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Fig.1 Ceological map showing the location of the Qangzé section in the Zanda basin
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2. KEGEEHELPHRKAARAYE, SH (Phux), BF ( Chenopodiaceae ),
FKAEH ( Gramineae), # (Arterusia), KEBBEEMEM (polypodiaceaesporites spp. )

4.05m
3. KEQPAN KO ARAT S RERETE 9.0m
4. RABSHEREBRKAODE, SHEP (Chenopodiaceae), KAEF (Graminege), &
{ Ariemisia ) 9.45m
S REERBESTEERBAMDAELR, ZFRBEERT, 8% (Pu), M
( Chenopodiaceae ), ARl ( Gramineae), # { Aremisia) 10.2m
6. MIKGIERIE, 4% (Pinux), #F ( Chenopodiaceae), RAEFRL ( Craminece), #
{ Artemisia ), 552838 (Spiraea), BH ( Ranuncula) 8.7m
7. T HOEESHERHTE, FRBEET 1.65m
8. BRIEOBEEHS, &% (Pinux), ¥, BRF (Spircea), ER (Chenopodiaceae), &
AF ( Gramineae) 5.25m
9. KEEEBRASPERERBTE LR, HHABKET, §FHKHE (Spiraea), KA
¥, & (Artemisia) 1.2m
10 KEAEZHE, LRRMBE, SFRSH (Spiraea), ¥ (Beula), BH
( Chenopodiaceae), & { Artemisia) 9.6m
1. ReBERASFEEZRAND S EEFMBHRE 7.05m
R.RKEGERGAERSBHDE, %24 (Spraca), KER ( Gramineae), EF
( Chenopodiaceae), & (Artemisia) 6.6m
B KECERGBELMERRAMD A, &R AR (GComnee), EH
( Chenopodiaceae), & (Artemisia) 6.15m
14. WEGSHEMPE, 5FER (Gramineae), BH ( Chenopodiaceae), & (Aremisia)
12.6m
15. KB EME 3.0m
16. Tt REEESHBHDESHETR, 58P ( Chenopodiaceae), # (Anemisia)
7.95m
17. RBOGERRKE 4.65m
18. REGCERSHBE, §KAR (Graminee), FF ( Chenopodiaceae ), #
( Artemisia ) 8.4m
19. KBROERD#HE 35.7m
20 RECSHALE 14.7m
~rrnnoon (i TERRE B
21. KERBERESHERE, W (Pu) 31.95m
2. #OEREHHRE, RAMBRRERE 18.15m
3. KEBCEE—EREXHMANE, SHKHE (Spiaea), EH ( Chenopodiaceae), &
( Artemisia ) 10.2m
2. KEGREBEWHE, JORARF 1.8m
25. REAREShaRYE, 0 (Pinu) 4.05m

26. EE—EREEHRERRBEEY, RREAPRTHEERRF 14.05m
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TR A (Ng) SHEERDE

EEEEFWENCHE FILRER M MBS IER, ATAEEAR, RERERNE,
RN SEBEER S0z, 100g. 1206 7%, ZABMHSLERBRBERLEIFRSEHKE
R a RERLA, REHGHN. FEUAERER (Pediastrum), WEE (Zygnema)
RRIRBE (Boltisphaeridium). T HWAMLGERENBEER, BEAIAK, BEX, BE
HYWBHN, BEFELIEERT, MR EEd 3 B m R 5K SO R R R R R
EEMRATH. A THEHRERB LR, EEHELXMHESHBHEIT T ESR W4, Wik
ZRME 1,

F1 BRAEALZEBEHHE ESR # RN F M\
Table 1 ESR dating of the Qangzé section in the Zanda basin, Ngari, Tibet

HRES B /m H & RE S Rt £ /Ma Bp
P4E2 2.4 M RURADE HE& 1.360.1
P4EA 15.6 BE EiE 3 1.49£0.2
P4EG 35.1 BARSRERDA A% 1.51£0.2
P4EL0 55.2 BE SRR E hx 1.62+0.2
P4EL2 72.9 BESRERDE A 1.72£0.2
P4EI4 89.4 BESRERDE BE 1.81£0.2

PSE10 -6 105.75 A A% 1.97 £0.2

PSE9 - 1 107.7 Ha A 2.11£0.2
PSE9 116.7 HEHHE S A% 2.17+0.2
PSES 124.5 R E H¥% 2.24:0.2
PSE7 159.6 wPRd R % 2.33£0.3

PSE6 - 1 175.8 R S SIRMEYE H¥% 2.41£0.3
PSE6 191.1 BERE S S RREEE ax 2.45+0.3
PSES 206. 1 BHaSEHERE "E 2.57£0.3
PSE4 221.1 HMinwmags Eix 3 2.66+0.3

