Journey of the Universe

FHIBE

(2] 788 - LD - HFFER
(] B - XM - %
B /3%

/&

POSTS & TELECOM PRESS

‘ R TR AR



207 hR X 7= BA

ERMRHETFHEERAEE
B RFim, BAMEFRIREL,

F B 2= X 52 25 FAPDF (5E]is2
BRI ITIRIIE,

(BN LB FHREEAE
A, RERWN, FSEITERE,

BMNEEHEEFEZZ BAXAENR
MFAGCE, SE®MNELRFRFEIR
FERL

IMRMWEEFERITH, BI1H
gext iz P E IR {EARIR F X
Az S F HEBIENE, FHAREIE
RixERET.



iR - FEIHA - AFFER

(Brian Thomas Swimme )

1978 FEMNEHNAKZHZRREBELE
iz, MBINFBCIESTARZRRIE,
HHOFMRMIGFFEHECRIER, HA
WRESZ T FEAIEEHL (The Center for
the Story of the Universe ) . fti8lfETS
HEBERE, SESEEH - MBESE
B9 (=HEA9EE) (The Universe Story) »

588 - (K - 1852

( Mary Evelyn Tucker)

1985 F MEHELLIP K FIRBRHYPIELE
i, EXFRIFES, HWABEXERISK
ERZEER. MERURRHARRNSR
HIRFIARFEE . BT EEENREE
BHOXY], WARMARTRYSESHC
5. BRSO - NBKESE. HiEE
MEBRYEE, 5HEE - FE5HT - HrifER
BIERHT “FENHE" HERE.




Turing WESEE R

Journey of the Universe

FHIIMIE

(] H##E - L3 - #iR
[5£] 1IBmW - fRKHE - 1E5
A5 /1%

/%

PN T
i =



EHEMm%E (C1P) iR

FHAGEE /(3 B, (38 B B
Mg — Jdbnt o NRMEHHARAE, 2016. 1

CHE 2B

ISBN 978-7-115-40009-3

[. @5 1. Offe- Q- @O 1. OFH—
R V. (OP159-49

] A B AR C TP A% 7~ (2015) 251765515

N EIRE

AT A ? FMTAMT L AFAE? Bl 15 bR LAY A= i By 12 an o 2
177 NZNEA: Z IS AE — BB FX LE I B 58« XA/,
TEETIRNE T RHEAIR S AR T8, RIRUNE T— A T
HBERAT N TR L i e X AR i 8 AT T4 ST (AT P [
AINH, FHAR A I T AR T o Y AN v 85

* % [BE] s - FEh M - HriRak
ESEETTREAPS | P
e PEFI

TAEgE L
TLENH B
& R R R R AU AT L E A RN HFFKIS
WRgm 100164 IR 315@ptpress.com.cn
Mk http://www.ptpress.com.cn

bt Ef3 ]
& JF7AR: 787x1092  1/32
Eigk: 5.5
FHC: 101 TF 20164FE 1 A5 1 /R
EN%: 1-5 000/} 20164F 1 HALATES 1 R ERK
FERGTRILS K5 01-2014-6526%
EMr: 39.007T

IEERE L. (010)5109518635600 ENSEFmEHLZ: (010081055316
REFHE: (010)81055315
JTEZEWNE: REIEIFEE 0021 5



i B 7 W

Original English language edition, entitled JOURNEY OF
THE UNIVERSE by Brian Thomas Swimme and Mary Evelyn
Tucker, published by Yale University Press

Copyright © 2011 by Brian Thomas Swimme and Mary
Evelyn Tucker

Simplified Chinese translation copyright © 2016 by Posts &
Telecom Press

All Rights Reserved

A SRR WU Yale University Press A FGHIEHL
AR A R . ARZE R BEFa], AR LU 752
HIBAP AR NES

WAL AT, AL 5T



FVAR P kS
BA BRI,
P A2 H 09 AR e B A%
% 2 RAERMAE—RWY AT,

REZEATTAENEARLE —EBE,



B WM

WX T TAEA B C 20— B R R, 172
NSGTAT—HEE 1B e FATARH EHeAT, AR
S FRATT A M X AR A3 AR 44 42 5% 1) — B b i 3R AT Y
No FE5H - R MN—THARE S BATE—E, TERAM AT
B THATX—ACAR “HR ik, R soE H AR
N MBRRR, 2 IR R D R

X — R B B SR R TR AT A S 22 S AT A BT
A, X AER A - RO S - R AR
MR ATET - R PIAEE A - TR | 953 - B
RGN BELCA - A 22yd | BRSO W4 - R, M
Ao HAE L B DUHL AR - EEREUR L A - WAk, &
L - BRI BIERL - R BEADE - RS BURAA
B JERFR . SR - EIRIRIE, DA - B - PHHL



vi FENDHE

W D2z - Y, LUKIDER - DRRTSE - B SOME e -
PRER

HEAh, FATRIMERABAE L L35 TAERSER T2
FRE W, ENEFARIET SR G2 | ITEA AT
Sedkay . B IUL G Ly | RRIGTERE G2 . A pRakml At
o FHEIES 2 XIS HEe 2 I eF Ik a2
WNER - RUE G2 PP EEEE 2 BRHEG 2, LI
Libe S

FA 1 BRI A T A B, AR 2 23]
SR EEGVEE . ANV B~ &% - ek
R L - BAEARZE AR - aih iy, A B - IURR . B2
i - Wby, 2 - DUHL - pEERI . MR RMER - R AR 4T
& B BT - HJRHE . A RR - REEH, RIS
T8 - ARANTE TEARDE - Tt A R X e ) R ESCHT 1 A AT
WLEEFRATAHAR T HMELLG A Bh 25

GRREGH LU T S B T TAR 7 TiFe: 20 - 4%
L2Y/C N K SRS | o/ N T 0 S ) 2/ N N 1 2
WA BRAE - R 2l - PR, B - SRR T
LA R R DY 2R - A - 2R, L
W AR HARENAE - AIRR . B S - MR E
JEIR - B VR - EIR. 29 - B L U - L
P - P Eh AR, IR - AR BB AR JE



