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—ASkE S NBURE . o AMRTIRZ R B NSRRI
TRAT PLEE LA NSRRI A A — N R B, RIS T — XU
ko (HEIFEA DU UM LERSE B, Bl inan 42 i BVA SR e vl (I
FHWE) , ULAFMESLANEUR RS & (B LE) , AT A0
FENFIHA A PR K .
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MR NEHA, ZEFEEYRN, W2ds, BAE S SR H
e tean, FATHEFEr R, MR, BN, e R N, i
BNEVFZ A, AL NIRIESFL . AT B WA IR A B R b8 N B4k
AT TR, LR e (0 v 2 DR A A B i T e e 5 N SR A
Pis.
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— WA

NBEA LA B HE: XEH IR 5 E )
B ARRARIL R YA N AR, B RARIES MR
(morphological species concept) FIALAM? R ZEFEAEF, T
EHRZ: ARE. WRIR2RaR, BERZ: K258,

ATATLLE EH)2, HAERIR F, A ANRYFE C 2ok, A
R R E—f 1, R BATEREN . AERARTN R A
Ny IREERZ O, KRKKRZ BTG , BREN (ERIERER, )R
A2 L, FROAKESE, HEhmaRE) , M (5K
PR G, SRR, TS A AR, EEETEAN BT
[Fl— MR

T CAUE B BRAT S NAR R R — 0% 2 ARTaI 0 AR AR i
(F—F) , AMERZFITN WA BN, @2 H ANEUB A%,
HREXTTE R, AXR, #e] UL AR, A NAEFRANE
X RREE) o BRIt ] DLEAT B KA, B0 /R Plridd )<A=
SERRE”, HSABATS Nt R — k.

HMNEEREEE, HArHER ERARAND, WA ARG, H
SR E1599.9% 48, REZ0.1%HMM/NER. XFZER, &R
NNFEZR” (human  variation, XN ANRER?) o TE—1TE(]
Rl D REETFR, FEF . 9 ARA XN E R,
WIR NI F100%AH [F], At S NG —B—FF, St fh 2 o
fEN (EHIAD sblas N T, Z0H. WA ANRZER T A, RILT
[F IR XLAG, RAMNIA KA FH— MR E— S XA
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— AT RAE, (HATEEMA

Haz, Xt MAEYESANIIS, B4R (genetic
variation) o Lan, JEPINF72 F— DM, BRI RS
R, B—IMFRKGEAR—FE. AWZESR, FERIAELK. IREEM
KRB, CLEEIE. &, RERERARE L. 2R, XFhZE
5 H AT A KRB R UIE A B . AT A L4800 (B LARS
H, teanud10/34E, SN AR N A 1] ge <A A R 0, Toik
HAAZHE, BG4 T T AT F—.

HEE, Bl SR EARR702AC AR R — 8, B4
SPEMAAER? FERITE. A AEERY 8 A, 4%
MAZHC . BIEARATISCHS, e FRALETRAM N, BT 2 Ak
R FE 2 L. AR AR, R EWEARARKER BUF. &
AR ? AT et BN Bk IBHER T REL 7. A%
BORF A MBI E, B NAEGUSZ AL AUEAT I R A, DR E 5 &
X7 A& [F — A%, A B2 AR AT TR S 4RI .

SR, AR HA AT S B, AT ER A A L LA
PRt N R R A TR AEAR A B X IR R - tedn, ZEAEWN, =DUH 4
A, T A REAE T AR R AR N R AR IEUR AT, Rl Al Be 2LV S aa At
Teto MATWER AN LR — A HOTRET, wJRES EamiRE], X5 R
HNAFEIFE, Bl T, EAER LR 1. 8, TR REl
AFEIRRIXS T A F, R

AL, AR FRECR AR, S ONARYIR (Y
FO - BATESEANKE, KDy H AR R RS . BUENA AL
i, AT Rt . BATHBEAAT TSR FIE AR TR AR
—r, EARBAT, EXMNRIEMITZESHEEERES, S ASEA
ZHL. BRAFA —R, ERNAFAAFNLE HERNSaE T E 2
NI, A Beffe 14 Bea sg el , AT IE R e 2 e, PLA AR
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MR IS 2R A2 BRI

20134F, BHIFA G2 I A—N 2970 15 4E 5 1) S BB A A i T SE R
FENAN T, REAES, JFEE 7S st BV B, XA
FIRA IO FUARG S5 Ao 20164F, BHIEN 3 PG EEF K044 1) i i 5T ]
I 4373 FEH NIRRT T RS EUS i T R AR AR A ((Hid
AseaFE ) R, SR fe 285 N . 20214521 ,
B JORHIE N 02 A 1B A8, AR PEAR R IE ZR AR R R R R A I = AR
WA R R IFR A T BEA 100 5 R I B ZH, AN ARAS
I AL D S24T 1B AR

HIEE R, EARRILE, WEDB5AT n 5EN1007 5 858 21
NI AR R H o B, NSRS skt v] DAt — 20
e 7. NS SRR RS
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. AR AT

20134F11H, ERAELE N TR R8— N SRS, BN K
LT — KA A . PRSI RS+ 8, IR B
ToiiEat, R AR g (Lee Burger) ZHZR T — IR, %
FTE RS TANHERF S A A AR B8 2, T ) et R S M
B HFEOE A R, NAERBERRER L, sEERT S
2, N ACA . A 2R, KR SEN, X
WR— N R A4 . Je 1R (apelike) HIFGIRIE, ERABA
(humanlike) FINJE? H—AL BB LSRR, ERETEH, 5
FEAXRENE. V20154, EHia 2 Al A . BiRa gy, etk
AN FEERAVIXFE N, MAGE (FREEER) .

“PRNFIAGARR 2t NI T E IR AN A], KA AL SRR
Fro REWE, FHEFEFETH AR KA RS AL, 4
KB, MaZ Mo LB Z VIR, L3 r R Bl 22 1
WiE L. WRBN”, MHEINE.

BWEABTERE, & AR FAEARMAN A7 3R 2K L1258 A&
Pk, IFHONEAT WS4, eI eEm A em GFE W=
—) o XRIN ANFAEL K600 E E 2 q L2250, (EARATHER——
KU T o DAL, Hupk B R e — P Rh——RATIX AN N

BUH PR A R, AR ZEEERER, 1K
W7 — D IR M. SR E IR SO I “BhISEA T (the
missing link) , PAZET NFIVIMI-GHEOREZ . SeiER_Gaitke? A
KEMIH B4 ARG 2
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WA E R EE AR —H RIS, e, A4
Tk A abrtE? R ANEEESS: (morphology) RIf#E S|~ 1) 7
o AR RRIE A A B SRS S Rk R AR W, 10 AN A2 FH B[R] 27
LB AL

FHECZ N, ARV 2 S A B W Rt (R ZE D2 15 N TR — PR,
H IR AR DU AR I 2, AN DU S 52 B B ALBE R ACH
Wi, DUNFESUAHLGE AN AT S . B, SCEME S A kiR (L
2.1) , ERSRVEEF. BMORISEEME SR (LR KREGW T, H
EAEA R I PF .

