF B A B, ESR ik
AOMEER RESRRRENSELHDKH,
BRI KRS KR, BRIk vk
B U RBE 2 K. B E KIS M ER KK
W, REAMAESR MFHHREFRAATRE
oM SE , i R 7R R DR B I B O T e ) L Y
AOEIMNEEFHRRELEKIHREWE, ¥
SHE R R [ 5 VU2 I8 4R UK LR
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New Dating Results of Quaternary Glaciations in China

ZHOU Shang-zhe" 2,

LI Ji-jun®
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Abstract: There are broad planation surfaces, ba-
sins, and mountain ranges in the Tibetan Plateau.
Research in the past several decades demonstrates
that Quaternary glaciations developed around high
mountains on the plateau only, not the whole plat-
eau. In recent years, the oldest moraines in several
mountain ranges are dated by ESR, The relative a-
ges of these moraines were first confirmed based on
their geomorphologic position and degree of weath-
ering. It is revealed that the oldest glaciation,
Zhonglianggan Glaciation, in the Qilian Mountains
occurred at about 462. 9 ka BP, and the high—ele-
vation moraine of the Wangfeng Glaciation, the ol-
dest one in the Tianshan Mountains, was dated at
477.1 and 459. 7 ka BP. The oldest glaciation in
the Hengduan mountains, Daocheng Glaciation,
was dated at 571. 2 ka BP, which is characterized
by moraines with deeply weathered red soils with a
Si0Q,/Al, Oy ratio of about 2. 42 and a SiO,/R,0,
ratio of about 2. 35. This is reconfirmed by the age

of 592. 6 ka BP on the oldest moraine at Mount
Yulong in the south Hengduan Mountains. The
Wangkun glaciation, the oldest one in the Kunlun
Mountains, was dated at 710 ka BP by ESR. This
is similar to the **Cl age of the bottom ice of a 309
—m ice core from the Guliya Ice Cap. The Li-
uhuangshan Glaciation, the oldest one in the
Nyaingéngtanglha Rang, was dated at 678 ka BP.

These dating results of the oldest moraines in
several mountain ranges suggest that glaciers be-
gan to develop during MIS12 in the Qilian
Mountains and Tianshan Mountains, MIS14 in the
Hengduan Mountains and, perhaps, MIS16 in the
Kunlun Mountains and Nyainqgéngtanglha Rang.
Cui Zhijiu and Li Jijun suggest that there was a
widespread and rapid uplift of the plateau (Kunlun
— Huanghe Tectonic Movement) from 1.1 to 0. 6
Ma BP. It is believed that uplift of mountain ran-
ges on the plateau during this period initiated a
widespread mountain glaciation.
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