E2g B vil

AUt FE S, UGB AR - 2w fEscky, By - B
RO, M - UL DYERVRE - SGRIAR . RILEC -
HEAT - fxi, DAKF - 5807, M1 — UM ER TR A
e BEARRATELAE T H B R L

R L R PE R, BUEERE - % - BEAR . M
BHRE - B - RABLUSCCRHIRR - R - W, b
X SCAHOREE. MIr - RS S AR A 90038 1
SPEATERE, B AT 23R

FA LI IR S BT - BRAA /R AE B B 225 SR 1
AR T SRR B . AT IRSCERI T2 TR IR F A=
TZAFMRR . Ak, EPNEE - AIE AR T AR A
FATOG RO 4 R PP+ 22 RAMI RIS - RN 3k
HE T — Gy A TE RS5Ok

TEHRE R, MOl SRR A B B AT - e 2 B
XBATH SHFIRAA AR ST o TEHRE A R, AT
Ko WA ORNGE TR Za 2. AL 2R
Ul - BRI TRIR - AR R - BURRAL ). DR
T8 - RFIBHR A B R . TR B L - FERRJE
S 7 RS BRUSURR , FRA A JCIARE B SR A b e AR
JEIXARE.

) AR T A R 2 HIS 6 A S RO AR ] 4 i
B FEERR - AT XA A ST A 2 A BRAR G M



viii FHEHNHE

BT f An el BEAE S 2R AR (] L R T X A 2T Y
FHEE AT NI IR BEAR Tk A 1S, FERFA]—FE,
WARE B AE - ARy bl & T Rl 5 A SCRA
L

e, TATE ] A IR, 298 IR e s -
IR, BRI R . ARITTR SR A RS BA 1A S i B
DIREfIBh 17



H =%

G T oD 0 DR 1
ST B BBYTURR oo 15
ST R AT s 23
T g s = N (S = 31122 31
k= R 1 oL L P 41
T e o =T e 51
T T 7 63
YL = N 3 oF =1 = 7
SBEHE R —FRRERIETELE v 81
T ) I A1) R 91
ST B EREEEIRBG I oo 97
TR =25 7o N 105






e

5%

SRy

WARTRAT Bh AR B bR 2 e—— 5 R fABR, WiRS
e, SEAMENC . FREAARHIER R bel 2 )22 DL KT i Z JOR——
BA R TR, AT Btz etk 2
FAIAEE 2R A C— DR R FRATREHR 2] —Fh 5=
B A SRR B 72 i (B gy ZURAERYIS, X2
AU 2 5 B R ER 1A A A AR B Y 2

ARAPE— s, B RGES L—Ua IR Y T
UK AT A ST 70 PR 6 ) e T RS ) T R

HRIFRATX I, XTSRS SR A A
U N4 T %o BATIAERE, v iEE T —a
=t FRATH R AR E— PSR s rfT A
111 FH R AT 3 AP BOTACRHE B P i — 8, AR RSN
WA RAR, A X — UL & e — AR AT 3T
BE PRI FL GBI T2 0 o BEE A THY 250 WA B AR



2 FEHENRBE

FRARARY TN TIAEZ B IRE], AT R — )
HZERBBERIFIE, ROIGT VDA, TR 72
FAMELE | ARRFIESHS . DAFAY SR, LIRS R, 4
PRAR— KA, FHROFAR R R— 77, T —1
WA B A | R A AP IR A

XA RELEFA T R Z AR FA P ofE . IEn—AE—
TS, R R DR R AR T, FRATHR AR
XU T 0 o BRRIRA NIRRT FH RS,
X SPR R T HAEREE A S

TR A T A g —1

=

BASCEA FARZ O, B EN TR D HARGR), iE
ERZICTH . R ES A SO RS i
A B SEAO ARRR SE AR Y . BT T
UN REARORS R ENTRC S R o R (s VAE SRS
o ERHEF LI — g AT A=, Himg— A —
RN AR, Hetn, fif Shi)  BAERE ) e Vi Jrimifl 1 alis
B — /AL TTERE, (FEEY £2) RscFdigk
TR TR T4 A AHRBE D 575, e
LAV AT E AR S R B X WU ER B AR



g5 TEnsE 3

XS TR MITEARA B, (A5 ER Y, —
ASHT R T R g B RS e R I A LA
i), B E TR AR ZI M AR AR T o X
SR -9 T E S P o (DI DYUS St geb RLaPiE St
Bo EANEFAE OHERESAE ) FZARINAT . A
o, EORFRATATLS CIreh) BOATRE T— B e
e CEEMER 2 ) WO URA T — P ENEEHEEE, IR A BT
TR AR, VR T — TR

AT S HA A G R BUA 2 8] i — 22 51
T M FRA A, TA LA A R THFHREE,
RIS THA I ey i 2L S B T il 1 D s fiid . &
AT AL, IR FA TR R BRI AL # I AB)
1, MHRTESER BT a2, B AT A iR
NFDETIBNIA AL RSR), MR EN A E 2
VAL A R UE U A o 2Oy, X f s A8 A3 1
P R IUZ, AT AT AR Btk
) A tE it — RPN R, B A A tIfEE SR A
AR, MR RREAE R HUT DT s b R A R AR . R,
TE A, FADHRIARS], fE2 WA RIZL S,
BRI, WL A4 NEFR R, A rDI S R
D —FRBNA ] AR

R UATRA I REAML T B2, IR 51 AR



4| FHEHHE

SR, I H Tl i — et g G i B S oy
A, WA, YRIEFJEIERE A C B OB, T
AABAERAE AR R R o IR SCHE AE5 T A C A LE A
AT ) i B o T BB, FRAT TS AESS I HA e
IRIR SCUA B MV ZRb 27 G AE o8 25 At 40 BB R 9 it
TS o A A2 iRt PR & — A i o6 0 i
Fr, T T IO FRATRAE . FATEF R T REA A 6
B DA B . FRATTAAAAE R TR, T8k, i Tis R,
WA HE? AW T TP e M, A
Efar

B T3 b [ A X S ) B, I AN T R A i
AR MR A, SR A R H . AR e
R B 2 IR S =, I i A B AR XA — A
Polli——BE — AL Rk . FEA RIATIHHT0— > K
Blos i, DIEF 7 R A3 i, mififs &)
DAFS B AR T DA 30 B3 [l B s 07 1 L+ AT
Hok? BATAAAFAE? AN Y a2 fz o M ak 2L [ f4
WA e AN R

FHARE

IEFRATMSKIT IR PR . T H el ik 7



g TEHEE 5

X BRI NEM A BRI, ERAEER, T
TR S A BERAGORE AR KN . AL A G N
— YOI (L5 I AR N TH IR R A SE Y LA K
—HAWNF WHIREYIT ) BIRBER . BT A [ A2 e |
YIABE ARG T— MR IR BOTICRE M AL, R)5—D150
BT, JTIRIEZK .

