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Abstract; A chronosequence study ( substituting space for time) was conducted following the retreat of alpine glaciers since
the Little Ice Age. The study area is Baishui No. 1 Glacier, Mt. Yulong in Lijiang City, Yunnan Province of China. It is
the biggest glacier on Yulong Snow Mountain. It has an area of 1.32 km’, the altitude of the equilibrium line is around
4850 m. After the greater advancement of Baishui No. 1 Glacier in Little Ice Age, the glacier had began to retreat, and

form a large newly-exposed area. This area was divided into five successional seres; SUCI = 0—9 years; SUC2 =~ 5—14
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years; SUCS =~ 200—400 years. They were bounded by dated moraines deposited in 2002, 1997, and 17" and 19"
centuries. but the age of the two seres (SUC3 and SUC4) is unknow, they were located at an elevation of 4000 m and 3900
m. Then a successional sequence is formed by SUCI to SUCS. Only a single site was chosen to represent each successional
sere. At each sere ten 0. 25 m” quadrats were chosen, we recorded percent cover, height and abundance of each herbaceous
species. In SUC4 and SUCS, three 16 m® and two 100 m® quadrats were chosen to record height and abundance of bushes
and trees respectively.

By employing field investigation, factor analysis methods, this study mainly focuses on the communities composition
and its number characteristics within different successional times, as well as the variations of vegetation types and the
estimation to the age of the terminal moraine in the Little Ice Age. Among the investigated 55 plots, there are 91 types of
plants, and about 63 species have been identified from it yet. They belong to 28 families and 46 genera, including arbor,
shrub and herb three life forms plants, and most of species are dicotyledon, The number characteristics analysis for different
succession stages reveals the communities composition and substitution regulation. Community composition is as follows: In
the first successional sere, there are Cerastium caespitosum, Meconopsis horridula and Juncus brachystigma three
communities, the dominant species is Cerastium caespitosum; In SUC2, two communities are Polygonum macrophyllum and
Carex capilliformis, the former is the dominant; Cerastium caespitosum, Carex capilliformis, Carex crebra and Pedicularis
sp. are the main communities in SUC3, and the dominant species is Cerastium caespitosum; Three communities are formed
by Carex capilliformis, Carex crebra and Delphinium sp. , and the first one is the dominant in SUC4; Carex crebra,
Ligusticum rechingerana and carex kansuensis are the primary communities in the last successional sere. Carex crebra is the
dominant species. At the terminal of Baishui No. 1 Glacier, the vegetation succession experienced the stages of bare land—
herbaceous—shrub—macrophanerophytes. From the perspective of ecological niche, the appearance of this succession
process is due to the different ecological niches and their different suitability. The dominant species generally with the wide
ecological niche and strong suitability, and can appear in many succession stages. Therefore, the succession toward the
orientations of continuing differentiation of ecological niches, and each species try to take advantage of various resources.
The species substitution processes often occur under the conditions of intense intraspecies and interspecies crossing
competitions. In addition, based on the comprehensively analyses to the geographical characteristics, meteorological
features of Mt. Gongga and Mt. Yulong, as well as the vegetation succession process, combing tree-ring materials of Mt.

Yulong region, we estimated that the age of terminal moraine is about 170—250 years.

Key Words: vegetation succession; factor analysis; ecological niche; glacier foreland ; communities composition
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#4365 m AblfE ),

F1 BAKERSRAK 1 Sk #E#E T4 0
Table 1 The changes of Baishui No.1 Glacier since Little Ice Age[?"]

A 1 A ] AR AE A/ m HERAE AL/ m
Time period Altitude of Glacier End Advance and Retreat
17—19 {428 ( /hkd e
17—19" cenlfesag Sillijyl]cl Age) 3800 it
1900—1957 4353(1957) JA iR 1250
1957—1982 4100(1982) AT 800
1982—1997 4180(1997) J5iR 150
1998—1999 4150(1998) Tk
1999—2002 4250(2002) JA iR 100
2006 4300 JiR
2006—2010 4365(2010) JaiR

