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AT, AP BEVE X R S RFEFERE 00 % SRS HEN B PREBK AP EREEHERN T ZREDM,
1B BRI AR st A P RSP FI RN R R ARl B

KR R FOESE O LAY EE; SELIRSF I F R AEY

X E 4S5 :1000-0933(2009)08-4102-10 FESHKS:Q914 CEKARIAHG:A

Evolutionary donservatism of floristic characteristics of relict Alsophila

spinulosa community
HAO Yun-Qing"*, JIANG Hong"*, YU Shu-Quan’, JIN Jing', MA Yuan-Dan'

1 International Institute for Earth System Science, Nanjing University, Nanjing, 210093, China

2 Sichuan Academy of Forestry, Chengdu 610081, China

3 International Research Center of Spatial Ecology and Ecosystem Ecology, Zhejiang Forestry University, Hangzhou, 311300, China
Acta Ecologica Sinica 2009 ,29(8) .4102 ~ 4111.

Abstract; Vegetation evolution is one of highlighted issues of ecosystem evolution research, and focus on biological and
ecological features of ‘living fossil’ plants is a critical basis of it. Composition of both spermatophyte and pteridophyte flora
of a relict Alsophila spinulosa community in Wutongqgiao Nature Reserve of Leshan region was discussed. It shows the
proportion of Tropic and Cathaysia elements in both spermatophyte flora and pteridophyte flora was almost 2/3 of the total at
the genus level, and even more at the family level. There was a distinct ancient endemism phenomenon in spermatophyte
flora, owning to being 8 relict and remnant endemism genera in the total of 9. Furthermore, the proportion of Tropic and
Cathaysia elements both at family and genus level in the pteridophyte flora were much greater. We selected 15 representative
floras from different climatic zones from north to south, and did DCA ordination between the Reserve flora and them. It
showed that both spermatophyte flora and pteridophyte flora of the Reserve were more close to some southern floras, which

located in much lower latitudes. It indicated evidently tropical floristic remnant and affinity in the Alsophila spinulosa
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community. Comparing with the fossil flora from late Cretaceous and Tertiary (i.e. Northeast China flora, Fushun flora in
Liaoning, Jinggu flora in Yunnan and Shanwang in Shandong) in China, pteridophyte flora of the Reserve was quite similar
to that of late Cretaceous. Nevertheless, its spermatophyte flora was little similar to that of Tertiary, where angiosperm were
booming in that period. In a conclusion, there were a considerable proportion of relict and remnant elements which can be
traced back to Mesozoic, and even Paleozoic, as well as typical ancient endemism. All of these fully showed evolutionary

conservatism and phylogenetic antiquity of the Alsophila spinulosa community during the process of vegetation evolution.

Key Words: Wutonggiao in Leshan; Alsophila spinulosa; fossil flora; evolutionary conservatism; relic plant

M RIS BEE R E S & B, R M — D B S KRR A R A Kb =y . Y
B SRR RRRE ER R E AR, R &R, H 5B TSI E R AR LR T H
S SO AR R S . TR e 3 R ARG B R ORI F B , AR AL A Y AR R IR AT, 7E
s A TIZ A, T BTRER B &K 4, RAFEAR/NTE BN 5 X A ) PR R A A v R B
TV FAEREA A R, 5 TR RS 2 2 1 EERR B B Hon A Rt R AR IR, HHIEGKHE L
BK%, RE KT I, LS8 ™ o BT, WHFTE — AN KI5 7 S A B 6 1 o 2 AR A (X 3R 4
FEATF, BT LR T A 5 0 2 5 A W st 3 AR B i 72, DA S AR ) AR PR SR i R BRI IE o

TP IX R ARTE— 1 B — I, 3 — 7 268 A S5 BT A R 28 1 R s RV A AE— € B R
HIRBEAR AR BRI AL A R T, KPR BEARSERDY . YK RN R KB EA05.
RIBIIGER IG5 K B RIS T B SR 7 R A R AR . Y K RIOBEITA By
F T 3R A B R RS 38 RERIEAALA 1 iR — S 2 B R L b AR PR
BET IR o ANTEXS AR T 5 JU S YN AR 347 ] B8t 23+ ) 4B B SRAE ) 0 A 58 v TESE A S B I 4 R TR L
IS 5 4 2507 MR SFHE (niche conservatism ) ©*107 13

