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Abstract  Palaeo-biodiversity and environmental characteristics in the Mid- and Late Holocene were investi-
gated in five profiles from Daxigou, Huashuwozi, Xiaoxigou, Dongdaohaizi and Sichanghu, which are located
at different elevations and in different vegetation zones on the northern piedmont of Tianshan Mountains, Xin-
jiang. Selected profiles were located at three vegetation zones. The first was the alpine and subalpine meadow
vegetation zone (2 700 — 3 400 m) . Thirty-eight genera and families were identified in the Daxigou profile
(3450 m). Pollen Simpson index was 2.72 — 7.67 with a mean value of 4.84. The forest-steppe ecotone was
from 1 200 - 1 600 m elevation. Forty-two pollen genera and families were identified in the Huashuwozi profile
and 39 in the Xiaoxigou profile at this vegetation zone. The pollen Simpson index of Huashuwozi profile was
4.2-12.4 with a mean value of 7.8, and that of Xiaoxigou profile was 4.13 — 12.06 with a mean value of
6.89. The last two profiles were located in the typical desert zone (400 — 600 m) . Thirty-two pollen genera
and families were identified in Dongdaohaizi profile and 35 in Sichanghu profile. The pollen Simpson index of
Dongdaohaizi profile was 1.8 — 18.8 with a mean value of 6.62. The pollen Simpson index of Sichanghu pro-
file was 4.1 — 9.0 with a mean value of 5.55. These results showed that Holocene biodiversity and the pollen
Simpson index were the highest in profiles from the desert-steppe vegetation zone.

Our analysis also showed that four periods (3600 - 3200 aB. P., 1700 — 1400 aB. P., 1000 - 600
aB.P., and 450 aB.P.) had the highest pollen Simpson index and highest biodiversity on the northem pied-
mont of Tianshan Mountains in Xinjiang. Thus, the pollen Simpson index reflects climatic and environmental
changes to a certain extent. However, biases exist due to the influence of buried pollen assemblages, low pre-
cision in pollen identification - to genera and family levels only, influx of exotic pollen and human distur-
bances. Pollen that had low representation in the profiles was not taken into account in calculating the biodi-
versity index, which might underestimate overall palaeo-biodiversity. Due to different abilities of pollen disper-
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sal and transportation, there is high spatial variation in the number of pollen taxa at different sites within the
same research district. In addition, sediment composition, strata chronology and human activities have great
impacts on pollen preservation, which also affect our ability to estimate palaeo-biodiversity .

All in all, this research showed that the pollen Simpson index is an important index of palaeo-biodiversity

and the paleoenvironment , but more research is needed.

Key words Tianshan Mountains, Xinjiang, Pollen Simpson index, Paleo-biodiversity, The middle and Late

Holocene, Vegetation zone
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A A FEOCES Y SRR RRE
UL R BT A5 28 A 0 3 A S B ( Deleourt & Del-
court, 1991) , EAURHARAEHLWHE R TA, M
AW AR FRXPIR SRR K RE R
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ZAE M 1) % 1 ( Birks, 1986; Odgaard, 1999; X1 % fE ,
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BHBEEMEN.

