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Abstract: The Yellow River headwater basin located in the northeast Tibetan Plateau is the source of the Yellow River. This basin is
very sensitive to the change of environment and climate. In this paper, the authors analyzed the pollen in the fluvial and lacustrine fa-
cies sediments in the Yellow River headwater basin. The pollen assemblage includes herbaceous pollen (Asteraceae, Artemisia families,
Chenopodiaceae, Gramineae) and woody pollen (pine, birch). An analysis of characteristics of various kinds of plant pollen revealed the
evolution and change of the palacovegetation and palacoclimate in Yellow River headwater basin since the Early Pliocene. The evolu-
tion has gone through four stages: the first phase from 2239 ka BP to 901 ka BP was a forest—steppe environment, reflecting a warm
and humid climate; the second phase from 901 ka BP to 350 ka BP was a shrub steppe environment, suggesting a cold and dry cli-
mate; the third stage from 350 ka BP to 28 ka BP was a grass savanna—meadow grassland environment, implying a cold— humid cli-
mate; the fourth stage from 28 ka BP to 8 ka BP was a desert steppe environment, indicating a cold and dry climate.

Key words: area of the Yellow River source; Early Pleistocene; pollen assemblage; palacoenvironment
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Fig. 1 Location of the pollen sampling
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Table 1 ESR dating results of Quaternary lacustrine sediments

in the Yellow River headwater basin

FEf GRS 2 FERE/10% FE RS 2 FEIR/10%
P;E-2 B 0.8+0.2 PsT,E-1 SRR e 36.843.5
P;E-1 D 1.0+0.2 P:T,E-2 SRR TE 38.0£3.5

P,T,E-1 = e 1.10£0.2 PsT),E-1 SRR e 39.1+4.0

P,T,E-1 RE S 2.84+0.3 PsT oE-2 WA 40.1+4.0

P,T;E-2 S 3.53+0.4 P<T,,E-1 SRR TE 41.5+4.0

P,T5E-1 RE S 3.82+0.4 PsToE-2 SRR e 42.8+4.0

P,T,E-3 RE S 4.45+0.4 PsToE-1 WA 44.2+4.5

P,T,E-2 S 5.59+0.5 PsT.E-2 SRR TE 45.4+4.5

P,T,E-1 RE S 6.3720.5 PsTgE-1 SRR e 47.0+4.5

P,TsE-2 RE S 6.88+0.8 PsT/E-2 SRR TE 48.1+5.0

P,TsE-1 S 7.3620.8 P<T,E-1 SRR TE 49.5+5.0

P,T4E-2 RE S 8.10+0.8 PsT(E-2 SRR e 50.9+5.0

P,TeE-1 RE S 9.40+1.0 PsT¢E-1 SRR TE 51.2+5.0

P,T,E-4 S 10.1+1.0 P<TSE-2 SRR TE 52.0+5.0

P,T;E-3 RE S 11.6x1.2 PsTsE-1 WA 53.245.0

P,T;E-2 RE S 12.2+1.2 PsT,E-2 SRR e 55.0£5.5

P,T,E-1 S 12.6+1.2 P.T,E-1 SRR TE 56.6+5.5

P,TsE-2 SRR TE 12.6+1.0 PsT;E-2 SRR e 8.1+5.8
P,TsE-1 WA 15.2+1.2 PsT;E-1 SRR TE 59.4%6.0
P,T,E-2 WA 17.0+1.6 PsT,E-2 SRR TE 60.426.0
P,ToE-2 SRR e 19.2+1.9 PsT,E-1 SRR e 61.8+6.0
P,T oE-1 WA 20.5+2.0 PsT,E-2 SRR e 62.9+6.3
P,T,E-2 WA 21.1+2.0 P.T,E-1 SRR TE 64.66.3
P,T},E-1 SRR e 21.842.0 P,E-5-3 SRR e 70.7+7.0
P,T,E-2 WA 23.542.0 P,E-5-2 B 76.4+7.0
P,T,E-1 SRR e 25.942.0 P,E-5-1 T 87.0+8.0
P,T3E-2 SRR e 26.1+2.0 P,E-4 THB S 90.1+9.0
P,TsE-1 WA 26.7+2.3 P,E-3 B 97.1£9.0
P,T,E-1 SRR e 27.242.3 P,E-2 THB S 103.1x10.0
P,T;sE-1 SRR e 30.6+3.0 P,E-1 THB S 113.4£10.0
PsT4E-1 WA 33.4+3.0 P¢E-5 THESE 184.0+18.0
PsT;E-1 SRR e 34.1£3.0 P.E-4 THB S 207.6+20.0
P.T,E-2 TR 35.743.0 P¢E-3 I 223.9+20.0