RO#8[ Alsophila spinulosa (Wall. ex Hook.) R. M. Tryon] 2R H i ZrKEE"  HAL A F B W
2 1.8 [T 4L, TERT ZEHEL BN S IR (Cycas sp. ) AREZ (Cathaya sp. ) [ 42 (Araucaria
sp. ) ZERR T AP R R, ARV 360 , MRS i A b B N S oy ARE & 0 39 A v 7™ o (BUE Skl F
BRI Bh AR U KT R R R 2% T A R Rl T 1 A IR 0, B R 7 4t R B
WG N TR o — LR F A . R KB P, RS 5 HAL AT R AT
SHHMEILTCAR AL , R & B B AL OR ST 4, BRI T, (RO A% X 28 - 33t AE ) R “ Va4 " ) . B ST
52, A AR S5 AL B MATE AR AR LA H A28 462 S5 nanek , 2 oA A D 2 BUL Sl 1
B2 1 AZAE B AROR [ R HOMA T S HRAE , ZE I R 2 A0 A B0 o s R B R AT AR B F 1A )
XTSRS AL AR AL SR B T — SR T, B, VTR Y ERR B A
HWE LR BB R, T s ERR R RE , — SR B BT N RATVIRAE T — A%t 52
B, DA F A E AR , Bl I I AR R BEE AN FI T AR B R BB RS
HIRGAE B AR ORI X S, AR RO BT A AR B T S8 57 MARAE , 3X I FA RO B ¥ R AE B o LA e
TR RSF AR HE LB B 55 . ATFA B TE B X AP BE VAR DR AL AT , 9528 AR 3G 10 b sk B33
TR R A, AR ST F BE R 14 i, JR R B O IR O AL AR SR B — B iR AR
1 AREXBABR

WFFE AL T 00 )1 48 Sk Lo FOE AT KB FE RS 8 B SRR 377 X (N 29°207 ~29°217, E 103°47' ~103°48") ,
ey 2 Y R, AP 4K 8 800 m, B4 K 3 800 m, IRARIEIK 347 m, BT IEIK 550 m, K S
A 2 203 m, BRI EBRARILIX, FEBR TR 350 ~600 m, AHE=8 R/ ES5RIAEAEFRELR
HER. BEE LR, #RTIFERZ, A 250 ~350 m, A4 58 20 ~250 m, X P& T8 2= XUPE IR 1 <
15, AEHR 17.8 C,1 AR 7.3 C,7 AHHiR 28 C, FBKE 1 106 mm, FF-¥HBFEL 10% ~12% ,
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HEHIZ 650 h, HHEONRRMESE L, Ry E R i, pH (7 4.5 ~5.5 Z A, R IXTEFL R 2 300
hm? , ARBAS R 3R A R B A7 52 4T
2 HARFAE

(D RRMHT  FEERIE R % Ef TS KRR AR5, DL 15 NIRRT HTLH
o EFREMY, WARTERIKBEANZR B WBRIA Y K R RIRHE  HERM FHYX R 15 ALK
BTG, PR X RZAE FES RCILERE B AR XY 24 5% ) #E HAL BB 58 EL,
FH-TF 2006 4 4 H 12007 4F 8 H B YRR I X FEAT S b PR 2, S BRAR L B S 4 Ak 5 |2 AR 35 A, AE R
] RE HOE S BE TE A N E AT R A M A G BCE .

Q) HEF T D3a 8 R FE B4 HT (PCA) X AR R ILAEY) X R 58 E H B KA Y X R 1T E B
ST ABEFE R A Pe-ord 4. 0 #k4T 4 15 MU RKIRAF FHY X R SHEHEY K R 25 55X
TP X R AT TCIXS B4 AT (DCA) o 3X 15 X o I Se B A # A H A FAEY 5 B Y X R B BFRE
REKBLEMHFHEY X RIGE) , BEMTHEBOR S TR E RS R R P E 2R RERAT
MAEPIX R MIEBIRR N K L R R WP A7 B2 e 3 Rl e et g
Jo B8 SO A R X R R e RIS BRI PR
- Y I
3 £RE5H5m
3.1 WBHEERFAEY X R
3.1.1 FMrFHEYXRHAR