E: ARG TFAMESHRABETRE ESRERFRXNPHET 204 FEM

3 Mo fegER

fE 34 M EE SRR3R T % B 3660 BTN, EIEH 107.6 B, MM EHERERNEH
27.2%0/58 (—MEF 30 R/5, BIEA 4.6 R/, |BEN 1017 BU/T), & 180 MR,
HTHREELTE, FRECFRATEANLKANARBHE, FRLESBH THE
HYEZXEHAEEHHAREBF, MHTHERZEAZENS T, GIAGLEAYRR AR
MEH. HEMERYES, BB RTFAEYES . EAEDES . EFREYEn REE
HHRTHAE. ABHAESPUERAEPERSTENE, $&H B9 R, FHERHN
51.07%; HERAFARMEY IR, B2 1304 b, FHHEEN 35.63%; AP LR 382
i, FHERN10.43%; BREEPBT 1058, FHIRF2.87%., FERBER 5N
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AR # (Pius). T (Picea). ¥k (Abies). # (Betula), Bl (Salix), ER
WY : BRE (Spiraca). BE ( Ephedra). KB ( Myricaria ) . #H & ( Sambucus )
L BEARHEYIER: B ( Chenopodiaceae ). & (Artemisia) . K AT ( Gramineae) . H Fl
( Compositae) . BB ( Ranuncula) . % E&H (Scrophulariaceae ) B HE (Saxifroga). BEEF
{Rosaceae ). B Ft (Labiatae) %, HKXKAZ AL BPFELTEERFTF: ZWH T/
( Tricolpopollenites spp.) . Fi = ¥t ( Tricolpites ) . W H = FL I ¥ ( Retitricolporites .) H. 15}
( Monocolpollenites) % . BEMYMF: REER (Preris), EBR (Adianum) %, HIK®EH
EABSFKIEE AW ( Poypodiaceaesporites) 55,

LA ENBE S, BEEREENEY R, E0168 8 e 5 Rk 4
MG SN EAR SEELOES. B, SdRRNHE S SHESHEFETHT,
AN RO EMRESRSE. EERRSEREAKXE,

REALSHmAPARNAHRLET (B2), IPBENLR, WITRBERY,
THRBEH, ATEESHN:

I #IEFEE 191 ~247Tm, B 21~26 2, #&EEH EHFEBEER (N g L,
BHER (N 7y REEHFHFMAS SR (0p'™") JEH, RBRLFHEHIR EHH
BRI, AFARHLEREE, T R 380 K, HPIRRIER 215 B, EARIER
40 i, FEAMYAER 121 K, BREMM 138, RE—MT 8 ~80 k/, HEPUSFAHEY
EBAhE, SBHN 6%, RIRAEFAEYWESR, D 20%, BANEXRHERD, FH
10%kH. FEEBBES AN (Pinus). B ( Chenopodiaceae) . & (Anemisio) . ¥R RLUF
FREETHARIER S £, 2 ERE R HHRIBERFE,

I#% HEHEREO~191m, H1-2082, #FRRXAREFHERAAT . =R
(Qp' "x. Qp'Tx) MIBFWAS—ABRLER (Qp' "x), REEEHHRMEIRIRE . F47 L
EAEMER SEXMNS, HAARHER, REEHES 3271 K, KPR 1089
ki, WEARIEM 342k, HEAEYAER 1748 B, BREEH 2 8. IRE RN 6 ~ 100 Bi/Te.
HEPEAEMERNE, BBRAR, FAEVDERRER D, dREBHN S5%RIRTHE
#lBekh, BAEPEDSEEN, 410%, BRHATE27%, REMHEPEREY R
HEEHNN R, REEYRTFHEMHA, 40A85, FHXIESL., EREHEXHAY
fAFEIBEM, EF 28%. EEEMBEAE (Anemisie) (#22%). # (Pius) (4
28% ). BB ( Chenopodiaceae ) (# 11%). KER ( Gramineae ) (1 4.5%), F&RH
(Spiraea) (#45%). BB (Ranuncula) (29 1%) RHERE ( Ephedra) (%1 1%) %, HEAKE
WEMHNBRERTF TR EUXA N AT, FREWHFT,, WEHRE 103~ 191m, AH
AAKMEIRAEREBERERETER, SABYERRE LT, HER (Pnu). &
(Betule) WA THEAIRE, MEME (Quercus). W ( Cycdlobalanopsis) WM E X —HF
hHREER, FHREFSHNEX—WHPHA, XUMRX—FHNEE, ERBEHHARE
By W, ARXEEMHMEDIH - BRARTIBREBTHEE, RBRSEETEERRE
A, RBT LR N AREEAE R TREMHFFLE. FHEFN,, H@EHEE S - 103m,
FREET I, WER M S RAE, # (Pinex). ¥ (Bewle) ¥ RS THNEAKF, W
EH MR (Quercus) . HWIRHE ( Cyclobalanopsis) AMB ZHEK, FINBKREMFHELA, FE
HYRmnEsaEE, FHE57%, BEREEE 3%, BN HEFRE M, EARESEAX
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Fig.2 Spore-pollen percentage of the Qangzé section
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e, WE AR AR IR E R, SBEH#-LBTTE, BEEAEABFESR
¥o$&ﬁ*%%ﬁﬁﬁﬁﬁﬁ,ﬂﬁ#%ﬁﬁﬁ%ﬁMﬁ%E%%ﬁ,W%TE%%%*
ERANSBEAHTLRT RERESESRE, Aefxi sy tazy", -
EHPZERSBERTFTREE., EBEHD,, HEHEEZ 0-5n, HFRRAREFIFRHA
E-RATRMLRE, ARFELRYNGNFERAME, AEPREFHEYADBE TR, &
AEMBE TR, BREEDRFHEMERERK, BN 8%, BRTRERIRRIL.

