TEWEOT A~ D]

TR

ATV N=—=&T VT4 A [y I A TR

(md) W DU QHE Vodes

S~ HFECKVHRCEN

HECHHBREFANIE OV 210° &I P MNVEHCEH
BUESIERRNEAVH0” WP ARS SHURNE L0
AR WIYZNERL S QEELZ KV O O LS {QmT
VAOLTE OV BHNENRS0OE HIRKY
FENHOM RS & OWLRKOVAKS DL L RO NS0
£5° VOELRIHNHWENCH VEBL L DT | BRI
PAREE WS SR LR UHIHNIVE N—INR
AXESHoN JNRENERSURVENTYQER O 2o
PED VOV HLDH OSBRI SoHaid” L0800
ﬂ_nmu ORERE (Lazarus taxa) QEEHEZHVEOLW L0 D
RON—NRNXDHEN | EREOW mRIFNGS O WU
PNEI DY QI VIO &pTE | <05 85° a0
HNEIEGO" +REESB K JNMDICE S L WERE
R Q¥ L LITER Ym0 R W A4 Q 1V 4e (Rudwick 1985)°

TELR U0V S 00NV WKV K EERH
EOHEBRN QL VR U RENRPOHE L &0 S - wiE
AV wEVT ) S0 QHEE N DRI WY 0 sV IR
QL e DWIBERA Y VW BEEERVEERERCQ
RRUVEIR O 2108 48e°
HNREP T #EINRPCHEIC L QDO ESIK— V8
Q7 IR LN RYE S H WL R — X&) Y
TR UL QEIEHEDR HERVYRESHMOR
UV O a0 (Ruse 1996)° DN— LRI 1)
SICRRBIEK HIN O LV QEERHECETINL OV
0 (Gould 1989, Chap. 1)° +J).OWEEN" KO LE LY
JOE O p
= HEQEHMMUT BRWWEOVYIvHOLSEEITRS
Ve L RESHEDR IE EXTBHORANS
NEHS DY P EELS QNN Z o

N HEQEHBEREH0nL e
B POHRD [ QHNANH KLQU UL W
QBEBENH O PRERUCIDOC RS #OH T
20Q 0 O W S EEH VAU S Lo
T SHY EOLBEEERORIE OV S10° Wa2a0-
HHVBHR/UERCR ¢ QENRY O L VILL oS b i

DADWONHSESMENR L V0 HEHBEEQ KT
07 SN Q EIA L HRIEEE Q T N R
R0 2QE P&y #8DIREEQEE (n A —2)
LSRRI 204 HEHCEUD ENHTOA
LA DA WEAOHEESHSRYE L HRNHERR
2407 50,0 1 106U M S | S S R B L R
VO FHEE ) HER R DR E ORI 0 iy QB
FUNEI OV L O Q4800

RN HEKLERETHNEOIW LT DG OLR 0
HEHUROPESHEQOE UL »0 VHIRY ES
IRV BEENT O DL 500 080° KitRag
£ e UM 0% W0 S 0 R EIUES A
120 e BT 2 ) 0BT VRS O KRS
D e iR TSR QBT ) ) A RS LA O
A OB 2002 HOIRNEL Ry BN - g
N wEDIQERRVBS 0T R 20l 0 QRS
NN AVEE O LR ORE O A04d° VR O HER

LOHEREELORE VEULHR ERELEE0 Y
S URBREERVEER 0 W HEEU R0
QUALT 110 QHEL 0 410 RE Q0N B i 2
2O 20 L H 0K T QREIQ R 00T X
N H S LEELE 1 QH0HIN KL 0aydQ 187
PO RRRVEDIENEL” 00BN Q| (0

HoREQ TEE) ) PEDNOVRALL0HL (Dawkins
1992, 1997)°

IJENRNNINN T S M S O L EE W R R &V O B
S EVY e EEGHES | (oY EEESCk
HOBEWNREF VR L0 WEHQIEY WRE
EEE R MK O a0l 20 S0 QIN XA L W EDR
RFENVEKL OV HL A N—1 HESHEV O EEoBE
FORO WL K EHQREHQEEN Mg
H) REEUHSEBE UL 0 WA 202000 QBRI
SRRYVEEROWMV IR PAN—EAXKIKNIELSL—ANQH
WROREINAQUDEL O v 20 A0 7 B H Y
BAoe® IROBESEHr T By q il L ( Ousfe)
PEOPVLS” 40 WEHEETTUE 0 PUERVERWRO°
N I ANLRERMEIZ O e 08" el o EN
L0 W0’ Bl NES O LT 0BT 80
QUEMRIVE HEESHENVE OO NRY 4o BEHLQ
48 (McShea 1991, 1994, 1996a,b)°

rrror o

QN 2 BB EEOL o\ QIO RE

1

i

i

HE(LEY

i

%4

DG

Bk o> A

() 55 12 %

2



IR DT~ ORI

A

ATULN==& TV T4 A [y IR TR -

Y X QEE QIRE S DIV SHQAI0n BRI HE A
M VR AN WROBE | EILEOOES LR LY
B4 O N RO NER VR Q U RO T8O L H
B AR NOLYOKBESHER NS &0e°
DEDINRE D OELEENELS O YHRKOFEV LR [T
BRQHRW] U OL VY ONEBELREREOC LT
MRS O80T BT E Q BEUAVE N 0 kEH
HOREWORERYE HOLHEWSAN( RBEELS L

WLV EHHOREMER Y MU ITBHEN KR Dao0%
SO RN C R RN EDCIE 2 EE SR T
FRUD LV VS EHHE L EI O NIV SHENE -
HIPREIR IR O 208 v 4e°

RV OV BEHAULONYINN RE RS O V00 1 gy
20 RPOHLIG AR QO SE N RO R S
RUFFOBEER LR SCIKRHEB QIR LR LT #
VH N HEQEREH BT Ol L0 UREC° BIRAQIEO

| HQBEH o BELED

0% BR DB O 1RO KBIHE L8 % 2028 ( VI
ORI S EE MR ( QRO OO o &

Jul
DoREABKRUFEOV0LOPRLL R° P #HROR

BEH A L0 R MBI 00 D407 B Lo
AR M TN D W BTGV VK RENES Y S0° &
NOER QS H NN NVESE O L KRR LIeN NG v BEK

(Dawkins 1997)° &EIHM O L v BEL SO U OV
P B — 5 N X QR AL Q08IREREesen
# VKL HRARSSHABIE OV LV RN VEARTRKA
WICEE O W0 RO MEHEKREYARE L MR
BHO LINBE T AW E L0 O Q1] AR Mo
VARSI 0 M L0 Q 1 400°
ORBEHRAR - ¥ELEHORRUMER T e FD
ELIeNT HRNS O WVIKIR ( QERQEELRELH v
SV RRELOHRDTEOMVRSNELS PS4 mv
HIS OV IR VXML QB BENS OV L0 MK
WEBVEWE QT 1) QICNRUEEDSL L MK IS
M ARE | #ENERC O QHRMURT LO2MUNWR0
QEISENE VT AT RN 10D H
BB R N EO 08 E ( VEEA0 LA D80
A OEINEITREN QL 0 WEKES QL U 0 W
HEQO PO R Ein UEISRE HE KRviThe
HRWHI B ONEIHE T 0 Ry ELQEL Q51
BEHE OHSURANVSNDEIRY 84O O 2040
OO EE N ITE DL L0888 24000 e D3
B IEEAQT A S0 R M e M AP QR 48
0% HE BEEELHEVEOCEL Ky g9
SWHRMNEMWY (2 - wiE)° SDROBILLL 00200
FOABEEEN T WRTE O 0 &S UK IR0 VR EL VRS

LRGSO RYBREOES WUERROMN DL L5°

H TR VEREN T<E ( VE QORI ik 4°
ERrBECZHELOERE ( SRLURERERSE VW%
WYL ER Y NBNUERR (VDO WE .0 | KU L0
WO SHERVL IR FHIREMC N QL IR L v
B4R 0 40° DA D001 QM ) RIS M I 2\ imE U
SRR VBRI DN b BRIP4
R O LV K L N<LEEIRBENALY OLLL° Qo
oS 8L B <EN#SEYOIPNERL ST v
MLQ Q07 N DB Y QIR Trr X EH ) MiE
LR IOHROEHE ( VE ORI H I IERH0
AFRCEHESVE | 084 ESE<ENESNONR O
DOENBIL RO QEWESU O Q° MHEOEII QL
MOMRQURNEIA &y QEIPIQEH QI o0
EELOSP EI0VRT RVKUIRT WL UNEEA
OEEDBHBILVE LWL LC

P TR NBSNVIBMRER/S S e ENK
B LURE0E00 100 &0 | O QIEMEHT S5 wE

g
KN
N

£ 2 PDORAANNL £ P
HFHQREYELHEEVE | B0 Vi’ 1) g0y’
RECII0QOELS | OUER0S0° HE \— 2 aBe
HUBOVEOSE VRHIVREBE A ORERURN 0

DEHE DB ERESHERKE ( QEERYH BRI
N DUERBEER IO LES WOV L REY
POHEENEOERVEREWS I 0B EoQ|mLi S
KL o0 I Q8o ML ER S E BNL U0 VR
Paone” HHEEAHHE0N 0827 S NRNT v HS S B
oV LV DROUCEERECRE (2 - wimb
HWRUEHOBHEELY Q) R ARNTNYQ I ARNKE | A2
QA SR K N KR O 2007 RBRSIBEG R OBVR SN
IN=IN HURUERNRNT Y (Ao IR E) HeEY
TOKIRQHE YRR P NRNT NEEN RO ViR O dmin s
| WE0° 40V QERSEEI VI CENVYEL Y ¥
L LEI A o0 ML AL O VDKL O RL S
— VR RERE H | KECHRVARE DRIKREN
R HEKEDBKERI® V000" KIROREEIN
KR BRI D #HLHR PRI LRV EZ 00l
JOW L RO 0°