ST H K TR I ELEAEA TR I 2 A2 b s |
R AEIZ — BRIt 2r, ALK @ & A
Je, THEAFIY (REMERE, NBET) FifEr)) 2%
). BARBLARK RO HIE, T h R K AR SsE,
{EABAIS BT e, T — I BATE R 2 R AR
IR, S AMBUE SR ARBAE WA RN, DU T AW R
FRA MG E—— ", — B (AT AL 1By
B, PAREFTEXMELIR R AL IIARA, — 4R,

XAMER A I IH I TRA IR - e, —+
THZE AR, AN R R EUR b Ll b, AR ——
Yool DR B SO s, KR E A TR R 22 e
FHRPE——DER GERMAIUB T, T8 A5
ASFEMER, MHAMEHIA T, XLER R LR .
TEWSEN TARRSEAN L, BUER A R E ZARE], BT
2 L —FRLE /N, BN B AR R RS
MK A O BIAERAE T T4 2 IR TR A



6  FENmE

SR, FRATTE T 1 PR AAE S — R EA B )y - K
YIS | B —E ) F1, BAIIRZ 951710 BEE T4 IR
A, 5Ly s Bk, ERERMEL. kS
Y4, X PIRAR R A 3h 28 R AE T A MEA: Z I A
Mo T RUZIKAE AT R A St (/N A L B, 51
X LE Y E T R A S — . BA TS, FH A —1
Rk, W R ZES, — HROX PR H & A Bl sl
ST

XA UUEE 14 1o -5 A i ) P A2 DI Y 30 3 I N Y
HARLZ Ak o FATHIMFRAE R G K, FATH O MEBRERET 45 A%
B SEHAR iz 8l , FATAFFAAAE. rTRASE, AT dr
ZIRLARIRE, TER RN T X A sk AR . IR AFRATHY—
W — I | — & — A I 27 E S AT 5 8 RN B s
ey B —mENEZPRHER, IERHTTFHX—
KHK”, AR A LB, 5 AR RETE 00 ML I
I

RF#%5%EE

TERIENEZ LA, T4 A2 T 5 e A5 A
Rif, BHES RSN T R M1, JadfE— i
A4 B TR IB T H Bt ling o XA T L BOA T A48



g5 TEngs 7

WA, XL Al AU BRI R, KR EE), RIS i
TPk, AREEAEBEE] 5 R AR PERERE - AT

{HELA A R T AR B URIRAT, B R AR
HKEZ SR I, EZ2 S C eIt in i L. JEAK T
ZIJHRIE A E R R . — Dl 5 — Ak
b3, FFHENAHMEIR, RS ETE T —&, &
B, XEEHHIAS A RIR I AR P RIA . (HEEE
THRARZEIG AN HN, X LG AU A =S HIT U615 LA
TRk

T ISR A b, AR R
A AL R TS LB ] B I A B R — AR T
FAR T Y PR R SRR AN AR, BT B AR ER
ZAFH—E B U, BME7EX R T2 R . —
MR ARR R S — RS S . N TS, BT
BT T — AL . BN ek T i,
X L8 i AN e R, DOEHIE R 778 . DIRTAA
WERERR B — i HERERETRE, GG — T AL A 2
PR TR R B 7 Bl A SRR LR A7

BrARMEAEREA 247, B0 T4 e AE AW 1 i ok
Fo MR, TRBLE L, FRATATLUHE A SRR 5 — 5
o FATATRIAERE B — R AR o, e
FLFANE AL, ZIIAEAEAISS G IR R o IXFEI— 55



8  FEHMMHE

W — TR, AR A B Z (A58 2T A AT R AL
To AHAEFMM T T, 2RSS T . R
SEAEHEA: 200, T ™ A i T g B A%, IR
FEHCRE R M BN 16, B 1 AR 1 R AE A —
T, B TR T H X MRS . B2, XA
ST RHIG, WR—UIHCHE .

L5 8)&E 1

BOT—IELRERZRE AT E T, BT
SR TFHRAT R R B B EAE, UL B O A A3 (R E A
SEE . FTRAUE T A BUE 4 . FAOTEH AR M U
H2ZF RS T AP LR . B4y, i X
IR, FA 1A AR AEIX A2 BRSO H W UE L A
DA AR o e . IR

TERT R AR R, FAT T T BrRp AR [
REREE, A, FIRRRIGE R TE R RS, BrATR
s iR R i . ERSCh, e %Ed 12D
=R SR FATREN T A/ DGR R & a5 T
B, BN TROIBIRFERZ I NG 104, B IRE) T BT
AL LH N Z BT e R 3 A A A 2 g
LR A



g5 TENEE 9

YA TEAE T T Z W)X 2L AL AR IR, 55—
RS0 [ R B T R, — IR AR R AR S 25—k
TEAZENS, EEVEPEETRIAER, SRRz
A o XA RS PR — RN & A BE PR et 2
HEo 2el, FHAE—IHRLIETHIER T, Xk
RFSE TR B — Bt 18], SRJE LR T, AR HAR S R T R
X — AR RIS, AR T YIRS T I R
&, ERImgk, ABABKIE TR AGE i R R

(RS F R AWK AN, 184 il i %
PEEEBRRNEL, LR EA AR B . 2ead— Bl
BTSRRI B S, TARE DR A T#E
P o BEECHTAARPGRIAS L, X SRR R B TTARL
ZAb o X AR LAY S A AR T4 A LA R — A
D427 BLRE S S2 H BE

