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AXUH REE Y EAEEZME WY
S
B 3R 53 FA 4 R AR B0 83 45 47 I BF 5T o [ P 3 e 3 ERMSH
N . ‘ L
DR HE 24 F o 140 V6L BB 90 0 B B O A T SR BEOR 1R, B 11 RN

P T 2 XA 3R A 25 TR 45 o 8 A A 4 T 0 4
B, IR 2 o 4 A AR EREE % A FE AT R B R 4
&%, BREITZEC NFK T8 A EFN T )
WISE 1 000 ZE AR MR IE 2 HA X2 HIES
MR T M S 4 B X% X ol TR AR (L 47
RIES T , B R B 1547 1035 B7E R AR B L3¥
TSR Bt R

2 HP5HE

PO 3 8 (44°18°36"N, 89°8/36"E ; ¥ 1K 589m)
AL T R B o R U0 B A T R R K R R B ik
WEAR RETHGENHIMFRE ATE/REM
FPEFALATRANERAEAN, HEACELTHE,
HAE B K, T BLUAE i 20km?, 4% X J& K B 14 e 3
S, EHRE6~10C, RBAHEN 24-~27C, F
B K BERA 150mm, HERBMH T BERE RN,
KE W EN S E LR R (Haloxylon am-
modendron) .5 JB ( Artemisia ) < 3k 2 ( Ephedra ) 5 £ #Y
358 R A

AT BURY IY ) ¥ % % 100cm, 8 LT3t 6
= -
1R H0-30em, ARRPE, AT K E, FLEF
74

2 B30~ S6em, FKGHY KL E

3R K56~ 64em, FEKGREH HOR, FHE
*ia

HWAR H64~N2em, ARAGHY KLE

HESR.HER2~2em, N EKGQRER APE . &KXE
WKEERELE

%6 2% 82~ 100cm, YERORNRLE, LA K+,
LK

TR RRE B P IFE 18cm 40 R4 1 e s, H
2R S B SRR BE R 3 ~ Sem, 3¢ 19 A&,
SRgab A E A xR 19 et 5k R
(R F§ Mastersizer 2000 % 3805t 47 B () Rk R (CR A
MS2 REBEALAR AN ) Kope 2k B (LOD S , B i Bk
EHBERBEMERZMAKEHFTHRELALRE ST
B & Tilia 84 % 8 I 0 4 T S48 b 47 S
MEBEMESLSEANERERE IS, #HLhA
BER.

TEHIHE I 78 ~ 82cm 1 62 ~ 64em HAL REFH
FERR T R RMNC RN T, b b R R B 5T
MUCELREDH. B 78 ~ 82em B I & H
1 000 + 50aB.P. , W8 1E 848 930 + 85aB.P. , #
4T 950A.D. ;3K 62 ~ 64cm BT AE K 665 £ 65aB.P.,
WS B IE B /X0 650 + 55aB.P., 424 F 1285A.D.,
X — B B E 4 Ab F R S it o R AR B, &L
MERERERXU L 2 AN ER T AEIMNE, B
W ESME, 3 H IR 84cm AL HEF A 1 076 + 50aB.P.,
HT 874A.D. ;3 18cm b1 24 XK 191 + 344B.P.,
MY F 1759A.D.,

3.2 BMASIHET

REMAEN MHERRFRENZLRE
( Picea ) » % B} (Chenopodiaceae) .}k 3 /B . # /& . % &
(Compositae)%igmﬂﬁﬁHﬁﬁﬁm] ARG R A
XHRMTARY AR RRERNETREXE /T
R R BT BB ER A/C(Aremisia/ Chenopodiaceae )
80240 2 W ) R B 24, T M A B T BT b R
HINEBRASHE(EL:

ks 1 (84 ~ 82cm; %) 1 076 ~ 1 000aB.P. , B
874 ~ 950A.D. ) LABBIE K F BB, & 55% LA
b, HW AR ( Tamarin) CEHEEK 19.6% LA
FYHBER(EHEEX N.1% L), sEREY
HSRET 4%, B8 BREL FEA N ERIKME,
K8~ 18Ri/g EA,A/C HEAREN 0.2,