#HBRQERTEIAN O L\ Q) ho DUEEE WM\ iR D’
gy N X REGRVEAOC ML P LT B oIEE
L0 QR DR SRR OV I Q K Q40 (B
RIVEVAT L Q8 v a0 ) INRE N QORI BE W
QR A0 FRIREE © B FIRG 1 K= ) 4 O W0
ROSQR Va2V QG 0ED ONETNER
MEHIO W 20 (Dawkins 1997)° D& 1) QEEEN HER LA
LL° RN HIRERBHFRNEDE VLB EIRKY

3

i

i

HE(LEY

i

%4

DG

Bk o> A

() 55 12 %

4



IR DT~ ORI

A

ATULN==& TV T4 A [y IR TR -

SEI S CIKIBNEERK O W O QP BH L L% P ORI
FEORRVEROYIR INES” R NEOSLL o
AR QRGNS O WEE L VLSRR WA
B B IR RO VB HRE S0on0° R BRERG
T e T L — QEAEN A N AN MDA E o R
DEHUERVIONELHELY (L NRE BT #HE
HIBW QoD NENEL IR 210° £
LNSR [ BRSO 0L Ve | BN EHHR W
SENGURIVEABL D IR R AL L RRIEALE
NUEARAMSEL DLV 0O D0 HOBBR EHHR
REO AR =R N LR OBV | HOREEY
B =% A LR CHEFRIEY o eH S EHAR
REAOOHOGERE DU — AN L0 L REREE R
Q% DT B 0K RN MIREHENOR U480 N\ g 1
SEOVECHIEHRIL T | HEVRELEU O LS &P
EE AN e

FHS o #ILHMRE LR Lo R BaR
PR 100 ) VOGS 4ee” (ER) #O e
M| ERESKINALOV LN SR BEHQIKE
ERQREBH N O QOB ARECP Q7 1) KH DL
ASANRT VL QD P QIEN SO NN N—R Qe
ENAQ #IRERQKWIE WY IV niERKTE
41 (Gould 1996a)° EVLRT & OV QHNENLK
OPQUL N KNHSWDU O LN OnsBiREG &

EY G ERY SEQXKRIIKG LD BH{HORE W HE -
OO N K T4 O g Rl S48 5° WwR Y HNE
BV ERN G OL VAL SO0 QERIKE IR
REN QU BSOOBEHNHLU D VAL Do TIRN Y
HR 20U ede v 0 GEoUL S L8 S fEHiEGH
Wik O Q481 (Gould 1996a)°

| RRHENE xNvh—2 = K KA L Y —= 00
MEI e E ] R HRWR L HEHD | HOHELRE
(transitions) WY WRSNEEQSREH NI O\ 20V
SoZO0QHItNR T | ROMLA 0N — R QHERHRE VS
HIXEQ O QW A0 Kk —% = K/ X AUh L
P RAmAeRE S BHRE BEORY ( vEhem R
SV HOELAR 0 WRMNEENT H & REHN NER-
QAT L O SR H N #2300 QU B RIER S mIBEN ( Q
VLS HELOUBEN R Z<R0AZ<URaEL 0 Y
HALNVERETE0" DR OOV SNEN IMNHAREGE
ERICRH WRUNER @8 EHE HLHRORH w
QNP LIQMFIQ B M W-OHELREVOVRLWV S
7 T ) QO HELRIED O MR R OHOHER Y S0
MR 22§D — R4 Q{38 WAL L MEHQ HIKBEY
2000 Q E BRI AG 1 AU T 400 Q 1N R °
FWYRIEADON D=L K h—% = X KQH4DH
Ly~ VCECH LT .00 W URMORROM LY
A0 BN -~ AN—RLEQRRYHIE O S0 NS

O Lo QHRMLO R0 EO PR Y
3 DKV ERLOESUO QIEHNERFC
£5° VL08R IR WO O UESU RO
N BKEEESHRKVEL LB HERUE
HERAE0OVIOANC Q I P 80° FFRRNR
I Dl S°
SEOO M ) SRR MG L VEH O LR
MNEKENH OO SRRV L0 WRBER O
Wiba” R OEDLEL QOmNVEOPHQ Ee°
CEEHEK (QBEVDVOK K EAKKD
VAN ESOS L 0007 HEDR REEQEEW
KR —LA4Q° sV WK1 51 S o S K VD 6130°
SRR HNQ EH A IR0 L0 UG080 BN
ISPEROHRVEDVOLEESLLQPRL 0L Vi
BRANR HRUNKERREOY REH - IEEQLER
[RALOKEE LY IR K G 01 QLavEho 150
SRS RNV RNEE R0 )08 L BEHQEIK S B

S

o HE
=y
5 T
I
n
Iz
2
7=
)
X
v

=Y
[
S

o
Fow
el

AN
7

»

X 7
{1

ic]

E
Mo o
PEB) KW R 2

2
ST
7K

H

”
|

L
» B ogE v

v

K
Vo)
=N
i

L

E

]
o

7

T &

YRR ANECI/N
)

VR

.f

k=

D
A

VRVIEBELECOEEWOLLL O LHELOQ HEEIER
N0 200 BEENHO WY HRIE HEELREQEK

ABEHORLETHPHOUQ AR VO
EHPHUEREDVELD SR 1K LS 0 URERE
D7 WOV Q REBEEHEL ( QXN KAVED) UL
£10° BEHEUH O LVEB OIS LR IK G &OP 0" B
@m@@%é%iﬁaxaa@m@+%¢uf<émf@é

L H—AT N (QRIE) HEENEV NNNYS T4
O DHECKLEOBENNR | R UBUDBBEHC
EEEEKERS0RD L EEL" QMo @S DI ER .S
R HEBEEOML Ry REUTEED S0 | BON
NRRER 0 KOUKIBRLVLE5° EEHKLED
D VUHS QM — DB N HEQ#E N M D\ £0°
) QRO AN VESHOBRKEAYA O LV
b EERQERRE Y WA O v R0 5 P Re°

KN =2 = K/ KR L Y —o B Omag QI N — =
LRSGEHEVEKOVIRLDYBLEL OG0 0Wa 0y
PR BOBN— 2 unESs” ANNYCHAR O VE
DA NN EENR Y S0 BIaAS SN0 #0900
HiEeRu DOBMOREL Q00 MINHS QMK ENR
EYUBERE P OROMP T TRUS +EQ0ENHSR
40000 K B Q B0 U R OB SR b O
10 N AL AE OV L0 S R SR 2
UEQHBEL W AL UDMIAe° D& WK QK
RAV BEOHILI |0 OHMOENHORY LLQ VS
Ef)) MRESOHON LoHmnoy | AT ( ViE
DA WILUES | HORBUAHL S HSRRHD0LE
N REL ] BOYWIRH RGN O U° WRERHONW
WD B QISEEN S VRS TEOEENSY
EWERQW L RN —% = K KUR Ly —=oi”
MG S0 HAOR S EBEE VIR0 UED 1 2100

5

i

i

HE(LEY

i

%4

DG

Bk o> A

() 55 12 %

6



I D~ DRI

TR

ATULN=—=& TV T4 A [y I A TR

ool S RO D 0 H VRS 8K kK
SN M S OE VP RE L ) e e s sl
Hmy SOZEHSEY 2 EEL %L HN L NH
ERESER ) CE %4 ENEs2 48
s N R0 ~ ~ , B & AR RIS
B pppoRZERYES (¥mLaRNN sy
crEEEETLERELOL YV LvesiE
& ﬁi(i.ﬁﬂ?@ﬁ:ﬂ%ﬂmtﬂtﬁuﬂ
Aozl eci<mexsaoiredlo~ER
BRZE o0& ko2 @EL 8 oLy NHEE
SEERcHEBSESHE I BRERY g0 N
I - e I E BN A
fsSrudssEvneyeragsnfE5g
B NER gL EREBE B EREF TS
mﬁﬁ/ﬁ%%A“ﬂ%&u&iT mldﬁ%fwﬂwuﬁ/fﬁ
®IOOEAE WO M oSS K A VR, R
o SE2g0eelE K0 KESHEI YRy E XY
@%Mﬁd#{LFﬂfLﬁﬁaTﬂ%ﬂL@%@ﬁ.ﬁ
HEDOEIOP AEe ZEHBES o g £V
Gy ofS - onEEdEnoENLLENE KD
bE%é%.ﬁu/ﬁ,ﬂﬁd%ﬁN@b\HM,TLEW
—hRpoBE KN BNy BT RELE s KRS E
IV R IR i I N
= o oo T, FE Y Y pal
BE oo ®vExPpso &8 JRBH s Ean o
Rl Rl

2 ® i ®

N N

N N

R R

o o LI
Rl 0

. ® 2 #

By £ By E

A 2

Iy Iy

3 I

X X

E o LI 3

RAIVHSBEN S ELENEEVL L 04" ey

VAHQINOT VR EEHT [ AN R INT N 1 L= H X
PWAUHSYIOREE] (Gould 1989) QIIEL QLY d—=2
L) QRSB KAVER O v e uHEOL KREZAER
T VKRB EHDO0E KIS BERGLRS PREI DL QR0
FRENFEHELRAINNERVEE O0EIHORE SR
#HO weBEn—- [ REULU O WL W (Gould 1996b,
96-98)° "N—R LML ) QER B IIRO 00T
0 R NKAULEEHYERE L HIN SN BRECEREVL
CERELENVOVPL RANSKNERECERE | #2YR
a0 L% LM OB E R QAR DR &L°
O HESL 2 — NLURPCHBEHE O LS 1) QB
VL= ANNEAMHST Vo0 a— Ny i SN
B X RGO AR MO MBI A W& e
TRQE S - RN - wEVEMIIN— N {3 Q0mEER
EKTORSHE OmodEQKAN DN —2BUEO0HEED
QT ENBEEFQIVE AL LT VLN Pe° K
B RO o D IR E R S Q #Y
NV QM 04000 1) AU L A00°

N—REQRER T Ry PRKEESHERTEEK S XN
Z00° M SHEERGHKD | R O Ry —2 XDk 1A
CRRADNPVRROUINE L) i XEPSHERZ LB
B0 ROQINT mMYERENRHOLESQEHRERY
BHEREOP LY HIQKOSBREEHER OHoBRESN