B SE aayHI

LT e AR W L B8 R ik 2 — 2 LR I R
Rt B YR AR T, B FURM RS A, WA
St Az —, THES TR SR

Boid e, BRI T AR AR, B RO R
—flnZ—, TR R R TIEI . )



10 | FEHHRHRE

B0 oA Y PR DO R, TR S A2 E A

FoA A T AE— AN B 340 G 5 A i LR I Y
W MR GE ROR IK — 2R A RS, Al v
JoP IR . FesEi R A T A4, [AFRATA T8 B IR
TEX AT

B FRR T 2 T UG ARIT 4 LR A 00 57 e 1 >k
Pk AT, — RS T AN TRl R R
Bt B RS W PRI S BT R BT St - A AR, S
AN A FE RS B T2 e B 2 - o B i R s T
AR 2 PRI ) SRR R L ORI, XS 2 R A
— P REM AR, FE MR Z e ry st [ B, 51 e
F AR5 TR HE T o SRR HE R PR 5 | A 5
KRR, MHAA ARG TR Hanis gl T
B ZEIRALEINE T A SRk, ARy LI E 2
PR A

EXYIER RS - AR R, RKE SR A
XYl MERE] A C AT 0 8 R T — R
AR “Tox g ROILEEM AT s 2, RIRBIN %
W R R 78 S SR S S T FAT TR 23t B A TR 37 Ak
Mz, Mk, TCIRTEMRP AR L, AAEF R KR

(D Freeman J. Dyson, Disturbing the Universe (New York: Harper and Row,
1979), 250.



®B—% FENRm 11

WERIEALEY) . [BEGRA S N 20, AEammi a5 7 T4
Ashasid e A, WH Kb 2 HME 2 i, miFq B iEAE
BEHRAHENL 2 i A7 2

[RFSHEERS

FELIR S VLT PR J2 ORI AE R B P A% s o 5T
AR TATT I, PR LABEAR A 5 28 1A (AP 7E
Forp ) F A R ST . DR T, TR X
SEER VRIS AE— FOCRYIRTE S b o (HREE 5 QRS A A%
H, WS R T —— AT AHEIR S|, T St
T

JEF B2 A8 e Al Bk Z 18] B R AR EL AR BT £ (]
AR, SPGB, A B B R A I L A AR
HWG, R T ST AT TR — R Rl R
THAR N 1L ) e S AR A BB S5 TR B
T — IR 30 3 A4 th RS 2 A R U

FA G BRI AT AT SR TSRS .
ViSRRI SR BOA RIS B T 2 Atk ik ] . BEA SME
A AR EA TR &, ENTARZ RPN AR
AMEG . M, BTG ES A AR

SR, SRR, XA FEASERA TREMS0S



12 | FEHENRHRE

TS RS Y SURME? AJRRY, IERRAIAE—X
SO S AEAR A LU B — A &™) o T3 E 5 22 8] Y R B
W5 IFFAIE L — R TFIHAT T LI M, Al
FL 2 B A EL IR 5 | T T 28 7 SRS 2 (i Ay
U — PO ZAE S AT ) i—Fhor=t.

FHEFIEMR

PR B — DR NE I, BOE R B —1
AR, TTARAEMS SR U LT AR AR R . FRATRT LA
ST I BN T B X A s A R —REE T
e, T ARREN T .

XAFAR T IR MR — RS T fERZE RN, 3,
IIJCIETR WAL AR VY, IR 25 oK e DLk A st . 7
TR TSR TR, R A, ST ARAGE B
Zt, WA T BT TR AORTRC T

{2 RIS T IR 4SS & O B R PR T, — D
TRl LA b 55— FR R — BB o LRI
A RAT HEALRR T o XS, Hrh—Sen] RE gt in
IR AR = B BT %, (HRZ TR A AL
HUARSEAE T PN LGS AT o S RER, R R IT
THABIRA . AW AR IR TSR, HIRAHER



-5 FTHENRW 13

A AR ER S I, A TR REATIN X LE K A 5 ) A i 2
AT, FEWENTIR T i) i e A Z W s

JEF B BE TR A T HAIE TR — 2B 2
S YWIBA RTINS Y B2 LA TR e U
15, FERL R T WY B LA R BTk, A sE
Sy SRR T AR T ok M EAEH], JFRRE B AL
Ao HEEE T HIE R, B RTREVEIBL T T B RE
THGZ 8 R ai i — R R R A

XA, — DN RATEHOER S (AR TR T
AR ) M S T 20T B . TR RO,
TEVFZ SRR 2, SEARIIAE T A AL A SlOUL T o HLA A7, 3K
BHIAE N o XIS X — MER T
RIS - BT — BRI PR th AL G 1 81
TR o




BlR#t X< R ChenyangGao(2339083510@qq.com) E=



*

Y{S§I A0

3%

TNz unfor % B FATH BT AE S R FHZ R B
frIgar iR 7 MEER T 7 B SR ARE BOLE Mk 7

XA R R RIEAE A JEIER . FE =AML,
FATME R AR TH PR —DRER . AR
Fo BEHFATHMLE, RATLH THE—TICTER,
BT AL & B AL E B IR 4300 TRATR A B
TEANILS 2 54 T B AL ) R T A7

HEBUE, TATATHRZH T k2 R ER ., Bvxe
AR DT T — SRR B YT R T 20,
Mg —HIELE R =, WYL g b, —Ffm]
RES L, XA S o AN ) SRy B ) 2= R X R i e i
W %o ABAEBRATHIBLSE T H P, XM = AR T ICH
Wz o B —/ NI AT KA T T iR R AR 21—
i, PR — R RS ERA FIE, BT IMA



16 | FEHEHHRE

XIRAE, FHELZ ] A RE S IR ek i, d—/
B WA IR 145 A AR R

FERXHL, FAIRA— BT H P AR ML AL AR .
TR ACBLEME R, — PSR GUA N2 3t
F O IR M4 RS ok . 2 2l K S BR A —
MHRRG S, Efi—H2ZH T A mi—B eSS T A,
HONTE R RERLRE T LU FERIIRAL , T2 T L 40y
VN

X BRI M R E— D B R 3T IR
B SETEIREAT A BRI = HIE AL T A X 28/ N
=7 IR, FTRRAIX T 2 BTt TSR A T 22—
B ETTIE T ARSI, X511k T R R .