TE « o BUAR B TR 2% R A B R B ZE i ESR. 56 4

A BB B ARAE (10.6% ) , GEAS L f A & 12 LT,
S W Sk — 20 Tl W SR A B[R] IR A 22
kB HE n A0E JeR A FEAR, RETAE ve TE AR AR R LAY
AT BT IR D B AR AR, AR T,
i O B AR IR R Sk RS T
AL, A P AR YA /N TR RAAER

fr 2 e P Z iR I

R B S BR 28 Y 7R T Al (R e DR D | BB 49 (Fili-
cale) KB ¥ (Myriophyllum ) ¥ A K 8, <A 8 T,
AT I 82 R T A W 9 B
J SRR, At IV W U )

L4 (B 5 Py=7~PsTo—4) B R 17 4 )
THT T00 740 112 Sk ) 1T b ESR AR Y Ry 87.7~35
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AF | I VR T 3 b v 5t L b B B AR IR O AR
WA A R SR R 18740 ki, MR — ik
R 500 Ki/g, Bl ik 859 /g, flky LA B A
YIAE R i X E 3, B R AR 92% A A s RARFE Y A6 Ky
o RAE SR A BRI A W AT A AR, —
INT 2.1%, EEAURY A RE B AR (Carpinus ) RA
F} (Gramineae ) \ZZ2#} (Chenopodiaceae) . 2 #} (Com-
positae) . % J& (Artemisia) . ¥ % Bl (Cyperaceae ) 5 |
HK AW (Pinux) . = 2 (Picea) ik 8 (Ephedra) | B
W% 20 (Filicale ) , T F A FF (Cruciferae ) i (Ulmus ) HE
(Betula) . 7% 1% F} (Rosaceae) | B T Bk (A thyrium) 55
B (A/C) WA MM & P s, A L HE AR ) 46
Ky FIBR S A% BB AT 3y 4 A, FERIL,
ST A 5 RRAE S AR AR By s IR B
AR Y AE K BT RS (Pinux) HE (Betula) .z
12 (Picea) f8 F BB 2., 4 (Ulmus ) K% (Quercus )%
AN TR, TR A LR £ R 461 1, N2 vl | LK AW (Frili-
cale) SEAR /D UL | 6 WA A A7 AR LU RT3 IR T
AR AR ZACRAE . &R I, W O 1 I
R 00 2 A R AE S (Pinux) 5 42 (Picea) 18 K3 34
TRAF T AR RAR B K, AR TR A PR 45 A e
(Betula) Wi £ H B[] 05 5% 2 96 1 B2 BR 29 (Filicale ) B
Wk H B AR ASAE ) b 35 B kAR [ B A AR, T
AAE R & BT, SO i — 0 T IR
I, A B [m] i £ R A7 22 R} (Chenopodiaceae ) #Y 3
FE B (Artemisia) (AR, (H 28 L0 it 2 g i %€
PRI T AETEVS HE AR S S0 T B T AR IR
e —FE Ve W SN RRAE TR 11, Aty 41 & Hh R A )
A /INIE T B ARAAE R A BT T AR IER S A Y
A2 (Picea) K (Pinux ) 35 380, 5% 2S48 9 16 - L [A)
10 R AT W 7V | IO A R S ool k1 | P 6
G RN TR, R AR/ & it
A FT BT R AR B B S 01, BREE A AE K
B TR K8 24.7%, B iR AR A Y HE (Betula)
JE At B AR AR A BT BT R e A iR
W, EZ 88 1A LRAFE Y R 3, A DR A
TP FIBR AR AR A, AR b 3 30 R 3 AR I 1) /<
Mo PR B SO S B sl I, WAl AT
11, W e e de i, I, Sy )R 7€V 14, B T,
AR F IR BRI | A B B A A
Il (FF5 PsT,—5~P,T,—8) A il 2R A 4k il
) T R BB I 04 35 T, ESR AR O 35~2.8 T AF, X

