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Table 1 Site information for the modem pollen samples from Eastern Qilian Mountains

e G i s Rl 4R 8 B LiEE
Site name Site no. Lat. (N) Long.(E) Elev.(m) Vegetation
MF S1-S3 38.71 100.67 1,,700 Hi}é%ﬁﬁiﬁ o
131 $1-56 38.72 100.39 1 750 NS
Hii% 8759 38.15 100.24 2 800 R E S HA
W S10-82 38.16 106.43 3150 FERUE R0
i 4 S13-815 37.96 100.91 3310 B
Ly 816 -518 37.61 101.28 3200 AR
e S19-321 37.65 101.35 3 320 HEREMN
(13 S22 37.14 101.57 2 810 ot gk

(1)1 AR Iy s LA R AR 88 F6 ., 5
2 AEHE#EERNELERES BT 25 BH,67 B HREB R EMHERE S 514
REEMAR, AEMBEEERASHTHT

FARE B R AR S REEARYE (H2).

H
5000 —N
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] 1 BILKER

Niveal bel
) 10 B K SR B

Alpine subniveal sparse vegetation
9 FiltRaE

Alpine cushion vegetation

8 RLBEESR
< Alpine Kobresia Meadow
7 RESEGED

- Alpine Dasiphora shrub
s 6 EEFEALRSHMA

Alpime Rhododendron shrub
5 ZERHEHE M

Cold temperate commferous forest
4 REER
= Alpine steppe
3 UER
B Moutain steppe

: 2 MITERER
: Moumtain Steppe-Desert
s 1 FhAESK AT

Reaumaria-Kalidium halt-shrub Descrt
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Fig.1 Sketch of vertical vegetation zones in Eastern Qilian Mountains(from China Vegetation, 1983''%:)
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Fig.2 Diagram of surface pollen percentage in Eastern Qinlian Mountains

2.1 WiERATEER

W FEAL T E S FARME LI, R
1 500~1 800 m BYELL b, RALAE T H A HY
B, HYEKHE, BH%ESEE 10%~25%, DA%
Bl & 3k B ( Sympegma regelii ) . B B % ( Reau-
muria soongorica ) H BB ER , FEEKRKBLH
Y EFK (Salsola passerina ) X.EE K ( Asterotham-
nus centrali-asiaticus ) K ( Ephedra przewalskii),
BAREUERE (Artemisia edgeworthii ) 1 =5
(Aristida adscensionis) i ¥, fE & & vK ¥ ( Bassia
dasyphylla) J) B B ( Setaria viridis) BHEEE
(Eragrostis niéra )\ B& M B ' (Astragalus scaber-
rimus) EBMASPELTSKE, FHEE
76.3% ,RAHEYITEH 23.6% ,BRAERF 0.1%, &
AIEW LAFERL( Chenopodiaceae) J9 E , ¥ 57.2% ,
H K & (Artemisia ) 12.1% . K Z& B ( Gramineae)
2.7% F® (Compositae) 1.3% . & B H (Ranuncu-
laceae)1% , A 20 B A FEIERE (Convolulaceae) . +F
1Rt (Cruciferae) . JEJE $t ( Labiatae) . 2 B ( Polygo-
naceae) & BBt (Rosaceae) . W E B} (Cyperaceae) .
BE B (Urticaceae) | A 1T Bt ( Caryophyllaceae) . & #t
(Leguminosae) , F2 JL ¥ $ ( Saxifragaceae) . J& 3 B
( Thalictrum ) I FL (Umbelliferae) . 7% BB F}H(Gen-
tianaceae), 3 4.3%. M A FEH K AR
( Ephedra, 16.3%), R &K & & 8 ( Tamariz,

2.1%). B Rl ( Nitraria, 1% ), /> B &9 ¥ ¥ ( Hip-
pophae) \ R B F ( Ostryopsis ) M55 2% 3 ( Spiraea ) o
FEARIEMA A2 (Picea ) V812 (Abies ) A (Pinus )
M(Betula )%, SBAR 1%, BNERASEH
oK 4% {1%5(40.5% ~70%)
2.2 BREER