TRIP XA 7P 33t 106 B 343 J& 800 R F, H A #R FAEY {UH & B AL (Pinus massoniana) FlfZ A
( Cunninghamia lanceolata)2 Ff, BRI F 3 AZERY, B} DA 20 A R 4a XSG (63. 53% ), 45 5l & 02 3T 4y
fihE, FEHEP Lauraeae ., 7% 3} B} Fagaceae , Z&F} Moraceae . SR} Urticaceae , K&} Euphorbiaceae 25,
HYCHIRA AL (29. 42% ), LLAALIRW A £, FEHZEF} Polygonaceae , BBk Rl Juglandaceae . & K F}
Ranunculaceae . T fER} Cruciferae W B} Aceraceae %5, 74, 4 W1V 22 Wi 8] W7 43 75 B #2 B} Taxodiaceae .
=HH¥APl Saururaceae . /NEER} Berberidaceae | 15 S F} Nyssaceae F1:% B H A} Phrymataceae, ZR W51 A BFS
WA} Trochodendraceae . & & F} Cercidiphyllaceae . JfERER} Actinidiaceae FjE ST fEF} Stachyuraceae,

WBHHRORE (£ 1) , Bl o LB E S —(36.10% ) , % W B E SHA)E Sapium &5 )8 llex 1T
BEJE Celastrus . ILIFLJE Symplocos ¥ )& Cinnamomum 7K K@ Debregeasia W AKRJ@ Eurya . KRZETJ@ Litsea . DV &
Euonymus Y3 7K1EJ& Pilea .55 7K 5 J& Pouzolzia . t-BJ& Cassia .l FREEJE Mucuna . kW38 Acalypha . KE% &
Euphorbia S5 FJ& Glochidion %, FYR AR 4347 (33. 55% ) , I W43 X LAHGIR A B A3 o 4 X 40 2
(20.45% ) , FEHBYRIE Quercus 357k )E Rosa MW F)& Liquidambar $2)& Castanopsis FEH @ Acer W@ Rhus .
8 Humulus 554235 )@ Spiraca SABKIE Juglana .FFR T )& Elaeagnus H)FJ& Cotoneaster . Z3[335¢ )& Potentilla
%, s EHTHEELE SRS ILE 5 RN, R TR R BTE R, SRR 5 I 22 vk i R 2
YR, AR ROBEIT LU AR B DR ) X R B T LR R M EE SR, £ EZP0ANEILR
WHY XK R ZREIS o B, KK AL T X, AR SR Y (RIS ) A it s. R XS
W E- H AR R XSRS, — SR T B R A, KK T HIR X R LE, [HAR R A
BN B A AR Bl B BT b B i T IR ) o

HEFHY) X R (Cathaysia Flora) 218 =8 41 LIk, TEHFE L & J FLmt 45 #b X & Jé e ok 1 8% ¥ fE 9 IX.
29 NEELTF R, EEEYXREAT 2B, PEEYXRARLZETEERYX R, =485 D0
HEAYIIX R LR Eth RAEEAY X RAM Y K . AKX R AR EE B 7 AKEH Lardizabal-
aceae . KIfil BEF} Sargentodoxaceae , B2 A~ # £} Trochodendraceae | i% 7 # £} Cercidiphyllaceae . 5k Fl Actinidi-
aceae . & 17 f6F} Stachyuraceae . Ji XUBER} Sabiaceae FlIZEF} Zingiberaceae It 8 B} ; /& 1Y LL B A XT3 i , ST
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R o KRR =5 WA R, EE A 1)@ Broussonetia . ¥ 1 J& Actinodaphne I\ SA U Lindera 1 1 J&
Machilus AtFEW & Platycarya WIT)& Phyllostachys . ¥A4% )& Pterocarya .75 W& Cercidiphyllum . )\ fAE)& Dys-
osma i HAJE Euptelea JHHR)E Aleurites % , PR Z R 2L BHEYBHRE.