%,

-
2

FIaEns e

SRELUSoMY EENDSHEKE OV IR | R HES
HOR LA BERQHHED Dv R X QMENTH e
2O QN A= R LG REVINN RN SR
B EOOSCEN P YR S0QNKRD “yh—%4 =K
X AR Y T A e D BRI TR SR
A LA AR 200 0 I HRET EHdEy 2
BRIZEVEINV ROV 0007 QLN Y REDOL
OEOTEKETRHBENRL O o9 0 QN IMEc B VH MK
U7 WD P KELY S BEEIHD X oo KENERRE Y
BRI WAL QI R10e°

Q30N By QYN E IXE N QeI E”
A SERG | OO e BEIHE (evolvability) 88
AP0’ IR RIKSERL O WP SEIR
SEEFHVRSEVHOLERY (WO QOIS FHEH
SIWELHOSZHRY ) KL O UQAR® WO Fil
DREFEHIOED U — 2 L RIEER Q0 NG00
PHENERQELZY O L VoD O LN O Y
SRS W B L Q80

A
A
&
i
Al
m
3

BEEBRPCVREMOKES | MR 042° D& 0&OHE
HENEHESRANANER ORIV LS MO Ry N
RECBRELRLHONTN VL0 DR NALTI)S
OQHNVERIVREONE WOKERMRL I LHWE0
MEQHOKREVERLERY VRSOV 2 40° R
NROQFEQRVBESLLL 0 VLoVl -RTE0
SV L7 | RPHEREBRS N DY AKRTNLN NaA
DXKWOVANDHYT = KR ROQHRQ B Ui
REFOEHI LR 0L Vv OLOBHELE &0 )20
CESVRESCHEN R —NURKIKNO VR P& O L°
VR ORBRHHARNPER O LR DRI OREFOVIMIES K
N =BT O LLL 0LV F920B UL
HYOARIALQINKRVRSEHRBER VL O L EHERY
DR VRER ST EIDOVUEEEGER 0 (o7
RNLGN BRE AP WO RINSLHKUL LA
N RO BHENBRCEEVY LS’ BOoBymiRL
VAORNEEESENEI O L0° DRI KR A LRER
DHEEEST BRibEoow Qg Q HESRET V2" #4d
V0T S 85 0 Q1 480°

N—RET ) ROQEERRRYS HIQKFHVEIHKS
KURFOR ¥ QEHEW | ROV 00 SBARHE (A
HHEP D W w5 LN HXIDINOERER” HEEBOK
HOL QI SIARVE O WY D i VR O DNk
ROANLRBBRNL =D X@ERXEWRE DLV 8 HeE

i

HEALAYR

i

%4

DG

Bk o> A

() 55 12 %

8



P DB~

- TR

ATULN==& TV T4 A By IR TR

DHoBERN L SoBVED D HoBEER L0 Wi
ALOIPNG | RO WOR #AR LI L
IOV ON n O L ORE Y O L2087 #
ETHSBEERE ML O WPavdd v LaieN B Qo EENER
RIS HvROIOHERKOEE D | QKU W
AHEREVOREHKRELEKYV BENEFOVHE OQEO WL
KUDOWPEISCQR | BEWRN "—_ LN L —
D HKQRME HEHRNVEENFHIK Q BH U V0 mR M
FEREANOT WEN T HEDIUNTINUT M QUK |
LA LR REFZHRRRHOUREDHBRNEH I ES
&0 | R7 KK ( VEDRR R N QK S
DUV HUED IO WY U QY480 (Gould 1989,
46)°

S

N e~

ES

Wy — MO0k (o)
A0 L THKERLRIN YN Y
D7 RANSNESNE HeESFEHY

BURLY
ABRIDE (E KRS
el ) SXEBWER
D HERUMOIKEIEQEDNE O vl {07 B2
VEmpH e R QR 200 Opedidinms
A DROBNBRKLEHESRNAINMER L V0" VR
OB PLERNLGNUVER L H00° W BRL08v" Vg
OREDHEEERN LG NERTNNN QT 21040
RNLINVLOHEHE ko b — - SEE LR
TERNREI OV PAUKEEQERL (RF) NiEo W Se°
HRHRINTNINN L A&V HEIOHHIEHEQ RN -

E
+J

SHERCN R —NRWVORELE -0 Q EHE KA VL
0 L0 D D NIRR O EHKBER R RLL O D
#0507 BOVERBERKRINTNNANSR I vy
WL NEERCEIHOFEHS ( W RRL LI D4 O
MIHNKRLORLL OBRN R MERROMEIKE
PRV L OEHIQHEKT REKENFHENKEOW L0
0 EOHBREMENBHEFTEV O KREFES (S
LBVUHKERHKE—2 W) KEREEQ P0°
LHLRD Y DKL 2 0420 004807 HEW K
HMEROKRMLL R EH B Q00000 U QHERY
A Q7 KRS KoL iE O 10 290° SO QIR
KREE N0 W EKOOREIYNTIe” KEESNR—N%
K O LA o J BN LR DR e DN KIRIK
SEHP L | TR D300 sV O DUFEG s QAU
ML WO HHE M DA O U0 Q NI ONEM ( Q%
EL200 0000 HEREKLI I posEonEHn He
HATORUSKESHEVEVKREB KR O I E
FHOUKMEEEY QO L Q1o DUt R mEMK IR
RO 290° HE CBRIHWERK RS2 QAU IO TN
OV HEH QIR R oK S Q RFE NI B o 1t
AR BIE N O R0 Q AU TREIN L O W ane®
RANANERE NG TCEIAQ KIHEH T #v Q%RiNy
NNNQELENERLY L L& 0V B8y BRHOER HeE
CELHNI OV IO REMCKEQCHELRER 2

NSRS 02 S — 22 Qa0 L —
DHXEREVREP LT BECEEIKIAKOR—1 &
O R B UL O BEEHUWN DL Av o
PR RANSNESE BEEHES Oy 5
o IR LB R0 1)U 0T WRRES O 45
LU 0 POV BRI S U800 D& D
RO IIOn L B Lo NIk 0 QR Y
QLT ERAHGALER0Q P ge°

DOHEEN 0LV ON— 2L QRENT 0.0 | HEES
KRAUHEON T YK U O LV OROBERRY BUS - »if
PRS0 & #3)) Q 0 oM HIE © NE TR 2
01 402050 ORI H AR S | K 4810° &A1 1D 4
o MARQHEH N 0 LV QREYS 0 VEIESI O S
00 BREAR NN NER QS VU iRK Q EEH U O
Lo AT L RS SHOE & OB A H U0 R4S
A 0N — R e BRI ) QEiIEH Q S L)
ROFAQLSHEVRAL O VLD HLL VIEE e
V50 HERHHELS S0 Q RO 0 OHEHS h—
TNAIDN AT O 5 10H L 11504 0 ) S JEUER SN AI 4 O
A0 )2 TR O 8 Q H 1 K 0 538 2 040 4240
R0 BN -0 H KBS ESERC ENES Y’
QRS L VEDL VO UEEEESQBRIEL 210° &
OV BEVEBLRAR NNANROBE U HO LD
DROERQENESHEEED L0 0 VRKEED BT

NR=NR (BURLNQH) EKR N O O 0
HANKIEO W0 HENEKBEKEE RS Wi MR
02000 BiEddHiE Y B8 it (survival of the
luckiest) 38 +&1e°

N EEIHVEES

RDN—RLEGEOONE RANSNERFIEFTNQ LV
ERRK QBRI M O D& IOV PEEH VB ELRQ
R7 VOV RANANEQHE BN Q o S (v EiKid O
QR° o oENRIWVER YD KN EHPeHRINTR”
R EQOHTENEeH Y HRWEEESRINT =— (A
BRER N HULY SRR O v BHIH-QBl(E0
VR 20288 HEHUIZEZER (KHER) BHOQ
Qo0 | Qumnugiv L4 (ECROEER WE KX
HR (BEVWOERE) {UDEKHHS (HHERE QIR
) P40)° w0l HESUEKHESBRIIESE (VX
RWR VAL (IO § — DV Raff 1996, chap. 2 59
HE)° KBRS — LS LORK N ERFEENCFOES -
Ch—0 B | QENEROWM L0 SX@KE201 08
TR ERENENESONNEDSE LY QTN BHY
T RiEC BEKELEEHVICREHRVQKEH SR
XK A0 M) Q HEEN KL D00 L0 @EA0R R
DRSPS EBRE OV HESREL R0 O

9

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

10



I D~ DRI

TR

ATULN=—=& TV T4 A [y I A TR

SLEL
Ry

1 o= FORR
prEER
oug;x@»

AP A SR
sEmE”g
YE QS o 52

Z o%Wmﬁd
CET R G 3
SRR A w2
ua».qw<

>~ = )
I~
o = X . ¢
TR MHQ
Zx e KUy
o~ Bg  ®mED
s Sz oo Vv #
Q

NN LB R
— g T o= oo =
B =25 08238

=

SOVER Y VORESEEY | ROLERNIE O I U 1)
SOCEEHMBRE BUREARI LN | ROKEHUKIE
E SRORDBEXEQEQ Y OLIEMY O Lo 0 4
X7 EHESKRYIF 0N ORT 1)UL U000 [RKEIE
EXQIvOLT#d oV L4 | REEVEFS UL Y°
) ROQEHERINE Y NT QB0 BRSO
LENECUP VKL SEENLCH VLA D" 43
B - HOTEXWVYOREREV O 001 U2 400° 1)
Lol EXNEEEE (AR &R NaSN) B RERVLS0
5007 WREREKEROHRHTER W 0° BuMWAR
o RECESH0L | RERNEQLIKY | |RmIEEES
HRN WOVERERED@ELEI O 20 AR ERN
WSO E JOROCERS YL RENT HXEOY
RS BN W 5007
KHCEHRBERCELVML R VB L EV ) VBRRL®
BAHW A AL RREO NEOEENE ORITWEC S
LOPKL® DRORELRO LRI BLHOL LS
BE (ERKSRIIT ADAER o Ka—uWQEEE) Q&
EL NRVLVIERYS0 {C—") KB E4oOERR
NTR—= AR 20%" DR W RUDPEY REKR
RV E0PE QNKULELS 11 EREUPEHC 0
LREVEER 2 — N Wi CERHESN2 S0 8
Q7 EXRTEDTARTYNLNQBIRKE mi v - INKY
KEEQEENRSVELIE UL | ROKBZEZNED’

