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Figure 1 (Color online) Location map showing the selected sites
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Table 1 Holocene major pollen records in Xinjiang region *
e R L R L KR AR 4R mAE - PR mbE AU 7%
i (m)  HIEEREE [E MR Titk N R BE R ik
(cm) (cm)

1 B 46°59'~47°25'N 478.6 223 LORLEE) B HLoR AMS “C 7 ERFL 9.55ka  fpy kiR, [11]

87°00'~87°35'E 23t Hupkflor
JLHE

2 MY 45°49.8'N 251 324 54 HHLR EH UC 6 BEFL l4ka AR [
86°00' E

3 W 44°54'~45°08'N 200 400 2 HULFR AMS “C 8 HifL ~27ka  fgy [17]
82°35'~83°10' E

4 FEHEAW  44°34'59.0"N, 2071.9 300 2 HHLR AMS *C 11 L 9.6ka  FKY . BJE [42]
81°09'12.3" E

5 RRAAT 43°5125.7"N 928 900 5 HJE . WA AMSMC 9 g 15ka  fap [14]
81°57'54.3" E

6 ELE B 43°36'~43°45'N 1585 446 1 HHUE K AMS “C 13 5L 16.7ka i [13]
92°42'~92°54' E Wi TE8

7 RN 43°18'~43°23'N 1890 270 LCREE) AT AMS “C 6 HiFL 15ka  fURy. BiEE [43]
94°09'~94°16' E 6(HIH)

8 TR 42°12.6'N 1500 350 10 HHLR wHLYC 4 HIE 11.7ka  F 3]

86°38.4'E

a) *: ikt 3 ka LISRMITIEL. AMS: accelerator mass spectrometry, i #5 i 1% 2%

1ZE R} 6K (ArtemisialChenopodiaceae, A/C)F{H I 3
WK, 2 A 30 7 6 A A A R JURI T I 2 [R) AR
b, BRSO T S R R TR R SRS, R
FETES B Vs T 51 (7440 cal a BP). h & #i-h4
B HL (6730~560 cal a BP), 7K A= 44 28 = 1 2k,
KPR T RS R, W XA B DT T B R -5 B (6730~
4200 cal a BP), Jii{5%-HL)i(4200~1850 cal a BP), #
JF(1850~560 cal a BP)WJ#%AE, IR A S0 &
Wik hn, {H7E6700~4820 cal a BPIAAI S AR T 5.
i 4 T 41 (560 cal a BP~Z 4v), HLIEI T2 V55 48 4 (14
mn, SEEEIE (Zygophyllum) . i ¥ )& (Ephedra)) 16 ¥3
W%, A/CHIERAR, & UIRIHEE A il 55 I8 25
W, AT RO S AR,

(ii) HEAHETH. 10500 a BPLATT, HUK4A (K
INUREIETR AR R B E N £, HAs A RA
Bl (Gramineae/Poaceae) . ik #E J& . U ) E &
(Calligonum) . A JlJ& (Nitraria)55, KAFEY LB F
T (Typha) FUB =R B UL, B BB UTAUR AR, A/C
FEAE AR (- 340.28), %3 LIZERME Y N 3 09H B 7%
TAH B, S EFER T 10500~9000 a BP, KA
Bl . Bl (Umbelliferae) . 4%+ (Compositae) & 7K 4=
FE ) A6 A W AT 3G, A6 DUFR 3 S A/C LEAE (0.8) 3
N, FE R T I S R R, v AR ROK AR AR AR

() 38 Jim, 2% B L RS W LE AT — R 30 IR R T
9000~4200 a BP, i@ 4 I W3, ZRHEm A BT
WD, BT R K A/C G E (1.2~1.4)3F — 25 38
Wi BRI X 38 o T Ok B G UM W T s,
TNEIE; 4200~800 a BP, fEMTITARR K A/CH(E I
SR, MR E T HEE R RO AR R