R VA A 1 b e A7 T /NI DIk F K 15 K aE R AR Ak i oKk 1 4R L (734K 3800—4300 m) |, HiL 25 IF.
FEHF T L S RN SR 2 A X . o IAE 4K 3800—4000 m f) M HF J 1 0 5 19 L b A A
MNFEFRFLU L, FEREN0—T C,FHEKE 1500—1800 mm, 25 IBE K, H BBEHEU/D S H BE
I3 26% /N (B Z R, Tk 18 m/s KU L, HIEA MR £ 164Kk 4000—4300 m J& T &R
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B1 ERZFLAKILSKIIFIERERDFE
Fig.1 The scattergram of sampling point on the Foreland Baishui No.1 Glacier Mt. Yulong
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JE3.57% 2. 17% 1. 61% . T H., X S ) R 2 BRI 2 AR E W FEAR DAY 1 AR A R AN R s 808
Meconopsis racemosa IEA kS E2 = Meconopsts horridula , BFETAR FEARFITEA 3 FhA TG BIAGFEY) . BN, NI
AYE LR, A 14 AT EREE R, LA G F (B9 £ B Sorolepidium ovale) , 1 A~ fa ff (K A& #2
Abies georgei)
4.2 EReTHIFEK 1 Z oK) RR I AR
4.2.1 REEBEBAIYREE H 7150 L 4R

XF B e T K 150k B AN [ 3RS B B A AE ) R 9 AT A 4 0, 13 3 R STk R T 65% Y%K
MR, R TORIER B A R A5 B a, XA IEAT 1 30Uk, 2% R P Be e v i Y - 2 A A B S e T
KMO #3560, 40 F 32 2 (R 2 A AN 7 5TRk AR ) o 515 70 ARG 23 B 205 2R 02 4% IR DR 145 0 R/ x5 1
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Table 2 The parameter list of factor analysis

R AT Bk KMO £
Period of succession Quantity of factors Comulative KMO-Test
%5 1 BB The first successional stage 3 71.39% 0.612
%5 2 Bt The second successional stage 2 73.87% 0.778
%5 3 BBt The third successional stage 4 78.25% Pass
%5 4 1 Bt The fourth successional stage 3 66.03% 0.682
%5 5 BBt The fifth successional stage 3 68.71% 0.747

4.2.2 ERFTHIEK T Z oK) R AR

2010 4E K 1S k)N A AL T 4K 4365 m Ak, IR S — ELBTER 4300 m (2006 4E0K 1R Ui ) AL, 2
SRR 2 HE AR DK it A7 O MERR M), AT R BRATEAMT AR, RZ93d T 5—6a B[], 4K 4300m Ak 1Y KAt H) 1
THUG I BE T S AR (1 AR AR BUIREGRGIGE ) |, AT KN A i fe 5098 a2, B AT MRS 2—3 m By
BRI AL T2 1 M2 AR R A Y — AR G B S BUIRER GG S AR ) 70 A 1Y, Bl
AP A R AR 1 BB

TR 1 P BORAZETT T 10a IFHE], AR SN R, HE M) 0 28 Hh R P BERIORUIR A 2 T i/ N B
R, 1 HL 308 2 B8 0K R i e 30T R REAHT i A3 LAY PR S B AR e, AL — AR 2 T RUAL A A 17
BEBRAFREMS it 25 /K > B A TR FLAR A3 05 AR K X — B BE RO A RE Ve W01 2 B, LA ZE 4 B Cerastium
caespitosum NAFFN | Z SR E AR LT BN Juncus brachystigma NAEEFR, 1L 5 E 55 Draba oreodoxa
52 8 2 Polygonummacrophyllum P AR i RRE T | b e A8 3 HL 2 7R 1 — > B BEst e vk #R M b 5E s 9 4)
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At Cyananthus delavayi F1 G 5 Primula dryadifolia
G X SEAE Y ER R BRI SE W A MR S R AR @2 Ak SRS | EERREYRE SR TESE
% N % ﬂ\ , Eii~ Igj/lx E‘L—é‘yﬁ»\ zL_H f)lrl T’ 3{5{% 7k \{% 7kﬂ] ﬁ 7|( , Fig.2 The factor score of plant community structure during the