SHERESREFNR IV EEHNENGIHOKKIRLELSW’
N—REBINNTNR NN [(Gould 1989) Q&L —"» 4
NBRENBLATLRESSLDLL OZIQEF— Ok
EERIRTYNNAN——RR L L0DCVED W S38° rf 08
VERKTNNNEROSHLVI VT RANSNESH
ELBRESHEH S PEIANE O L UQN D3O —R
COESHIRME ELERKARNYVT QEPLST BRO
HUREEERN R NV S0EHNES CEIH Y I NE Q.0
S oe°

N R LI AP REE T L [ERERKREHNUL0) 37
POLHUEDLLPRL O I D2 W RV EERE
R BECENELORIY EFP2U QDERL R4
SURNNILOPE KEHEHWHEIROS S L0500
AVRREL O HOZEaNH Y ERE WRBHKSU N
L&Y EEIF O XKUL 0 LHOY OB HERE
T RELESFH L H0E O L0007 WRH 1M
O HAURLOWIRECH UL E WO BERQWE OL® £8
PR BN E O BHEER LGB N E Ve
HAMNDHO RANSNERE ERES CEINHRE SN
SOLTBEOYV IO VBUS N OV EORNS R 1)
QEIMHMOUANT Ky DENESQENKIFS Y1 (N
30 0 VIWER RS0 ERESD PEXSCxYNVE
B0 S W AHE R EHRR (OB ) HRDOS I a4d°
BEHOHERER +{ P CEHBRCHE HREVXRLO

WORHUINZFOHRELEW WONKS QRERILPRL QW
hNRROBELER 20 (Whittington 1974)° L —"NHX &
EE@SND ol a— N UalHl PRI N D43
R LN DR O WIERHNER N QD OEEHVE O E Y &
HEKCEKYNR — Nl #HE BERE (R117 2nNx
B—430) CEHERE (HEAVOERE ) E'E (N R HB)
WERRPOLLNE Y REES VY 0EL 1 — A NEL0eQ
T8 YOoQUBEEDIES OV 0% De Vo E
EEHWEN QA0 & o

RRUBRLF DN—RCAHER S PIN R WO QN
WO 2r0° DMK MREUE ) S SQ0RKSH
N FELIHRP (P OREERZXWRK-HESHF N EHIE T L
3O AUM A O EeARY VLUK N L NN — QSN EUHR
2 WORERPLEEI VNN HURO VLR
ENN R ORHEEKRESLH0L2 QD" & 0o
PKRSKIN QI VENRGECEUIUNTL oS00 &
QO SHQHEFIE N AR T HE S BERH V" W RHEmEN R L v
HER W RO PR SR R/E Qmdn e K&
1 HRE EEHER Y 3 QR | m#O O S’
W MRSV LEHRPWELENP L 09" WOKERESH
HENWEO W SEEED K OVES OLL DR ONEY
ELQEENNQHN L OVEOQIOnGS <EREWPY
ROLSR Y QERE O W N O 200 Lo B
HyQOPBHELH O OQLOLL VI VRERTE

11

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

12



W EOP O]

TR

ATV N=—=&T VT4 A [y I A TR

00 L% WRREQRN O LU O BE O L OI0n&°
A0 EQBIER L L OR ¥ BEENRE 000D’
WL L2502 Sv OLQEHERL O (SrEcE
BEHNFEE0) RIS B Ly R0 Biyw
WELRERLSPILROIULAQHUHELICS TR0 D&
OO 2 84N ERENCEV REC BBl
AP BEENEQORREOC 0T HRRUIC) VL
ORE/EHQERD Ry {REWMDEAULLD Wi
oo DI S OO R M O K O 00 Q 1480
R=XKANNNINRHADERNRSRQ UK T oL Mol
ATE OV 20 MIRAOLG D" I BRIRAAD H i | — B
A QL5 BEFHAVME N QS o DUFTREW O
HVHBRUAUTIEDRYI L DL KKV OV BIHOK
BESKR (#HoREEEQORDEERICEIL WECOKE
EXRBUBEHEOL L 22O RSL° HKE” | Ra2 0 D
1O DI Q MW H R0 R B W EELOHSS
C RN BEN RN QN s KREMRVEIRE
HOVIEEVWELI PPN (o - off)” HIREIDBYN—
SICAR OBV N Y AL A00° VDR FIRENS
REDHE QS REZI Y ORI 2L S RIR M Ay

e

7

v

=
N
ey

*

\
/
#fbéo:mﬂﬁfd\7yvﬁﬁﬁﬂ%@bt$ﬂ
B0 Lo UL W UNHRIFEREN QL T
HEEEPAe 8 0° | R KREHESRVE NAIANE%K

[ RIK Q) L W MEE NEN AL AU S 000N

o)

AN

| g

FH ORI P4 S MU 10° BREN O QRALSH
RAQOVELR O VO QR BXQ BN Y ONEE
HOBUHH UL L EDKQ BT OEHER YL 0 Vad”
W D LB & MO VD - HEHUQEE &0 24
LA HEA LSRR RS 2002857 HORREA
EHESU- EHEU 0L L0 EE O TG00 O
A% O B O SN Ry RROMEEHON A —NUR S
PV RSS URERIA B UKER L B L 0 S0
P010° ZEHENVCOURIG | RAPO LSS BN
SRME LR L VB 2 0mnd] |0 QRER WO HH
HEXKPOREEN R LV AL Eo@E@ O 208 e’
LR QDI 5 400800

HH QI — H X QBB L0 QE P Qim s 1}
EOV &0’ iR | 1 (WO | KRG VL) e
VB (VS REFENUOV) BE Y QP L0 #Y
LRE DRI F0409 1 T HIT0 2 LS DR QB NA v
SREBENEH N U O W R R SRR O UIeAOCEH BN ) M0
$5° BRI 0B U BRI O LEHAKRIK
EEMNS O v L0 AULR S0 &0 BT
D= N AOBL —N H X QENES Q HIERREE L 0 4 184
PVEREOH L ADORHLT REPD WOV
0 EORDBEEESLY AHSKERP L0
L0 R EEENR LV EER OESE P IN—C |
OP80° 1) QEEBAMSREUIIEO N D40 A—r

i

]
]
L
D

17

R Q) L WMEE NENH UL 404838 5 30000 v
00 WRHOHFEREF QMK QHBEEHE Y BLV7
<EQ HBENMEE NP LD N5 S (Ridley 1986)°
BN NoUN#HQU00R AP NH ST L RNFES
FCTH OV O VEH OO I BENHVO RN -
WSRO G e REMIEQICNR T 1) QE L MK
OB BIRER N IRHEOL L 1o V0T NN
SRIHY) VI ERDEXKE VKL RERHE L BV
W2 AR IR U200 ¢ AUER KB ) MBI DL LT VD
HH S OBEKEEY VI Q [ a8e”

REHEQ 1 O D WBEN KNG BB O L7 beud it
SE{ENEHS N LI BEH OB L Q2P R85 00
SO B R0 T & O bR UGS oLV
Va2 S E BN NRER QLR MIEEEER 50 Ao N
MO WER D A8 50 i "o R
WEHEFESHHKWERF QT DR O WEOREINER
S R S BB N R OHERE R OB 40 O W7 B{EKH VR
104D L fE A SR P 8 5.0 8 kD g
PREZRQICAOOH P B RH NG L BT WY QERBROHR
| QORI ENBREIVSLENEOV LY WRRVE
F (I QERERE N D ER QUO R LT WX
EHESEOEEKN O L VELSRNCUINGEGLL o - off
PIIE D0 0 R — N A O W IR NN & 0 1

’ ’

rr rr oo
MERXNR—NEQEREBESPRALOLL HIRNRIRID

LAT<LGIBESOH 0N RECEXERE O W I 8.3
2 O (Gould 1993)° DR O HEEQHIQIIVRRY
T EOHTYEIRREWKE O NE DU LS 024
ADIRREL WRRICESIEHE VLS O LT RENRQ I
SAXCHHKEOHKRQL =N m NAYMNE D" BERL x— )
R[RUSLAH—NT NRIEESIEFE VL O RO 0° sV
SEEOV EOKRE CBEHCER VO QEIZE KL 0
& O T 1 R00°

E#FEN OV RECENERSRE CEHEHESHEFY HRENQ
ADCER ¥ SEIVFERH W HEEVRHS O v 2o S E
2 RECQEHERNR SIS Ao fmiiflda O
RAPOLHLY POFZCNORER IO R — N AULE{ 0T
W O WEHBREHDO WY 201 ) AUNERIE D207 {4 B
SYEHESQHEEN QTR LKR QMM Ve oL
N0 FEHERQKA N — L WRENQ VY ofE T 401
VORUVEHER IS LEORIDL L PR PR R0 Ratd
WO G L EEH W O v 2000 L0 ) A M ESTRITE 0140
W0 FEZRT VRO SN BEHHEE RGN LTV
REHENER O (2 - wiF)° QUK O RECER
BRNRIUOSOQEHL SERES N Y {r#L081~
H=Nm A WRRIQND — 2 QORI HiRE OV S
LU0V L RERVLHCIDONT LW I N o
N CEHES R IHUE O W 200 200 VERE
SO WRBUOLMWOENERRESVIERENL QU

13

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

14



I D~ DRI

TR

ATV N=—=& TV T4 A [y TR TR

B Q ) AW R AU U S0 AU IR B & 0 O 2 49
2° D& oRYBRLC VI Nmig O LR WLRENRES
SL—"DHXCERES | B 0NN QERIWE Y I
SR WREIEJSR 1ELS R L EHImEHS S
VRIS U EVEREGEVIEC BN SN DRI W FER N o | N NINE 2 o) Cte)
BEWRIVEIRES | {231 N0V KEERANSNE
OB DML 0 BENG WO LW B0 L
LB DUHIE QHIKE AN — X QRN RITHORR S i
SR AUED WY Z¢ (Ohno 1996)°