(i) . 13870~7430 cal a BP, fEMVeE
SURIEE TN, KA R = . IR (Potamogeton)
P2 B ARARHER I B, ZERE R F
o, R E ALk R EAL, fRALA R TR A
AT AR 3, W Hb IR B i . 7430~3620 cal a
BP, 10k ik)E W1 m, R YRR B E 1R
MR RERE N, rhAAEYE R . B R R (Ranunculaceae) |
JEIE R} (Labiate/Lamiaceae) . JEVAFEJE (Thalictrum) . 22
J& (Polygonum) . JEEL I+ F LR (Brassicaceae/
Cruciferae) %5 {64y F JZ AR, 7H ¥ El(Cyperaceae)fk
U B, AR B B e SIS R ) A R - R R
IKARE Y B = MR AR Ry (T 2%, DA R DTk AR
WIIRFSACR I RFL A, BEIIIEIAK AL R, A
PR H AR . 3620~1400 cal a BP, AW Bt @ 4L ¥
FENG9.16%—44.11%), HBEM S &ATT
K% (45.31%—41.47%), A/CHAEH0.88 - F%]1.07, 1£
W vk BE 2, KA R = IR
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Figure 2 The change of pollen content in Wulungu Lake since 9550 a BP (revised from [11])
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Figure 3 The change of pollen content in Manasi Lake since 14000 a BP (revised from [1])
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(WHEA J& (Betula) . 11)& (Ulmus) . MJ& (Salix))F1H A=
A AG W) A6 K (AN S BE R (Taraxacum) . %8 56 &
(Aster), BHEFL. BIEFHHFAAE, (HRFEREAREY)
Wk CnpRE JE . HHE . #8FFH (Elacagnaceae))
JUF-H 0. Fky 2406 32 W 420 8 16 ] 6 Pl o D AT
5. 250 cal a BPLIOR, RAEFAMYIIER & &
Tb, AR AR Y AER B REAL, A/CLUE T R 2R
TR 7K. AR 2 S e T DX sl e <A 20 B i
Wiom Ak, BEEE N ZETE 3h T fE X A B AR bt e A T —
FE R 5 (P 4)!H,

(iv) FEH AW, 9600 cal a BPLLRY, fKMAA
VIFEARAE YA S5 (87.8%), ZERL . RAEL . Tkl
(Solanaceae) Fll J& & B L K T 1 ik 2 A5 FL 0 e =
B, &Eh &R hEK, FEARRN B L] R AUE
(43.0%). AR T AP REE, EEOHERE
J& . U IUR (Hippophae) R A il J& . AAAE YLK 45
BARAE. SRS ETEARR B A R el 1E8
W RE IR BB FLECIRAE. TR LA R T s, <M
T BB T 5. 9600~6500 cal a BP, #2044/ L) B A b
YIAE RS o5 4555 $4(90.3%), AAKE Y4685 A 1k 5
6.2%, 1Bl FAJE (Pinus) FIHE AR J& 168 15 21 5 L
O E. TR A R LR R, RBOE AR
o W REAL. BRI A N, R, R
ARL, AR SR BRI B R S R
R AERVR B SR AR AR, (HE A . f A
A A LW 7 TR DR SRR Y, AR R
. 6500~5500 cal a BP, Fifi#Z2RMER & A3,
B AE Ky & m Ak B3 f1(96.2%), ARAFNHEALE

By at TR, JUHOR R R A0 B R AR, AR
TR AL B . AL A R T S A
B, SRR IR BE T 5. 5500~3400 cal a BP, B
YIAE Ry & B B TR (93.7%), FEMEE ZERIER 9T
Ko DA RS SR AR TR B b = (EL, FEM VR TR, TR 4l
AR T R AR . 3400 cal a BPLLSR, BEAKEYIAE
i Er s T, (AR AR ARAFEPIAE R 15
AL B H(9.4%), 58 FI =42 & (Picea)TE
A By Be g 3003k Bl de = (8. G528 34 (Spiraea) 6453 & Ho ik
R KAE. EE A TR, RAR AR
. AERYHREDE B . AUR LSRR T R A T L
ok ) B R Y T T 2 WA DX B 1L, 55004 LA i %
W B (11 5) 12,

(V) BAA.  15000~12900 cal a BPLART,
W dl A WA FE ALK 0, T ARk & i
W, Rk R, A/CHUIEAEO. 1~4.73% 5, #i
PRI T I W R R R R L A R
12900~11700 cal a BP, #I#yd & LAZERL N &, &8 .
BRI RUR AR A e A Y F 5, A/CELE N
0.1~1.8, My 2H G40 F W 5 L 5 fu) i b, M Bsp <A
FEV T, MRZERIIE A SR N, R TR
. 11700~10600 cal a BP, I JEHEM R E, TF
(Leguminosae) FIFEM & (Tamarix) & w4 Frighn, A/C
FLfE ETHO0.7~1.7), BLBYBCA BRI, & B HEA-
LS. 10600~7600 cal a BP, & & fEM & i kst
Han, 4855 % (Aster-type) . 2LF+(Polygonaceae) . A
LAY (Taraxacum-type) FIZH B 48R3 o O 5 AH X & 1 &
i, AREN & A TR, A/CHE A 2 45 i i