SAENER 2 500~3 200 m By LB RAYE, B
HEMAA BRI EHE. FAURKERT 2K
#F¥ =42 (Picea crassifolia) R ER, AR FE 0.6
~0.8, FRTHEARH, T BHEEF, B RAFRE
EB BN (Dasiphora glabra) .42 B ( Dasiphora
fruticosa ) \YK)I| 25 BT ( Ribes glaciale) \HFH 4858 )L
(Caragana jubata)Z A3 F ( Cotoneaster multi-
florus ) K & B. & ( Lonicera hispida )« X WL T
( Sorbus tianschanica )% , & 20% &EhH . EXEL
REBAPER N E, ¥ LKA ERBBWE (El-
mus nutans ) B B & B (Carex moorcroftii ) REK
(Poa annua ). TEMHE PRI & &3HAE,
P 69.2%, AW 30.8%, FAUTERE
(61.4% ), LB (1.1%), > BB (Salix) HEF
B, BATERHEEM(1.9%) . AR T HH(E-
laeagnaceae, 1.7%) AR (0.8% ) . ¥P#K (0.7%) Bk
#(0.7%) WA (0.3%). EEZUHANE
(9% ) X R+FIEFH(1.8% ) FR(1.8% ) K&
BH(2.6%) IFER(2.3% ) BRBH(1.5%) JEHE
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T ) 2%

B(1%), *HLBHWER . ERH (Iridaceae) . 46
BB . BRERM. EERN. ERH.REH
(Thymelaeaceae) A TTRI FIBEIERL, 2615 4.7%, 1
BARFLUZEEBR S BRI AL, HEHBE T
HABRE R PR 20, HUOVE , Kt &
BAK.

2.3 PEEMH*

DETENEIR 2 000~3 600 m(3 500 m) Ly
PRI B B 3% . 77 A2 LL it 5 B 48 7 B 43 ( Sabina
przewalskii ) EEBERR, Z G, BB 0.5 £ 4,
HREAZRYBLEDL, EROE RS E 1L
(Sibiraea angustata) B BBIE, ZF 3% ~
10%, ATEAUREMBPEEY I E, ZE
20% £ 4, ABR 2 ( Polygonum viviparum ) & &
AREE HEEERRA BN E ERERE. &
BEAUERNTE(70.9%), KA 5 28.7% , Bk
HFLE0.4%). FFARRRABIBRES, W2
REREG.1%), FLEM(1.0%), EARLFK
B F(10.1%), KR AR E (9.1%) HAB TR
(3.6%) REETF(0.7%). HEALIE(19%)MEF
(10.6%) F £, HRXETER (9.2%). % &
(9.1%) JREEHR (4.8% ) FKAER(4.4%) .+
FH3.8%) . ERH(2.2%) BEM (2.2%) . LEH
(1.6%) FH8(1.2%), EA LB AR KALTE
#H(Balsaminaceae) . J& lEFt , #iF} (Solanaceae ) . P8 &
£l (Rubiaceae) E BRI FE G B (Litiaceae) o
2.4 IEEES

FB LNBIEIK 3 200~4 700 m [8) #1113 FHIE
RA W R RE L, BFMAE LR R E A
HEEHEELR, LUI/DNEE (Kobresia pygmaea)
HEBM, FERYAEAREN DEN . HH, £
HEPEER SA3FHE(96.6% ), KA&ILH &5
3.3% . FEERBL, AR 0.1%, EXREHRUS
B E (45.6%), H K& & B 3K ( Potentilla,
20.5%). % B (10.6%). & (3.4%). % 7%k &
(3.4%) AEBH2.5%) R (1.6%) FERH(1.6%) .
SIER(1.1%) TFER(1%), KB A5
REER BEH AEH . TER. . BHER . 258
(Scrophulariaceae) . B3 F} ( Violaceae) . B Hl . B
BRI IR (Araliaceae) , 315 5.2% . RAALER F
FEARE T2 ILIZEBE A (Cornaceae) , 3£ 5 1.1% ;
EAEMERE SR OB RET . AR (Xan-
thoceras) ,3t15 2.2% ,