FRAEHZ TS 69U B T AR (LT B A3
BRET R ERMBENAIME RERSHENY
AE AL B 7 52 5 B (Odgaard , 1999) , fH 2 R4 S5 i it
EEEAREMBAVES AL, KRB AT AR
KEfE], #12 FREIR A7 TR 091k A il (U
AR TR W46 5, TN b A8 365 B R
2, BREHARREE PR , K 28R BRI R
YRR B EE L, Hie 1Pt 54
YA IR, H e EE RS E4Y
LR T & EE B B 594E H (Paulay, 1994)
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R FRAREIEMABE SR ESRT LS
- 89 28 1k ( Brayshay & Dinnin, 1999; Brown, 1999;
Sadler, 1999; Skinner & Brown, 1999; Odgarrd, 1999 ; Col-
invaux & de Oliveira,2001). Birks I Line(1992) 2
TR FE EREEGE T RARE 0 SR B
Shanon-Weiner 15 ¥4 T 1154k A £ 9 ZRE M
(XIEHE,2002) . EH A AR ICRRK T L E
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W75 X AL F R B A BB 4y , 74 e B 3 5
WX S A0 ARKBBEHEMEARLE, R KY 500
kmo KINALSEAE BT GH W 40 = B SRRE (>
3400 m) . /=5 WL = I L B AT (3 400 ~ 2 700 m) (AL
AR (2 700 ~ 1 720 m) (AR AKE G0 P8 47 (1 720 ~
1300 m) 2 FEHEHF (1 300 ~ 700 m) i i K 77 B 47
(<700 m) (H EFF2EBE # 85E G 5 85BN Fn b B R
BEAE A BH A BT, 1978; BB AR AR AE & D3 2%, 1989) .
HFRIXEIK 3 800 m DA LI M BHIKFEE K
2%, 4T R 2 700 ~ 3 400 m 2 8] BYAE 8% 0
W & 1L B AE TR 3 588 m B K P IR RIS EE
¥R A -5.4 C,1 H¥HE -15.9 C,7 H¥E 4.7
C, AR FEKE N 430.2 mmORBEHIEZ A ,1992),
ZEF IR 1720 ~ 2 700 m 22 [B] (A 8 N ZR AR I B )
B B LTI =42 ( Picea schrenkiana ) N E, TP
1R #E ( Betula tianschanica ) . 1Li#5; ( Populus davidiana )
SERIRR ; BRI Sy AL 5 R E f8) BE R (JR)IR, 2002) , R f%
HEIIRIE., MR 1720~ 1 300 m BKIL R X, X
R T8 Mg R AR AR, AL EF
HEARN, WBIRFE 1 300 ~ 450 m Z 8] /9 K38, IR
BT8R, EHSE 4~ 7 C,EHHEKEZ 200 ~ 300
mm, B 2R 8 UL 88 B % ( Reauwmuria spp. ) FUBR A B
(Anabasis spp. ) EFHEMEG R £, VWEEEX SR
TRUW Y ARERBERAR, FEFAKRRK
( Haloxylon persicum ) A2 #8 ( Haloxylon ammodendron )
NI ( Tamarix spp. ) A8 ( Populus diversifolia ) U033
& ( Calligonum spp.) . & ( Artemisia spp.). Bk %&
( Ephedra spp.) % ([A) 55 ,2004b) . AR 35 3 A 48 B
WA BN RN Mg 3R A IRl B FOAS [ TR AR
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Fig.1 Sketch map of pollen profiles at the northem piedmont of Tianshan Mountains
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Table 1  Five profiles at the northem piedmont of Tianshan Mountains in Xinjiang
ki) i 2353 R E AR T
Profile Latitude(N)  Longitude(E)  Altitude(m) Geomorphology Vegetation zone
KEaH . W, B8 AR FEAHHIX 5 1L JE 65 L B
Daxigou 4307 86°51 3450 Source region of Uriimqi River Alpine and subalpine meadow
AR ARE R (L AR 5 ATl B X N
=
;J(:fnm 43°48.1" 89°7.3' 1 360 Outlying hill region at the northem piedmont of fﬁﬁ;ﬁ:ﬁﬂﬁﬁf
ou Tianshan Mountains, Jimusaer County orest-steppe ecotone
HARERBEX LIS AT IL LB X : 3
ﬁ:ﬁhﬁ; 43°48 .3’ 89°8’ 1320 Outlying hill region at the northem piedmont of ?M%Fﬁ&%
Tianshan Mountains, Jimusaer County orest-steppe ecotone
R BLE A VDR A R G L B EE ,
;u;clf;.lgm 44°18’ 89°08’ 589 Intervale region at the Southeastemn margin of the I;ﬁ:fj?
Gurbantunggut Desert
£ L8 AR T U R B ,
ﬁiﬁfmn 44°41.8’ 89°33.6' 430 Marginal lakes region at the lower reach of Uriimqi I;ﬁifj%