CONISS

B4 3CILHT 13870 4R LISRAEH & AR (L1
Figure 4 The change of pollen content in Aiby Lake since 13870 a BP!"”!
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Figure 5 The change of pollen content in Sayram Lake since 9600 a BP'*?
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TR S0 S Y 0 1 B B2, ) R o DA e ) e
7600~6500 cal a BP, ZEHEM 2RI, RABHE
Mo A A LT, EE L B MRS ET
F%, A/CLLIE#A(0.2~0.9), Joik T F RS TF
B THE AR T TR B JE A W2 8. 6500~5200 cal a BP, i
J& . ZRE SRR A SRR & LT, ZERL R
Bu RUAE K & N R, A/CEUIE 00.3~4.5(F152.0), ¥t
B UL i & B T W R B T AR R R A B
5200~3300 cal a BP, ZERHER 54, wAHAE K
ARG R R S RN, B R AR S, R

Zone CONISS
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v
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AR H W, AICHAERETE0.T, UWIRFR XA T T
PLZE LR T8 S 3 3 T R R R B, A 4400~4000
cal a BPWI[H], Z#SH )R (Geranium) , 2} A HEAY
FIRABAE SR IEIN, DL BERLFE 8 AR R,
i BH I R B A T R, KR TR R L R A
33004F DLk BT RR B (K 6) 14,

(vi) ELEIHH.  16700~7900 cal a BP, fi¥;4H
BUAZERL G A3, AICHABR(<0.3), $878 il
B, UL BLRT B RO AR TR, A AR AR
7900~4300 cal a BP, VUMEAKJE MICERMTEATE S I
R AL B i N, R & & I RR AL,
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Figure 6 The change of pollen content in Yili Valley since 15000 a BP!¥
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A/CHAB TH 5 (0.25~1.2), 511X J&) Bl LA 355 18 2 Bt/ 5 i
Rk, TR R b A /N MEARR, A i
SO A T . 4300~3800 cal a BP, &)@ 6K &
IR P BB AL AR (1.7%~8%), TiZERER & &
A ) 55 15 {1 (48.5%~82%), F* A ALK (Ju LI HEA )
R IR, BRI BE FA/C H A, 150 X AE 1
TR AT A, S FFSE T 5. 3800~530 cal a BP,
R AR B SR N, FENR RN A/C U AE
TRUTHEN, WY R R R A A B,
A& B, 530 cal a BPLASK, SAEMIE &AL,
R ALK B F R BRAR R AR, AERME R &
w0 LT 54%~71.7%), RAFHFITS RN & &
W SR T R, ARV B YR TE AR 5 5 1 7K F-, A/CHE
EZEAR I, Tie M Bl o 0 1 30 X Rl (P 7)1,

(Vi) FEEZERW.  15000~7900 cal a BP, 7k}
HAEVIBFH25%~47%) . KB (30%~46%) . RASF}
MR R, WX SR EA Y, SRS T 5.
7900 cal a BPLUJR, )@ (8%~30%) . ZERM25%~80%)
AR AR (10%~40%) 1685 75 & B &1, 24 8L R
WAL SR R, R T R A B,
LA P SE 10 1) i 0 8, (EL7E4200~3800 cal a
BP, DIZERMEY R 3 M B 9k (15 8)1+3).

3.2 rHyaHhIX

T S 0. 54t AT 99 (11700~10600 a BP),
FOR A DAE AR FELAR LD AR L3 (CF-1997.9%),
AP AN 5 2.1%, [T/ E 8 (F1728.8%)
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AEHY B B, e B TR Al 30 ISl A Sy A e
). HAsET IR (10600~7600 a BP), iy & rh3k
BB R &1 FTF3132.2%, BRER & 15.5%, 81
¥ B HT— WY BOA BT R B (4 15.7%), JiAb A
W IR E AR, A AL A R T R R
R A B A R T R, AR — B BT R
rh 2t - 4t 18 (7600~2800 a BP), 788
HE VIARABAEK R FCFI8471%, KI5 RH P
k), ZERMEN AT — B BE I B> (15.9%), &8
1 14.6%, %FH57.5%, MEJE H6.6%, BT LIE
J& . ZERMI AR A F A B A, A
AEB 0 B FE R T DURL S R KR B, 1 i
K, HEPAE KB TIRE. K4apiith800 a BPL
)k 4G R s (F-3423.8%—15.6%—17.4%)
MZERF(23.3%—14.5%—40.9%) {6k & - & T 5%
Y/ FE A I A AR A AR, R R TR R T R AR
Jo7 b 28 7 T U5 N B 5 A kR AR, AR AL R
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(K9P
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Figure 7 The change of pollen content in Balikun Lake since 16700 a BP!
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Figure 9 The change of pollen content in Bosten Lake since 11700 a BP (revised from [3])

