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Fig. 1 Topographic map of the study area
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Fig. 2 Sampling points and vegetation distribution in the study area (drawn from Reference [40]) (Note: I-Bothriochloa isch-
aemum , forbs meadow steppe; II-Agropyron cristatum steppe; llI-Seriphidium borotalense, Festuca rupicula desert steppe;
IV-Stipa orientalis desert steppe; V-Achnatherum splendens, Stipa bungeana steppe; VI-Stipa glareosa desert steppe;
VII-Festuca ovina steppe; VIII-Stipa capillata, tussock grass steppe; 1X-Stipa capillata, Artemisia frigida steppe;
X-Phragmites australis shalophyte meadow with Populus euphratica; XI1-Phragmites australis shalophyte meadow ;
XII-Poa annua meadow ; XIlI-Salsola orientalis desert; XIV-Anabasis brevifolia desert; XV-Tamarix ramosissima
desert; XVI-Reaumuria songarica desert; XVII-Ceratoides latens desert; XVIII-Nanophyton erinaceum desert;
XIX-Saussurea japonica, Rhodiola rosea and Cremanthodium reniforme sparse vegetation; XX-Asterothamnus
alyssoides, Ajania fruticulose and Stipa glareosa desert; XXI-Ceratoides latens desert; XXII-Seriphidium
borotalense gravel desert; XXII-Seriphidium kaschgaricum desert; XXIV-Ceratoides latens gravel desert)

(Rosaceae) . KASFE} (Poaceae) . 22} (Chenopodiace-
ae) %5 A B LLE B (Artemisia) R ANE}
(Poaceae ) .22} (Chenopodiaceae ) . 5. F} (Legumino-
sae) \JBK B J® (Ephedra) 55k 3 5 SR 55 50445 ) L 22
#l (Chenopodiaceae) . /K A< £l (Poaceae) L } % #}
(Asteraceae) 55 0 % .

2 X AE

2.1 HmRESSH
2018 4 35 V4 7S 4t DX R FH 8 WL A M A6 A1 505
SR, B UK SRAB A X A 0D B A, A

FEJT 4 fa S i B I RZI L A 5 A 1
AFESL, FERE0. 5 em U ERyFE L. 7ERFERA]
A AR B R A O SRR N B B Rl AT
Yy as B B PR RIE . R REKENL RS
(GPS) HEATHRE O AE A7, LA A A b S b FEAR B,
FE b 4% BRI R Y A T4 (R 1) . HoRAE 461
T AR A0 T 3 O TR B AT Y L 20 )R
EEFENN 13.24 90, JF 58 BUAE B I A o
2.2 TEMmaHR

TEXT R A S AT 0 A i, FR B 20~120 g A
SEY BT . FE SR gk AR v R R LA R A



34 A b el 4 TR LU PR R AR AL A 5 A A AR R 1073
#1 REHERRELSER
Table 1 Sampling point information of surface soil samples
FEsigis AN ZIEE WEm RETE A FEAH YR