FusyHs 1 (82 ~ 56cm; 29 1 000 ~ 582aB.P., BP
950 ~ 1 368A.D. )XW 3 PAKTEH:1)0-1 B
(82 ~ 68cm; 2y 1 000 ~ 800aB. P. ) FA ¥4 & o LA T 7
J& ( Typha) .75 B B} (Cyperaceae) . K A& £} ( Gramineae )
SEEERN HPBEKEAEERAYEHERE X
12.3% ~15.4% JERIRBA TR H E &S E, F
HH1502k/g, ZHBERSENI1% ~1.9%,
ACHLEREME,X0.22~0.24; 2)[-2 B#
(68 ~ 64cm; 241 800 ~ 665aB. P )M A ST HHE.
SERMRARER S BRE G H D P RIEH,
BHBRSEREZ 6. 1% ENENFHER . LR
FREUTREMAEMA;3) I-3EH(64~56cm; 4
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665 ~582aB.P. )N EWE SEM KAREH SR
BREE EEESEAZES. 7%, LR K EHRA H
Ft, P35 1100 Hi/g,

A (56 ~ 18cm; 4 582 ~ 191aB . P, ) R FHIK
DBE EEEEYER SRS EREYERSE
DERE, SR EEE 0%, Kk AKEE(10%
ER) MEER TER RKAR T 4% (Liliaceae)
EBREEER. EHERSEME 1% ~2%, 28
B ERIEL.5% ~5.0% 2 W B ah, B8k FR
R, ¥4 396 Bi/g, A/C WEMAN THRE] BF
RE(R, B R M3k 0.02,

BERBASIRERAESPARBEL(INE .
ME)ZHEEES  REARBE S22 R F (Simp-
son) 18 BUZEH E LML T @RI A H 34
ABHEH, SRS —3, Kb, mansrinme
MEGHREVEBERTHREH I MBER¥F N,k
6~9, ] WHHE I SR, A 1
MEBRE NN FE RSB, B4, mHF 1
HEFH 19MUBAR, TENBBEEN KE
B EHR.ER AEAR TER . SERAENE,
EETREE I MEHFINEERE, miRwFl
A S HRBFE, XEBRERISBEMAREEA
HEBKE,

BAMHNEMNSERE S SREA K, BARL
F1.5%~5.0%, FHTRN3. 2%, X5 HEAK
£+ TEAEBRNEBFE—BD,

3.3 ME MAENESRTHSE

AR R A2 U AR BT R 4 3 AN
(LB, 5mndeH -, F1IIFEHRERR
B2, AR E, EEREEM, Fik 260pum, KR
BEBMTIES AR, W I ARKERER 40
B KB L EMEKARER 45 E ;5
BYENE T EH, FHNARRMEE 24um, R
MUKREM TR, A URE N E, RBB AR
Wl AKGHD LR RMEATATHADE,
EHPRREM, 169 ~ 246um, [ 8 98 19 UL FR 3
g S

B RBE(LOD WAL, AT M a4
HINHRE ), NHELE, FE 82 ~ 56em(Bl
wIRERBERH I MEISES, RHEEHFT-2
FEcBBREAEXR IvASL, REYHSBRIE

WU EERRE BN AA IR B
BELAMG NMANLRR R L, KA
A LOT {E B MK MK ZE 3.13% , Rt Tk 4> & 14
ML, TANSERAHTEILRIBER,
WY FOB E E R BT S R R
MR AT AR , 0 78 B A b 2 o B L DTSR B o
BETVYHESR, A TER L AR KE HSE,
TE—BERT, B RERT Rk kBB KD, B
ABKEBA, L P EDROBKA, 4R RBRTE
BRBAM TR SN, Wik, R0 E K
LR B B Rl SR AT, W R R
1B B (IR 51 R 4 3% 0 R0 50 R 4k 3R 8 350 T 3% 5 —
B, SR AL REAR 5 0.5 x 107 7SI, 7] BB 2 e H it
LA SBREE TR, FRBR L, W 1 RKER
AL TR, BKIX 0.52 x 107781, X 7] fE 2 B
REBWHTIBHE b T A ERHS e RE SME
HHBHEWN, FEH T RKNKBRET, BORM0 1%
HELFRASBE MG ETRET NS AN
280 BN o R A R AR Do I A R Ak SR R T AR
B xR SMATTFER X, Hieail, &
XA EER K, EET THE, ESEIETEY,
BB RENE R E RS, BRI B AR E
TE— B BE R BRITE R R SRR,
BALREEMARY RS BOREERERARS
FROSE, TMARKEMNAEY RS RORHE
REZIREBHSED, ABI1TUES, HIK
B AL REE, B PR BA g, R PR
BORIE , {E A I B 88 0 RE AL R B P 2R
B RSB R B E 4.1 x 107781, 7T BE 2 e o
RZEABEEREL TR, SBEE—-FTT . 8H
BRKEHABN, EEAKAER, EZHEEK,