XHE, BRAZLEL, WSS AT BRI T ARG = A
B IR A5k LT i SR AR L7 X B IE R AR R AU
BT, IXEET | IR T A S BOTEAE o R KA 5 Ok
RIS, T PRI SR T T X s (SER R R
R RE kT ) BEE T H AR U R i e, BT
TR, R RS LIER.

P ABAERRATTRIE T, RIS IR [ TR A I Y B e
2. XY IR SN WA RS R I BIE P T R

(D Ben Zuckerman and Matthew Malkan, eds., The Origin and Evolution of
the Universe (Sudbury, MA: Jones and Bartlett, 1996), 33.



BT ERNAEM 17

AT A BT SR o, JERh “RIARE 2R (music of
the spheres ),

ERIRBFRLIT X AALAE PN TN A Z4F By R 25 E ALl
PTI98, i i AR, A BRI, BV HC I
AR RE LT, — TS RMEE T THIC AR,
MTIHES TR HEA T HIRR T — BB

EZRE S S LRTFHE

e T8 B ARG, DO X — AL R TC I A 2
Hay, FATILBEUNAT FI AL, AT RE( 1 27

B SCHERA B2 FUO T T A BEAE , DTS R 7
IpTR] A2 [ AR LUE AL A B o X — R AN 5 BARA R E
P2 — A KT . KRALR, AT — i 3 — ik
R EC, T AL LERREL

X, EEASCHBERA A A Il A7 SE PR RS
AL, T AN PY SRR X SR s AR I 2 ) 4L
AN EESE T RS, ey HR S . 2
ShERAE I, PLRZRIT st RO ph el H A, X el
DRI T SR B sy ot o

FRATAMEHR A X Se3f i % 145 A SOk B2 . LR AE
ik ERR, 2 TR . tean, it



18 | FEHMHRE

HLO BT REUA & I 2 M) £ RATANBA RIS, LA
MFRL e H BRI A e 4 S SR AT B R IR AR o

fEid LA B, BRI Rt — B 4R
HHYTL, (AR S R E R — R <Lk’
FATBAEALE , FATTCHr ST O AR LR A S Y
AR SNSRI PO iR AR — Uk Bl
R, FATRIHERA AL AT L, TRAESER
PHIzHE o X —SEAER ST R o A M 10 B8 40 5 ) o HEL BT B o
TEATCRT =TSP, ek S B e e — T = Ay
FOHA . Ml 7B LS, S Rrse SO EFRATER
2, REKHFSSERMRATL, HEIFAETHE L.
I - YA FITE—IL— /AR IR, RIS — 1B
R RIUETESER I R hOaahl o XA #ire
T T A AU T, HRHREER - AL
W, W ARBWAZRTHAPORER, MRETFHRZERSD
—1

R E R R FAT B AT T A & R — TACA 2
AWF, ABATHRAER T MSRRR, BRI R, 2
JEHRFRAT B AR — A ZE0IR . AW A T 1R,
B SR IE— RSP

SR, oAt E R AR AR RS R R ST
AIXEFHOA T — 2B B . X H S 5 BURTT, 42



B-E ERNEM 19

PREAIFFAR ), RO BRI, THIFAERA P,
A 3800 T A8l 2 R PR T K 9 1E
o BATAFEE—DZH OB Y, IFH RIS 2
WO R B A A B

tan, FATHEET R LA R RS, JRE
N—DEAR (B R R ) SEE = LB R R W ale . R
HA G % 20 R R B e B AR, D REER A
A FR M FATRT HE IR AH R NA s — AT RS
— Wi ERER, Hh T 2R 2 RN, O E
JEE R R R HATIAE TR, X4~ 2
AP TRIZAK A E L

HGX LAY B Z AT, AR A2 2R T R A S 54
FEERKAY s o AN FHE T R G — HUIE AN A 14 34 1 1k
£, L) B A TR — R R AT LAY
A Ot i — WA T L, BEE LR, ®ile
B RIPIA B AR A T R A 2 . ATESFHEE5E,
MDAz, WA A SRR Es). JoeFiTik
WA R A T, Ahie e Rt KRR RETHI A
TEREYE . PTATE T IR A A rp, 2519l R A Z [ A
MR, TR EA A SRR IR

XAMEARGEALA IEAES VR FA TR T A B P | B
TEZR el (4 B ) ELR R . FRATTIERE RS, FeA 1B A



20 | FHEHHRE

B—Ay, WA F A TR L. BRI
B, BIANERE XL PR R S EM AT, 4
AT AL

HERE RS IEERITEE

ATy LB RN TS AN A
W7 FIRFRA TR R R AT, G 26 A R
SERAFRATHINRGHE o (EANRIRATR AR FRA TS A A9 X AR,
ARFMEZR, BEARRALER, M2 ITERHR
WA, IRFA TGN R 2

FAT 0 B2 A o 3 R AR L 25 o RS2 S IR
K BUBERE I, ARSI LA, X SE e I W A s, O
TESE R R R D iERE . (HIXAN PSR R BGIEI R R o 18
A IE A s, BAZ0ARE] T AR TR — K
PRNFFAE o

AR B I A — R Sai e, MR, BRI
PR W WA 2R NS, SR T ZYIE
RFCRE R CGREER R, NN, 7EMRber it
—ANJE, SEFERARITIAET: ). RN nek, 51k —
RAMERIZI, AT — e A X G —