River

BB B B ST (T, 20025 18] 17 % , 2003a, 2003b,
2004a; Zhang et al . ,2004; 3K £ 2004)

AL EE MM E 500 R R A BRI
H 4 T T LUK A ) 2 R A I s g AR AU RRAE K
HAEES EHRZ MR

FIB A 57 5 BB E R AL A 4y L (g
FhEE) SRR B (AR 55, 1992) , 70 M 18] B3 5%
ENEGHRE TEEGAREFAREME

Simpson 1680, TTH AR
D= SN(N—I)
_éni(ni—l)

KHF D K Simpson 1650, n, RH i R (FH B/ HH

T0) MK, N R SR, S 8 BRSO E 4
RPITTH) (R E%,1992), Simpson 8 HUEHE T H
FAEBHETE B ZAEVETE B, IR 48 Simpson 8%, 7T LA
ERMAMEREEESEY EEETIZEYEH
PEZ IR &R, AT BN Ky A ) AR
H— N ERBER .
2 &5 R#
2.1 KPEHIE

Keg i m (B 1) 3 110 cm (Zhang et al .,
2004), WEHIHE S 50 5 B BP Simpson 18§ $UF R,
B AL Bk & (LOD) AU¥) E 4545 (Zhang et ol .,
2004) 75 5 T _E B9 7E ALK B R RN 43 5 Lk
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Heaw (B 2).

5 1(110 ~ 102 cm, £ 3600 ~ 3200 aB.P.),$5 %
BT RRE, S MBS ILRITT 2 249 A
kg, M E S FEL 4.97~7.67 Z (A, F¥HE
H6.06, b FHIBREE, RIAEYEZHEEE S %
WREHNABRBEE R .20 8. RE Bt
R LOL LA R UTBUAH 43 4 22 BH e B SR L B 1
T B 35 R .

#% 11(102 ~ 74 cm, £ 3200 ~ 2000 aB. P.), {548
BRAIKLE, 14 MIMERIERITT 5697 K
kA ESTRELATF 2.72~6.25 ZJF, 1
B 4.52, WA RN THE TR S8 B
famEwECh 2 817 )8, HE%H LA
BB BB, FEATREAL T A BT At

H 174 ~ 60 cm, 24 2000 ~ 1400 aB.P.) , 1548
BRI LZ, 7 MBS IS T 2 974 Kr
kg, R ESSRELAN3.72~5.16 ZH],F
PHEN 4.4, W ZHEVERR K 2 5 R AR B AL ; %4
FEUER 13817 8. ek R e SRk X
FREEaFES , MR g 35 R

H IV(60 ~ 32 cm, 24 1400 ~ 600 aB.P.), F&E A
FHRAERIELE, PR ARKRE, LI
BEESRAELEE, WA NSRRI T
8 VKM, HMERTREN3.42~7.21, %
HH4.75, W T AW ZREH TG LI, R LA
EHA AYEGE 14 BL20 B, ZREEERBEIK
B MEAL T 3600 aB. P. AR B M iE BHH, YAt [
KEBEZ,

W V(32~0 cm, 2 600 ~0 aB.P.), FER MRS
BRI TZ, ERAEAR LR 12 MR
mttSEit T 6 932 W HLKY, AR B A 4 R AL
3.77~5.85 Z ], F-3¥ME N 4.6, 5H IV L&, 4t
YMIEREHEBAA R, WL E BB E BN
11820 J8, BB SR IR BE X, (HRY 3 T 8l —
B
2.2 /NEEH E

ANFE AN (B 1) 7E BERER 8% F 5 T 200 4k
R L, W SR 190 om, BB 41 8% % s bk &)
(R4S, 2003a) . HRIEHLYG Simpson $5 5 ki FF B
R L0l MR TRAEEKN A/C(ERB/ER
( Chenopodiaceae ) ) LU {8 %5 22 F A F 550308 482 30 i 40
7k (B 2),