XEWRE, T AREF R, sMEMES NS, HFALHIE
FAEYAE, TR R4k Aafh (fossil  species) , 2 UL A Rt Fh4r35,
H e — MRS RS, BRI RS A . X EAE
%, BRUNER T HRATZ MR NSL, RN RE O KL 17, HAENGL
MAFFIAATTH IE R A 2 S A A, S YL ML, 25a4£EE
5, HBeHESFERNER = E/ET -

35



E2.1 EEMESHELEE (Andy Morffew/CC 2.0)

H NSRS EER, LR R A Bk —
AR, XA RER AR LS T R By, WRIRR IR 2
O, O R, B ERAE AR, IR FAAR TR BT T
AIIRKIL T — BRI A K B2t Al N5 G — A E L
HoiE, ARHE, MAEEE i a s RNV NESR, K H
W TILEK, BCRERRKILERL, FREXAERESER, T
I RIS — DT NS, IR R IXA R IE 2 A5
2o HEXEFEA MU AF SRR . 5 B, AREIERAEDY)
MR B A RIS A%
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%EIH?]EIEQEE (J.Glover/Wiki Commons)

XA 5350t NSRRI ARELH H A 4+ . #ilan, 2002
F, EARREE R R 0T AR S MR, I K &R AT B A
(Michel Brunet) W\ A, EJET AFKIERIINES R . V5 EE PR
KT, SR E IR KR A B R T CRRZR AR S5 28 1) U At [ i i
J1)  FUEMERHE R NBEXURATE (FERE =5 o XEITERA
R BENRE, REBEERES BRI BT ATEA .

E2.2 =FS

SRIM, TRRIER (Milford H.Wolpoff) 25 3F& NN KN, ESHGE
RANARELREE L, THE0EE. WEMEERERERE, AL
FEARUEHEREXUEATE . BRI SR B, KIFMH. EARN Y
BT AR, MR RN, 205br b, R HAT IR, —IK
<3 5Yk” (umper) , H—IRAY“FE5IK” C(splitter) » FEAIRNN,
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AR L LA A 22 e A A T RETF AR AR, T —4, MHR
BEE. TiRNEEK, fRaEeis e, EaRE NKen
il 2

20104F, Je 28Ry Nl SR A FUOR & T4 A4 1, BN
RAEZ YRR L, JE 28R AA R 2 A R, ] 24
Fy RO B 3 DR e A T
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=. BZERF N FHER LA AN

RALCK, AL LR —KERZE: BANERLATFEEH
R, KRB RE, A CA ER 24 I 33 £ S RO B ) 8 22 e N 58
ot ? dEHHE, XPMe8RLM, FOVERAHILRE, RAa8x1EE.

2010%F, XANRRATWMI 7, B uEEm . 8 E DA
K FO T R KRR 1H 3 (Svante Padbo, WLIEI2.3) 1)
AR S H B CRFE) W B R R ik, #ik e AN
Wk, IR JE NSRRI 7 . BEARIX AN YR, 2YEEIE
TR UF . 20144F4E47],  H 33 A1 BA LAAERAT 2R Z L k] 7 ORI — AN JE N
A REE S, FONJE AN T EVEL . TSR REEN T . 2220174F, il
AT SR AE 58 AT ORI — A JE N Ze MR8 -0 1 1 78 i 28 1) Bk AT 2
Wy, RETRAMEZEREFEE. 23

3 BRI AR A A S JE N5 AL ER AR R EAT EEXS, &
LA KRB < TP AEEPHRS PLAN R H AN Fa717 1%~ 3% H) JE A
N XHE, e NI ECE, X5 3 3Kt
i H= N TAREFRIIN TG FrbA st T 5 w2 3414
N& E. 24
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l/ ll
FRRERFFSIAEE (Frank Vinken)

XEWEHA? XF£n, BA ULKE2.4) IBERASN—F, MY
BT E— M. XASANDEHERYRE. 5F, RIMNEAZN LTS
NEH N N — AL Fp 2

\s

2.3 EEDEEGARX
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E2.4 (EERERRLARHLEIE)
IR 95 TS RARAR O RARI SRALBER, REEFEREIK
EA?

IR RIS, e HARACHS, JFHBEAE T AAFREIW
I R AT Wi R b 7/ & Ekﬁ%ﬁﬁmmm%imL,UQ?A%
JUFBANE NS EEE A R ANRIEER . X AHOIE XU B AR 5
N2 XU VERI G J1, FTLAEARACHE . X7 e a7 B RS 3R
LR IR TR, IRIZER A 73R >IREBABZ R — 4 F
ng 2

BRI TR, 2 RARM RIS N B e E AR . RN
JE NHIIESYE B3 B R LA RRI, A2 KRZI3TTEFT KA, HMAARFE
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FEI, ARG AR R NS BC, WOR FREASR, PrBLA REJAEMNE
A A e NIEEA

Ait, XS HEEE, FN20205:2H, SRR —
SCHIEFUIA BAA H — e R DR 0 il R 1 — ok 78, S AR
Foo b G e NHIFE . ARy NG 2 B3R, 1 B9
SEAE T AR AR IR N ER e AN SChe i, Ha AUERARM .. X5
RIEARCCERA AR ASCHS, 45 R EARN 15 B O R JE NEEfL 2
TAEMA . 2

IH 3 B BAEAE — S B EE A TTik o AT 1E PR R SE R 2R 22 1L kP e &
FLIR T LR — NN L TR B RSN T M NS, HIERIAE
TN, BARTIACN. ZBIA L LR 7R b 42 81 e R
BN o HEZR B SRR3R R R, iR it B E R L
No BEREEIRNEMNTTE R BB H 18 4% 2] — S EPASTHIEE A,
AEARATT AT DU S L BRI AR TS . PR EME, FHER AR
ZEUEAREAEM (BRI TRED B CEZ TR, WA 1/
W) o

A AL FHEREAZEWRIAN BN JER—AYfh?
EIAS N0 I ] AN AR T P12 . Se [ CRF) BT R)Id & 5 A
(Ann Gibbons) RUGhIF, fhin: “IRAR, Figfl2Z¥hh, a2k
Yok, FRRAETT LRI FZF . 7 Fr LABIA IS0 Ath T A A& B 3 A
FE NN, RAFRZNFHER LN, ZIBAG IR P
Yo MU N AZRWINLY CEVIRD ? XA S5IRKEZ S,
117 XA N AT DA e R o I AMEGE R AE AR B B Y

SR, 7 AR V5 5% [ g A RS 28Il 7 0 NI K E T
Wiy, E TR IR <t AT A O, AT AR TR
o PSOE A — L2 YO e AR AARZ R — M. 3
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LI FRFIE AR (Coyne) TEIEZ HXHX AN H 1] 7 A
MPERKUHE, EAMEE. MRt hREERHKER: EA.
FHER LLAMIBATIN, #HGZF— MR CEAD B, 328F,
A2 I Z 5], RIS AN N NRE R T, HEE
KB LI BGHT IRl

JEARTADATERPNE &=, i ik HARATHAA AR T 34
N, A EREIRNIE R, BT AT LERBLACN BIAH 56 58 il dk
H2Zii. X8, JENFE NEAE T F—AH0Fr, sCBCR al e kAt +
BRSPS, EXOEBA e, SR AR A A R
B, En LT A, PrRAiE e T F YR

43



0. A A 4R

2k, Bl BKEZNI SN R H 28, iR Ikl —
MENERE, b ER NI TR, 27 B AR <R IR S
A7 A aREReRERRT T S, XFRResiR B o e mdiod 7. RAER
INJTEERT, AR IO, Je N 55 7l i 2 BN DN 2132 i
o, BARTHEEERADEA LT RERE, B AR XL
1% ~3% M JE NFEED, FFBCA T E AR

JEARE NZZHE, BRI AEFET RGN, (HEH i m I
WrFiiEas, A ERERET R ZE, FakHit. PRHE
s JB NFIR NIRRT R IR . BT IEAL TR /A i 2, PRt
AE A AETARS T .