DN—RLQBRF IO EHERKCLEVEEX L n—N
T EEENQTeEQH LN LH2 QKL VIN 210° RN
NANEEEY O LERERKE YN O RKEREIKVE 1R
Q8L 2 —NBEHNERKCH O SKNA—2" B Q0FEER
ERRE B B RECER VL O DR oW RONLE 0
o EHEKEICRENR LIV S 0ORIE RROER
BN CERARL 2 — AN R QA QO Ly o)y
MELOLL O PO VB QIZEEV S0 ) VPR IR
FO IO DR O e N — R B0 BRI E
EHENKECEHEVLE O W ICEEVEL M RANANE
B SEIEN O LUED0S D TERERI] LUl
300 (Ridley 1990, 1993)° {—"N H X@BRELN BV
QEELA—DNRBOR HULEUEEFORGERRECH
HOH4SRENEL 020 D& fnbigeEunRaE
BREL X — N 0 P RBAOSRA L EBKT 1)Q L &—

KR TERIREEWR0 BEHOEINE RHSEMIN
NKEE QIR H0° sV R BHNEI O P HEREE 43
LOHEECREOKKOHEECHK LV BL LY QEJIORR
QMR O LRI LY W MKEE | K2l D48
&0 HQ Ve
AOBEFHGRELRANANESCREL QL VIRKW O Y
QPR HWED| 0 QRENEN@N VLD
S50 WEREF VD RECEHEIHWH Y W ve®b s
KB O 17 BE BN Q0 SRmNEKL VLS
R ANLSOEL PR dN—eH BEHOHMHEVEESK
REQLI B SBUKULSRENEKL OV EKLL O
AENY 5507 1 oDV E T HERQEK LEE N R 0E
B KEmE N EEE N KGOS L Va0 DR 048% 07
RANANERNE CYIRBIEH QHK L B LVEINY2 L0
S LSOEONYINNE KO WEBHTE L R0° B
HLRQEFEN QTOHR S HBEREH I VLT 3 0L
DOV OHS OLL QR B RHRECKEEH
B O 200507 Ry T QUERPeR CNEORLT
SQR" HEEREN-VVQHEREE 0L BRENER
PRAP LN TP EVRIP D VI QDB {8L°
UK ANEA OO HY - QoS (QEERE] WiE
HEDRERVSHS S HHEH0 S e’

N RV S IR O B N EDC © M B R 80U R
NV QTR 158 2 1 0 MR EEIF T E BT iR O v S VR S
IEVECH e MO h ) CL B ) RIS ek

1 D HE IR T TSR N A A0 1) DL L=V XS
FP2BOLDVERCHRS | ELE ERIREWS Y
2 DRIV RYDL LV O LBRLEVOVE B RIS
SR 0OV W N RE MM o KAULEEIE S thid O
A SR R VR P ANQT VR — R L BEANe?
Spe DR TR VKIHEE] PR MEFS {—">H
XKBSEBKENVIIECERES L NEEQRDBEN
TR/W L LAV LORNTIRNNET D H0Uae” Dg d®T
RANARNERECH N W NBVERESNLDOKN
A——— O ERHE FEE BXE BRE—NER
PRI0P R RRCADYBHLT VBRI TRANSNE
MRIVTVQHHELEHENFTRE LR O 4d K OLN A —
LM QL W00 SR Q BEDLL 04 v in
8+ HNOKEVRBOKELN R I VY HUELKIE W
BLLROLEOVRC] (Gould 1991, 416)° 580 Ey Lo
EURIV DOKERENT [HERER | $H02Q B3Ikl
OPLEE04L0° RYBERANSINEXEQORIN EHE
NROEKERINTYNNN ] @REVLL 1R A0 RN
DRNGEREHD WRUS O eml mREN O UNgEe
L= NGEY O HIHQKIEVKDS T RHO KK
SRR VRN OV VOB QL VS o

S ERHOVOIERE

N—REQEHECERURTOEFIN— P HERCEYK
FPA8 0 T HERKVBRCHEUERHK R O #HEK
U WOEEMHEKFE Y0 S0 QKU ER
S HECHEFESF LT KREME - 2 - Ty RARIAK
2R | ZEHEROEEFTESLCL2L0QUR Vv
FENTELON EEXKSH MK

RWYRMED W SCERT Kh—2 {7 s BEindd
LAY R OERP” HED KEMFQRENE
EHNIROW S0 FRHOHECHBLE HRUKRE
BHOQPBL LN R NEBHR SRR 187
EFRVERSRETAILURLOOREUHT L QveE
BRA0EH-Y KIEEVRHEQHRE - KEHRR" =
SRS SRIEEY | UK OUQN HEQ S
RV BEOCRK N #9001 UV ETE e EHN B
FRWLH O PELH Y OORFEHSHRL LT [T
ERREROSUNO IR QO SBRE T v
AVEEHE R OHENROOeP SNV 0" HEH RO
B OGS HERS RV D BN S 2 QS0 @
KOKRAZRT RS | RKELNEL R KAuLme
AR HRINH TN SEIRM O AME P NN Y

7

L

15

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

16



W EOP O]

TR

ATV N=—=&T VT4 A [y I A TR

AR D& 1) QMMEQIESR VW21 (Gould
1989, 289, EmREINIZ -HIIIRK)

AU e O | RIKE Q= X MHR N EEQIKE WL
BNV EREHECEEE DRSS L SRS

DR DBROT ELHV L OBERE OMnE HEEQSE
MR L VERKVEEETHESHE (ELEXKEXICHW
H) REEL LT UL VUL B N R O
O TR—DNE=NAY] VIOXKINRN—WELY KB
LERRKBENLV LV | RYZLIRKELHE 002
O AR L HE 00T B VRS TR E KR K
#0 WO QI TEREHNQ KN 3O EENV
5404 0 D PRIBYENMKN—NYNI TR R840
WV B SOOI O L 3 ) VN ] (Gould 1989, 289,
REENPm)°

BTG EIXESL{EITeLNE BRAEERNNR
L L 0 RS EKEHRENR A O IE 30X (W
) R0 DR WDKK L4 2007 EE
BsWe NS L200 0400 ERESOEINT NN —
AN K QEEENEY O WO KN ul R EX
BSSHIBERR O VIR0 SRV ER O LRELE
EERTL OV 40" SH@BNDBEIOV L LI 0LQ RS
DRABLT WO QU ERKFHEGR T HEK S HESEEN S
BB £ 27 0 20 Ik N 00l 2 40

BEPANCLLDHLL° Q0 REV BRIV WA
SELKLHHKS | O 0% HHEN - HRIFEHN YOS
(M ROBERKDRLJTKIENR ) VEDVOLQ

EE SV EE D W D 30 ) AU 0NN ) QE LB Y QEE

KHEBE NI D MDoH P& ARHOE L 18

ARODL KON TELHXE) 8| 0 QB B8V

o 2 MR 0 RE QML S A0 By QIR S48

VAL Q TELHXE] 80" W OBEIEN R O

N 52 AV R B QGTIIN T O W £0°

ERRER S ERH

OO0 ERNESE0QUNSESER BuQE
LR N 0 Q° WA WD UEREHEH UV

£
WHDONOUDE Qv OHERNEL 0" 1) QIeNRRE
ST HRKREECHEBELN 0L VI 0
A0 P INSNE (Anopheles maculipennis) Q BEHaWE "
WOERHERSWI NSNS UKE (LO0N | MOESE
B ERECHEHKNE) NEELSKTEE O O# O UgP
ERER O LR FRQREECRHAN T XHHK
£

R
EEHLLE L QYA 250N0" Anopheles maculipennis Q¥

EUHRHURLIVLE O LEEOEIY 0 L VI KES
SNODMXOQEEDBIRHOHL L QY W D UEHEFREEML0
VOV WRONESUOUEKOERY OHS W
ROQHINLDORKQBHKER KR OV 20° TRES

SHEQHIKELOMILK IRHOOUL Y wOEIN
0N XEGEREEO WY OO QN VLT EXESOYINHBIX
BHREEFHRLL VL0 VNS00 ) RQUERERN N—
X B E Q TR HIX B KB E SR 80-0I0R0° 3
PO PRIBL QLD SR ON0HEDBEI OV
N UL Q 4810°

PO DN NINNT HFEREV O VY QR S RN -
MR ELEPRQW VLm0 I EENSCERE
HQHKLRHMRWENT L VAR B oHSI Y
DULOM° R ELHNAHS MEHE S h0” IS
A mEOW W EEP L0 USSR CHL° BEQEEY
BEREUSEHET Q400 Q1" HIHULTHeeERSH Y
N—LYBEIHO VLT | BFORRILEHKEEKS2S
A WVIER N E OG0 O EHKL X3 AN LINT LR AT AO
S0° 2D NIE S 1 QIR R B O —— R REE Q
EVERP OV OEREHRVESL DCWRLELPLEH
QO——HIH R © T MBS B8 0 W o0 KN <L
IR EROE( WV IUERS | O] QOIS 8420
—ERRE OV L UEHRIB LN PELOOUD Y Ry G
HI O LK O PPNV LR PR RB— & v M<EHIL

a
8K >
-~
_

3
EEY

FRELIR0LOVE O W NV EWER IR0
AUSDEEFEW VU S0 J AU M 5043 5° 500 Q B B IIE Y
HEOMVINOVPRs” ERNMOEES SR O OHERIS
O WOVELQIFE R W O VB QULE
KEQ | CRHWEDY RENDRP0 VUL O LR
NR° H DO DWIEN O LW Hease AU BRI Q BEEREHH IR IS
R5Q°

B QE

| CEKHKBN QT EIORERQEIBEK L 0°
TR QWOVENREEN0 OHs” =7 enn
PRQERVUSHOSH | H—A (e D" W
NP SUE QER PSS E—REEHEe WR™ 1
D =000 O bl 200 B R [ - hEERE) YUh
PEGL OB e QREHE— T EE S
OB BUNBE—VE 0P 200N TP Q 0K

