%31 % %6 %W
2011 4 11 A

o W
QUATERNARY SCIENCES

3% Vol.31, No.6
November, 2011

doi:10.3969/j. issn. 1001-7410.2011. 06. 03

XERS 1001-7410(2011)06-962-10

MIS 3 BB ASRibiR/ B it R EHER
BESIEZHRI MM -

#Neg®

% H"

EE

ARt RER® # HT

(O [E R 27 Be M SRR BTS00 8 1 5 58 DU 0 [ R A LB =, P4 % 7100755
@rp EBLE B M S S 0l NS AR SE B S b RT 1000445 Orp B E B A B, LA 100049)

WE VDB T YA R RS R A A Bty o S TR R 0 R R AR IC R T,
MIS 3 LA AE 4 8 25 B X S A A WA O o 28 e L 3 MIS 3 BB DIRAEBE A T 4 > EZ B Be: MIS 3 B
Bl — v 0 U B I AR bR R SRS Y 5 MIS 3 I S0 — oA Y B ok IO Dy S 1 AR S AL 5 SR UK I O T
JEURE B S TR 5 e v 3l 00 Oy o) e JSURRL A 26 0 o D/ S X IS 3 BE A AR AL B B R S, 6 3l B BEAN
o Sl S AT T R JURE A T AR B A S [ R e R R A R T AR 2 R

TEY R E B JF AR B2 T R A X

EER O DE/E DA MIS 3B BRI MREE B
TESKS P534.63"1, Q914, P66 THARIEE A
1 W&

TR B8R A5 2 e BB BRI R 1, B % 48
R ERFREE A KL R s A S AR A T
1o, RAESHE BB EZAERE " . 2R
T2 A e i A R Ao AR B o A A A Ak Y
T2 s — R R

b SR A T AL Oy o TR X, [ P
SIF DAY o 352 T 40 B, o M A A A e v A BB 8
1l 8 A R i S HE AR ARTE T R
25 [ T 6 LG B A0 30 3%, I B I AR MR AR AL
RIS ARIC RS AT LR R T - 1 4R R A AL
B AE RS, AT LA b 48 3 R Ok T RE 1 IR
i B T BRHE A 25 28 G0 o A A5 A 10 W B

ARV K A ok 5 - 5 TR W DR 3 A
BEJERIAR AR JE O 200 AR 3 I vk S0 [ o
TE R PR AE A 1 32 A A AR M R 25 1) 2 RETE DL L AE By
Vi B 1 A8 Ak T R HE R AE B 5 B AR BB T 43 R A
WH I AKEES . MIS 3 B BRIk A1
T AU EG UK H 5 T4 I 0 LA R AE A
B SR X KB A AR R IC T R T UL R R

TETR K 4 i vp 4 0 10 0E ) & A A R IR
BRI ST T ST A A AR e B (o A K v
TR 2 B B R IR A AR 5 3 R R X 0T
T8 I B A S W A L

A DA T T b S i X A B 5
VA LA SR (S 2 R LR O T o K e B
J5Uh 3, AU o 3 A R - P R T T R TR 1 v
RV BRI R AR TR T T e A T X IR
WA K B 5 7 A0SR B v b o X B -
o RS P A AL A R T ORI S R
BRI R A i 0 R e T AR YR vk 491 L ke
350 3L 3o N 25 L ) A A PR A AL, X T B AR S
PEHUHR R A 05 78 P XA 2 25 3R 05 1
WA HEEEE L,

RS T AL T U/ 8 L W R B
1R R P9 5 iy RMORS R -t A T 3
SR HEERAERY ST IR S5 — by DX R VR v 401 4 1
LYY 8L S R L 3 R W K 3 S g R g R 1
i) PR B F , T U I/ H e aod J u  IR
Ao A TR 0 B B A W Y

H—EERN: F & 274 WLEUEA BN LN  E-mail:yangging@ieecas. cn
w P E RSB ANR G TR EE S W H (S KZCX2-YW-Q1-03) fI[EFHE S LR ERBUTH (973 B H) (4=

2010CB9502004 ) 4t [7] %5 1
2011-08-29 I ,2011-09-24 i 6 e i
WIRVEE . 22/Ni#%E E-mail ; lixiaogiang@ivpp. ac. cn



6 11 B A MIS 3 K BERAR Vb 58/ 8 i Y DA Y 30 e L A 7 A 1 i 963

2 HRI|EGEFRKERIBEL X
2.1 HRHE

SE 31 F) B 38 ) TR R 52ty 8 RMRRS 2% T T
/B A ik T R X, AL T B S R IR
AP S AR AL (18 1) o

WEHR (JY) ) 17 (37°08'24. 8"N, 107°23'25. 8"E;
AR 1739m ) i T A 7R J6 5 9 TS, )& 430cm, LA
10cm [H]FERAE 43 He, I E# SOem HHAEZE, &
FWREERE O, &A KBRS 50 ~90em Ny
JRBAA A RYT 5 90 ~ 165em 55 & F LI
165 ~430cm SNHVIR 1,