AR, W HATETA, JEARE 2RI, T A4 B 2RI
N, GFERE L BE. HASI e 5 DR R AR, 5ok
A 21% 3% e NFEN? B A R, B AL X
JENSZHECH), (HXEE AR Ry BRI AR, iy LI e N3
s 7 AR .

JEN ML AT, #7802 FHFTA 5t H AT EAERUR
PRV, RIS R . G R P B b
R OK B WER B, SRR AR BRI A . ITREAL ., 41
PO JRIRIE I 4 SR DR, 7 ELRPRIE S ¢ 5 L. 34

IR, W EER BT TS A DS N E R . B 7 RBUENE
BN 22 5h, BRI e R TN E 2 e N UL AN 5
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ACU . EMR SR, Wit K107 2350, W ANLL P [F] I A7
FEE=ZRNER ek —JENS FFERLAMEN, H=%2Z
(8] S AL A A O AH =40 2K

BOFT BT 7E R B, EAE20184E8 . (HARY REKRET —
Rl s WE3R AR T A1 BA B 99 3 A8 I AE PEAR R M BT 7K 2 L1 7y —
M3/t CLE2.5) i 1 5e B i B R A ——tth i B |
WA 2140% e NS HIFE R, WA 2940% M e R LA ST ER . X
G, W MSCEEIR I %8G B — B 5 B e ik —dth 2 Je AAPHE
IR T A B — AR I Lo SSTRIT R FFBuE vl :  “uEHE Witk
B, BAOVULTPEE LSS INEHEATIESE TN FE . s Ee s —A AN
LR 225K S A8 KF (Pontus Skoglund) M5, AR By B2 ] DL, — JLaxX A4S
DAz, “FEIRLLRL R A G PN S, el RE R A N R —

/I\ . 936

E2.5 BEMERRFELURAIGER—M3FZ LN aERs, S2ERENR, BREE
PBREZRISA, B88B8ERARERA (Thomas Higham/Oxford)
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h B R e R A A

FHE R LA WO At . b EAa oy Fw, A —1F
FAREWR - PRI WA — 2 e, DLRFHEZR BLAME %18
R N 28— AR ML) LA B0 Fr, AT b b -4 i va R R I B R 28 1L
XHIPHEZR BLIRAIN . FAS XAV RIERS LR, £ Re T4l
AP R R A E R . XA ) LERTEBITEN, RAEMEF L
At (EIEEE EFRER AL .

AL, 20195 H1H, E (R REKER T W EENT TR
T oA Ve R KA N aE M E s s, el = TE
gk e S ) H R S B I 7t 4 BRI, )R AR 1980 i i A
Ko ST A REEMEE, LT bR —8 e R LA —

K2.6) .
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i d
P

E2.6 ETHLittIARERATMENEG. KEERZPRENZ—FTRENELEE (=M
KFKFEH)

XTI A B R 75 B e L 4T AR =2 M K 223 858 25 vy [ A DL R L ASE
LR AT AINEEE .

F— FPNMeAT, AT RS WA e R LR £, (B0
A WAk B X ORI, XSS P N Aa AR, AR AT RERUE
BANRWARE I, FERFEM. ZXWEIR, R G RN H 45
ty, L BATH BT P ) BN R s —— T BEA U T LR RN 36 AF . A
A LB AE Fh [ Y e, A RTRE R A, (HR e il 2t A
AN Fr BBt ) R E e AT, Bl aR A Oy HAR IR B, RS
B KE RS T 5 I — 5 CORZIEN"D ety (LA
2.7) , “BGIEFENEZHENES, A LR AN Z R A
w7, AREE N ER AR

47



E27 BH—STHEE (GKSS/ahERRSEmE)

5, EXAERN R UE A IR BUE DNA, T i 4 5 D5 4
e, AEHIEFE TR RCE AR 1 At 2 A o ) ol 8 R SORAS B, AT BAIESAtR
efP N RRH MR E A IA S N . R A
WAy, Al UESE N R BVA R DNA,  {H A] feid ] DA ER A A7
WA AR IR RAT B T A A R S

o

2 RS BOUE T 50 5 LA A7 . IS0 04, fefa
T DR AT Bl ToVA SO . (H A B B 59k T 0 Ar50 7 4 B F i ik
Ao B, PR RFAISHR K S (0 — S T BT BA sl s DA Y o 8 B 5
T T B0 TR — I NF it Ar, ATERAE, Je AEHIAR
BN JEZAER NAPHE R LA A fiE ok .

F=, ZahRNE, BHAFEAOVES16TE, AT RS
JFOR B el 2 RS A . R RS TT NAE16 7 4R A A 7 ek = J
EEFRATI S BT BT RN B R NAE K 2040 SR A HRGE 5 el =y SR P2 BT 1 291275
Fo FPNXARIRIE, BB VF 2 0 8] 25 D& L S A AR
WEE, JF HiEE RS, @) CRARI Y —FERRA) 1B
P2 Ja RARIL T i m S R N o 3K ] DURRE, AT L4 2R B el e N 3
AIXFPYE H PR FKEPAST, B DAEAR A A AR T
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N~ i AR TR R H BB

PN I RE X BT TETT5, 4B KRR R R AR, 34
i AT TR AL H HBr . IWEIHT 0 ANFA MR s, K
At arT A, EIE, REH A, AXARE . FATLA AT
T A, MAEEAR. PR AN, XA NS ) 51 A
e E H A RO ORI, M e R A, WA AT 7T I BA
AN . 20194, E MalE BT, XAESEREH TEUE T E
LRI TUBER o« BRILZAN, IEH A B Hrai

H, WL HIEL (DNA methylation) J77vk. HZEAL &KL
AR — MR, RS AEASCRRERR TR T, dURmEARI.
MHEL RN T, XML, ) Bk — i, BHF A 0L a] DRSS
F— NV R R R AR 0 A ], RHER XA 1) B A4 i) 5
FRE. CAFFACAH, A HAaHEE R D, R — S A = A
NEUE, W E AR RSN ? SR, FEANE SR EASE, TR
DL B 2513 2R R 272 B — SR 72 T AR FH 3 A i R 40 1) R A0 S =X 09 A
K, BmEETEAREST (WK2.8) o ZTRBINVRIL, FFAR Sk
JENEE NIEE S, ARATTr S teisdk, mH#®A FTE. FFAKAHR
BN, HHEEKN, AIEMKRE, TaiRt. 49
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s ™ A ¥

E2.8 BEEREAFZEZENBRERAEIR (Maayan Harel, Science)

U, ARYEIX A7k B A SRR AT 22 Al 3E 7 XS A A
AIBRE et 1 P RIREs . AATIFE AN 592 - R i i R A=
—— e LR AR SE |, MR RIA BIA85%. RJE, B4 ek
ERCIRPNIN) S by AP

WEFUPIIN =54 e e A ATIIENT TR S BRI E R 44 1) (40 )
(CelD) AT, ESERFE EARIE], 15 ZRIRAS T aE v sk &
WA 1o THE, AT TFEE T N BN s KA Akt
To AN, BIARHNER RPN L 52 4
F. EFTPEBERNFEN, dXREHPIAENEE, MR RS
No T2, BAUEHIFIBERFERTVEHFIFEN, SonirE Az
FENo

I E T AN S — AN\ ERCAEEFE AN
AU — A ORI B s E IAE IR T, B WA E R (Rh2E)
T #2835 N20194F -+ REMF =58 — 44
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B AREATFARZ R

AR AR S A SRR A IR A 1. Bln, fedi R
R, BN (FE20094F LART, HURBIMEBHER A KED
N E RSO EEN, BEANFEOVESIN, B ASUGENEN, &
JE A BIBATXRE N, B9 7. HA)ihdd, X Rt ib.