H 1(190 ~ 180 cm, £ 3975 ~ 3765 aB.P.), & {8
Hit)2, A/CHEN 0.6 I£4, A BIRERMK, N

4M41~572 8¢ ', HIMERTFEN8.55~8.66,
SERE R 8.61, 2 MHUMFESL LS I T 281 Kifil
o %EHRBEEECH 16, % 11 JEFI S,

#5 11 (180 ~ 140 cm, £ 3765 ~ 2940 aB.P.) 4k
2 , RAF} (Gramineae) 3 T #REH B 50 & , FTRE S B
WA xR MR BB, Ol 604 ~ 5 152 k-,
A/CHAEBE, N 0.58 ~ 2.1, KB Y H S REH |
o, mENARE S RERESE. N 6.67 ~
12.06, F#I{E N 8.81, T AW RV W I R H ¥
e 8 MNIMBERILGEIT T 1 281 Kifa k), K& B
BRBEECH 24, B0 7 RA 17 )&

#7 1M (140 ~ 120 cm, £ 2940 ~ 2520 aB.P.), & +
2 ,A/C HERH T FER, 2 0.26 ~ 0.91, il #; Sk
JEHR13~2832%-¢ | ELHF IR, RS AR ELHF
T, fAMEfsRERBEk, B 4.15~7.72,F
PHE N 5.85, BT A ZREPEFEMR, 4 D FE S
FHE3T 350 kifuky, &F 7R 11 &,

H 1V (120 ~ 104 cm, £ 2520 ~ 2205 aB.P.), X4k
B, A/CHEMK, 7 0.27~0.86, REMB EBMKER
H230~1078%i-g [ HAHR THME ST RE
FIUE(E , 1K 5.78 ~ 10.94, F-I{EH N 9.07, 54 11 41
e, AEY 2N RIBERS. 3 MBS LS
T 412 KAk, B 26 TMARELHE

#HV (104 ~ 74 cm, 24 2205 ~ 1575 aB.P.) , |+
B, A/C HAEIKE 0.25 ~ 0.82, ik M vk BEARAE,
25~128 K g L HIBIERA N REMMIK, RE
4.13~7.55,FI(E N 5.76, i A= W) ZREPERRAR R 1)
ERAR(E. 6 MaMmFERILE T T 895 kifiitg, %
R 24 NRHE A, 5 7 B 17 8

H# V(74 ~ 68 cm, 2 1575 ~ 1365 aB. P.), &+
.8 B A EREW VK A/C HEBK,H
P HEL (Cyperaceae) A4 b S E BB EH, RAR K
B, SRERERES, b 132 kg X
MSBERENGH AMEASTRERTE VE, N
7.35, YRR S, | DMEBREREITT 174 4
kR, H 7R 98,

H VI (68 ~0 cm, £y 1365 ~ 0 aB.P.), ¥ A ks
TR, ZEEHEEAE, RE A/C LHERH VI
i%,4 0. 11 ~ 0.34,{HRRE FERLE R BN, RAR}
MAERE AT EER D, A S EMR, 81 ~
1881hi-g” ', AME AT REM, H4.60~8.11,F
BHEN 5.8, A SR XA BT T, 14 Nk
FEAREESRTH T 1 811 MMk, K EMAMEE
Bk 241,39 B 1SR,


http://www.cqvip.com

840 M W &

£ 000 http://www.cqvip.com|

s % W 29 #

2.3 HeWE R

Hem 5 5 (B 1) B8 110 cm (AR 4,
2003a) . HRIEHLH Simpson FEE AR B 75 8 (1
JF%,2003a) ()3 B AL T S 43 R 4 DL
(B 2),

88 cm LA T A 1, 54 2000 aB. P. LARY , ZNBR
AREBAKLZ AIMERTRERN4.2~11.2,
FHME K 8. 14, 8 NEUMEESA 1273 Kifiky, K&
th10% 18 /&,

88 ~ 58 cm N7 11, -4 4 2000 ~ 1300 aB. P.
(YT 50B.C. ~650 A.D.), FEBEa+2, /8
MEAHREN4.6~12.2, VYK 8.06, 55 1l
L A B AR K, 16 S f kAL 3 4
ET 1933 kifuky , fmEHE A 11 £ 16 &,