F1 HEHEMTFEUR RS HER
Table 1 The areal-types of spermatophytic family and genera in the Alsophila spinulosa community

Al Family J& Genera
S IX A Areal-types No. % No. %
I. Cosmopolitan 1. {5434 Cosmopolitan 21 - % 30 -
L. #5002, ST Pantropic 49 57.65 68 27
Tropical 3. e ST ARty 55 YN 18] e 43 A 3 3.53 6 1.92

Trop. Asia & Trop. Amer. disjuncted
4. B F#AF 434 Old World Tropics 2 2.35 17 5.43
5. By SEINFNBAH PR 1 24

Tropical Asia to Trop. Australasia 0 0 1 3.51
6. i YN FBGHT A DN (8] i 24 Trop. Asia to Trop. Africa 0 0 11 3.51
M. EiNf 7. PHF YA Trop. Asia (Indo-Malaysia) 2 2.35 35 11.18
Cathaysian 14. KW4F E. Asia 4 4.71 51 16.29
15. J[E44 434 Endemic to China 0 0 9 2.88
V. B 8. JLiRH7 434 North Temperate 21 24.71 64 20.45
Temperate 9. HKW Rt AW 4346 E. Asia & N. Amer. disjuncted 4 4.71 20 6.39
10. [H:FEA 445 Old World Temperate 0 0 18 5.75
11. JRAF T4 Temp. Asia 0 0 2 0.64
12. HbHHEX PG 2 H IF 434 Mediterranea, W. Asia to C. Asia 0 0 1 0.32
13. FlF4M i C. Asia 0 0 0 0.00
A3 Total 106 100 343 100

* R A4 FEFEPN Cosmopolitan not included

3.1.2 FMrHEYEREASR

A SR RIS R, AL EM R T EY X RREERSL™ . BEAS NP5
Xof T8 78—~ H XA ) X R BOARFAE , PR TR AR A R R B AL S T VR BRI E L . TR AR AFRHE
MR A AR ) IR R R 2L, T A A SR W B WY X R 0 S i B4R PR
Jt . — AN X R AR R A X AR R BT HUBIRRAE . AR X A TE 4% 3 X E R R
A BE — R IX R EFA P KL BEFR} Sargentodoxaceae R~ F} Trochodendraceae | 7K # # ) Tetracen-
traceae FIZEZFWFL Cercidiphyllaceae, BT T HE A EEFEF . AXPEFHELI R, 4 RE AR
Cunninghamia . KIfi )& Sargentodoxa .Ep S J& Sinofranchetia .4 5232 J& Fortunearia 38 - J& Speranskia | i
WA JE Tetrapanax JEELLIWIE Clematoclethra \ 2K J& Camptotheca FIZEAT & Neosinocalamus, H& F 4" 1
MR, P EFRER D —ERBESEREEN N AR, FART4RRRE EILVE . BRI  EAE
J& K ML J& LA B2 R W53 A S B B R ATJ® Nandina #2 AR B & REREEHY X R L AR, 12
ABERAIEERLT AR ELHZE . o WRET RN, FFHY R REE AL AL, 5
SNEBTERG R E LA TF IR T IS AL B W F B Cercidiphyllum FI/K & Tetracentron™ , 5 M 55—l
THT S B A DA ) X R I R LR B MR R G & 1 o
3.2 BREMEYRXRFFR

BB ERIHEYNLRE K AL 23 B35 J8 70 K. WIBBHE R Y X 2R
J& R LA BT o GBI R TR LAY o BRISAE ) X R AR 43 A0 25 AU B A X AR 3, B i 43 1 R AR Oy
R RAR L (£ 2), RS ERE A F Huperziaceae . £ #AF} Lycopodiaceae . #:A1F} Selaginellaceae , £k
28k Bl Adiantaceae, £k f§ Bk £l Aspleniaceae ., i 5 Bk £ Athyriaceae, 7K J¥ ‘B F#l Polypodiaceae . A I F}
Equisetaceae , 25H P} Osmundaceae, 2 #Hi 0fiBLA 4 E kPl Thelypteridaceae . B [HF} Gleicheniaceae , ¥4 75
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R2 MEHEREEYRRSHER
Table 2 The areal-types of pteridophyte family and genera in the Alsophila spinulosa community

Al Family J& Genera
OYATDCHREL Areal-types No. % No. %
I. Cosmopolitan 1. {5434 Cosmopolitan 9 - 6 -
. #H AR 2. Z 43 Pantropic 10 71.43 11 37.93
Tropical 3. BT TP RN By 56 DN ] Ui 4 A
" Trop. Asia & Trop. Amer. disjuncted ! 7.14 3 10.34
4. |HF#H 434 Old World Tropics 0 0 1 3.45
5. SR LA 1 s 1 s
Tropical Asia to Trop. Australasia
6. i YN FBGHT A DN (8] i 24 Trop. Asia to Trop. Africa 0 0 3 10.34
M. EiNf 7. PHF YA Trop. Asia (Indo-Malaysia) 0 0 3 10.34
Cathaysian 14. KW4F E. Asia 1 7.14 2 6.90
15. J[E44 434 Endemic to China 0 0 0 0
V. B 8. JLiRH7 434 North Temperate 1 7.14 4 13.79
Temperate 9. HKW Rt AW 4346 E. Asia & N. Amer. disjuncted 0 0 0 0
10. [H:FEA 445 Old World Temperate 0 0 0 0
11. JRAF T4 Temp. Asia 0 0 1 3.45
12. HbHHEX PG 2 H IF 434 Mediterranea, W. Asia to C. Asia 0 0 0 0
13. FlF4M i C. Asia 0 0 0 0
23t Total 23 100 35 100