SR, BLA AL S 25 HAR R A P 52, RO 1R
AAEBEA RS, I AR AL ER Al A E D BT AL — o, N )
&N P DN N s S = e -3 GO M 1K L6 e R PR L7 LB AS
fl, — IR WIREE LRI, Bant, —REpRAMNEEE
AR, B ANEEE, RE IR ORI —#F. LEIL
N, SRR b viike, BN N 2RI, TH3EE
ABA P i )y R R AT 7 B, EAL NARW R e 228k N 1)
LA N=A N X WARF G 1L KRR PR 1l 0 840 o
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El2.9 SAIRIEIEARKELE (Rudolph Zalinger/Wik)

Ber)ig v, AnERAMEEEM RN T, ANREEW L
Je &z AR (B SRR, ARISBCREBANEE € 1. LR
BB R F OO FE, B ERIREIRUR, ER KRS 245
(cladistic) Bl 2810, FERERIAHRTAR, XLyl B R A ERA K5
1o RS NEYFZ EREN R R, B BTIR AR M. A
REEHS AT, 2R R A AR B TR M TR S BT 2 R A
Blo WAZEFNESE, SUCERIEBENTREA S R, Reefsst. BI4S50
T8, HEVEPURHBZ NIER, Hinaia W AN FIDNAZHE 4
17, AR LT RIFER KB AR, Bt TA TR &Ko

HEEA F1— A WL, wie AN DORPIR I B SORR 70 SRR &
BN AR BT OS2, 1 R 42 IS A A A B KRB AR R AR S1
IR B, EAREiE /R NAETSAEL 72077 BI600 77 FHT, K T ih
ZHINEYM, RS 00, DAREHE. S EAR T E 2R P LI
IR NBF R, R LRI THERIER . BEEISCH B &AL £ il
Z I ALK 2, A s EL N GE R TR, A Bon e
N N M2 N SRR AL TR 1o e R85 A A R ) A A7 4
R R IEFEARHS N, X2 L RGE R AT U 0%, B9 &AL
AR R RS2 HW, JFAERE, EENNFEAEAE i
HRSE. APSHES— (SR —%3R) , BIIXA T REHE .

WXL AT AR SR E , N2 — D BRI g 185 L
NN . AEFRATIX AN R A 5T BAT BRI, 0 AR K
BEA, P HLas OB PRI R, S AP AE Sy 2y )R, ASRIEL
P, RmZRRHOoRE R T, wARd EHRBPrF A . Fdl
i 2275 RS B BT 402 FIMRT R 3R, R OS5 A BE 22 A0 A0 Rt 22 LR 4T
3 P EE

N T AP TR TIE, JIEES KI5 N PR 7
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N=RI: ) BEINRE R, SRVERREUE RN O o 2ARIE
FIN (TN Agatdif (PR 55, (2D FERE, B4/
TEARE R AR, Real 2Pl gz, (=) N&, EEUEMAN
RE Rl R RN T2, DR e 28R NI N (A
KD o

B :

RKPPTROGAEATFFE, TEREXITTW
H4, Rifigkbs B (EZEHEALX) (b
W IMERF 5H B AL, 20175 % 3K EP
), ARMREE AAELFFR) LgH L
Lo T FLAERNRLEFHE RIMATE LR
G- e A ARB. B At L—BRELH—91F
p A
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BEE BRI AR BT E——
Ns BB ERIbRE

AR L ILINEINE 1 skt &) URERRIR A 45 E . JRORBGXAMAh
NS 10N AR T, RS IR ERER . Ui, RIERTKS 5
BEHAT, HHBRBKREENMEALZ s AMFER . B E
W—XEATHE . B T HMMNLPIF/BESLIIRF, RAZRAER: RIE
AR IEATER NG ? XGRS 2, MWK
W EE, REMBVEATE. WK E A A RESHE, o m#
AL, OB NRE S N-EH T FEREAL A SR .

AT FE A NRERBRAZIE ) F IR A HORBI R — AT, T/,
HU T NI EERIbRE, B EhniE”, n Hkp H 8 9 Nk 7
Wt BRI A . AT S AR, N R RIS =
WIPETLH (g, EHEREIBIIEE S HE LR a T E, X
AEARERROL 1o BT HANE, WANFES, Ax<sizh”, %%, W
AN BRATEAFE R A, Hal IEAA R E EE B RNE
Ko

QR SR o fil P — R TERAE AR 52, 2B AU ? iR A
Rkt : AMsYI“BI I E, —2 DB 1.
ANEAETER, AR HIACERPrBL FATTRAH S RINIER R IEE A4 s
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¥ BREAKTHROUGH OF THE YEAR
b A rdipithecus

ramidus .

p " A rare skeleton draws back the curtain of time to reveal
the surprising body plan and ecology of our earliest ancestors

% was discovered in 1974,

v,

-
1598

E3.6 XE (F%) HTIRYaiEthIRERE

§ - lution. In 2009, this small cast

b might have lived. Lucy

* with a brain roughly the

® the last common ances-

. time in our past.

-

- F A - hia Ve

ONLY A HANDFUL OF INDIVIDUAL FOSSILS HAVE
become known as central characters in the
story of human evolution. They include the first
ancient human skeleton ever found, a Neander-
tal from Germany's Neander Valley; the Taung
child from South Africa, which in 1924 showed
for the first time that buman ancestors lived in
Afnica; and the famous Lucy,
whose partial skeleton further
revealed a key stage inour evo-

got a new member: Ardi, now
the oldest known skeleton of
a putative human ancestor,
found in the Afar Depres-
sian of Fthiopia with parts
of at least 35 other individ-
uals of her species.

Ever since Lucy

researchers wondered what
her own ancestors looked
ikeand where and how they

was a primitive hominin,

size of a chimpanzee's,
but at 3.2 million years
old. she already walked
upright like we do. Even
the earliest members of
her species, Australo-
pithecus afarensis, lived
millions of years after

tor we shared with chim-
panzees. The first act of
the buman story was
still missing.

Now comes Ardi,
a 4.4-million-year-
old female who
shines bright new
light on an obscure

4 ey 4 1._|'

- -

» "

o

.,\ .\. 4

Her discoverers named ber spe-
cies Andipithecis ramidus, from the
Afar words for “roof” and “ground” to
describe a ground-living ape near the root of the
human family tree. Although some hominins
are even older, Ardi is by far the most compl

A

_:Ih

By hand or by foot? Ardi’s fool (right) has an oppos-
able toe for grasping branches.