58 ~ 16 cm A #HF I, AR 294 1300 ~ 450 aB. P.
(650 ~ 1500 A.D.) 4ZREBHLE. AIHESS R
ENA4.4~9.4,FHEN 6.47, HXF FH 1 MIH 11,
WA BN KIE TR, 21 MUMEESA 1770 B
fik, L= 108158,

16 ~ 0 em A7 IV, 48R 450 aB. P. LK, T &
RHERER L2, PR AR L2, LR e
L2, e RENS.4~12.4, 4 K 10.8,
WAV EHENIT RS, TR RS, XN
fala 11 EL20 8,

LR FEIE FEHH 2000 aB. P. LLSK, iZ Ho4E %
ST RERER ER IR RER TR R - 4
ANYEBHTE T R . 2000 aB. P. LR, % HoHE 85 N
TR ;2000 ~ 1300 aB. P. , #E 8 0 E 5 ; 24 1300
~450 aB.P. FHBCA IR ;450 aB. P4 LISk 4
Bk Fre B R R - R R (B, 2003a) o
2.4 UM E

P9) A T (B 1) 3 100 em (8%, 2003b; 3
34 2004), ARAE ALK Simpson 15 B FUKL B | #5 1k
B RRE SR aeTE T GRkES,
2004) J¥ A FIE R 434 3 MU A (B 2) 6

# 1 (84 ~ 82 cm, #J 1076 ~ 1000 aB. P. , B} 874
~950 A.D.), A EERNBBZ, 2 ML
KET QAN AHESTRENF2.6~4.1,
KEMRERECH 714

# [0(82 ~56 cm, % 1000 ~ 582 aB.P., H) 950 ~
1368 A.D.), FH AR KEREK MPZE, K8
WKEBREEA, PHAKACHD K12, b
BB ARG IREN B R, SR KA, 81
FORYRE L 1 141 RfRy , JLsEE 19 NMEELE L1

MEANREHESTF ILAFHN,56.0~9.0,
FHEN 7.1, AT B O R E BHEERS, FEK
FEARER KERE FE(Dpha) BB KR,
HEFRL =428 F135FL (Compositae) % .

H (56 ~ 18 cm, %4 582 ~ 191 aB.P.), F &K
KA K2, BN Z, 9 MR
1142 kiferky, H %@ 16 MaBmEE, IMEA
REIR2.8~6.2, FHERN 4.67, K& H 511
&

FAB 0T IR LR UL K LOT U8 45 R
FHATE (1000 + 65) ~ (665 + 50) aB. P.3Y/a], PU ) i%
EF X G 2 KE R TR RNER R EARHR
PSR B JE AL B, B P IR K TR PR R A . 24
AAFIRNE A XA A B AR RN, MEX Z /i
J5 AN RE BEEEYIER LTS, HE
EYAE D, R VEREGR, R iE L BB 2 (k=
% 2004),

2.5 FRiEWFHIE

7R85 (B 1) 190 em( RIS ,2004a) o
UG 187 Simpson 5 EU AR (WEILF K E M
¥y G e bRAE B L A AR AL (BISE , 20040 ) BTHE R
AlE R4y 7 N A (B 2) .

87 em LA A 1,84 4500 aB. P. I3k, F
BN E K AR Z JRE A RIRKEME K
ERE; EEONRIBARKE FKOREZE MR
weaxZ, AMEASTRENTF1.8~11.02Z
6], F3E R 5.19, A 9 F 14 B,

87 ~75 em N I, AFAX 0 (3120 + 240) ~ (2410
+170) aB.P., B} 1170~ 460 B. C., K I & AE 3 +
B. fIREESRENT7.3~9.7 Z 0], F¥ME K
8.76, 5 I MtL, AW B A TG, XA
BEE R 6 R 128,

75 ~ 45 em K 1L, 4R/ R (2410 + 170) ~ (1700
+80) aB.P., Bl 460 B.C. ~250 A.D., WI®A YR
e Z, B AR (Grauus ) B M KE M E
( Phragmites communis ) 5% 4%, HIMIE A RENT
4.2~12.4 Z (8], F3{E N 8.95, tbH#F 1T LG Bt
o HYIEM FE R 22 MEmELE .