first stage of succession in Baishui No. 1 glacier end
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ﬂ =] =] B E[ = N I S p- 1, 5 5 5 B
;}é FETH u_l *_[‘ H'%(éé}i\ ’ 'f#IE{I] {&ﬁkfjbﬁ* Eﬁﬁ:{i © IEJ W22 15 5 Polygonum macrophyllum , [/ FE 22 ; Silene sp. A TE 15
HT‘HX— m&ﬁ% 1 Y}/_( H:'l IJIL» T J?T’J\);;KAC*E% %ﬂ :Hﬁz’z l}ﬁﬁi T‘F— Juncus brachystigma , JEAE ST S B Carex capilliformis , %2 IH &5 B 5
AR VLA W AR I — S RS (18 3) % {jzg:;t;;:'s)sp. 2, 5 2511-1-92 Fl 11-1-4-1, YR i 55 (R %
W BB P V5 A0 R (B R B 22 B 5L Carex capilliformis
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Fig.3 The factor score of plant community structure during the second stage of succession in Baishui No. 1 glacier end
Carex capilliformis , 22 W & % ; Primula dryadifolia , £1 ¢+ & 3 ; Polygonum macrophyllum , [8 3 2 ; Meconopsis horridula , 2 | 5% 4% 7 ; Cerastium
caespitosum ,%EEE & H s Ligusticum sikiangense , 1) JE 431; Sorolepidium ovale, Op 3 E e ﬁ; Saussurea spathulifolia , 495 X B 24 3 Delphinium
thibeticum , ARk s Draba oreodoxa , 1B ; Cyananthus delavayt, A R AR ;s Rhodiola primuloides , RBFLFR s Anaphalis nepalensis , J& ME|
IRFT ; Meconopsis racemosa , SIRERGLE ; Carex kansuensis, H il & 5 ;11-2-13-3,11-2-16-4,11-2-17-5,11-2-18-6, 11-2-19-7,11-2-19-8 Fl 11-2-
19-9, Mg 'S (CRUEE R
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Fig.4 The factor score of plant community structure during the third stage of succession in Baishui No. 1 glacier end
Saussurea spathulifolia , 46 R E 4 ; Polygonum macrophyllum ,[FIFE3E ; Carex capilliformis , 22 &% ; Carex crebra , % H: # 7. ; Carex kansuensis, H
TN E KL Cerastium caespitosum , 7% 45 H-; Anaphalis nepalensis, J& 1 /R & T ; Androsace rigida , BE A% 13 #4 ; Sorolepidium ovale , J¥ ] £ Jo ik ;
Rhodiola primuloides , 4R 1. 5t K ; Meconopsis horridula , 2§ 5% 4% 7 ; Cyananthus delavayi , 40 " W Fh 48 ; Ligusticum sikiangense , )| JE % 7% 5
Delphinium thibeticum , 1 324E ; Draba oreodoxa , |11 52215 5 Pedicularis sp. 1, 5568 1;11-3-28-10 A1 11-3-29-11 , ¥4 5 (K% 2 HBPFD)
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Fig.5 The factor score of plant community structure during the fourth stage of succession in Baishui No. 1 glacier end
Anemone rupicola , 5= 5RFEAL ; Carex crebra , %= E 5L ; Carex capilliformis , 24 & B ; Thalictrum alpinum , & 111 FEFA B ; Vida biflora , WAL 3
Anaphalis nepalensis , J& HIREH ; Ligusticum rechingerana , % Jp A s Saussurea fastuosa , wIE X E 3 s Saussurea columnaris | F£ 25 XF 24 s Sedum
sp. 2, 5c K@ 2 ;Silene sp. W8T )& ; Caryophyllaceae sp. , 17T} 2 ; Saxifraga sp. , JEE-5UJ& ; Delphinium sp. 3 ,Z24E 3 ; Microula sp. ,f{fLEJE ;
Anemone sp. 2 HR3EAE 2 ; Clematis sp. , #2835 )& ; Ligusticum sp. , T A& ; 11-4-31-12,11-4-33-13,11-4-33-14,11-4-33-15,11-4-34-16 , 11-4-35-
17,11-4-35-18 ,11-4-35-19 ,11-4-38-20 ,11-4-38-21 ,11-4-39-22 1 11-4-40-23 | WP S (R %E 0 HP)
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Fig.6 The factor score of plant community structure during the fifth stage of succession in Baishui No. 1 glacier end
Ligusticum sikiangense , )| JEHi A ; Ligusticum rechingerana , £ Hi 7R ; Saussurea fastuosa , % W T2 ; Saussurea japonica , 15 W44 ; Saussurea
columnaris N¥Z5 B ; Saussurea centiloba , F 23N TE 44 ; Agrostis matsumurae , 55 3 ; Salvia przewalskii , H VG U ; Delphinium thibeticum , 1 ¥
H4E ; Carex kansuensis Hilk& e s Carex crebra , %4 PN s Carex capilliformis , 221 =% s Parasenecio hastiformis , RO i 2L s Vida biflora, KUAE
3% s Anemone rupicola , %5 A= 4R S 4¥ ; Aster vestitus , % & %8 5. ; Plantago depressa , - % Tl ; Ainsliaea sp. , % JL XUE ; Microula sp. , i fL % J& ;
Delphinium sp.2 , %48 2;11-5-41-24 ,11-5-41-25 ,11-5-45-26,11-5-45-27 ,11-5-45-28 F1 11-5-50-29 , W 45 ( AL 0 Fl )