Ardi’s | was unlike that of

specimen of such antiquity. The 125 pieces of
her skeleton include most of the skull and teeth,
as well as the pelvis, hands, arms, legs, and feet.
(The 47-million-year-old fossil of the carly

b, pnmate called Ida is also remarkably com-

plete, but she is not a direct ancestor 1o
humans, as initially claimed during
her debut this year.)
When the first fossils of Ardi’s spe-
cies were found in 1994, they were imme-
diately recognized as the most impor-
tant since Lucy. But
the excitement was
quickly tempered by
Ardi’s poor condi-
tion: The larger bones
were crushed and
brittle, and it took a multidisci-
plinary team 15 years to exca-
vate Ardi, digitally remove
distortions, and analyze
ber bones.
Ardi's long-
awaited skeleton was
finally umveiledin 11
8 papers in print and
online in October
(Science, 2 October,
pp. 60-106). Her

discoverers proposed that she
was a new kind of hominin, the
family that includes humans and
our ancestors but not the ances-
tors of other
living apes.
They say that

8,
J.H.Matternes)
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BREAKTHROUGH ONLINE
For an expanded version of this
section, with references, links,
and multimedia, see weww.
sciencemag.org/btoy2009

and sciencecareers.org.

WIW.SCIeNCe

living apes or later hominins, such as Lucy.
Instead, Ardi reveals the ancient anatomi-
cal changes that laid the foundation for
upright walking.

Notall pal hropologi inced
that Ar. ramidus was our anceslor or even a
hominin. But no one disputes the importance
of the new evidence. Only a half-dozen par-
tial skeletons of hominins older than 1 mil-
lion years have ever been published. And hav-
ing a skebeton rather than bits and pieces from
different individuals not only
provides a good look at the
whole animal but also serves
as a Rosetta stone to help
decipher more fragmen-
tary fossils. As the expected
debate over Ardi’s anatomy and relations to
other pnmates beging, researchers agree that
she and the other specimens of her species
provide a wealth of new and surprising data
on some of the most fundamental questions
of human evolution: How can we identify the
carliest members of the human family? How
did upright walking evolve? What did our last

with chimg look
like? From now on, researchers asking those
questions will refer to Ardi.

Body of evidence

Andi’s biggest surprise is that she was not tran-
sitional between Australopithecus and a com-
mon ancestor that looked like iving chimpan-
zees and gorillas. Standing 120 centimeters tall,
Ardi had a body and brain only slightly larger
than a chimpanzee's, and she was far more

Ancient upstart. Ardi may have moved upright on branches and on
the ground, a key step in the evolution of upright walking.
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AR, SRt R FONE B AT, KRR, R,
RN F N AR AR AL 9 R — K J TR, 125

RISk G 2B =5, JFRE LA, 2S5 e 28k
ANFENARIWITT. 20165F, M2 E)E, b EREB S
HARB T OL T — N DNASRER =, MRk =561, 12/
TR, WETERT A R BCE NS . 2017524 H, THF
RAVFE NI S R E N (BEE) WP RS, A5k
TIRICE S AYERE, e N =B AA T RE S DNA, (Hi%
AT, 12AESS b i BITRA 2 T AL VR 5 BE AR i
(12,575 FN103F 07 TRICGERRHA, BEEZNHE R LAR
FEA

F—Jii, ZIXEA U EER R — R EE A UESE, v
BA KA REN BENE, BFk, TEHEMAABER
Bz, HuFtik G B2 st s o], CeEE) A (AR EX
X, BIn20174E VB AT FT. YRR E AN, A ARERE
(LE7.13) BATEEENEZAE, Je 2k N EINE NiES
R, AlRE2 2 NS Je i8R N IR S A5 R IR0
A RS, BRI IE A AR MR R, E PR
RITE A%, RO A A F AL 10 S AR IS YR U B 22 b [X T A 00 T e AR
o FRAT 752 5 2 A A Ay B R U S8 447

A B A HS A A AT EE AR SE RS 2, SRR SE P A T 2
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Mo, BN M XA BT ORI Z AR . 52 W, EDE i
AESE IR S NSRRI P 5, 5 e AR T X s sl o 120K SR 2
B LMAE— 1A AR AT tH Lt 47, AREPEA, RN
VAT RE NS . B, TSOUERA 1A, flin, M3t

(CARAEDEED) ML EE UL U RBATTZIRG A AN DA
WA ZEMIE R AR, RAEXME, PERZRNRAEBILXZ —. s
M, HE R ARSIV S b S SR AL — A e e ER

DNASEE % . JATA =] URARA I7ER 7 A 1. 12

E7.13 WFEARLBHE (REN/FENZR)

Z U X JEA U —TUE S uEdE, SRBE S RIN A dE . AR
Wi, e — N IR . 250 5 R0, AR Z Bl LA
) A2 e ] B Y B B R — B U A8, (HR] 721059500, RPN N
R 2% Ot 2056 =R A0a 48, ke bhisoR 32 I s ks
(Mousterian) &, GRAEPF NG L EHE, MATN 4B
oA AR B E . SR, APRERE, AR EE LR A
7, WETREGME —BASE (LK7.14) , BoREdE, MWEIL
NEE N, M170ERE, —ERNUGEERT, AL X b 5 S i
Pads. HEFRFE B SIS S A A &S R S E T IR
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KPR A R E P IT HSUE SRAE A RIS By AR X 8] B H
Bk, (EMREA NS iR, B AR AR R B,
R — XA AR KRS IO N AR A "X R W],
E R EILANBIRN, Hsi 2B, RS2 BRI, 130

E7.14 ditiRTshia—EasE BFERFERPHEMRE—RENX (TItEXMHRTAR)

157



o A IR AR PR AT

U E BRI TGO, OB SO 2 XEAL RIS A2 1E, AR
N QA M aRas”. B, JRMEALAALEL1002 T3 41T
KEPE)E, SETEALEN, EaEl, RYEEITECKA, &5 HE
WNBE NS REHEN. A ERTTFERESREAE, i1
AN H A XA R BN S ACH,  “EEan e BRIRIM . 2R B L ) 3E A TR
A AR, WIS . XA AT, S ECh B R AL
AW EAWMNR—ERE. A, BRIy, XM RS
WL REH DR T EANEEIE R AR LSRR
I

FRREE T — AR ERUESRE: <L iRAE, b E O A
WA RIRIEARZ KR, XA THFEE O R BIAKE
HUBRMETN S22 R (71580 87.16) , X ZRHIXH), FE1L
ABR TR EEHRHE AN A Sk B 2 XA T ARX AN IRAE 2
FIFER, H € e R, AhiX A3k RS AR B 7 A2 [ 3k A 3
R MM, XAEGEIRIESEZ 7, BRWA R WA
AR A B HRHE R R 2 R SR B, AT el 2 b PR . 7131
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E7.15 SMALESHNEFIRIE (RHE)

HIEE R, AT R R : 1002 J1 4R, HILAKE
FELUE, AL ERKBEN. BIEEN N, Kap N3, NAEKY
107341, R NAMBARKI R E N 2R10, AR IR N BT R
At AR, AR R AN S B f o HOR B, AR A fl ]
R SR S A A A ) o BRI N EEAR AR TS, I H S 2T
FEN AL, UETSREH EA—AE Nz, A rlaeeaitE
AR EZERT . SRORIIZEAREITM, B4 Al RE R AR AR, BT
B P 2830 Ul BT AR R A A o FI TS 2 AT ISR BB ATt 5T
Py FE o] ) N R BRI N AT T AR OR 28, AT R e IR b F IR 58 ol o
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20104, fE[E P4 N SR 5T ria i it s BN, YN JB %
ERr N BERA RN, IEE NG 2MeE AN, PaET I
RN BRI A 1%~ 3% Je NEH . XIUKILE 1 & AN BE
s, S EERN R U A B AR AR S, BT I
FI“H BIRATEUR” (leaky replacement) . 132

RIRPE R M 2% W (Fred H.Smith) B &5¢ H —M LT
(Assimilation model) : T A KE/HH HAEP, (EARATAEE H AT,
WA IRITIE T & 2 A S N2 S, DL TIAE AR R, AKX
2110%K H XL d Z RN, B3R BN FT— M4 206, (HH M20104F
A3 B TR SE R NER Je N RS fG, & Xt 2 EHM .