Hnoh—Nm

LEon | (7 HEQBEGELAROS VL KXaENE
P.010° BKQ 1A hoQWUBELLE0° Vom0 &
RONDWEOMIRELY A0 DAONAONL O
bR S S BE LR ERSE Y Vel
BHOHL° 00 RDNO (11D PSS90 B
Q) HPWRHMEANDNY AN O VERNIRWL OH OV L
HAOLUR ST HEBAOEDGERERQRIL0 TN

17

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

18



WA OEFA~OREE]

c TR

ATULN==& TV T4 A [y IR TR

PN QLR N h g REHEIEI OV I LR
PREBLT IDREAELGNVOVATTROEION (0L 187
DR M—— N A DR @ ND R N HO N O W RE
OO DY Q ZP RS (Bailey, Slighthorn, and Goodman
1992)° WR7 1) QIR 0LE O VRO WY LS
WOL Lo Nhp=aQ LRI HELY RUESWHE
FER0" HEDRHEREN 0P ANNODOREBNREI UG
LU0 1) QRBEKNADe I SERSYIE n
D= QY VBIINL SI00 D& BKHEEN G I
MW REI VT OPNQVEDRELEILL 1) QRER
BEN QS W0 DT Uil J B a0e° 1) Q4
WREH (Q¥Y) RELUS0R0UL OV BELE (Q
D) RELLUSOUDEOLSL TADHY = # oK BEK
HUHREPON— L QRENFTENRERNVR va” 1A
DHN = PN QEFEDEKNIE) He-L QLU N Y 21040
s8¢ (Conway Morris 1998)° D& O IADHNY ==
K& EFQERKHEGE T ) QIR 1S KB .00 e {04
LOEIN O LW OEKHKRE L 0°

~
R

ELER SNERHEXEK

z
o
L
7=
il
#

BUSICOY HRNWERPOLLN SANTNDN—8 K
BROEENSERE ( QELEXIEPR0U L0 NN -y
NN N QS KEWBECHE YU EY Y S (Diamond 1992,
72-75)°

CRANTAND— QKRN T FCHERIMERRLC
a0 (IR AT NN =B NG TOEHKE - RHEERD

X

EEEP$0)° DR OELHERD | HOEEUEVESE
BHE BN QDRI S O KoL RSEICER
EEHUVREOVNDUFEHDBRORLAISQL LR HER

R

M

FEERDRAOOH U QBT LS O L0 VL nQRe

OoEVUS - EVE ) QELHEREI QT ENEO
FOHRYV S RMWER SO K—H AUN—=L —1
RS BI040 1T BN BN R BRGY
o BEEIPRRVE EXELIICEICERNLE
oo 7 BERL S RVEAHH O a0 R ANTND— S HE
RENKYEHI VB0 L P INR Q1)U 4e (Orzack
and Sober 1994)° M'&" 1) QIR IXIDREL L OB
RO R 1) QIR IRIRG BRI 0L B (EIQ
BRI ) A ER 0.2 4 s O IR RE SR QI L
O WEEORQIEH R R I K G S0 LU DRORHDO W
S 4207 STOEIR XL T AV OV HR O L4885 0 L3000
1520 Q BRI L HO 03 L3RS M 4 O W 8F-R Ko {898 2 5%
BRVOHoQ Rt wALANDN—Q# RIS [EEK
LR PSLOIEHEIX QRN VEROL

<.
—
3

it

5]

P H&EL 0 TRRE) Qb RN TEENS
HMESKERE RANANBEROENERKIVIULPSIF
L0 DR HOKERMHM LIRS HWRLLO B
FLOHNLORIPLORELLY L—"NMHXEKRSOMEWS LR
AN NEQHKE & O S NERBRING Y N DEiiE L &0
LT RANANBEUENE O EHRHEKSFESTR—N
BRESL 2= N4 23 NRAVEHEOUEPOIREL° 1)
CRRMHLT WENECLSUKED LAV IUg»D
SRS LERIVOKES | EUAWWILOLA RECERR
SLUra— "BV REIRDHIELQHERLUNnD’
W2 A O RIEK R © 2 ) & M 2 SR # DO 4
Q7 W S 0= N QR RBRIIRVEE O L W BR°
HeHo ) HEBEDENER - SXLER - k@R Lve X
A—NQT HQ | BOAMKIN LLLOPAS WRT
BHUL O URECHKERN QLD ORKNKE S LN 40
04 UB QR HEEDB MR LRy
VO ERVEQODMNEHRK AV OYLEV QMR ELH
1) QIER S HE& WKV HI 0 8 1 41e°

HEHREEN O LV OELHKEBQVOVEHOSLR 1)
HED (@IQ) HEKLOIAP VLA PL 0V WORE D
WEHOLARQ L L° SR BELELQEIN L WVQE
FHEESR HIRRHQ | T—"D 1 N WIS B 480e°
O#o ) QEEN S O W DY 0L BKIERNER
0 @ BEKIKIR e S0 EIHEERLCHIERRs

<

=

RN HRY QL WVEYKEESHREN01 A 080
0 HRYICHEEBKEL LS PV ELL QW
MNRAUEDSHOSK AN AR 2 - = E Pk LER
MO NEMBEX R OBIENCH VR A HQERUY
ST ELHERE v OHIERICKAE - BREER
WER HRECHHKSEFVENRERE A I CVEH VL
Q7 D& SMEEQ H VLB RQT BHRR I K S B
WRNEREENCRERP O VKW 20 e
S0 DR 0V BESELN O L QEERHHEGRE S EIOH
BOHERVEMLRHLL WO HEILSLRIR SO0QH
KPP EVRAL 0P LUERUKER 00" NEHN
MO EEEHICR U QURERRTEOSQUEREL L LY
0 NS - g VIRE O WY 24 VRS VB L))
AVRANR LA O WVELER VB O 0 ) QR
0" s QIESH IR ERK P 0 Q0B ——4= 8.0 401 ¢
L0 EI 00 ) VR BIE XK S Vv S BRI M 2
M0 QL0 ——aB M VRS L VVREY
B EQVELERVOL ORREPHL LI B LS
{0040 DR 0 U R M IEQ R SKER K020
Q7 RS S ) NAVIE A VS EN T O sy ol
RERRLVE OO’
180 ENOHEIAVREE 00 S0 1 IS
PHBONE L~ m NP # 0 UV BRESS S o NEQ R
0% MR S IR QEKH) KERIV0RVO KT

A

3

19

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

20



DT~ ORI

c TR

ATULN==& TV T4 A [y IR TR

ha¥s}

JDOPEOL P BHL L QN WK QORI S
N O’ S 0 R QREGEIDR | B QB LERN
O 0OV FQERHNE OIS 2400
57 2R ORRESVIONT N KRB a2 R
A U] T DT TR NV NS R MRG0 SO
R W ES DML WL SEH NI O UL RSN (1)
SMEEOV] AN NROSHQEHEE S8 EE) &0
ERE RQONHSENS (AN FVEDHON] KK
AL K ORI EHNEHD VOB R — X
LININN N MBI OV N RL08 | Bns D&
D5 0 L8 AN

B3RO FHOBROENQEIRELL 0N L o5
AN AL VT ER O L° (] BRI P By
EEF §—RSWVOERANH VKRN R HESE
Yo 00 ) VA P U ST ) QIS &8s
KIELHL2Q U L0 UL 0° VLR 1)
SEHHBLON | O QERKEN ORM BHOL L a0 B
LDIVERKSEHROE MO PN BREOVY L L0 L00° X
U500 EFEQEENDWH I UV O v O30’ RIS
HEDE IO LY WO HRQOERKEREQ KK
PP BRLoNKLL VEROSOEVES O O3agid D&
D7 QLI AR 1 F I K 1 {60 B R $000° HR
NS QHOSKELEOKEROIRHNEH VRS L W
e BENLIDLOEREVRERKESQERSHRY M®EE

woh k2

A2 Qa0 0 12 290° B0 U QEEKFH RPN — R
CQRED EOHBESEIHRINEP R ORESER
VEDKSELSON CEKLHAKE (HRREEN LS
ELHERE] 8 NEEEHLLL0UE HBURMORE
PELS 0N WK QEKHKRES #INRTHeEKS
fE R N R0 R Q G VERH 0L QM 0 40 Ry B
O L Qo D WUEGTHEE U VEIOR T o DL EEIY
BEREH oI I S &N W40 VOB EIER - MEERENY
HORL L 0Q NAUTEINGS S QP EH0°

[ ]

D KEEREVHER

ﬁyiUTﬁW%K@%ﬁ@%%K%%mbt:km\¢ﬁ
HURTOELRE LTRSS | Qv 0407 1R7 HeEHRY
RO ORI Q KIFEE D 4" EOv 0 L RELHOQ 4810°
FHE KRELSNECEINY - B HVREWRVR
S WRBHEHUEXE QL L H<LWEKUP0 (K - o
SHERE)® D& RO XRBKINELS POV TELL?
i QEEE VRV S NEEELHKRE (8R40 38
REQOROLNOOVQER N EELLSHRNEE) U0 K
# O CERRSBHRERL LGV RS Y
SLMNMBAEEE I ORI VEREN Y ROHREZR RO
£ 5850° BEME B 490U BARLIVEN LR
T mEQHEBMUDINMUSES VLT D& eXR

SEZAUIMNMNLS VORI EDNUN N EI KD ESL S
QAN O R HE - HMRIIE N R O 208 20 o8
20 SN XN R EEE-DRIE0 QY 2004 500 AU RHeN
A ) QERLHRQL LHMEL LY. RIKS miEiHwiE
HP0Q NEN A W QBRI D0 R Q R 187
HhU S ErX O LR IIE N KR O 200 5000 U KA
HEEAT KWENV L S0 (Gould 19945 Quiring et al
1994)° 111" P BB PRBETEN VL0’
BFOE O QHBE VB O\ 510° REUBIR O —R=
SHEPD #HEH ( CEERREIOSROL]—RAESHWY
OB BRIEO VR AIRRPORLSLT W o
FHENREEV O S HIECE O VENSBHL SR
00 (ERY] ERVERES QUL QBENISKF 01 VE
Aol S 20007 Qv QEENETEE NS O L LR
DRPL°T WERKEV oS O U B LR NUN N ERYD Y
£10° 2 ONOE0T CRRNAUNNEAT Ry Bt
KO RBLE WEELHITEREFCLPQLCRPIQLL®