* AR AEFEFERN  Cosmopolitan not included

#l Lygodiaceae . @i B} Lindsaeaceae N5 F} Cyatheaceae 25 10 £, F4h, IHH F#H 434 A EEFE PRl Dick-
soniaceae , JUIRAM 737 A 85 B Pt Dryopteridaceae, HH R ZHRF =L HHFHEY X RNEREH, WA

B AP ARBRHFSARHER R IR T AR R LR
KR ANERT =2 LW EEK P Angiopteridaceae,
HEME, B THER=ZSLM-H)E Dicranopteris | B
E1J& Diplopterygium FEkZ k)@ Adiantum 25 5 TR S
LRV E BEVE Lygodium KB Osmunda Bk F
BRJE Asplenium 14 BHJ& Cibotium %5, X # X ML E 4
X 2R R BRI T FI R G , R B DS F s A )
& ARG AL R
3.3 WBHEYXRSRESIFFHEYX R LE
AT X R T LS R SRR A R IRSL Y, BR e £
B/ SR AR H X AR ) X R 2 A AE X R IR A A B
Fo NG X SR B AR X OB AR R X &R
PEBR , NTT#EAT X R (] LA AR E . IRIERIPIX S
KE 15 MURHEHEY X R DCA HiF 451K AP
YR RERT 5FESERHREILEY K REEER
Hb, 38 5 HERHR S B R B L AR LAY XA B TR K
AR (B 1) s TAERIEY X R (B 2) , W 55365
L5 BRI B 0l , R I S B B SRS B ) X
FARRL R S X i s B HAR Y 4 A B W R B R
TR
3.4 RWBHEYXRSHBE HHEYXRELRR
WEIRBE A TERS L, O ELMEE =241,

Axis 2

55 -
redil
[ ]
50 - e
© VIR G4
45 -
.jtf&h
o TER A
40 |- f&?m RESI " %(ﬁ‘lﬂ
* e ZAI
ko 5™ iy
® Mo KHEIl
35 1 1 1 1 ® ﬁl‘jﬁ .I
20 40 60
Axis 1

K1 FhFRYIXR DCA HEF I 4k

Fig.1 A two-dimensional scatter plot of DCA ordination for
spermatophyte flora

K H1l Mt. Changbai; %< R 1] Mt. Dongling; X 47111 Mt. Taihang;
ZIA Mt. Qinling; FEL I Mt. Daba; #fifcZ2 Mt. Shennongjia; fip i
Wolong nature reserve ; 5318 1] Mt. Gongga ; & 8 1 K 1|25 the Big
Bend Gorge of Yalutsangpu River; i[5 11 Mt. Wuling; 338 1] Mt.
Wuyi; 38 % 1 Mt. Fanjing; K 3% 11 Mt. Dayao; VG XX ki 44
Xishuangbanna; f % 1[] Mt. Diaoluo
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EAE R e A R T A TRk, P E

e 40 2 B =48 KRB LA Weichselia-Ptilophyllum 45 S

41 Acanthopteris-Neozamites 2 & NIt FK ., EA U *

BEFEBRRL R R R O R kR g R s O

SR RURBRE B35 R A R R R R SR

PR T ), KR T SR BEE o AR AR

b BB S TRk B AL ? | S g
A= UK, 7 T E B D ho -4 W7 1L X A ARG e

SRR RIS SR W 2R B IR AR, T e

PR PR RARSRES = LRI A R Kl : .