4 b5t

(1) AERHERBREB M LR d®rs, 1. #1ZEHR2—HEH5F, AT
RBAGPFRAHEYGED SHY, TEIN, KPEFEAREZERLPBHBEHIE, B&
HEHEAESE, BAELBTRERE, BHRECHA. BF, AndasdEXxdlyERn S
e, TEHE. B, Mo, BREBRTRAFERBRHELR, EEWEHFA, X5
TR RRE AT S B B A -, WMENEE 191.1m & ESR #
SEFEBH245+0.3Ma, XELFEFMTH ] HFUZEMIRMVEL, X5 EFEMERHH
) 4r RAEA 2.60Ma A —%,

(2) KEATE2.68~2.45Ma BT, RREMBMEFERE, H8~80 B/, UFAEY L
MIE, SBA6S%. HRNELHYEYR, EARMBRERBE L, TEIERBS R,
#., &%, SHLBREFE., BHHBRERBEAHRHSHE, DEBNHNKIERIE, BR
H Ly b FR R A S £ AR IR S AE .

(3) EEHH2.45~2. 11Ma 63, AAMYERRBE LD, EXEYEH R LM,
HA#., HAREEES, MEHE. FEEHNRRSESFIRE, RBTRERTEES
$EAT ALy BE T I B 15 R B RS IR R AL AR .

(4) TEEFHE 2,11~ 1.49Ma 018, #, HEROMHEFE T HXHEHRAKE, MEHHE, &
BRRBCANA, BRAARFHELN, ELAHEYARSEES, FMTHLRHMN, EX
R AT, TTE A HRIERZERE S, RBSE#H—SBTTE, SEREAREN
BELEY, FRHAEREEARALE R ANSERGTHR TEHERESENRILE,

(5) EEHM 1.49~1.36Ma IT ], BEAHYADME TR, BALERTEAR, BEE
WHRTFHEMEBEBEZELR, BN 28%, BB TERERSBERFI.

(6) FHHETH], AXSBE—FMTRE—FTEFEBEBTHEELNREGILRER, #
AEHH, SEERTREES, AVRBERAENER.
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PALYNOLOGICAL RECORDS IN THE QANGZE SECTION OF
THE ZANDA BASIN, NGARI, TIBET

HAN Jian-en, YU Jia, MENG Qing-wei, Lii Rong-ping,
ZHU Da-gang, MENG Xian-gang, Shao Zhao-gang
{ Institute of Geomechanics , Chinese Academy of Geological Sciences , Beijing 100081)

Abstract: Based on palynological records of the Qangzé section in Zanda basin, Ngari, Tibet, the
authors have preliminarily defined the Neogene-Quaternary boundary in the area and revealed the
vegetational and environmental history of the area since the late Pleistocene. During ~2.68 —2.45 Ma,
the vegetation was dominated by arbores, mainly Pinus, Chenopodiaceae and Artemisia, indicating a
cold warm climate in the mountain region. During ~ 2.45 — 2.11 Ma, herbs increased rapidly and the
climate became dry-cold, indicating the characteristic of the bushveld climate. During 2.11 - 1.49 Ma,
the quantity and species of the herbs reached the culmination and the bush increased accordingly,
showing that the climate became more and more arid. During 1.49 — 1.36 Ma, herbs declined slightly
but pteridophytes increased relatively greatly, revealing a dry-cold grassland climate .

Key words: Tibet; Zanda basin; paleovegetation; Qangzé section; environment; palynological records



