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Surface pollen research of Nanshan region, Shihezi City in Xinjiang
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Abstract; Tianshan Mountains, one of the largest Mountain Ridges in the Asian continent, divide Xinjiang province into
two different natural geographical parts: south and north Xinjiang. They display a distinct vertical gradient distribution of
vegetation and soil types and play an important role in the dispersal, preservation and deposition of pollen. In order to
investigate the relationship between modern vegetation and surface pollen on the northern slopes of the Tianshan Mountains,

northern Xinjiang, China, we collected 23 modern pollen samples from Nanshan hill of Shihezi city along an altitudinal
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gradient from 300 m to 2400 m. In this study, the altitudinal pollen spectra could be subdivided into 4 pollen assemblage
zones ( forest vegetation, forest-steppe, Artemisia desert and typical desert), and 2 subzones ( Artemisia-Chenopodiaceae
typical desert and Thelypteris-Phragmites-Artemisia-Chenopodiaceae typical desert), based on modern vegetation data and
characteristics of the surface pollen spectra. The results show that surface pollen assemblages at elevations above 400 m
provide a good indication of modern vegetation. The most remarkable characteristic of Zone I is that it has the highest
percentage of spruce and a very high mean vegetation cover of Picea schrenkiana. The pollen samples in Zone II are
dominated by Picea, Chenopodiaceae, Artemisia and Polygonum and thus represent forest-steppe vegetation. Below 1350 m,
pollen percentages of spruce are very low, partly because they are far away from the spruce forest and partly because the
wind-driven downhill transport of arboreal pollen to lower elevation is not strong. Higher pollen percentages of Artemisia in
Zones Il are from relatively high vegetation cover of Seriphidiam sp.. The percentages of Artemisia and Chenopodiaceae
pollen in the zone are both more than 30%, and thus reflect Artemisia desert vegetation. Mean vegetation covers of desert
vegetation are high in Zone IV, and pollen percentages of Chenopodiaceae are also high. However, surface pollen spectra
can not accurately reflect modern vegetation at elevations lower than 400 m. Regional pollen spectra reflect desert vegetation
in the Zone IV,. But a large proportion of Thelypteris spore and Phragmites fan-shaped phytolith are recorded in the zone,
suggesting the local wetland environment. In order to study the surface pollen source areas, we collected surface pollen at
different altitude and identified the pollen categories. As was expected, few Thelypteris spore and Phragmites phytolith are
indentified at elevations above 400 m, inferring that they were not transported by flowing water and air. When compared
with the pollen spectrum of Caotanhu fossil profile, it is able to verify the ecological feasibility of the selection of agricultural
sites, and also investigate the influence of cultivation on environment. The Artemisia/ Chenopodiaceae ( A/C) value is a
good indicator of climate change and an index for distinguishing steppe and desert vegetation in semi-arid and arid areas to a
certain extent. The value in Zone IV, is higher than in Zone IV,. We think that it is not linked to climatic drying but
probably reflect human disturbance at Caotanhu. So in some local environments, the value should be used carefully when

human disturbance is involved in reconstructing palaeoclimate and palaeoenvironment.

Key Words: the northern slope of Tianshan Mountains ;surface pollen; Picea; herbaceous plant; representation of surface

pollen; Xinjiang
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HZ7E 500 mm DL bR ET R X AP, KRR, R KEDEES 6 H L2 At
JIT A R B B RS A AR LT 8 A 25 R AE T W) — 2R A T i 1 b PR B R I S AN TR] A =2 ]
AEAE I S 2k O AR T 4 DRy v LU AR AT T (>3400 m) sy LI 7 L BT (3400—2700 m) (il £k
MRAEPF (2700—1720 m) | F5 KL 5 P45 (1720—1300 m) 385 J& Fic BEHF (1300—700 m ) 1L 750 5% 985 4
(<700 m) ,

P RFE S TE R A TR L, B SRS 75 km, JR AR LAY WE B AL AU RE , HuAd Pl S5 9
AR 1922 m, AFEFE RN & 400—600 mm, ¥ H (1 ) F¥RE-10.4 C, &#/H (7 A) FHARE
12.4 °C, TFEM 77 d, FY¥REKER 456.3 mm, AE-F328 Kk 1008. 3 mm, E LW, LA ME X —HIX )
S AR AR DY R B o B B, LA SRR 2R R ATy SRS A S JE T A AR AR
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2 XWAHE
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650—400 m [, F AR TEAR H by 32 AR T3 R RAE, B R T 23 ek £ (3R 1), B E
WCEE 3R A VR U AT B A, B DR IS N B A A ISR AR DR+ il R RKE AL RGL D R B
ASRAFE RN LG BE RN . R 4 RO S B P - A T 45 (R 1)

F1 FEELMXEFRNNEERSARERGERE

Table 1 Altitudes and vegetation zones of all samples from Nanshan region of Xinjiang