AR NI B 510, 20t L80FE A TG, &4 i
30%F . AAKEA BRI RZIE, ZEERTA 21 AT DU 741
T A TR ICE Z i NRERA, KRB AKX TE,  PARG %
WA Z I AL R &, R A TEAS S EFie.

20184F4 3, M KB 22 B ibtfe - R AIRA 7 (David Reich)
AR T AR NEH B2 E (BATT2WE, MR ELE 31X B ——d 5[]
B FENR DI LB R ) o BUHETRBE AR LFAS T, REH
RS, RSO ER A E IR/ RF RS . B HIR U 5IXA
15, RN EA Gl B D A S Bl LR I o T U R (P22 B
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O EM AR , FEW LJe2ERN . FHeR AR NZEFEAZ
A CRPSE —EE LN, M—DNEEETRR . AR T RRIX L
R AN« FE R # 4y (ancient DNA revolution) . iXI7#EArikFA1ILIR
B, FNNEWFD 2 B EE A O R 2R B RN, @t A IERSs
PR RN E RS Z .

SR, B 720104, AR NEIRFAE, PUFCH 1 H M
Fo X, MIRAIR NY——IE [ R AR AN SE ] R 2R IBOR
Kl U MERELERF AN E, —EREE. Bk, WA=
2602 %, ABMIZ RS IiiE 1. i (B2 WIFHCE S ANk
i, WARRSERINEEDY, HEFEES 7. Pritid: <3k
MIBE ] IATAL ISR, DN AR GRS, BATEPEIE I EXT
E{J . »135

ABHE, ETE, XWRAOFHSHEE SHBREIL. 2013911
A, R BRZEZATH) Bilg NSRS oL =+ I E PR AR =
b, RHMER BRI B ARFEEZRSK, B X e I30E,
N E SRR T R MU FEENRE L i &K, DR
e v G 2 S N ST FU A A7 e BTk . 130 At AT
FRINE 2 REZ KB, FiRYROMBEBE LA, SCRRIMCTEA
AIRTFARM” (B30, BRB R 2 L XA R L. (Hag IfES
SRS i “PTA KIRFAR UGS E SR TP HERERT, AR R
MESCFF AEAERE, MRIFAA T RER A B A, ”

R 2R R T N R X AR R T (CREOR Z N 225D
(Close Encounters with the Humankind) 137/, ##E T — Mty AN F1H]
N ERRAE”: BURNIR IR 15, HSLIapk“BrG b, b
AN B A, Eetn, FURtEE AN, REE gk i R
VIR S 223, B — P AN R o R G 32 ST m), PR DN e AP AR YR
ViR E g — el g 43Rk (worldwide bloodbath) )& BE——AF SR
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IEEWAIST R | 27 VO 5 (1 w2 12 R o il (A i NS S e
KA, EREBUR, B RS RN R AT SRR k2,

PLRBEIR E XA K. MEZ N, 23X A AR R
¥, BEKRIERIHE AR, Sebr b n] e bR & AN R m) I s

o FMEAEFHRAN AN REE LA, EHTZEINMK
FE RN ZR o WA AR SR R HER, a2 Z X AL UL €Y
G IRORR . HEth i, XA AR AATE”, R IRAE IR
KRS WEN, RAETHT AR R TES & A4 5EWT 2.
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7N~ AT ARPIAR IR

AR RARAE S MR AR IR, T BN A5G 2 K206 0 AR A AAAE
IE R AR AR PHAEE PR AL B R A A SRR S 2 3 X AL,
Y e N B9 AE e 72 K 2120077 0T MARME B R AR RPN ELSL N, 1
T E SRR N O JEESL N KN A ANTEE NH G
(A

RAEE K, HSEAE R BITARM IR UOC 2 2 s, R A
R, AR R R ATk, BB B R AR A A & R & .
R IPAARE, POSASEIXAIR . AR s, nAtiamT142
N ARRAEIRMREAR) . 1ENNISZMEY), B AR S54
S NAT], M A GRS, ZHREEIEW 2R . E5 R ES
NHIE N, AR RAEARPE R, T EAL, MARME
SENERE MR Z e ISR AL TR ) .

20165E7H, (HAR) REA R (BEEEmRk) , #RiH
AR 0 — RPN AT, T IEAE RS AR s . 80
B, WITARWIAGION, FEEHAREROZ M ELR, iR
JiRE LR

FHTRF ISR XA RERIEE X ", — V)RS —
A RPN SRS o A d% . “PrAubyasRy], HEMN
HINBIEN, SEFTESEREN.

A A ENRS, JERE I E AR A R JE
e BRVFZ ARSI, Ko BEARHAN, IRTHEANE =T
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WAL B AR N R, 1B ECH B AR Bk, 28
i, “FOmie, FEARE A, RG22 X EA U T, A7ET
E A A AR R, Er E N ESL S, e AMEH A,
ZIOLAAARPIRIE, OB R B AR (W NE) o« B AREVE
AT —A——HAEAR, AERE. RTXA, FERIFTEA.

Rk, BRATN = O AEAE, i BRI, BREH AR
B2 R AR R, T EARRSE R A, BiE RA10
JIERTE AP BUAE e, M AEEHAR . sz, AR AR S AT —
Ao AR, WA ER. i, WO ANEAHL. G-
A, HREAFI6MAE . 58S, HAEH300/7FHT L. Al
R CREAEI) ARV A, ARATREASA —FF, XA H AT, 3,
MEDHHERE, BAANEMEAT, A REIC st His .
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B HEM PR

Fe AR )V P RIS )220, JRATTAT LA 28 76 o - 4 34 2
Bl I OB AR 4 5

M I X AL UL R S, R A SR B e gt AL By A 58 1
MAE, JEMRERESLN, £RLA1707FERI KRB ERoH, B2
LI A 40 DAL FEA T AL e i St . ARG, A T e o E
FERTER, WRKRY, PLEFAATERZ10077 2110 4R, fTEH
S B NGB R A A, Wil N (905 4FERT) « FAIN)EE
SN (Z78T4ERT) « KN (Z25T4ERT) , SRJG XAEKZ10 4
A, AR, P EA‘ULHEW) WrEEE N (12
JIRISTIERT) o Bl6JTHERAT A A, XEAE P EESEA MR E AN, &
ZRKABRINAAENBEAHAZRMN T . 6J7FHT, LI IR BRI IR
R NARFF e HRE H E,  HoAdf — 3055 o] B BR A B A L IR i 5 A IR
RFEFRAS . K= (JRER. JEMEEIMEIRE N, LR = 4
22 AR, SRS KIHE A,