WL SR LT BRI A TR | | | |

AT CE T AT T P 2 R IR A e /b, R T 10 E 70

TEMARFERT L) o A4 KR FAE 0 X 56 oh B 143

G TR (£R2)  EEBL THERS 2 BRSSPI DCA HHIF I —AE

B 2R B (N22° ~23°) . (37 X op 4 T 437 B Y Fig..2 A two-dimensional scatter plot of DCA ordination for
MBS 8 H BT I B MR B, SO Ay

A e o T I, 1% IX 2R 2EL AR A5 3 AR B MR UG 25 T BRI R o

R2 RPEHFEVRRBHNSGRESEZLEMUBHNLLER
Table 2 The areal-types of spermatophytic genera in the Reserve flora and Tertiary fossil floras

37X Reserve  Z<Jb Northeast China L5 Fushun 4 Jinggu KT, Shanwang
No. % No. % No. % No. % No. %
L. 1544 Cosmopolitan 30 - 1 - 1 - 0 - 4 -
II. #4734 Tropical 113 36. 10 10 31.25 9 19.15 8 34.78 20 24.69
. #3534 Cathaysian 95 30.35 6 18.75 9 19.15 3 13.04 18 22.22
IV. {RA4# 44 Temperate 105 33.55 16 50 29 61.7 12 52.17 43 53.09
St Total 343 100 33 100 48 100 23 100 85 100

4 itig

PR B PR T M PR B LR IA A PR A — bR ) IE R Wik, WP R G & B 9 S AR AEA 15
DB KHE I RSP RE . O HEM THEY X REURE R (HRE SRFXR) b E, MAEREE
YIX R LGRS . BZE SR YA R R SRR T, R FEHY MERF X ™, Hik,
R R BB Z T X R BT R R X R 4, MRS R X B TE X R A R R A Bl 2 R R
FHN, BATHGE FIRETE h SR AR A 1 R AR R L i AR R B E ARl B B -, 230
R R A IR, 2RI FEAE G RSP EFRN R R A 2k

TP, Tk MR RIEE EEN . A SCETEE N F B E Y X R AR 2Bk A
BEMAH AN T EHRT R G R A RFHER S — D RERE. KETEDSE, B TFHZET B
MBI , 17 22 R TP IR SF R M PF R E RAKSEALA (5 BORMHEN . #lan, (b A A BETE o o FRAE
RIEEEYR R — D EBEPRTE™ o BN, BRI Y02 5N 038 i % M 8 76 b 50 A 20 A G 3t
WL B T UL R T SRS T SRR e, AR B X R R R ), (B AS9E HHRR  SXRE
FEREARRORREME, B FOATERERAE, XA B R & 07 T & F 2 24 b 528 4k, e X i 4k
AR E ORI AR DB —/ N4y . L, BT KA X F RE SRR 5E 24 5 FAMMERKF, i
MELURFTAE G 2. — LB & SXOR B S Bh B 9% 41 AR A 55 7R 2% (habitat tracking) \AEZSA7 LA K X R FHAER
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PRIT IR SRR 0 R G K A IO IS (phylogenetic stasis) 5 HEALIPRSFHE ™ ") s SABLA- S P FE 445 46 )
HERPEERE AR ™ BUR FABUAE ML A 4TI (nearest living relative method, NLR) , i it 47 31 4 (19
G375 IR AR HE T A T 32 T PO A5 7 5 SR AL A S I L R BT o ™ . Rk
T ARFEAE AT B 18] RUBE A AR REZE 28

ASCRAUE T F B YIREVE X R FHMEPT BA RIESE , & TSt b M7E ML . AR TR L A i i
Ve PR A AR R THIE K b SR AL, AR R A AR A O SRS, B 5 S AOBRE 48 T — 2820, AR
] B RIS o (EHL IR E] AR AR A X R BSR4 FR ) St i AR A L) DX 2R R LA SR
R LA — RIS B, B3, E— P EHRE S IH K AESTE S, S F MY S22 oH &
RIS L 5B TR SE TG L EF BB AT B st B AR B35 o “ BBk 3 338 (the * turnover-pulse” hypothe-
sis) "IN IRITE R A FEMT B R & AR U I A i R AR L A PR AR SF 9 o SRS
BB Y, 2 1. 8 (LTRSS A T REHRES , a7 b 35 T (8] Wi 518 ( punctuated
equilibrium theory) “**!  #EAEZSFIEEH K IR PEAFHEIR " MR S AL RE R 4 IF WBFSE
AWy B A W) SR A S AR AR W S SR S BUSOTRE T BT B o
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