XFPBER A AT — R R 0] LIS AR a2 . 71X



BT ERNAEM 21

AESCE, e RRR AR WX FE, T,
Jigiba B AR 1T P2 BT R T

RECUNER A 2 R A XA RIS T . B R s
AR R AL E MBET, VA HIEEARA T
F AR R A T A T T B A (R 254

FAT B — AR B, T R T A =P
Yo Ainy, RSP E T . FEERMER L, €1
TGP PR e 2 AR . FE— IR R YT, dfF
TE—SEH 7 A A 5 B SE R 4 o TR IX LE 7Y
o, B SRREE X, IR A RIE MR R TR
WA S —NEERERN R TEE RX Y, Haid
TEZIZRARE A B o BRI LR L, WTES TR —
P o

s, FATR A BAFAETHRA T HERZIEAR, R
F & B Ak ISR QS PERYAZ L o BE— e ins 2 2 BT PRl
g, FATA T —FZZ0 . TP TR BIE

EREXHZSHERL

FEA H BRI A T PO BRI T R EA L
2, T IEhA S B SR A MR AU R . e R
ZI], S — A TR O AR B R RSB



22 | FHENHRE

REPFRRN—NTRERER, KEWRE, BRI
TR RAEBA TR ERDd TS AZ, B LR
PR, REFRBEAE—IERER, AT
IS TMEPE S B R Z M B . B/ el ki b
TH—TER, NFEESd T REBZNER, BT
HRZAEXS 7B G Ve IS [ 2 AR N BESS H it . 0
T GIHFBLANAT, ZRARIE Bk T AR UE A RIRE ST o ik
B, REVR LR, kL TIHARNRIRTER. B
BFT o WE, EETHPEN, HE—PURHE 2T
— I E (Y e 2 RIS

RIF IR A T TR AR Z IR, RETR B8
AT RG], WiE Z RIS 751 06K . KikEM
B b T — 2 tms Ul . 7S IR EAERTR, XUO5#HR
KT U B R BRI TR R TR B RfER R
g8, XN NE R RIEETT IR R AEBUE . TR R
AR, KAV IR T L.

FHRJE, EREET o ERETR B —MRIRIXEL,
W T E RIS B AR, RET R —HAE
Eha, BT MEE, RARZIE, EREREH T
R AR TR 1, BTRTEETTAR B, K
BEADLE



/"

m

-

E%%%

AR A2t B2 Ak 517 FRATTA AT LEAE Sk
Ny, HESEER RO AL, fEAURAER B AJE
VEVE AR RAT . UAERRL A MR T TN B RS SRR
XFPVE AR SY [ B SR Z R SR TR — B
WELEE) T IAE, A8 A — R A AR T X PR R A
TR ELAS B0 TE B BORAIR AR AN . Horbalifiy
NEBRRIER, HARAHLAMEE, MDA HER
2 B AR R ARRE R, S b, RS T —
FONVRIEM B, AL HI
fE T M R ZAR R4 RS IER T =
A BYIRAE T o (RG] T AR SRAT A7 AR, 5
J1Je— RPN . AP AR E KT =,
VEE B R — UE A . R8I i 51 ) R 4
FRARG TR =AM, 5 2, R 1 R 5



24 | FHENHR

RS T2EF A SRR IG . XA R, E A
B —A A A A

M AR AN, EALCAH TN, M EE@E ., &1
Sk, Kmgiidt, B ST NPT SR =S i HE
R R TITIR . fluf 1R 22 S E RS, WA HURERY
HEfS, CHE ARG EME LU R TR TR T3l . 122 SO E
e HC AT RIZEE EATRIT, AMULAAZ A S A
W, FEELINA B SRR A B SO BRER

TEPI S RV Z2 30, AR B s, Ack
FTER, REIRIRA e A B 2R R ], 34
14 B A2 i 7 TE 2 A A A TR TR B . ARAE R
K EWREER, B2 BIRE R EA AZRK VA AT
THaEWEE, A CAEMNESOFNRRT ARMZ ERE.
IERNLER GRS, A A A PR S e 2 A P FEAH B

AU

B2 /YIS

FA DX FH B, HEERITRHE, —U)
TR E NIRRT (1 R A B R SR Sk, A g,
AR, WAHRYS, AN EERIZINALS . TR
EfnEE.



B=% [BEEHLE 25

— WE L A HELE IR T — P S M S i 70 1 s A5 |
TERT Y46 . BEE T =g Wik, b iy Jel 7 st Ik
FIBORBCR RS W, SIS RER A e, A
ZE@TE . BE—W—TIHRRAETHAZEND T =,
TR B RAN T Z )5, a8 a2 etk

WA ELRE T e, AR AR ) R T TR IR R A
AL . SFEI A MM T S oA R T B, 7
TR . BRI 7L T, XS RACRF (e 5
fERREL I NS, AHEAEH .

R 2, AR R AR I —2], IR
TR RNz T, SRR A, FEAR
RGBT HIRRE SRR . XA T T 2
BEE AT B A R B, fE R R
{CAFZ A A E R RS PR R A BE ST o XN IS ) B3 1t 2
EAERE A, SRR E RO . MR AR PIfE , A
A SCAL B NS A W T 22 b Z2 R A 7 52X 25 3 AT 4 1 X o
AT

(EE=E: DR

XEFE R, HA I AT AR — b5 S il =S 1] Y
ANFIBPIRAS o 1T AESF R0 A LA AN B ERIRAS S T3



26 | FHENHRE

T GERAEZ BB KT

S ERME A R A T AW 4R . AR, Eid e
TR R R T A IR e, DU A 2 A )
TN : Yy ipembte, ESYEiER . —HBHh—k&
i s TS, R A EEASS . R Z BT,
U T X B AR BB A T —Fh B i 5
AL

fE R ET2PUHESEER —&, FoA— T rg
T5 75— TR A o EART IR R g, X
TS | A B A 2 S BT B R e 7 A A%

51 T A k2D o A A IR 2 Ok HORr
i, AT, (HARG IR “BHR” AR, X
Pt 2 eIl o ARSRILAN BT P A B3 A A
i, ETENTLERGIE G RERcE, Easm
WA AR, MR IS SR TR G A
JE, TR /R S O RE R Y o m) S, IR —20
51 J1 914 o

FUXKE, TERAAAEP MRS 0] —Se 5] Y4,
I3 — i WS A SR AL A ) S s g o e LA A2 Ak B A e —
AESRIIES, WHE— D AME BRI S E RS
PAZESRF A B AL T s A p TS, R RE S A A
KB DT