FE(&110), 0] LA H b 98 b X L4 35 ThE LA L) 355 9
Bk 32, H S AR A AR AN [R) X3k BRI 4R 2 ) s (]
25 PN, e b X AE 105004 LA RT £ LN
Femha !, EO I M DX AR B — B LR B o A
T (~7430 cal a BP)!""! FE HLACIH Hh X 357 BAd 9 1 PR
7E9600 cal a BPLATT ™, [ B s 34 114G 45 P2 450 990 b [
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F£7900 cal a BPLART A Jic i o 7 2 124, dbsm it X
TR HE A BT R T R A i AR IR TR
SEIRIE . T e b DX RS AR 2 il S T IR s
0T L SE B JrURT S AR Y o 320, S i b X R 4
R 5 AR RRAE T L5 HA AR T Hh X 47 % L.
PN 52 ol B 3 g R 4E VR TR U AR E 5% T 10700~
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5400 cal a BPHARISME T2, i mEcAk, 1< 8 Bl i
Fe B p 7 e Y. NS A TR RER WALk IC S T
15000~10000 a BPY] [a] 3 X A S 3 55 )5 =, e T
TR T A A SR8

b 3 b DX v A R A B D ks, A R
AU e e B . B AR N, B I M
X 7£9000~4200 cal a BPI[F] & & 2 FEAa oY, FEH
AKHIFE9600~6500 a BPFHI5500~3400 cal a BPLLFE
B JEURNEE JEA 3212 (AL AT 25 i X DR 4 SiE £
F| rh 431 (10600~3300 cal a BP) LI #E J5 Fl 3 15
BN U LI 3 X £E7900~4300 cal a BPE
BB TR JE /A A i S PR B A
REGE R, WAEREE R T R R A
) 4N, B FLOR RN B B i AR A A e SR T
6500~5500 a BP#{14300~3800 cal a BP S ffFsL T
SRR, TR RO B, BRI 2 T R
Gt A e R R i e o thE A STE T | STE TR S
PP 52y B] 3 TR R A IR VLRGeS T
5400~3200 cal a BP3A[E] A A 1 B B, W X & Rl

DA e 3 m T RUR A o =M. NSl A TR R R
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Figure 10 Comparison of regional vegetation change in Xinjiang during the Holocene
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Figure 11 (Color online) Sketch map showing the distribution of different study sites along the altitudianl gradient of Tianshan range
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Holocene vegetation succession and climate-environment change in
Xinjiang Region
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Xinjiang Uygur Autonomous Region is located in the internal arid area of Eurasia which is highly sensitive to global climate change.
A large number of publications related to Holocene environmental change in dry area of Xinjiang are available based on different time
scales. This paper reviews the Holocene high-resolution pollen records in Xinjiang during the last two decades. By means of temporal
and spatial comparison, we recognize the evolution of climate-environment and desert vegetation in the Holocene in Xinjiang. During
the early Holocene, desert vegetation occurred in northern Xinjiang and desert-steppe and desert vegetation covered in southern
Xinjiang, reflecting a warm and dry climate condition. However, occurrence and duration times of desert vegetation were different in
each region. In the middle Holocene, the climate and environment developed toward a better condition. The vegetation shifted to
desert-steppe and steppe in northern Xinjiang, while desert and desert-steppe still dominated in southern Xinjiang. In the late Holocene,
the climate and environment became more and more arid. The desert-steppe and meadow-steppe dominated in northern Xinjiang with
an increasing of dry-tolerant elements. Sothern Xinjiang was covered by desert vegetation. Holocene vegetation succession in each
region of Xinjiang is comparable and also has difference due to the geographical position, topography and altitude of the study site,
obstruction of the Tianshan Mountains, and evolution of the westerly circulation.
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