45~ 30 cm A IV, FAL R (1700 + 80) ~ (1310
+35) aB.P., B0 250 ~ 640 A.D., F KA rE¥ +
B, PIMEARSRENT 7.26~11.04 Z 6], ¥y
R 8.32, MR, wHa 6B 128,

30~ 20 em A V, AN (1310 £ 35) ~ (1270 +
60)aB.P., Bl 640 ~ 680A.D., N & i % JE . FO ¥
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SANREANT4.4~8.6 200, FHEN 6.4, 4
Y RErE R B HAE TV BRI, R 15 N famElE .

20 ~5 em M7 VI, A K (1270 £ 60) ~ (305 +
130) aB.P., B 680 ~ 1645 A.D., H K H O % +
B. ABESHRENTS.7~8.6 ZIH, KN
7.24, % FEH R 12 B, HEYBHENSTH VE
AR,

5~0 cm JgHF VILE4 K 305 £ 130 aB. P. LUK,
Bl 1645 A.D. Uk, W AR KE. B ESTR
N 2.8~3.38,FHEN 3.17, HAEY BN KIE
R, & s R R,

LR BRI B 4500 aB. P. DA% X 38
FORE B2 AT 8 & {H7E 3120 aB. P. LAk , SR
S5 KB KIS, 3120 ~ 2410 aB. P. .1700 ~ 1310 aB.
P. 1 1270 ~ 305 aB. P. i BY , SR A X, H Bhad
TR JE MR, 7E 2410 ~ 1700 aB. P..1310 ~ 1270
aB.P. 1305 aB.P. LIt B, JB 35 v B B ([ 2%,
2004a)
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3.1 AV SRR S A EHIE

xR b S N T ROk S RE M
55, AIFIAEE R LG e 4 BT i DO AE ) A
PERIET S AL RHIE . AR 83K B BE B A TR A B
WA ARF BT A BREMEARE, 1 A R A TR A B
WRE AR S BHENE SR

& O & L B ) 45 A 4R 3 700 ~ 3 400 m,
RFPEH i R K PG5 E . 3600 aB. P. LK BT A
BMEYEE. HPAARF SE 1B BEAMBELR
FUBRTR BEKEEERE 1B 3R, kK%
EH4R . BXHEYE 1B 1B B8 E2E. 1
MEASREN2.72~7.67, FX¥{E N 4.84, HE
Y ZREPERAR

AR A RS 1 600 ~ 1 200 m,
M 1 A & R F/NF I . HEAR
FHIm,2000 aB.P. K, LS EH 13829 B, H
HARAE SR, EAMEASR 11 #2228, BEKAE
H®ERF IR 2B BXHEDE 1B, AMESS
FERN4.2~12.4,FHEN 7.8, W EW B
B o /NP HE 3500 aB. P dh % e 10 B 29 B,
MRS R A2 T &ML B (Larie) , 02 T 5 R
(Leguminosae) . - 5L J& ( Trifolium ) )& ( Allium ) F
IFL (Umbelliferae) . MR S0 FE N 4.13 ~
12.06, FH¥{EN 6.89, i A= Y BREM WS

FEEH L TR 400 ~ 600 m, M 4 1T
T A ARE N . MU 1 000 A LSk 3
KEH 108 21 B, P AAEH S B, EAMELRSE
8 RIS B WA KAERERA 1 L1 &, By
18, IMESTRERNA4.1~9.0, FHAERNS5.55,
Y ZHMRMG. REE FHE 4500 aB. P. LIX%
H¥wd 11 B 21 B, P ARAST 6 B, EAMEAKR
FoR BE BAEKELERE 1F1E,RKE
KHF1E BIHEDE 1B, IRMEERERN1.8
~ 8.8, FIE N 6.62, HE Y BREPE WA .