2.5 BEEER

SATENEIR 3 200~4 500 m HE7K B IFAIPE M
AR AN LM R BRI, R B, F R
BB EE, DBEEE (K. humilis) HRH
O RESHEA BRI ER. BELRE 70%
~85%,  FEMBRBR DRE FEEE.RE
{Koeleria cristata ) . B B& (Astragalus)  HHR B E
(Oxytropis kansuensis) B0 % 48 ( Gueldenstaed-
tia diversifolia ) . 3E W W B2 ( Saussurea superba ) .
EBmAALUERNF(87.7%), KELEH S
12.2%, BERFARARE 0.1%. EAERLFER
(39.6% )F03R (17.5%) A E , HK A (6.4%).
BEAH(4.9%) KRAFH(4.2%) FRH(3.3%) J2ME
FH(1.9%) . BEB (1.6%). T8 (1.4%) . FF
(1.4%) . TFHEM(1.4%) BER.2%) , HLF D
BRRBER ., D% E (Pedicularis) ATHE A
B KB HF (Euphorbiaceae) EBEE, 3£ 2.9% . r
KEHELBHON B SR LEER, 3L 6%,
EAIBRFEERAYH . RR. BB TF. AR BT
. B Z# (Rhamnaceae) , 3£ 6.3% .
26 HESRWEYL

SRR 3 200~ 3 700 m £ 1L #BH I KA
B OFER EEMN MK, SEEIEER,
HE 60% ~80%, FAERIIELRS . IL,
HEARUERLTEEY I E, TBA KBE (Leon-
topodium Lleontopodioides ) . B ¢ # . £ F ( Festuca
ovina) RBR . EHE%E, EMNASELARE TAK
A, K 59.0%.40.9% , BREHMF AL 0.1%,
EAUSBRENEG.2%) KL ERMHE L,
BFr HRERBF. HHAERHILS5.8%, EF
TEX3 ABRL(10.7% ) B (9% ) B E , K N +F4E
BH(8.8%) EHER(8.1%) FR(5.9%) . REH
(5.9%) . BER(4.6%) JEEEB(1.3%) ,£F4
BHAMB. SEN . EH. TR ERR.RE
(Stellera) HEAEFL . )1 W7 42 B} (Dipsacaceae) . 5 5%
L 4.6%. TALMEERAN . ZEMHE, K
4.8%.,
2.7 WHBHRELH

i BRI R ARG BRAE
FERMOWESRE, FESHIERIK 1 800~3 600
m WA, FABLU LG . BRI E A,
PR 0.2~0.3; AT MARZER X 20%, FEAH
ERX BURT UHERUSE BhgRF,
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BEREEF BBR . ZRNEBR K (Potentilla bifur-
ca) BWE . DEE, EREGUERNER%),
AEL 15%, BEBFE 5%, FARPEBNN
2% , TR (Populus ) 1b¥d . 4. =42 FM & (UL-
mus)36 e 2%, BARLEREPL(6%) B (4%)H
¥, ERDER32%) FR(11%) 0 FE, KK A%
B9%) . HEHMN(7%). TFHEH(7%) . EHH
(5%) KEHG%), BER . B8 . REENMDE
HI 3%,

&f ERTR , BR AR BAAAOR LA B EEIR ST HRAE,
FHEWNRREAEREE, TIERELXABY
AREE, E BB AR, BRHERE. NEHH
AR B EHAEBATUAERL, ZFLEMME
SR A R T Y EERNR.