4 HEEMAZRERTHIE

R LRIER TR E S RFIE, HE S E IR
B AR UAR KRB E S F, AKX 1000 FL
KMl SRR EE T

HIMYH & RS 1 000 Z4ELIEN BIX
R DX 385, 1 A B, R R LA BE B} L BK . ) ( NVitraria )
B ARAMMEREN TN REAREARY, HER
M(HmE MEHGESY DY EPHEanas
RUBE HBEMYER GBS, FTERY AL
HNE#EMN HKER ERBE, Bt KE-PIEY , IFE

DE MR BRAS FBELPICERSHEXRNER. £&¥],2004
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W AKEKE S YR RERBKG% ~10%), K
BMAEYRE/N HEERRLARES T RERK
(2.6~5.2), A YR BXHYHERD; SHTH
BARH, RIEYHEXRDEARR, RELRERE
%,

SRTAE 1 000 + 50 ~ 665 + 65aB. P. 3 [6] (# X4 F
950 ~ 1300A.D., BpAuty# 11 ) Y Bt B E
m, R L s  ARERMBERE T/ 194
BE AR EERKERKIHMBKNBEEYEHE,
HEBEMFENTEN KA . BaRER,
T3 SRR S 20% .. WARSBETERERA/C
(/%) sk I i 0.02 WEB M I 6
0.24; HYEh R AL 4 m, R SR A FRB S,
MBS EER  EYWEH K, ERXEHEMN, fAnE
AoREHER TRBHF N MRS 1, KBy
ERUHEEMINENTPHEATAREETNBEK
RY MR ( Radix acuminata ) F A BEIR ( Gyraulus ) # JE
BUE, MXEEEXEKPA KAERKBEKE R
BAKBEMARR, ik R R KRN, &N
BEABERRS S ENRE . L ETA XA
FEBRRZ R Hp it 428 B2 3 (900 ~ 1300A.D.) "B Bt
WA RBLE S R ERNL) X, BEKE
FEENEREREAR BAPEKEERKE BE
Y,

Bl 600 LK, ERMASTHHANEHE
REYHNFEHARNBEE EEEEYER ST,
BT A/C AR, REX PN BT —$H
FRILEN T AR EREE T REEERR. Y
MERBENRFA;RRBRRED, EYERFR, HEHE
EEDERMK OGS, FRAH, RBAY
fERIEE, PR T SRS MUK BREE. R¥EA
BB AEEA, O B EHHER.

5 WigfgEit

M B mE s R E bR KRR
BRI LAE B S T it 2 R ER I R
X HEEGEEER, AERENE,AX-SREH
MEAEEBRNFBEHX, R RE/DMWIBEES
4,0 AT L FHRAEH :

(MRWESEARF M HEHHEFAE 1.4 ~0.6kaB. P.
HE, zEEEREREKERS . SR EKRE
T8 AR EWE ALY EARMES L RKAE
MY EBRIRESL T, RUZAHBEERLEE
AFFEX 3.6kaB. P. AR MRBEBEHIBTELDY,

(2) e 0 2 1150 % 3% b 90 9 LR AR A FLH 43 7 R
B, KBz s E L KA E, AR
FERT300 ~ 400 4, 2 3L LA 45 /N B A T
B 300 ~ A7 300 £, R A K ZVE T, L LMK AL
BE A0 300 ~ 1400 4 BIRE ZE 15 4w, 2
S L B R KA RS X — W B e 40 1R R
mE .