BEIR ) 27 AR A R AL AR PHAES P HE I, 17075 5 B3k v [ i AF
BN FFJEAR, ARSI L8 0K I 1073 21575 55 BT X — I <Xk LA
W, HER TWRT. mptlil, XEEINKYL 7, HEENEA
ANKJEAE. &I FCEIBAAE20004E A8 e 18 SO 25 X AE B “FRATTIAN
BEE VKR T, ARMERIEN IR N L6 T3 S 5T R T #EA R,
LR EEhIzEALiER, AP ERR, JEREEATE. K4
f£8  S00ERT, 4l VB KAISBRI IR, P SCA AR A i 5 1Y)
AR SCH T 4a AL BT b B 3 3 X 2F
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IR SCA I REE,  WERAZ X EEAE6 7 H K E AR BB A2
R A amt—a T EALELRE N HFER AN (O E S
S, AN RRNE X [ SO B B BIE I B 0 JROR e AL S B
IR, RAERMA I AR T o o [E S s JRRAN S “RARFE ]
T B ORI, T A BT THAT — KB 2SR S . R AEE 5T
ARRTTEIX B 52, #8H s AL SRS s ekl ok, B A AT
Re T, HENZEMNEOEESL N TTHEASEE AN E, &5
BEASCHT S T - S IR SCALRE #,  BA 2 L AR
I “CBA BRI, MRS b, RSN L, KRGRIIATS A
RN . ETAAVEREAE SRR UK R Y i B AR A T R
Vi, SR rH E SO S SR SRS T SR AT O T .
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FHNE ARROEE—NERE

19814ERKR, EE— IR RIRA L E Jeidiblyy, HE&FEAAH TN T
WM A R R+, —EHIg, 2R E — A B
— A2 X EAXAZ R RBRAEN, AR 2 RFEAARNE
N, fEfF LERER? —mf 2, fifhE it 7 5 —NMER, —4A
BRI Al REGI LR, AW TS, FHATL
AR — RN, B2 PO, MEEESE LR —WN A
NFE N, BB TAZ), FRRRRTERE R, flH BT RS AAFE
N, BEH—MmBLLIMNEL. S REOREN, GFEHEAN. HAAN.
%IA* F—RHEECRIAY, BRI A EBNMANEESE L,

mAﬁﬁﬁ% FERUZ I . X SRR R MR R, Bipthe

— IR H L B RRCSE [ SR AT AR B P N 75 A 1O B AR

HATPFR AL, MR, M REARBRGRN, FEi s
EAFRX N B AN FE R R b, G RRVE LR AR,
Rt — o Bt WA — e Bt (PR BRI 200D o ENEER
EX PR, — 2B, RN BONITIER < m R A2E
e — B A ANFK O RKKEY. ttA?
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— HEALH JE—— I A AR

PAVERTIH LRI, ASKIXRAEY), &2 EARMEA i .
MAP AR R, A SRR AE R 2 AR PE L ) — HL AR
NREIFARM, J A, g ROV SR A ST AR, 18
1@ FHRAE, I ARBIR G, ARKAIESE . Eirgd i+ 7
CEEEHH T FRwil, MBI LR, [ fEt A Abih
XA AN F ORGSOyt Rh, BRI T 205,

PR R MRS Y — BB AR, P s AR T s, W
W2 E e R B AL KA —FE . NIRRT G, X2 —
Fhe SR Fh A (allopatric speciation) L% (WEFE—%F) . AT,
H A& RINAS R R B iy NI FE A S, A A RAS R Y Fh i b
&, HEewA 7T<“ANZEZER” (human variation) , WALEAFE, AEEIE
AAE (BRINAFHE R, R AFHEL4) , (HERGRER/N, Ek
AR <A TERR S (WE—F) , KL T [F— P
CEN) » AICLEAHACHES, HHATRREAS W, 8 WA ST I~ —
o HFHXAFRORANZE, EFEFEMET TR A FE, 258
KBOR, A AR A R I

RTINSO S A AR, LR RIEA T EERA,
RUONTEAN ALK, FHOE AR R A Eam s A — . ASSHIBR 2 BEE 541
2R 5 S MR AL AN R TR, DA 2R SR DA ORI AR 1R
15 B B BE & N 2 A S R A FORES . 19

PATESCE N JFUER SR BRL, RAABt? &% &yl2h
2L, JE RN R, WU A R AR 1 K vb IR LAr AR B
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PR AT SR AR AR EAR, OB & TR, Frilikta =
SEAEZITRUMIE S, AEHA, BATHENE.

IXFRSEEE IR R, KLITE200 7 411 1 B AL AB AL IR R
FEEINZH, NRM R ZERERNERIERR, S8R5 RN
BEE M. ETAMNAZE (F) BE THEKRETABIER, A
AR, POy A TR A RS LS . BRI ZHEN, e
MR AEH, GRS RIBEE, FOTErBOER, R ER
R4Sy FARCENID

AN AR BN, DO S, R 2
PIRATRRM R, O 1 FRIIE RS, oy 7 EAROEEN, NSRS
ROt BB, Ak BT AR R NI M4 5 J L BB R &
W, Wl P BRI TEE (WHLE) « &Z, A
I BERA e 4 e e th R, AATT S ) AR IR B =452 B £ E 1

EANRKREBRNRY G, ARMIRE X525 = 5
BRI LRI AR, A NA TR ZE IR, FFG R E . HIR
TRRJERIR™E, i, SERARMBEEIEIEE 2R, &R
JUE REIS I (BT ABRAE ) 2 E R I AR 2R b e IR D, =G K
TR TAE, 5%, BRI A HIRA <R a1
o T, BEIAIFIRTEM HBORBR R, DLBH 50 2K Sh R
NARH I o

PoHh X 78 2 H B — AN EZIIERE, 2 Z FH G HR ) 5L 4k
&n] DL B, iIEAREHELERD, X —MEENHELER, R
HAAEAERAR, Br LA AIKEERRD SR A R, B A g BERR 9 “FH
A2 (sunshine vitamin) . ‘&7 PAFEEN AMRTRI &P 4S5, A
sRCE AR TIThRE. MARHEALRDAL, BEARTETKE, B E
B, oo (FRST KA. RE SIEESRARIEE) . 484
EDANE, HATRELI K FEE A . (O IR 2 R VEREARGE . 2R
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PR 4 98 L LR SR o 140
T R SOR) 1 R T ARV (0 B, 2 T IS ot

AR RAERBGARIR, Bt AR . IR AL AAE200 75
HIE AR EUE B SR, BT B RCORRG AT 2R B LR, (2R

INED S, MUATTEASH R Rk e se e it ERE R AL, H TS RIS A,

FRAEA —K, FATREWE N CEuanid) — P E IR A B B AL A

Fr, I DNAE MR AN 7, A BeR R ATt . (EE NS
TR R R CEARE (R0, JATATRAERR, B GEH AR
PUE R, R AAR R, 2 AR SR 18 18 e AL T KK
R Bt R BT HET AR, ikirie, NEIRATRAE Nk

o
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. R A AL

RA6TIFEH, BANBRESLANZ G, WEIFRGAR, RBVGEL
TR BB AN BT 5 PR IV IR Bl i i 18 DX o AT T JEAS ) R € B IRAN A T
f FRANAAY, RN L X IR LS, S AN A IR 4
5, ARG URAK R, LM RN RN T E, EANRTEK
WSO BB GK & E A KD, & RAELE XD, P — RN
T, AT X AT S A H U BRI B K, BF Lk SR A2 AT DA%
i B o

S F U= RYEERDHIX . () alr; (2D WAka
Mt (=) 45 A R m b X . Ak, AN —F Rk
AR GE, AAMIEFE T LA i RD. G, SFa 20
—NHRE A, AR AAN . e, 3G E i XA T b A48 2
A, ARHEAE, NMEEPEESFE=A PG, 46 mM4EE
=D, BT bk, EEFE12DH AR R E, KN
AR VAE ARG 4EA KD

XA LU, A BGis X R A TR — Oy SR . By X
HiEse e, NBEAYEAERDAERIAE. A1z i LAt BB, A
TN T A4 RD, M2 1R AR SR AN IR AR R R

A AR AT, AN TV L, Rl Z,
ARTF NG A HIYEERD, T2 AR SR 3B PSR A K
LB B, BFE T 2 R AR T IE . ol MR AR i b X ) H
VA T B 2 5m20, DR 3 XA AT AN 75 B30T ) 78 B R PR A
MNBHIHBR o R AILF BE AT LS i E 2 4EE XD, A E T ik IR
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FIBA o

FIEE, AETRAE R AL, HEEE D, AR I3 90 S
LERPA R ER . ARATTRI R A, AR (e 2 AR R L R AR AR Y
SN /Sy UL I B BRI SR CRl IR PN % S AN LS ra= g8 Y
R4 2D, TRAB T 2 A e A Rt .