3 REEBMHESHIRSHF

EAMAS AN RERM ,FSIAZEHRERR
(Cornell) REBHI B4 B FE RIVK A TWINSPAN
R CANOCO ¥ {48y DCA 7, RIBIEW T 42
B 51 FIER ISR 22 M RAE A HIHEIT R
M, SRR R L EN BB R A SHRHHEE
KFo
3.1 RIEMAIMSEEHF

ATHRARFER RN THYHHRERE,
BiELRNE 2SR, X 51 iERRRHTLEM
Hrp (B 3). FESHRHR 20, 0d 3418
2B 4 (Groupl , Group2 1 Group3). Groupl f1&
HIEBRMEE . qRL BEH 28 & RER LRI
ERL BT R R R A R R
B A PER L LRER . FEER N TR
KB, Group2 BMITEMFhS  ARMIRL . KB M
N NE T T RS N RN iz R
BEAM BEH . EINE. FLRE . Group3 HILMH
KBS MR ALER B TE . a8 B
KA RE GEER AL SR AR KSR
(Polypodiaceae) 3CEE SR . LB X2  EBRE
(Sinopteridaceae) o

W —H R, HEFER KK R Group2, HEF
EBE MR Group3, £t TH H Z B £ Groupl,
Groupl , X TE ) FR i st R R B 4, K3 40
HBEAYIBES , MEER~BK, Group2 ik
RHEYERE PSS HI, XX HAR, T

1504 T
1004
+2 <+ Group1
350 & Group2
B(X)J O Group3
ol 420 e i
425
2(14 I+21
&7
ot
1501 -ﬁz +1
1(17 8
S N
1
o OHgAs r
0
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Hipk =R , ARRFHARES. Group3 Bk
T BRI BRA DS, XREBEHR
ERLPHI,EATRE/N ABITH IR

3 FBEWRLEWHEEEG DCA HEF

Fig.3 The ordination of DCA for surface pollen types
in Eastern Qilian Mounains

3.2 RIEWMHILH DCA HEFF
RARZE LR L IEMFE S DCA HEF SR LA 4.
ME AT L, DCA BT R B T 4 & Z B R
S5MNEMER, XA LTTUBIIAERESRS R 6
HHEPAANERERE, AEET 6 MUt E
BB , A S A RRRR X —4 hLHE
AR A, R, TTUUANBARTFERE
5 C 4 AR E Ak, (BB 2% it BB 324K D
HA BN E ANBEERA;FAHN/NEE
Bf), SALKEESEHFH EMERMNE
DCA % 1 % AX1 M4FTEME K 0.657, % 8
AX2 R AE(E R 0.395, AX1 BH B R T Mgt
REYEIR R, BB R BE, RER
BRI R RE R, EA1E AXL # L
B8/ ; AL TR R R S A SR B AR, HEFF
HHMBKR, £ AX1 i EA TSR E L
B EALTEE A T ik MR E A AR R F A
WHARAK, BREFENERRENL FER, X
224 BEHI7E DCA $HEFF AX1 B LB S HA R
KERRERTEHEN N, EREVUIMEZEF
EEBERHX(ES), BB NS BR
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Fig.4 The ordination of DCA for surface pollen sample sites
in Eastern Qilian Mountains
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EDCASE 2 1 AX2 L, Bk #mik. B
AR BEER . TEAR RN KR
FFHEFIE AR R T MR RE S THR8
F A HHEFES TRENHEXRRTSE
0.8204(IE 5), HEFEM K /MR T Y B
FHReE, '

LB, RABE LR ARMEg A RILE
A REAANRNESHE, XX HHEERAESE

EEHEREX

4 TER LB RS AR

AR B BB AR ERRTER.
{8 EL-Moslimany (1990) ZE P R K gy B 512 %
BHERERGS S TREEMEX. BRIERET
BX 8%, W7EE T 2HE S, R En S 0%.
EHRBERT X—BE, NFEE — B
— M EA), BWEE, B8 MR R A
KB ERNESSRESRARAR L. MER
EHHEEENKNBEATHE, XSHELILY
BRERIF MM WFE ~ B bk -
BEEN BR,C/AR M) SRR EBE, &R
EEEY, B/ MEEREER, C/ASTREN
MURBCE 0.759(F 2) , kB C/A 5TREEE
FHIHFXM -