QAN BEEION O L QEEKHIE T Qi
SEIBUKERE O 20LDUE WOMERNAK LT
oL BELENQEIN 0 L QERKHEERMU VR
B UeHOSHEBRREL OO R WOKEREY
HE&T K¢ OREERVE@HE OO0 Re HQEL N
KADQ ) VEERPEVES LS Qoo 04 uy”
BEOREELERS DEHERKKQEL L Q0N S0

X ~
=S B o ©
= ¥ 8 K
g ) Y Il
# S E W S 3
= = oo . B & -
B o = NE o3 8 & ¢
# S N BEw \ &2 ¢ =
A s i HE o B R B
2 ®= ® =4 m & o ®
4 [ P 4
2] 2] o] K & & ®
wla| X |25 2 | SRS R]%
B[ E] (=] B | D) 2| N i
®@| o | ? & (N NI N N
clR R k4
¥ ¥ & #
Bl
£ & o
k=
S
&
=
£ E
E = < Y
< # bl
N & E &
M
=
=3
W
< =3 = =3 =3 =3 =3 =)
= = & 2 S 2 3 &
s Q < = Ww
=
o~
o
Bl

21

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

22



DT~ ORI

c TR

ATULN==& TV T4 A [y IR TR

¥LQOVESYRELWRCUMNNHNOEER" GO
FECEEVBEL O v 250° WRHOSPETE RNELEK LD
SV VRRALRRHNECRLREE VRV OERITE
07 A S aEEWEE O 1Y 2007 HER M AT H BN LR’
i QEE & Q0rnEE R (background extinction) 1t
v KIMERE (mass extinctions) M O W IHEI0.20°
KB Q3K VB ESH B IR v B L B
MO A IN— b 810° S0IRIR M 0" K R 1 e
LEHEmMIEVE O V000 EEESHE i’
KEEE P HRE QR VREEFCRAUOR VKB RO
HEQHEMANTRY RSTECE Lo NRNENR P LS 0
20" REQHNT BHKOWHEHI LR O {00 W=Dy
NEREOVY 00 REAIGEXBEROKERY RS
BRUELOUVP I RO0QR RN OB ELE
HEEOPO# 0% VL0040 Y R SR NEE S
SOCRR—NE WY REERKROHUEK L LA KR
HEMEOP L08R WRANBEHSKER( PENVS
HUESRB L HHE SN DE L Y 2020 (Erwin
1993)° 1L O WRNNINN Q F WI-Dlmel 20 287 miEE
S¥L (X - FREEVOMPEORW S0) NEIHFREED
VIR DRTEREORNEITLoNL L O LULnKEL L
o°

K SEWEEBEP 0L 0 WURRE &y N1 Qe
DK O 27 #H" WRBHEIOL SR D5 0 U0

REUSEEOW L UBRVEIENSE O VL’ WOEKS
AR POV EEEQERRES O L5 U RES O
SHQRPORLL Nyl KEHEEBHITIRNK
ENRE LIS a0 EEQEIEBMWRR S OV EE
SOPUDHICRPOREL SR PN - CHEQRRSG
ENEKIXLBLLOLVL 00T w0 08K
SUEEIREKQEEH L HEHK OV L NN VR K
SEVIERIECKNFLE+REELLSVHC’

HOmeRFER KEEEQEHEVSLPC BN CR’
R B NYICH QEINBHIURIC N 508 L UEON® M
NI X EE o i N RO 0 #4E Q KAauSi I IXIR
SERYBLVKEN L HR SRR QIR0 LT
NEIE DIV 20 (Sepkoski 1984)° [EH M) rQaE ( FRim O 1 |
O SREBEQION 0 | RERKED TEENHW v
R HIV O RG] VS 0EEN DN O P HEO VRS
S EFRSHEEL T O FROKE S S LIRKR T ERY
HVER OV L4000 D{ D" EREN S KPR SRS
RERIEBVKEFIOR2OLLLT MNI Xy 110 SKE
SEUVNVSONKLHESERIFVEERFIHELIE sy
20 UL R SIRRG SV ERIF-VEENR QI L HKE
DV ROQE ZHRENIEWE S oueA L0 J Uk OL QY
07 10O MECRSKLS WSO KENLHE S
FHEQIEFE V.0 KRREWPLWIRNT 1 QVED
VERANNDONEBREROHIHEERRE ( SR Vv

AT QOB He R T K IR QIR O W S0 RO R
$L° K WRBRHALZAUOY I ORREHIQRERE
OB L0 V0 R e BERTEN— LS00
B HEHVBR Y UBEFRSBRY QIS U -~
BESEL O LD UL L VLN T N DV S
Q7 IRE - KIEEBEPVRY D HEQRUSEHELIESR
O ROELL° BYBW N &y MBIV eEEY
SHE (BEK) ROSKEN W QRS O 1 b
NVLOQRI 1)) RORTE A KIFEERHER L PN
NOEREIN (O 2\ @ HEWICKE 07 e RONe D HEKIR IR O
HELSEEEN O L VERS S’

HER QDO KEHPE QEEHT | Q QEVREFT WL WA
L RROBFLE KEBFEVKEEQRRNEP LN’
SOKEPEAKLHO UL QU Q0 E C WA
OHEENTROARKICHEHRK NV VR 4ot stk
WRET ERQRIBHEKS 0 20 0% DUAR O
M- HIREY CENEXRHREHRUERE S LRV OHES
[ OUARRE S 0 QRN LRGSO SS wal HiE-
BRUE - MNP ANYLABN WREENEE O O 0 YRR —N
L RUNENEKER OHBERVREHAIEO P L Le200
LEREEVS0OQ RN D20 D PBAGEKEL OB
PiRs EXLRPEHFOEENERLCIVIEKES | OLy5%
LLONOPLLT KB VIrikEE Q RN I L Bk
O LDQ P BL O D9 BRI LI DRI TE

HYBREJIORLEXE ( ORENR I VLHOW I LQW
DLLE VKOV L0 LK ORI FHRHOKH
LINREONUBIED KEFECK<ENBRNBRLLS
MO0V IUQP RS L QURDBIONY 20° BEND BEQ
BREDB(YRASROEULSHELEKOV LS VAR EE
BHS O VERUSEN N WSO RS E R
DEBLELUL 0L PRN°

Ry PROMENERERY Vo0 HEEQE o
CERERCL BHEHTERE LSV 0 UL K00
PBEREOVE Ry MPEING S 20N (2 SRKIHE

ENENIKO WV M QS QELHENBEA VR A0y
D QUM RO QHENELQ/R OV WOy TRY
SESRE| VO WHAULRD 00 QL2800 &°
NI XKFREDCRANSNEBRECEN T 11#KHVE
REE (BEREQ | E— ) Q0B #d S®RE | Km N
CREFEBRCOEE L R0) R4IH 0% FQBHFeH
HYBRED LREE (VKL ERES | #P80)” BR
B oD a (RS EHRFHQENER)” mRH (B
EQ T E) HERKWR (HKEQ) RECERSEN DEME
FEBERL VBN R S0%R%7 W N BEEE (RAA
g=0)7 TR aNKa—UhEy” By Q@R ExE
PHEOH R 207 1 RO0QE Y B R —NY | s M4
OQ BEELS ) VY BLL o NELQ 0 DR OV RY
BRESRNL —SRHE oL HI 2 M iE B TR &

23

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

24



DT~ ORI

c TR

ATULN==& TV T4 A [y IR TR

T WX 0 QERQECKWBEER L 410" A S an
SVBEL LY QO W O s BIE O ER N A
O PREI O UNKECHEE L L o NEIQ 0° BY
BB L BHHTERNERE | 23X —2" S0l B
NIHLER (HEENQT0HM-AUHSQE10H) 00 {307
LAWY LOBEBRERE ¢ SHEE - HPEEXNFENREOVM L
AW BISHCERIFVEERF LSOO —N
WEHEOLOSORPIRFDBLT VIR WAKENHE
CHERHEFBWEO VN DERLCRAILHL 20N B
R HERRIK GG IORURNRINSR HEBVED
FRRO | EOMEK (URDERSY S RICH
BRHEOORPIORHLLT DD HHLERKBVRLERED
RKBE L L0Q LD WRIESON R —NUD UKL HER
SALEE S BRI & FEHF LV LR L DPR OV
ERUINEENIWL O 2000 BREYEREL v
HYBERENLD0EO R QHE O LHENN RS NIRROE

*
BRI DR NSO OBREDWIEE Ly
SRS L UD VLV HEENDHUPSNK LW S08°

KEFEVEOREEV ST BRENEXKK IO DR
ST OSRERT WKL FIER— Y RCHICIESHK
MEH O WEEERL QO VBEINL L LU n—-
) QIR M IR O &8 S 400 RN O QEE RO HE#
U RPN ESHEEERREE eI S0 1 0
mOEED KEEERNILMEL -8 —2RKL OV

HHE QIR RO & NWR0&LON QM) Kl
S fEE 3 T 8 IRV 20 RER L QoI Rh © X
BB EPC KBEL CETLIKB OXEVHE SR
BHEHQHERNETHY SRV ICHL0 KBRS
RELRKICHESCEIHI P TS L 07 EiuvigvE DR
HPERFCHVELAL LT 050000
WRPAHs” PERSOHE P ORDCRPIRELL° B
HOZWIaheiE N OO KRN GUN RQEE 0K
WK EAFCH VR AT 1O RRIIK T B
FAENV L0 QEESHNHE U KR K G RYTP0°
7 BEVRRA S0 QI QRRWEIAOC KR 1 X 04T
S0 0N T R HREKEE NEIN040.0 07 DD
TELEN-EHESE N REP IO NR X L D4T#H 20°
1) Q#EHD QRN 1B oo iV MAE S ° ik 00 (4 e 1)
MNROSXR KU HE-VIHEN N S BHRBUS
N RARERYV Q Bl 24T < i 500° KEHR ki 2
BANRT WRE HEEEE K S — miE OV WVIKE)
EENEOORKRIKGIIWEEICKRIK LYV
807 UL oK VEAG ) VR A0 (KIHEERQ
oSS R QKRG0S ) ) O LIRS )
SOXRUYNKS BN HURBVELEE DY Ky L8
R 40100 Q U T L B QBB H A DADT 19
EHEEIESHEVIEEQ KR I K SRLEEF 0 U0 W
HLUEWSI S00° QoI L8 KEMR S KR