1 44.8846°  80.6740° 2674 /NEHE INERSE IBRIR HAA L SR

2 44.6568°  81.3786° 2236  ARA+HIA+IFEL RAB; A FERE FORF

3 44.9519°  80.3669° 2121  KEEEZEHAE B L BRSSPSR BB SR

4 44.5631°  80.9593° 2098  ARA+EHH ARABE EH R BR GR FEFRL ERR R
5 44.6505°  80.9894° 2063 4 B3 AR R AL

6 44.2807°  80.5546° 1892 IRIEH+4T REEEF S B3 IRGEH Ve AR R AR
7 45.7483°  83.0766° 1862  #iE+EKK ZEW Sk )R ARG L PR SR

8 45.6560°  82.9567° 1855  RA+ZEHKEFR RABE ZB 3 A

9 45.6625°  82.7733° 1830 EFF+Em+ZERE EAE 7SN 20 NEE

10 45.5800°  83.6600° 1762  ARAR+HR RAFR R KSR ZBE G AL R
11 44.7955°  81.1618° 1659 ARA+ER FORFE RASEL XS L G R

12 45.7992°  84.0358° 1580  H+EBESEHREMHEE B IR RBESR E JRRE IRAEAE

13 45.9001°  84.0420° 1580 A F+E+ZE SRR EL BAXGIL BERT S YRR TR R

14 45.7682°  83.2573° 1577 ZEESRAARA ZEWe e ARAFE SlkAL SR

15 45.8086°  83.5661° 1440  RA+ZEE I+ EHGIL RABE B A )8

16 44.1346°  84.8291° 1438  HJL+HEANEE+ARA B L AR EAEAE RAS I SRR TR
17 44.8901°  81.1046° 1437  #E+ARA+HENGIL RARL 5 HRAG L R R

18 45.0045°  80.9305° 1425 RAHEEHEARTER RARE MLEAE AT R3S L EAE

19 45.5167°  83.9537° 1338 HRXGJL+RA+EE RAEL H IR LR ZEhe 3 R B
20 44.2011°  84.2535° 1333 JHEr VR SRR R ORASEE I %
21 44.8057°  81.6385° 1300  HMSJL+/EE B L B R AR AR R
22 44.4300°  83.1200° 1208 HR+EE HRE ARAFE HAR )8
23 44.3547°  83.6506° 1150 -+ oe i+ £ 357 SRGEH B O RERL ORAE}
24 44.3888°  80.7251° 1096 i GF+INRR+45F RAFR 50T AR R
25 45.1275°  81.8167° 1066  /NEFSF HRE FEACRE VRRERL NS G R
26 45.7404°  84.3627° 1020  VhAHRRET+ARAR+HGIL RABE VPR R SEAE /N €%
27 45.9732°  83.5106° 944 FHiFl RARE LELL R SR IL B S KR
28 44.1450°  85.4423° 915 /NI R EERL TR GH N R AR
29 44.3609°  82.4715° 875  HAXYILHRIE HEAG L AR PR RERIN S5 B3 R R R
30 44.6117°  81.8171° 874 HRXYILHREEE FAXG L ARAF R AU R

31 44.8145°  81.8546° 870  ARASEMZERL+4% G il HRAG L SR SRR R ORAR GRGEE JRRERIA
32 45.0447°  82.0018° 763 UL+ TUR FZE FHTUN B3R ARAR AR 457

33 45.6744°  84.7089° 698 JREEHIEAR R+ IS TR HEAREE SIS VDA AL

34 45.0830°  82.2669° 693 [F+RIE VEEE VI NEP N E2

35 44.4100°  82.9000° 590 N EE BB RAR EARTE

36 44.3300°  85.1100° 581 MM+ EERL W ZERL RRET SR GEH EFE G RERE ORAE)
37 45.2192°  83.9995° 549 EHARA Wt RARE N € R PR

38 45.9700°  83.7200° 491 Bk WA RARE MLEAE PSR

39 45.3400°  84.6503° 400  #ER} RA BB ARA G
40 46.0306°  85.3209° 356 Mt RABE M2 R FERRE JHAA R PR
41 44.6021°  84.3522° 306 L+ ER+AT FART 57 NEV IR 22 5
42 44.8567°  84.8606° 247 RWREAEERL RAE ZGFF G AR LR B Sk
43 45.7900°  85.4003° 214 BRHI+EERL M BB RARL BT SR IR RRE R
44 45.0020°  84.0701° 206 FRMRHERAD RARE AW FEH FERL 5% 5E
45 44.6404°  83.3800° 190 IR REEND e NEY L7 RS
46 44.9210°  83.6602° 188 ZEBL+IEEH] SRGEH B LR (B3 R A
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Fig. 3 Pollen assemblage of surface soil and cluster analysis results in the western Tianshan Mountains, Xinjiang
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Fig. 4 RDA analysis of main pollen and sampling sites in the western Tianshan Mountains, Xinjiang