K5 /m R 257 B 4R/ m B JE T

Sample Altitude Vegetation zone Sample Altitude Vegetation zone
1 2400 FRMA T 13 1250 B S
2 2350 FUS N IR 14 1150 RS
3 2250 TR AT 15 1050 5
4 2150 FUS NI R 16 950 fIEbRl
5 2050 AR 17 850 R
6 1950 FRMAE BT 18 750 it 57 AT
7 1900 AR 19 650 M AT
8 1850 FRAAE BT 20 380 WA AT
9 1700 FUSNI-R i 21 380 JURISE BT
10 1620 AR S 22 377 D AT
11 1450 ARARE S 23 377 WA e iy
12 1350 ARPRRE A Y

22 SRk R A B
TESR A G YRR IR S0 o, ARG R 100 g, BE D BT 46 AVBER SMINA. 1 REFTFATEL T HF (26000 i/
Fi) M40 LT FE S M A 9GS 97 B 40 J M T A 8 B, I Ollympus Y2
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R CX31 7 4010 558 T AR 17 % g it
BRAN BIRE S AERD B B DA B85t AR AT AE B 300
A —

RRESSHTE (P 1) B ArcGIS 520, U A [l
GEPFRVE A3 H R0 T Excel BPESE WL, K700k A0 b 4 B2
L i A AR S R SR B A, R
JH Tilia #PE A7 H0BS P 2 1 (1 2)

44°30'N

44°00'

43°30"

= T
3 BRE55H PR 00 BUE
Y J X
23 SUBRE RSSO ROk 21128 K, 1198
Fa2 A YRR, SRR AR LR E A SR LSRR AR

Fig.1 Study area and locations of surface pollen sampling sites in

(Picea) \J&MHNIE (Larix) MRS (Betuda) ; 52 AHEA
FAAAYIAEN) EEA KR (Ephedra) (FAR( Nitraria) 2
Bl ( Chenopodiaceae ) Fl &5 J& ( Artemisia ) %55 W A4: ol {8 A= ¥ A ML W) A€ ¥y 5 R A Bl ( Gramineae ) Fl 95 51 B}
(Cyperaceae ) %5, AR H AR RR S B AE IR A 2 X R SN L E T8 4 MM A (F 2)

w1 ARARFE BT (2400—1700 m) AZAF AR LA B A2 08 0 32, MRT R K 2 M B HE R S R A )
PIBKZFE 2L ( Polygonum viviparum ) . %3k (Aconitum carmichaeli) | 2. %4& ( Lonicera Japonica) F1 K 111 £E Mk ( Sorbus
tianschanica ) %% . F3A0 KT WA Z (7K e B J& ( Polypodium ) ¥4, fM A& IR ARAEDIALR & =R
71.3%—88.89% , F-BIE ik 81.07% , Hrp mAZJE ALK & B e (CFYIMEA 81.02% ) , MEJm Al o 25 A3 6 1Y
SHRBD, HAMBEAREYAR S8 N 11.11%—28.66% , V-2 K 18.93% , Hoth # B (14.76%) . & )&
(1.78%) JKHJE (1.34%) 7 FZRL 51, i WD R ABHUA 718} ( Caryophyllaceae ) £E87 . %745 B A B2
B2 ,3k 29 MEYIRHE B T o A2)8 (81.02% ) FERH(14.76% ) & #m Ab, F B M AT AR/ N Ll 358 4
P AR A UKL,

L R I (1700—1350 m) «AEHE DL GRS XY L ( Caragana sinica) F/NEEEL (Berberidaceae )
HEN g R AT A SR ( Taraxacum) T35 (Arciium lappal) S5 AAEY) . B G I AR AER)
it 2.94%—65.96% , - B AR T 0 250800, S ME R 36.16% , 86317 T WL AR, Hrh s 2R AEk 1
YIEN 35.47% ,FAWTT AAE DY UNHESR Ry S Bk, BEAR MR AAE ALK 5120 34.049%—97.06% , 1]
{H°H 63.84% , LLild 1T & 80w 28R} (50.13% ) o 2000, # R (7.8% ) (ZE (2.32%) & B, ib
WA RARE S5 Compositae) i PTEIS . S AHERENE | HOHURYEN 24 B>, (017 45 2 1 R0 B
AEINE] 21 4>,

L e B (1350—750 m) < A 8 LA Js 2R RIRR 5w S5 A O 2, 32O 48 ( Seriphidiam
santolinum) | & ¥ ( Carex tristachya) . fi % ( Ceratocarpus arenarius ) F3% LY 3% ( Peganum harmala) %5, #9453 21
AR SR T T, HAE R 0.19%—1.71% ,F-31H K 0.96% ., 1T A A KLy 464 5
ik 98.29%—99. 81% , F-¥IH }y 99.04% , EEHEEF}(62.36% ) |5 )E (34.33%) JKEEJE (1.99%) i D EEHY
SR R SRR, SRR L AU AT R AR MR D AU 16 MEYIRHE , Hoh % 548} (Rosaceae ) |
AIEEL(Umbelliferae ) EWIE ( Tamarix ) FIEHATFF} ( Elacagnaceae ) SEAEYIAEH R A LKL,