=% [EEMAXT 27

XTSRRI R R Z — o 1R R A
ke, SEABERRBIE T I HIA A A, W
TE R RIS 5 2% BBl R R T R A T
BIEPERRIZ R IR AR IS, A LAY
T, tein, ARG | PG5 2 25 19 IR,
{HRMEE, FRATEEREM A & S X PR 2 1Ay
FELLHAE by 2 J5 AR R B3 P sy 56

W5 | FIPRE A I 25 (B R P oA B A AT G, T
AMLATRES KD RIES S, WA W RESFECC R MR HiX
AN IESE T AP R —— BRGSO 5 NS 7 IR 2 AT 4n
il B E C B Ak Rl 4 AR ST B LI T 424
Ty BATDAMTTERF S AR I B R A7 2 (B —F P
JERRE Y« WL T w2 8], T AEA MR AR o

B2 HIRLE

TR RIEPEFE DL e B A SA Z — R A, — P
FERTE AR o Xhie, — MR ANRFISE, 2 RBUR AR T E
BELUBIEE L XD FFFE S A RE R T P AT
= F T AN AT U AU . —BURRT A2 A AR S T A —
TACTIE 2 Y AR B

VRS AR eV S PR 2 S DEL S AT o pe B o P N



28 | FHEHHRE

Bl pfEA, TEEMEA— TR, BB T,
FEIE R —TIOT AR, i A R R AR AL A IR
T, XPEEYEFE A CAMEERAIERIRE . HRE,
fHEROCI ST RARER, el T 2. kA
RERAR R ) SMERYBER TR T .

X, SUER &S 8E A, RBUN, hFRa
THUS IR IR, TR ERREOR BN, ERIHAZO B
IR LU SO0 RS ot R o BUE, R REEA
TP E BPRAS, PUOASR A O AR — e R AL LT
B3 JIE ] o AR AR IR S R RBAERF R O 2T R s Y
M—Z. —HEIURMPAET, AR e S .
TERFFEEYMR, AL OIREAWT S, HRIAEIEUCER
R, AROT R RN AT R RS LU R . TEX MR
WA, 1RSSR FOURRALEIUER, WX,
A BUBOR B A IE R

XA AR AETE A HUR R BRon R R B T Bt
R RE R . I LS R R AR O O BRI
K AR RSB AMER RE R AR T RGBT T
HF 4R —i&

TERCIAPTT A ) 5L, 6 R A RS AZO R B — /)
Mo X, O HI A I AZSR AN B o AUX
W2 NI R R DA T — /N, TR RO A BT



B=% [EEHOtE 29

XA ATTR A BIEEWBAR 1o M Aai7Egkss . [
H0)ESAP s [111: i /N < R = B LS 1) I 6y A e ey V8
AT o IERAER—I 2], — R R A T —HR 2
ko il (AR T R R R FEAR T ) B i
B 7R, R AE BANZ BRI BT, B
G T —TACRE AL . 7R 248 R At BoR Y RE &
T B —REEE KA T, BEN T T TR TR
B AG. WL OBR. @SR HERGRE T . XA
HWRANEER) T E 27 I TR EIA TR | TSk
AR IC R o A4 RTRATT B AR B BT 1) S G 22 P el i —
AR ZL IR

FREHIT A T B BB BE A BT o BRARTRAT]
ARERIFAE (R L, EMARSRAE) ABT I, ARFRAT
BRI XRTREWR, T Al — MR,
T ESOK A E A SR, WRBCA R ZL .
B HAFFLEREATROSRAE , e dmf AN al REH BE?



BlR#t X< R ChenyangGao(2339083510@qq.com) E=



k-2

K BH 2 (1 i 2

FATBI KRB ZR IR UR A AN RIZ A s . LA,
25 R DB T B R A U — A - =016 T 5 1 4
BT —T e R R G X BB K F o isshl, 15
RSB RAE oL B T — 0 i RE AL, e i —
WHEBR A B ER N RRAE A PO A% L o Herp— SRR s
Je R BT FATTAY A PH R —— K BH B /AR o T X AL
IR RGN FH, RAZEE T .

B3k Sl K A= 1 7

AELATT , 30 A AEFRATT S A B i L P S 4 A B Al
ML Bk BESJSFOCER . BEE BT T, X
SETCEAH EAAE, FFIAREBER UM AIRIA, S B0A AR
R, sl B SRR, HRELEARIKRICE A TR/
RN, i, FEASIE I BRI R 2 AR A 2
Fo VFERHERIRIZL, (1300785 BT 1o (HEEXA



32 | FHENHRE

AR, AR SR s BRI Y IR AR R A e
i, JTABAREOR . JATRKRIHR, AAF BRI A
RATE AR —2/MT RN, XS IE T .

AR R — SR, SR KAy, TR
BRE, BHATRE . fETHEAZY], XR TR R =R
AR, PR SETT R B R RS . (BRI AT 2
B2 P2 S 6 A UL BRFIRT I | A5 57 R0 A ) R
7.

T A — oo A T O A T R — IR L — R 7
W FTHOENEHAS, Gl s, e el
PR LA B

T ARIR BT R A R RIZL TR, (HE I PRE T
FREAE R ERRT] . RAE BRI Z T, (A3
TERF AN 2 AT A VU RELEFRA] Il AEGE SR e o 23R
IR WIS s iR, BATHSSRAEIAE, & AR 0K
PHARR—HUE A, e A BSER st -+ iR, &F
R TIRIEIIA KL

SRITEANBCEN

FeATr e N HAREFEZ AT A2 L R BH AR A BRAIE 07
o (YA ER SRS, MATHRERZER], ACAERE—



FUE KERNELE | 33

AN Y D, SEREAT R B ER . TR
EE T B d, AERNEEWTIER, AT
AR R E AL X B S SR T AR LT
JEURIREN T AR T s AL di——e b, 47 2 94
Mgt fERPTTE, MR T —

TEHE S A M A RIS, X Fa YIS 5 il A6
fFH T TR S S ek R Pz sl . S1TRRIE
B —EOR AR BRI T 65 e B a7 d i — oy 2
P [ 612 ] ) 3 3 N S P JR sz AN i —— 3 3 4
il ik, DAL AP, KRB AMMRER . T2
NERETRAG LA T R AE 2 T8 5 | — NS RAE L, if
JEAERGH -