RDA 43 Hr 45 5 (36 2) i« HEF 4 1 AR AE
h 0. 1686, i B T 90. 42% (1) 4 Fh— 38 85 237
2 WIRh SIS AR S 0. 4885 5 HEFF 4l 2 O AFAE(E
0. 0158, L f# B T 98. 90% 1YW Fl— 3R 85 Bty
2 YR SIREEAR M 0. 3261, AR 3T, RDA
Hep i 1 54k ARSI R B R A G, 5 AR AR
SR DC A DG R B4 G KM R 3R >4 3

F2 FHRRILVYHSF 1 B R R F RDA 430 4h
Table 2 RDA analysis results of surface soil samples and
environmental factors in the western Tianshan

Mountains, Xinjiang

I H Hepfhn Hermhe  HeoEihs  Hria
FRIE(E 0.1686 0.0158  0.0021  0.5482
YR SHEIAIETE  0.4885  0.3261  0.2087 0
Wil Bt 2% 16.86  18.44 18. 65 73. 65
W3R8 237 25/%  90.42  98.90  100.00 0

F3 FIRVGERER LA RDA HET 4l S SR
BT
Table 3 Correlation analysis between RDA ordination axis
of surface soil samples and environmental factors in

the western Tianshan Mountains, Xinjiang

WHEH Heophhn  Hepshe  Hpahs Hovhia
3K (ALT) 0.4665"  0.0967 —0.0040 0
AESEH K B (MAP)  0.3788°  0.2038  —0.0190 0
RSP (MAT)  —0.41117 —0.1210 0. 0820 0

W *FIRTE0. 05 KPR

SIRSIEE K R . AN, RDA HEFP Sl 54> 538
S T B T S Sl (%7 N B U o R 1K
S-S5 88 K ) 5 ) 2 B 8 Ly S H X 3% £

A RDA 43 #7 HE e [ 7T DL 45 - 2 B K
(MAP) £V (MAT) 3k (ALT) ¥ 545
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Relationship between pollen assemblages in surface soil and modern vegetation
and climate in the western Tianshan Mountains, Xinjiang

NIU Diyuan, LIJianyong, WANG Ninglian, DU Jianfeng, CHEN Xiaojun

(Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, College of Urban and

Environmental Sciences, Northwest University, Xi’an 710127, China)

Abstract: Based on the pollen spectrum characteristics of 46 surface samples collected in the western Tianshan
Mountains of Xinjiang and a plant community quadrat survey, we analyzed the relationship between pollen as-
semblages and modern climate and vegetation distribution in the region. The results showed the surface pollen as-
semblages were consistent with the distribution of modern vegetation. Based on the results of cluster analysis,
the study area could be divided into three pollen assemblage zones (mountain steppe zone, desert vegetation
zone and typical desert zone ). In general, pollen assemblage can roughly reflect the main characteristics of local
vegetation, but there are significant differences in the percentage of some pollen types and the coverage of relat-
ed plants. The pollen of Picea and Pinus in arbor plants, Ephedra in shrub plants, Chenopodiaceae and Artemis-
ia in herb plants were high represented due to the influence of natural wind, water flow and their own pollen
yield. While Rosaceae pollen in shrubs and Poaceae in herbs were less representative in a modern plant commu-
nity with its own dominant species; The Artemisia and Chenopodiaceae (A/C) ratio can distinguish the desert
zone from the mountain steppe zone, and could clearly reflect the aridity level. However, when using this indi-
cator to reconstruct the climate environment, it is necessary to combine the characteristics of pollen assemblage
and the influence of changes in vegetation composition and other factors to distinguish; Altitude, average annual
precipitation, and average annual temperature all affect the distribution of surface pollen in the area.

Key words: pollen assemblage; vegetation zone; cluster analysis; redundancy analysis; A/C ratio
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