b A g X R DL ( RITSTRRARIA R 57.66% ) B WS T HT— B Bt A 4 H 0 2 ) 2r Gl s g Ab
T JE A

TR 2 3 BB TEVR AN AR b ST — B BeAR L, Bir A [ i 2 SO T — P IR ARJR M Salix sp. 3%
SR IR AR B A AE AR SR , BETE A I B B T ARG, B I T A HE Betula calcicola 3K P
K EARHE T Z H BRI Potentilla eriocarpa FIIE IR W75 A HORE A 5 M Androsace rigida, %
W BIRETR S5 KA TARKAY AL, &l 4 Fivs R A= 45 H- 32 B PR A M A2 S i B 4 1 O BROCRE | [ Rk
58 4 B |, il 15 22 M B FOE ALY BB BT Carex crebra FIJETA/R 7 71 BOR B B 38 1 5]
Rl TR T 3%, 3 HR B T 583 Pedicularis sp. BEWS , — 3 4 D FER#EVE . Hoh4EvE X
B ELRYE WA INEEEAR Ligusticum sikiangense V& FR4E Delphinium thibeticum F1LLISCEE 5 J& Al WP, X
—iF AN TARK NN WP 35 EREIR B 40% | JB T ARG A i b,

TR 5 4 BT BRI V& 58 T NBAS A BT A S5 AR 3% AU o I8, AL PR PAT 88 DR R o, DA
— B BB — B BT A LE W2 RO REIS AU — T 7 A= T REREUHY S AL, BT LA B BO AR B 2 AR
BT 2 PR3 A0 1, O — T TR T A AZ B BRI A X, 3 B il T 2 1) D PRAR A PT fE 2 oh U2 BT
B, AR B AR PR 1 R Y BRAK [ A A S )™ B S X — B B B AR () W v B M =2, i L
T e o] i L = R Tl it 9, WA ZE X2 Saussurea columnaris FIZTTE X EA Saussurea fastuosa , [F) B 3L H
BT 17 ASEYR K R A7 ASPRIE R AnER o e R RS A | BRSSO R B, X
HPLT 6 Flt, WI/INEE Berberis sp. . BMEF:BS Rhododendron cephalanthum JIZLER Berberis dictyophylla M B AEAR
Piptanthus tomentosus 55, T AR T KRLAZ Larix potaninii , NS ECE LD BLBY B S A Py HE V% 2 W%
WA S R 22 B R B A BRI FISRAE Delphinium sp. REVEIILLG . 24055 FOREVE 10 32 244 A= b
JEAT I KB 25 FAR 3% A Anemone sp. RPEREVE Y F B A Fh 2R LS Clematis sp. B B ) A A R
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Table 3 The comparison of the geography overview for the areas Baishui No. 1, Glacier Mt. Yulong and Hailuogou Glacier, Mt Gongga

ERFWLFK 1L SEKINX DU LRV K1 X

Baishui No. 1 Glacier Area, Mt Yulong Hailuogou Glacier Area, Mt Gongga
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Common points 4—7 C AEREK R 1500—2000 m YEZ LN
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