Ak M K (HLGE ) & M ( 40°12'52.3"N,
111°4178. 9"E; # $& 1144m ) , JE&£ 330cm , L) 10cm [d]
PEORAE 33 oo I EAE 0 ~30em Sy s 68 (0,60 T
425 30 ~90cem Sy M @REN BT RYT £ ; 90 ~200em -
JAE A, o 90 ~ 130em O 2043 4 0 it £, 130 ~
200cm ik B @0 £ 5 200 ~ 250em g K {4 #D 5
45 250 ~ 310em Jy ik 8 0 5 b BAb, w0k ML
310 ~330cm NRP BT b o 2 DXl R AE B AL A
( Achnatherum splendens ) . fk # ( Ephedra ) . R #
(Stellera Linn. ) Fr — 65K B2, Jo] Fil M R AT A7 2%

(Caragana korshinskii Kom. ),
22 HE/EITEGFHNELTRE-FRESX

HEEHE RS JR 00 T 0 R Ak 26 R R 2 B
BR IR TR BF 5% 97 IR B 1 27 52 00 5 56 B, RL B 0 HiE o v
B B2 [ Hb T 15 st 2R 0 LA 5% 90 A AR R 5 B BT
AL EE . @R REREXS
50kaB. P. LUK = 5 /#1155 80 Asfk il 4k "
XL (T 2) , 25 & B R 5% 10 [y st 0ok, 37 4
5 RS SR ) THT 1) % B — 4 1 B B A 2

Heller F1 Liu fe . Bl H mwg b &k 5
TRIE TR 1 R TR 7 2590 5% BE AR 4 b X LB i
Ja R O — Tl A AR P A A e o [ B R
1 PR B2 A8 A0 R 8+ — vy - e 2 R oy p AR Bl AR )2
R 7 Porter FI An" 3@ 33t K vk vk AL VG v
A [ A A RO AR S ST A A AR AR
A v DA 2 HE KB VK S A Bk 2 TR A A
HUNMNTER R . B, ¥ 5 i 50ka DLk & 4 -3l
T B 1 R A S RORE B 4R S LA R AT AR AR
() = 52 /81 7 I 47 55 6"0 0 SRR AT He, AT LK 8
1 e 8 £ =l H 3 A A B

58 35 TR P9 A 25 b 4k SR LTS 100 ~ 30em
SR S A U (L, T R R R AT 4 A
(S, AFE W O 10 ~4kaB. P il T I
JE YU SZ S o A TS 0, AT dka AR 1A Mk L
100 ~430cm &4 b 7 Ak 2 A% H 3O 10 748 1k 98 [
AR AT R R ok A T 22 - L BT KR
FL AW, 50ka LIk # L UIALRESE Y, E
i B R OB 215 0 95 670 i R EE, A T IR
JE 4R K 20T« 430 ~300em 254 BT MIS 3
FHA. 300 ~240cm SCEXF N MIS 3 A HH; 240 ~
150cm £ 5 MIS 3 M - K v A% vk 9 AR 24 5 150 ~
100cm X B T A YK 5 100 ~30em K EL 5 45
1435 BT AR X B

FIBRRS J% 500 T ) A 2R gty 2% (7R HL U 100 ~
30cm H BLAR# W B A WA, (5 T T2 1 0T g
2] ph, 4F IS T KT N 10 ~ 4kaB. P 100 ~
330cm M b Ak 2 (8 AR EL B 10 72 Ak 3 B AR /N
BRI S LR S S TR i BuR 4 (N
R 2R 547 2 6°0 14k X HE, A IR B - 4R i
ZANF: 330 ~ 240cm K 29 X} B T OMIS 3 o 5
240 ~ 150em KEL5 MIS 3 B - K U vk 391 41 24
150 ~ 100em K 2 % 137 K vk 3 3915 100 ~ 30em K
200y A 15 BT

2.3 HHMom

- AW S SR O B - TR A A Pk
T ERE 27 5 3K P B8 A0F 5 BT 960 by S 5 = 58 A, A
I AERIAE N 76 A, K Z R al b AE# B2 11 F) 300
RLLL b o 60 AN HE N SR E R 250 ~ 500 KL, 3 A
FEf it 3] 50 ~ 100 Fi, 1 ASFE L GE Tt 151 KL, 12 4>
FE S AR A o AE A MR B LA AP A 4 A SR 3K
5, 468 3 >k ] Tilia F1 CorelDraw12 #1422 il
58 Mo

3 THNCREEBFIE

Y FURRAS 2K 2 AN FITET 76 JeAE Ry B il 4 7€
M1k oy e 54 A FHE,, AR (Pinus) \ m 2R
(Picea) . ¥ 12 J@ ( Abies) . #E J& ( Betula ) . ¥} J&
( Quercus) HMiF} ( Cupressaceae) 5% 3} £} ( Fagaceae) |
FBMi ( Carpinus ) \ZEW ( Castanea ) i J& ( Ulmus) |
1 (Salix) R J& ( Corylus) ERAZ (Tsuga) (W}
( Anacardiaceae ) . #] #k £l ( Juglandaceae ) . & J&
(Artemisia ) . 22 B} ( Chenopodiaceae ), 48 & J&
( Seriphidium ). Bk ¥ J& ( Ephedra ). 23§ Fk



L U MRS 2K T 3 B A R B IR

Fig. 1
Depth SUs Depth sUs
fem 40 60 80 fem 30 40 50 60 70 80
5 0 60 8 2

b e e e e
100 80 60 40 20

i . P W T s
180 150 120 90 60 30

Location of Jiyuan and Helinge'er sections

510/ %0, VPDB
P S o T A L

Agelka B.P.