FRE A R AR AT R IRBI DTG, AT LLORP By L X A AT
[RIrHIR, R CLORI AT BBk, A H A2 H =25 0 BB R P . A
be, AR ST R AL BRI, HIELE R D, AATTAS 7 X R TR
CRPIRE . AR B R R, S AR 42 H I 55 b X Ak
AL XD, TRRARA s A O E AR .
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= REFELNE R

AR ORI, BEMZIUEmEE? —Rins, #. H4
JURMESL, BRI B ARE?, HSHUERIR 2.

Bt 5 ERTR AN SRR A REA Abil BEl, RANRSs, JEAE
ERRR R AR N LE8.1) , HREJEA N KR B 4%, EEAFR
NHEIERREIA B wtha? JRER R =4 %—, i
PRI, EMEIERM AT RAS 0004, E3EA LW KA a1k
AT A Y BB T I BBk . 56—, DA NBUfE e ), JUH S Sl
FEEFLENY), SAFEBMAEAERD. XA TAAATE B A =41
A KD, Wik TR DR BRI (. =, AR NS
R BARA Ty, (EARAERT, IR A, AR EL
BOR Bt PRI

A, HIEAIR NG — b Aesy, tEandbRRm s it, (H i 4l
b, PR AAF AR T . FRECAN, T e SRR R 55 P A 22 28 T 1L ik
TR, MEU ARG R 2 A a, (HIX PR, SRR
5, NATTR B R 50 EEAETR o

FEARINEG B, FIA20 RIB0LHIIX, JEAEEPIRRE: BHHZA
(LE8.2) A& N (HE8.3) , PIEHIKE KA. B3 ANH
R EAR S, HEANNDYIRBRC. R —MHRBX, takts
AMFE? TR, WEERISRBI, HEARNRERFIX, ERSR
NFRAELS TR D] 1 AR PR R o AAT] R Ikt J5UAS B 24 5 FAity i) T
Rth, HEEdIsHERNEN, WA RERAENEEEG 1. A, HENE
BRI, RAA RIS ERLA2  0004E 1), JHALK ARA, ks
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EEAH AN, JHRRIRED.

E8.1 lﬂﬁ?ﬂﬁﬂgﬂ*@*ﬂwﬁlHgﬁﬁﬁﬂﬁ'ffﬁ—:ﬁ%gﬁﬁ (ZE) ﬂlﬂlll?eﬁ?k (E) (Ansgar
Walk/8IJFCC)

FIZE, WSS EAEGNITZ B, Ar2aRaE A, HEIREliR
R, B PR SS AR TR AST, ORI R R, IHE17
ﬁ%&%%lﬂ&%ﬁkM#M%A%ﬁ%ﬂﬂ,ﬁ%ﬁﬁﬁﬁmr
S WA B CREmn# a0 PLAGE B R4S, IR B i it
RPN SER ST s IS P

20094F, EEEALRGERELH EERA, IR ALZAKE
[ 5 A2 5 JE g8 fEAT e i (Nina Jablonski, W.[8.4) 7E£— ki
W, SRRV E D SR RIS R, L IRATRUB R, B E
WEMLEH AW, Bk, BRESNYZZRA%EEZDINER, BA
Al ) SRR €8 R B TE VAL AL S 55 I BE G 2 IE M I B A R B I 4 2R
£D, o X AKE REE N TAE, DAV SBEMBIREE.
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BAIAFIERE SR A= 44 KD, —REAHIIMNTE. A, ¥
20065F 3 [ AV FE A PE 10 R R K N RB W E FZ O —
T o, M3 [ BN B b A 38 [l sk = 4k RD. K 4F
B AEREN, BT, #BEARIHRER25 (OH) DR
. 25 (OH) DRENYEA XD EEM A Hill25 (OH) DAf{E
MR ANGEAERZDRE S R, W5 RGBT (Susan Harris) #aH, X 3%
se RN SR N R SR B B T REG, b T 4EA =D& .
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E8.2 IEMEMRRARIEIREEEX (lan Beatty/EJRCC)
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-

E8.3 IFMiBEIREkL, REAEFREE (Ernmuhl/gIFCC)
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E8.4 XEHAXRFFRIMIENE, TIIRRAXKBHEL CEERESERIMIZAFEN
u#)

H BRI E IR AN S E AR X AT BER AT TR A HAb ORI
BEHE AL, AT ERZH4EERD. R, 44 RD AR
%, 1 EL AT CLB kO BP0 < A PR A R B, 1T RN AR X R
PRI AN —FE, B K. e, XTI sl B AR mYEA KD
NE, Bk HYEAERDAN T, DOV IR R AR XA, EfR
@R 2R = o

ANFREIEH — A IRt ——E A A A 2, ofERg ik
L BRI, 3% ~4%. B EARRRER, HAHD A
W, RAIRIE H KRS Ik £, a2 I PEaf b s Wik
FEPA LB ) R AR A, DL HER A B 1 LU B S F B
i, ATUIZAHHEZHER, SAEEREFRY, GRitlEikitt
R B 2 T UK
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(EREAT BTN, PRiEFATRE R B i M. HIEMRRE, «
VAR FL IR S 2 442 RD, DURICED S . Frih
AR BG5S P BRI £, S A ATT AT DU RE ' RS 22 ) R A
2, DA A ERD. XA RN Phik, P9 H IR 2 fth 7,
REOABERE—UIR AR, B AR R, EERER, B
TR IE AL, 4EAEZ DI 8 AT HEAS 2 LARLAS 22 SRS L 9T 75
Ko LMEMBRE, EOIVE R B8 ORT — R R4

NRAFERRE R G IREEN A ERTIEE, RN 18
HAb B B R A AR . BB R Ml ., BE e ASREK
K — M E—— N B SRR EIEAT 50, BRI N SR A ) 1 e
MAAF . NSNS AR, 77 Z A IR A R Rtk &
JRAEZEZRD, R AR ARHIR, SRR R . ARG =
AR R AP GRS T AR, B IR AR — M BA v i A
RETHIPIFD, AN AT ARG AE T 5 B LR P A S 5
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—]

0. AR

NRIAFRRE, AT AR A BE R WSS, MG e DA R
PRI PR DR B B4, MEERIZIE, ANRARKE, X
s H A4 2 DR Al 1) 2
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There is grandeur in this view of life,
with its several powers, having been
originally breathed into a few forms or into
one ; and that, whilst this planet has gone
cycling on according to the fixed law of
gravity, from so simple a beginning endless
forms most beautiful and most wonderful have
been, and are being, evolved.
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