MR BT LUE A B
BT R B R ATR i R BAS IR 2146 (B 3) o Ben-
nett(1989) 4 & Skinner 1 Brown(1999)#FiA Ky iy # ¥k
ZHEMHBREENELT —-EMNXR. ENF
k,BAEFRSETHEOEY SHEHENER B
MESTRERS, EEMnEBRE®R S, &l
VHLWEAFHREFERES T RERK, XE
R B S .

BT IR AR AR , Frid K 1L bt X P g 4T
RS 4 M efBAEY SRR E (B 4), 3600 ~
3200 aB.P. KW H MM E S FEN4.97 ~
7.67,F¥{E N 6.06, EEHHABERE N 29 1,
1700 ~ 1400 aB.P. RiEW FHIBHAKBRE S RE N
7.26~11.04,FI{E N 8.32, B EHWHMELE N 18
MHEEME TN EEAREESTREN 4.6~
12.2,F¥0 8.06, ¥ E MM ELE K 27 4/
HlEte R ERRE G REN 4.13 ~7.55,FH
H5.76, 5 EMBBMERE RN 24 1~ 1000 ~ 600
aB.P. U WM BAMNESTRENG6.0~9.0,F
¥E76.06, % F KABELE S 19 4~ BB R KT
WHIRER RS FERN3.42~7.21,F 4 H4.75,
K E T ELE N 34 4, %58 B HLB B0t T3 1h
B R EEFH A mEmnE S0 RENS.T
~8.6, V¥ A 7.4, BEMHMELE R 18 4, 450
aB.P.LIK , W& FHEERER T FE NS 4~
12.4,F3{ER 10.8, EEMNBHERE N 31 4~ &
AT WL, 450 aB. P. LA 37 38 B JR- B SR A 9 M A= )
SRR
3.2 WAEYEENS ARES

e & FA/NF I HI B TR — X, BAHRE
X 200 m, ARS8 5 B AR 0T, /NG YR M 5 T 38t
HEFIE, ABEAS BN RIDEE , /NP 7 3] 1 5 58 RO Tk
I9MEYEE, WA FRIm 2 TS RE, m
LT R ERMER AR R, HENES SR
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Fig.3 Pollen Simpson indexes and number of pollen taxa of five profiles
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EHR4.13~12.06, FEIAEN 6.89, THERE T &
HEE L 2 MHEYPRE, R ESrRE RN 4.2~
12.4,FEMER 7.8, AERHH SR B, L 2M
WS &4y R, /AN E IR TR S 5, X
FTRE— A0 TET S R AR TS St A SR T
Yo BEFTIAN 10 000 4E LISR B A KTE Sh 5| 8k
A M) ZREE KB 2 4% (Salder, 1999) . K LR ILAL
B Y ZREMIT T QA 2 X A ) S RE M e SR 9
JRBE Z— B ARG B, WK IRl 45 5 B0 B o iR

ViR SR AL, R UM SR O Ol A SR L
(3K 7 IE%F,1990) 6
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e] B s Bk 7.67, FX{EN 6.06, 4 F # H & =
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M SR, AT SRR SRR
¥EHEE B £k 14 L 20 J& ;17 3200 ~ 2000 aB. P. A
BRAEXT T, B E S 4 5 B R hy i) T B I,
F2.72, FEHER 4.52, % FH 1358 16 B, 1T
T 2 YR B A SR AR R R B R A
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R HKEE FERE BB RKEH SER ZERE
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Eo R ERERTE—ERE LA LR RSE S TR
{HAERY SRR P18 5P S A ) A T SR
HHEHAFAE—ERIRE , IR % 15 i V(1700
~1310 aB.P.) B BER W, ME AE T, HAAHE
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S RIFE BE A RIEIE3.72~5.16 Z 4],
FHER 4.4, Z BB EEMME O WH 14
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F2.6~ 4.1, EEMMMBE K 74,7 142 R
BarSER2.8~6.2, EEMMBEBECH 16 14,
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