M e Y 58 kb, v ST T 0 S AR G B R b S AR )
RBL A AU LB R ICAEE A0k 14476 Hi
e J&E— M Ry 350 Ki/g, fe s ATk 1059 Ri/g, 4
A R A P AE R G A X L A 72% A
ARAKHYIAE &t —AE 22% /2 475 BREA WAL T
ARt E, —MAESu% At . EEMBERA R
(Pinux) . = % (Picea) , ¥t (Betula) . %8 H £k (Carpi-
nus) . K A F} (Gramineae) | 22 £} (Chenopodiaceae) .
35} (Compositae ) | & J& (Artemisia) V5 #EL (Cyper-
aceae) & , WK A & (Corylus) . i1 (Ulmus) . # Bk
(Juglans) R BR (A diantum ) %5 | & L (A/C) HAE
LA i 3l AR H T P AR AT S HE A ) A6 AN
18T AR 40 L A AT 75 s T A 19| | O
LA 25 R R R A AE R A B BT, BAAE AL B
TR, H A (Pinux ) HE (Betula) .z 2 (Picea) )
T, Bk (Juglans ) i (Ulmus ) AR (Quercus ) 78 4k
AR, B BRZEAE Y AR H D WL B X — T
R X IE VS (R AT SR LB B i, AR I, W
M ARAE T L, S B 7 25 R AT AR A R R 2 16
A LT R Y A (Pinux) . - #2 (Picea)
K BT, A2 (Picea) W9 % 1 35 B A (1) e KAE
(12.5%) , AR M PRI 1Y HE (Betula) U W7 22
PR, 7] B 5k 2 A - 2 o o T 282 o 30 AR A ) 96 K
A A Y B B AR E, S i — 0 TR R
M, EERIL, A 41 G rh RO R AL Ak S T R
ARALER FIER KA o 2 EFHRPL, IR 8B
Hm e AR, HAR R E LSRN =42 (Picea) F2
(Pinux) 553800, 40 (Pinux) 75 2t 38 7 350 1 09 45 K
{8 (54.5%) , & it 1 1 35k 21 A 40 9 o ] I 35,
% 49 (Filicale ) 3k #i) Th] 9 fe KR, Mg SR, WAy 728
1S IEVS AR, WAk W, Sz ek I AR A AE )
FERSAE YR A BTG, HER = (Picea) |
B (Pinux) W3 22 | i 1 3% B A B fa) BE 50 A
B, S W AR 5 FE Y (H [ I B 3 R K 2 09 3 m
A SRR

Va7 (B9 P, T,—7~Ps—1) , K S ok A 4 3k 1)
TR 2 3T, ESR AR 2.8~0.8 J74F | S 3
TR 5L 2 b I S ThE G B R4 S T 5 v S5 %) A R
Bl AT ARy LU 2, RS K 6318 KL, Wk &
— A 1100 KL/ g, Fe i AT IA 1359 Ki/g, k204
TR ALy G A XS e, B TR 93% A I Eh s R
KA AERD & — AE 4%/ s RS W 1A
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Fhis, — M AE 2% A2 A . BT A A (Pinux) |
K2 (Picea) JEHAR (Carpinus ) ARAF} (Gramineae) |
# Bl (Chenopodiaceae) . 2§ F} (Compositae) | & J&
(Artemisia) . V5 5 Bl (Cyperaceae) 55 , H I A i (UI-
mus ) AP (Juglans ) B BR 2M (Filicale ) 4, A% 7y #4¢ E
A W A6 K R S A8 & AR Ak AT 432 2 A
i NERIV, AT AR 2H G R S AR AT By U
R AR O R SR B A AN A
RS (Pinux) (HE (Betula) . 2 ¥ (Picea) £ %5 98 /0 W]
2, 5k (Juglans ) A (Ulmus ) Bk (Quercus ) H AR 2>
W, BRI AR, B E RN
(Filicale ) , i W3 — A AR X 4% o B AR IV, S0 3
Fi TV, A B3 A 2H A AR A HDR & A T
Tt , RAAE D WS (Pinux ) . 2542 (Picea) R BEAT AL
TR W A BT (1K) HE (Betula) t HLHE /D L BR 28 41
TN Bl 1 B, S e S it — 20 ke T9€v% L B |
RN BRI G, B W15 T 5 %€
¥ B[R] I S TUAS M3 04 B B

4 Ul 2 G SR R B T PR T AR

by 2= A 58 Tt PRI 0 B AR = A W S H AR
Wi, AE RS A5 S IR A 5 D) M O & AR B
B S WS A S A IR R T TR 2 TR )2
TR 53 00 68 28 45 4 S B T 3% X R R A (223.9
JTAE) Ok 8l IR R AR 22 Py 1 R LA
e,

(155 1 BB (223.9~90.1 J54F ) - R ARE SRR 555

A B B B B LA 2 ) R AR A W) A R AR
(Gramineae) . # J& (Artemisia) . 1 5 1€ B} (Crucifer-
ae) s IR Y) H I 2 WA B R I8 55 s TR AR IR
2 002 W SR EN I B (Pinux ) Fl = 42 (Picea) , 515 %
() HE (Betula) A — & W E i, Sz e > I <A I 02 13
W, Bk LR 2 AR I T L.

(2)55 2 BB (90.1~35 J74F ) W A TR R 5

AWy B AT T, A R A ) B i >
W, BB TR e AR b M I RE TS T2 T
SAERSE N AR WA S BB 2 b
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