DHHON 0D Q RN 80407 BTNV oM Q BIKHA
BEREKSHAELPEEOYoHw O Lofae® 4 K
SEIVUEHKQEWRERNERFR VWOREHDBR Q0L
27 U0 00 Q407 W R BRE 1 e’
L0 ORI NN O IKEIRE QY DR HEHG oS
HESE A0 A% R A—22" NN Dr—208 K
HEERBIHORUD VLV VOBRRMYLPREESER
ABE O Z0UfED WY 250° 1 O mOEES KERERS
HEQHNEN KA LMELW AU LS00 Q3° RIERE Y
MEEAW L 0 QP BEV MENFESEREXEVKEE
SHLPART 1 SKNE IWREREQEKVREINE
EH oL’ EERENEUV0QHESRIEWE” HeE
RO L RENEEAAOGE N E S U RERER QRN &
ROV NOmSHER 1 SRELHESLONR K
EHEERWR OV 00T HEHSEHEVHENRES N
RORERELEQHIRRKILOLER 0V aus L’
AL ) QKRG (IR TR QEEHT RHE
HIRE S WA QU 20 UL Q E10° N — 2 LG {ED
P oeHa ) FEDBEBLEIRL POV RS KIFEREQ
MRARQRST WOEEHBEOOSN L 0QDN (Gould
1995)°

HORN KifFE QIR PE SECRKENKRIE
LOLE AR S K0 2040007 VD000 EIESTHKE
PAQOHBPESEE - YEXS—RPVELL08 L Ao

)

)

7

3

HEF WK VESEANOCU LN IR N UMK T 40 42 3048

o

7

vy

o EVEEANT R QHEVIONYIRNY QO L EOY°
(EVERPoHSE L R LEV) Eh QmE S HIKE PE -V
HHERL O 00807 EHER OV VIO SR 1)
QS EKEHRILEF QPR RE KEHEB L&Y
HSP0° D& o« wEPOE LN Qe
R R0 R KR T S HAFESE Ve KIHEEY @
ERUSHBVEEY R O b RSV BEIQHEL VO
EOERYBLL KEZERWENLRPUE BHKLD
VEEKA Y RMUETCE SRR S QEHE SRR D
DRBLOLL QR

72

12

o fBE

BYQREVE IDARNR - INYN] PAR—2% O
WEROUEGFTE JHUNEKURVYILL HEBORUR
0N — R QRN E NI Ane N BEKH S
OEENFRMBIE VA QUL BHU QKOS s
A Q40" HEFHEAR+REME VKRRV SN—_%
CEELINXKLEHELOQUL0ROY D OWREINK L
SVVERE0S00 R0 HINREQU QO SmED
SHEFE SV WREA A L IKHR & T 1) A M Q00
N R QEKESHEE MG R0 N IR N T Q0O KR

PN

25

i

i

HE(LEY

i

%4

ZD&kG

HiEk b oo A

FGE) F 12

26



WA OEFA~OREE]

T A

ATULN==& TV T4 A By IR TR -

DR OV RN BHoHKHITE Oy 230
ELEE O 200 KIEFEEUERAOBESS L EL LY
0L BHELEHERE) O LD IV R ARG Lot
LOBERINHO0 D EFN M - CHEPY LR QEKR AL
VAR | QRN DU E QN0 DR 07
KEEEQRRLEBELERSACLLU D EOLGRQEKNY R
QHKRIBUOLPYQYBLL VL k-PIRE NP
P IE40° 1 QUL Y RIRDUHOLTEHIESEE L L0
a0 FEMHBSRENIDIE O VY S o NEIQ e Qe
DEDY RO QERNELOEBENELVVIONLYQ
7] LAY IR O W A A0 4L £° B AV EEKESH N R
R™N—REQHEE (FZEHR FUERKURFCROEH
BUEEOV L0 BFREHRVERDBRLEWRW L 8L QW
D& N SFEVERUAON HEVRQ QIR v MW
GUNEEOSPEIRLLT VR—RAMREEHO VAR ¢ M
Frgn O S 2 QPR Ry QERAOREFESYILr— N
VRO SR 0 QL0 RHBKOYWINB LS
I O HREN D 5 0 M ad O IO SR80 5°
FHKERTRANSNBERENIEUPEI O PN &0
NORMEHALRANSNE L U —2WEN VY QRBEL O
SO0HVIoQRPBLL° 00N HREVIESRS LS
HNKELERPL 07 BN TS O LEfYE N KONk
ORQREOSI QT V0N o DU ER Qa2 IE
QYKL VL 0 U0 EP IR L BNV Q 0

Ride EL°

(= KEKR & BEEFR w-ofF #WE)

LEEEHR RS L VR Y NE L P 200 RymkSh
NRRLUTYRKYLDM 200N WELGERSHINY
BEM0Q VLR SHBROYIVI o [HEKHLESF
) KEM MY BHH0-0Q a0 &0y {953
PBEHIQI L MESK L ICAED R AUE L ANC & D248

~ o
=

R~ R R RO QL IRHIR ~ R SR LU0 R RO ER Y
S0 (R D RHIER SR R SV O PRIV 500)° IKHIL
SO - st HEEREC N H o) Q RIEY BERE O 14807 H4d”
B ICE O PR - U S - o QEEINY R SEIN Y 500
IR PR 42

Eie NAoQREZEVR | #LQHELYDNVOR O VY QHE
ROBINVI VY HHEFRE WOREHLZ QFMEY B4 O v
BRIV L SO RBREEVER BHINRGLIY YHXOER
A0 W RN O N T S OB S0°

i ZEUROMPE ERSIYNESHA

B XEHHKEEHROVE XEHKKEXRBEHO 43040 T
Mo 00T EOEIREM Y L2800 Aiber )
REPANOV L0V RIS RN SE REQHIK
EHODOEHLIRIPE VORQEICERN KR RIR
HOL L VL0 EH0°

i <= - <HDQE

27

i

i

[ (R

37|
H

%4

D&k

i) F 127 HER LM

28



ZATFUN==& TV T 4 A [y X« TR« F2A—WLOPE~0fE]
* AREO LT TITANE L7235 30k

Bailey, W. J., W. J. J. L. Slighthorn, and M. Goodman. 1992. Rejection of the “flying primate” hypothesis
by phylogenetic evidence from the e-globin gene. Scicence 256: 86-89.
Conway Morris, S. 1998. The Crucible of Creation: The Burgess Scale and the Rise of Animals. Oxford: Oxford
University Press.
Dawkins, R. 1992. Progress. In Keywords in Evolutionary Biology, edited by E. F. Keller and E. Lloyd,
263-72. Cambridge, MA: Harvard University Press.
——————— . 1997. Human chauvinism: A review of S. J. Gould’s Full House. Evolution 51: 1015-20.
Diamond, J. 1992. The Third Chimpanzee: The Evolution and Future of the Human Animal. New York: Harper
Collins. # 4 7E Y K TARMIZEZETF L v V=), BER)IEET - BR)IFH R,
BrREtL, 1993 47,
Erwin, D. H. 1993. The Great Paleozonic Crisis: Life and Death in the Permian. New York: Columbia
University Press.
Gould, S. J. 1993. Eight Little Piggies: Reflections in Natural History. New York: W. W. Norton. 77— L K[ /\
PEDFE—FRDOHEIR & L Z2 O < 2E %] (L. V). ELBEFER, B)IER, 1996 4F,
------- . 1994. Common pathways of illumination. Natural History 103(12): 10-20.
——————— . 1995. A task for paleobiology at the threshold of majority. Paleobiology 21:1-14.
McShea, D. W. 1991. Complexity and evolution: What everybody knows. Biology and Philosophy
6:303-324.
. 1994. Mechanisms of large scale evolutionary trends. Evolution 48: 1747-63.

------- . 1996a. Complexity and homoplasy. In Homoplasy: The Recurrence of Similarity in Evolution, edited by
M. J. Sanderson and L. Hufford, 207-25. San Diego: Academic Press.

——————— . 1996b. Metazoan complexity and evolution: Is there a trend? Evolution 50: 477-92

Ohno, S. 1996. The notion of the Cambrian pananimalia genome. Proceedings of the National Academy
of Science USA 93: 8475-78.

Quiring, R., U. Walldorf, U. Gehring, and W. J. Kloter. 1994. Homology of the Eyeless gene of Drosophila
to the Small Eye gene in mice and Aniridia in humans. Science 265: 785-89.

Ridley, M. 1990. Dreadful beasts: A review of S. J. Gould’s Wonderful Life. London Review of Books (28
June): 11-12.

------- . 1993. Analysis of the Burgess Shale. Paleobiology 19: 519-21.

Rudwick, M. J. S. 1985. The Great Devonian Controversy: The Shaping of Scientific Knowledge among
Gentlemanly Specialists. Chicago: University of Chicago Press.

Ruse, M. 1996. Monad to Man: The Concept of Progress in Evolutionary Biology. Cambridge, MA: Harvard
University Press.

Sepkoski, J. J. 1984. A kinetic model of Phanerozoic taxonomic diversity: III. Post Paleozonic families
and mass extinctions. Paleobiology 10:246-67

Wihittington, H. S. 1974. Yohoia Walcott and Plenocaris n. gen, arthropods from the Burgess Shale,
Middle Cambrian, British Columbia. Geological Survey of Canada 231: 1-21.

29 (53 %125 HER bota—-7aeD2fg BaE EELRIR 28