22 C/ATRE.EHKRITIER % % RY
Table 2 Correlation between C/A and aridity, annual precipitation
and Chenopodiacese pollen %

FHKR

2 = T %

}f-‘; C/A Aridity . Chenopodiaceae%

B Precipitation

C/A  1.000  0.759**  -0.M47'"  0.932°"
TFHREE 0.759°* 1.000 ~0.959" " 0.876" "
FRkE -0.747"" -0.959""* 1.000 -0.846" "
#R%  0.932"*  0.876*" -0.846"" 1.000

# % Correlation is significant at the 0.01 level (2 — tailed).
5 g

1. RARZE LR SOBR , JER KB LIR &
BER B B TR KRR ER AR
NE, SERTZaTEEB RV 1.

2. EMARERFH, R LB AT R =
4 :Groupl AIEM = B KA HIEH , BBEIIF R
BAAB SR ; Group2 N7 B/MIAHIER T
AEYIERE LK H I, BXBEYAHER, A
BEAR ST 89 S BRAE B ; Group3 N 7= /NS R IR,
X RH YRS,

3. HMHEF SRR R B T RAEHSHF
BZEMAERR, RERBELEWREERS
ik R ERETRER WEMNTRE, AR &HE
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YIRE R XA T M RER BN EL,

4. KBoRLERA SR FHIB T RAHE
BRBRRHE, ENEHBERR SEHS . FER
BRERMREMRSE T EES —H. C/A AP/
NAP 83, 108 HLE 2 4k S BB —B

il A R R TRIFERESFTEALR .
MAEFARFTIL2IRBRER; TEAERS
B[ REWFAXARALR AR EBH L 0T F
LRI FHFEARLR T RAFRLEMF
ERBARLMBERUNALT A FXXERT HK
RERFTRIMBLTTHIAGANSHN B, #
!
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Surface Pollen Assemblages and Quantitative Characteristics in
Eastern Qilian Mountains

Lii Xinmiao', CHEN Hui'*?, LI Shuangcheng®, ZHENG Du'
(1. Institute of Geographic Sciences and Natural Resources Research , Chinese Academy of Sciences, Beijing 100101, China;
2. College of Resources and environment , Hebei Normal University, Shijiazhuang 050016, China;
3. College of Urban and Environment of Beijing University, Beijing 100871, Ching)

Abstract: A total of 22 surface pollen samples from seven types of vegetation have been collected in eastern Qil-
ian Mountains in the northeast of Qinghai-Tibet Plateau. Pollen percentages and pollen concentrations are calcu-
lated in all samples. The dominant pollen types in the region are Chenopodiaceae, Artemisia, Cyperaceae,
Rosaceae, Compositae, Cruciferae, Gramineae, etc. In order to reveal the relationship between pollen composi-
tion and the vegetation type from which the soil samples have been collected, TWINSPAN( Two-way Indicator
Species Analysis) classification and DCA ( Detrended Correspondence Analysis) ordination are employed on the
pollen data. The surface pollen could be classified into three groups: Group 1 is the associative group which could
accurately reflect the local vegetation; Group 2 is under-representative group in which have low pollen percentage
outproportional to vegetation; Group 3 is an over-representative group in which pollen is easily obtainable in soil
where plant directly grow from.

The study also shows that the six major vegetation types could be distinguished by pollen composition:
Picea crassifolia forest, Sabina przewalskii forest, Kobresia pygmaea meadow, Kobresin humilis meadow,
Dasiphora fruticosa shrub, except Populus davidiana-Betuia platyphylla mixed forest because of the pollen
characters and its deposit conditions. We also find, that it is the altitude and aridity that determine the distribu-
tion of the surface pollen and the vegetation. Besides, the pollen ratios of Chenopodiaceae/Artemisia (C/A)and
Arboreal plant/Non-arboreal plant(AP/NAP)change accordingly with vegetation zones. Therefore, it will be

possible to apply the module to reconstruct past vegetation and environment in this or other similar regions.

Key words: Surface pollen; pollen assemblage; quantitative character; classification and ordination; eastern Qil-
ian Mountains