40/ %, VPDB
Md/ppm Md/pm Pk
50ka B.P.L
I A AR T =5/ e 0 bl 2R
&s, M,

B2 R RARRS ZK 30 T AL R DR TR 5 /IR 07 S0ka B P IR AT 4F 670l & X HE

Fig. 2 Magnetic susceptibility and grain size curves from Jiyuan and Helinge'er sections,

and the 80 curves of stalagmite from Sanbao/Hulu caves for the last 50ka
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Fig. 3 Percentage diagram of main pollen types from Jiyuan section
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Fig. 4 Percentage diagram of main pollen types from Helinge'er section
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VEGETATION SUCCESSION AND ITS RESPONSE TO CLIMATE CHANGES
SINCE MIS 3 IN DESERT-LOESS TRANSITION BELT ,NORTHERN CHINA

Yang Qing@@ Li Xiaoqiang@* Zhou Xinying‘z" Liu Hanbin™®  Zhao Keliang® Sun Nan®
(@ State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an 710075
@ The Laboratory of Human Evolution , Institute of Vertebrate Paleontology and Paleoanthropology ,Chinese Academy of Sciences , Beijing 100044 ;
(3 Graduate University of Chinese Academy of Sciences , Beijing 100049 )

Abstract

The loess-paleosol sections of Jiyuan, Dingbian ( 37°08'24. 8"N, 107°23'25.8"E, 1739m a. s. 1. ) and
Helinge'er, Inner Mongolia (40°12'52.3"N,111°41'8.9"E,1144m a. s. 1. ) located in the desert-loess transition
belt,northern Loess Plateau were selected to carry out the high-resolution pollen record of research. Based on the
comparison of magnetic susceptibility curves, grain size curves and the §"0 of stalagmite from Sanbao/Hulu caves
during the last 50ka,the depth-age mode was established.

76 pollen samples were identified to rebuild vegetation succession and explore its response to climate changes
since MIS 3. At least 300 pollen grains were counted for most samples. 30 families and 24 genera of pollen were
identified. Five pollen assemblage zones were divided in terms of the variations of main pollen percentages, pollen
concentration and surface pollen researches for Jiyuan profile, and four pollen assemblage zones for Helinge'er
section.

A detailed history of vegetation succession and its response to climate changes since MIS 3 was reconstructed
by a high-resolution pollen record. For Jiyuan section, during MIS 3 early term, the pollen assemblage consisting
mainly of Picea ,Artemisia and Chenopodiaceae seems to represent a sparse woodland and steppe; To MIS 3 medium
term ,the assemblage mainly consisting of Artemisia, Amnthemis type, Leguminosae and Tamarix might reflect a
sparse steppe appearing; To MIS 3 late term-LGM, the increase of Chenopodiaceae suggests a desert steppe
developed; To last deglaciation period, Artemisia, Tamarix and Chenopodiaceae assemblage seems to represent a
steppe; To Holocene optimum, Artemisia, Taraxacum type and Leguminosae assemblage might suggest a meadow
steppe. For Helinge' er section, during MIS 3 medium term, the pollen assemblage consisting mainly of Picea,
Betula , Corylus , Artemisia, Leguminosae and Rosaceae seems to represent a steppe dominated by Artemisia and
block sparse woodland distributed at the area of good moisture conditions; To MIS 3 late term-LGM, Artemisia ,
Chenopodiaceae, Leguminosae and Tamarix assemblage might suggest a desert shrub steppe dominated by
Artemisia; To last deglaciation period, Artemisia, Aster type and Leguminosae assemblage seems to represent a
steppe dominated by Artemisia; To Holocene optimum ,Artemisia , Taraxacum type and Tamarix assemblage seems to
suggest a meadow steppe dominated by Artemisia and Taraxacum types.

The study results have shown that the vegetation on the Desert/Loess transitional belt has undergone 4 main
stages since MIS 3: The vegetation was sparse woodland and steppe type during the early-middle MIS 3 phase; the
desert steppe type during the late MIS 3 and the LGM ; the steppe during last deglaciation ; the meadow steppe type
during the Holocene optimum. The vegetation secessions and climate changes since the MIS 3 phase suggest that the
high temperatures benefited the development of vegetation and increased the plant diversity since the MIS 3 on the

desert/loess transitional belt in Northern China.

Key words desert-loess transition belt, MIS 3 phase, pollen record, vegetation succession, response to

increasing temperature
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