IV AR (750—350 m) : ZAKYH G, R RS OB R SR A I R L e, BAE
400 m PR BIRE S EI B Kam IR R ( Thelypteris ) 1 F1 75 55 ( Phragmites ) FLAEAR | Br DLEAT 02281 HH PR
AN

WAV, (750—650 m)  Fe AR AEKD & P Y E A 0.56% , HEA R EL ARG Py 46K & 14 99. 39%—
99. 48% , FHIMH N 99.44% , FrHA 35 HA ) e (L, Hor 32 R} (79.55% ) (B R (17.12% ) FIRREE (1.66% ) &
B, IEA DR SR R MR ABHEY AN . (AR R0 AT s AR T 2 A

Nanshan region of Xinjiang
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24 MEYIEVE BRI S & (Scabiosa) (G FE ( Leguminosae ) | T F AL} ( Cruciferae ) #hids H B T 75 i &
( Typha) JHRF32)E ( Potamogeton) F12A =42 J& ( Sparganium ) S5 10 =R A HIAERS .

WAV,  (400—350 m) {7 F RO X B P, O 2 & B DAZERL 8 b 3 (Hiam i B30 T K i
FERATF RN 25 MREAR , (RIF- 2R AE 15 o o 180 b J2 350 1 P R R 2 A FRUR R AIE 2 (L) 4 3% - B F AN B o 42
RIGEA R DU, MR R DT L IR 5 3R £ DTB RRAE
4 WHIEE5ER
4.1 db¥ieer R SR SRR E R

TEHLIX K AR 2 AR RSB S WS AT Bl 0 R AR A T A S I AR T e S A B
PLzAZ R B BRMAEY A 45 1P A A28 BB TR AKE Y AN & s i O 2R 8 T A2 A8 Ak 9 o8 2
ARy 2H G FRAE S ARAR- R AR BT AR IE B O 2R, A LB B 4B & B, S i b 45 e 3
ZH—ERRER W IV ARER ) AR A A RREAZR T X AMERH AT B SR | iz v iy IV, B
HRER SRS B K IR BRI TR 2 BRI, 5 B g AN S AT , A el — e,
411 WBETR(=A2) K S

FRAE 2 A% SR B AR B 2 i K 1L b3 s DX A TR ARAE R 78 AR R g ik Bl e KAE, Dl s @ ol &=,
PEAEF D BOME SR R . A2 A R s LU o R R B s B SR A A2/ (e 5 2 Picea schrenkiana F1VE (A A
Wz K2 Picea obovata) , 437 3 FELELA JR BRI , 76 1 Al FL S PE P A EE A A,

TIZACH HA KBV A ARR A RATRE ST, TESE 50 RAE /A v R R A S MR e, A L 2
TR RS R R S A S AZAER A3 T R D R AR R E T RV A A A b Y 5 T
XBYRTFEh, S AR AT (HE R FERT LB IX A3 T Ak e BUHE T AR 5 51
W, AR &R IA 81.02% , M iZA A7 TR 1700—2400 m B ILHLIX 3 A KA B F IR =12, K
PhF AR BE i BFIE LG h I A R 2R AR LA TEIIR 1620—1700 m Kb A2 it Atk A4
BIREL L BUEAL  BMEE B, =200 & B ITF IR, 7EMHIR 1350—1600 m, J& K Z M6k & & 2]
AR AT | AL T AR T SR EHE AT | ARk b 3 1 25 JR Rk 3] 300 m, Bifi 5 HE B 148 K, s A
o I N 65.7% T FEF 2.26% , B —MAB OL T | BEOR M 1Y BE 2 52 W0 = A2 48 B 1 2 2 935 il I
AL 0] gk gm g + T A AL TSR B B YRR KRR B 10 km DL B SAZAERSEY SR 4.
7% ; FEAKHL 20 km DA E ALK 5 18R 4.29% ; BEARHE 100 km DL L, SAZ AKX S NI 2 3. 129%; B
it 200 km DAL, =AZAERF S ALY 3.1% , ZESCIE SR m e a R A KL Kt A X 3 £
TR FE TR AR R 9 2 5 BB B R B A BRI R A S B A6 A 7 & B KT 20% B A4
REH TEIE A SAZMBIFEAE . IBARAKT 1350 m ki85 i i Vo fy AR LU 535 oy A i i i Al /b, HLRFS 4 2
Bl EES AR E S AUN 0.89% , Hh = A2 468 T 58 0.37% , 55 Bty 55 T A B 1 LA A

MAER R ] LLF Y, A2 R A AE TR KT 1350 m (9 Hh 75 RIS T 07 7 o5 04 EABIAR /N, — 5 T8 40 i T
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