% 4h 1 500 ~ 500aB. P. 3 8] i B 7Y #B M X ) —
BRI A AL T KA BT S R MR
o LB 1 o

(3) B & A7 B 8 ¥ 10 4R 18 3 | A B
PR EM, HEE 5 ~ 30em 4b,“C WU EHER
H51645~680A.D. 2R HI KBRS, A/C HLE
B ,1%0.7~0.8, R YRS B RERE,

(4) BB A BE /R #h X 46 B2 o 38 R 7 3003 i IR
0.15~0.6m,"C M4 % 590 + 80aB.P., BILAK B #I
B, A B R A, ZBRKEAD SRR
HOUUEBEMEERE BATERBEYOMRE, &
R Beat RS g e i,

R LIER, R TUBHUTEiE . £S5+
HOBRBR A YN, ERBEY T IS L F
B A 2 ST P B 400 S, K L S B
NARFHXTRIER , KILM T B EAE EFH # b
HARBEE LR ERREW (R #X) K EK
ABAEY, BEKMA T EFAM BERE, ER
RS A KR, MG L THEERESRE, O
ZRER M., PR RSP R X A%
EHHARBENAERENEEERL, XABF
BT 8 E R XX B v 38 5% 2 X 3 4 b X
RS8R, B M K AN AR 2 R i 0 iR R A A
£, BAR MR F it f E T Rt L B IE R E R
EP, P4 RIBE BB MR EKEHE, GE
FRBEEHEZHERE SR TAS.LHELRS
BT 44 AL %) (H BB B A X B A5 M RV R R Y 1B 0
TELHIEE.

PO T 3 ) T % SR 0 AT 4 SR A SR IE AT R B
Rt CEEBME AR MR EAREYRE, Hilk
MX—AETUER, BT R & HFRNET
BESTBEEEETYRENPARKRBRA P g
K ARAMWRIREEE, TEE—FERLE,A
RKEHBME L, BBEXFTXT 1987 FLUXRE
P04 ey R T 1) O 6 Y ) R A B 5 L 7 4 iE
TR—WED,
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“MEDIEVAL WARM PERIOD” IN XINJIANG:
REDISCUSSION ON PALEOENVIRONMENT OF THE SICHANGHU PROFILE IN
GURBANTUNGGUT DESERT

Zhang Yun® Kong Zhaochen® Yan Shun® Yang Zhenjing®® Ni Jian®
(@ Laboratory of Quantitative Vegetation Ecology , Institute of Botany , Chinese Academy of Sciences, Beijing 100093; @ Xinjiang
Instiswse of Ecology and Geography, Chinese of Academy of Sciences, Uriimqi 830011;® Institute of Hydrogeology and Environmental
Geology, Chinese Academy of Geological Sciences, Zhengding 050803)

Abstract

The so-called ‘Medieval Warm Peried’ (900 ~ 1300A.D.) was one of the special climatic phases during the last 2 000
years. Enough evidences have shown that the climate of eastern China was warm during that period, but simultaneous climate of
western China was not yet quite clear.

Based on a relatively high-resolution pollen record, along with data of grain size, susceptibility, and loss of ignition ( LOI)
of sediments from the Sichanghu profile, which is located in the southeastern margin of the Gurbantunggut Desert, the northern
piedmonts of Tianshan Mountains in Xinjiang, paleoenvironment of the last 1 000 years has been analyzed. Results show that
during the last 1 000 years the regional vegetation was desert vegetation, dominated by species of Chenopodiaceae, Ephedra,
Artemisia , Gramineae, and Compositae etc. But during the peried corresponding to the Medieval Warm Peried (900 ~
1300A.D.), deseri-steppe vegetation, which was composed of meso-xerophytic shrubs and grasses with some aquatic intrazonal
helophyte, grew around the fresh water Sichanghu Lake which was indicated by gastropods such as Radix acuminate and Gy-
raudus found at the second and fourth strata. The LOI value, A/C ( Artemisia/Chenopodiaceae) ratio, total concentration, Simp-
son Index, and pollen percentage of aquatic plants were very high, whereas the average granularity and susceptibility were low,
indicating a humid climate, increased plant diversity and a high biomass during that period. Combined with the results from other
areas in Xinjiang, it reveals that during that period the climate was humid, and helophytes grew well. The period in this area,
therefore, is named the Humid or Optimum Climatic Period.

However, before and after the Humid or Optimum Climatic Period (Medieval Period ) the number of plant species de-
creased, and gastropods were not found at any stratum. The LOI value, A/C ratio, total concentration, Simpsen Index,and pollen

percentage of aquatic plants were very low, indicating that before and after the Medieval Period the climates were dry, and deser-

tification phenomena existed.

Key words Medieval Period, Sichanghu profile, Gurbantunggut Desert, paleoenvironment
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