W BA BN TA7 2 (B Sh MR ) 1 A5
KiliZe, FTAMEIRAETHRALE A S BATH BT A
NFevifle 7 E RMEA SRR, FA RIS — W S8 0 — W
fEREHRTE Lo BUURHER— RE BN 2%, TRk
BT R B AR B R PUESEIE a5 . OV TRF R B
H.O UL 7R —0 . BEIEE, FRNATESS ik
XML, BT AL R IR AR, S —W
EPN:IHIER S 1

FAET A, TATAAREI TR B AR e
W5 AR W REER AT R L/ NERY A




34 | FHENHRE

AfTA. ERATMKRHRT, KR, 1A, X EAMG A
EASEATRE, e A RENE ), s RERIITER,
PRI I SARRIE R B BTN RS AR5 | )58 FE Al
BRSO KA, eSO A . R, X887
AT T A AT BRI S AOGE A T R 2 A

TERMHRES, /NEFEATRENGROKE . &8 | ik
KR, TEIRIZH, AT THIERIIRES , JERIT&ACTT
RN RIARIBR T R, 2, KEMAKRE, M2 R
WAVRRE B (DAL AT REG B ) W 4EREE 850 4 fak
RAS o X FRIRAAE RN FATTR B R — BOp i R M P AR
i

N
4m

i

kRN ISR

M BRI R — U T R BOE AR RSN 2 T, SR
G B T I AR TR T [ e A O ML A e . Bk
AL T HERR S, 51O E S R R G 8 , T IR,
RAER] TRCT TORTRAL A . MR WP G 4l 1 kAR
—2 . TEHIAZSME R B S R B RERRER Y BT, AT T
HuBRNER R e —)=, BN . fee, fEHBIEAT R HERAY
Hire. ERAREILHTARE, BRI MESRTETT
A, FrE EERRI Y, BRI AR, e R



FUE KERNEE | 35

A IRV T A S A R A FRATT AT USSR AR Sl —
AN, MR MR AT BN A R EE AT

FAF A R B A KR b, (RS — B R A
WEAAL, HBREIENZAMET, BB — B, T
ARLEFE —PPAME RIS o SRR 7 LSOO 1 5
AR 7 AR Y AR T b AR AR B T — R R SR R Sl Y A
k. TERORIE T, YU BT, AR AR, il
HKIEI . MREFE P EEER , BT DLR o] 21 g
WAL, XFM R SASTERR , TERCHCARRL, — By —Fh
HUBr R AR X AT 2 L

XA L THRIT DAL LE A Sl i re 7 Bk T
BEIEN S, TONIZRIRI S, AR, W HREkAT
FrrIms el th skt ], B e s 1, KRBT LUSSFHEDIR
FEPRE— . HES—I—HAE, AR, BRI
TP - BRGNP, R, KEFZBTLAEL
il EREDFRI—&, RV ENSEPR EAERES, S0 Ei1y
SR —PSERARRLE . & T2, Bl
Kot BRI 2 R e ZUESE T, MBER B 72 S A
%3l

My it~ U ) 3 s B SOV R, RS 3RSy FL AR
VR AU LA R 2 W H - Zh I I e A #R IR . 1B
7 R TSR RIG J BAEBA AR 2 B AT Ab T B 878



36 | FHEHHRE

et BRSO E A TR A A — A &
ZRBGE , A R R T T ek L2
A4 B i M e A AR AR A R 7 2K

HBBRATS PSS W st 18 A bRz sl e 1 2 BT
TAEBR R Z AL, Pysies FUURAL, IR IIHEdRet . 1E=
HI T HERAL T4 TR AR LA QS PR, B T
PILA RO Z Wm0 TRE W LI A . Hrh i
T RGP LT R AR B HA T, e ek E el
EPETTRE TESIAIRI T, Aid, X B b LR AR
1877 AR TR 5 = ——H BRZ M S 56 &

REkayR 5|

TEANE H Az g TE R DU DG EFRAT TGS, A Bk
WIEFRATE & . FA VRS2 B SEL) s, Binir A
JERTG ], WA BTRE. FRATEZ B A BRI ,
SNFEICGUOVERIS K IR — L] . 6 Z i)
I il s MR A Z B, O A A A dL T 5
WA

TEGNH BRAHESN S BAE T M DT 2, H BRI fR
ARSI PP AL AT, H RO A A A T T
AR L DER) RIBORIE, MRSERS “H 52 BRI BIrh H Y



FUE KERMEE 37

AR, A—MMiE.

AT ARRATR S|, XA —E 7y, “HERI T
A", 34N ) R B A U TIEE . A Bk
e WD IER S B N B S 7 o ) IR < 418 X Vs S P 4
MIFERT I, 33 1E A PHIREAE % B I (1440 o SR A i ke
ORI R FIR B, i, —FRERNIERET 55
HOBRATRE , I AE 3K U HERZE D A4 Fe ol B AR o ek 2 i it
T — K, MR R RO TR A E T Bk T e
HBERIHR /A TR, T LB iR 2 0] T ERTE .

{RRRTE B R ER Y — K A W B A R ZS , TR T
FElZE R (1 — B A R o S AE— LT AT IR U i
e, XS A IR, BLIE T AEk. T ERD,
CAEACAE G — B4R p U OIR 54 725 b A0S 1 A 6K 10 4
Y B

AT, HERFE B HbERTT , IMHbER A AR, RER
HA HAVNE . FEREJG U ZACAE L, ) BRAEZR L 25 Hh
BRo B MFRAVNERR Zs 1, FRATTE B — ki &7
Yy, A — A BT D, 3E i SR B AR O

AR E e BRI T

UNSRH BREEAE A WAL, B2 K B R F Y 2



38 | FHEHHRE

Vo A ER—HE, RIS FRATA BRI ——IRAT 175
BRGNS A TICMAS B, e A8
KA, RATSBIURRBE . ATRAE, R4
SR, IR AT O L

TEVEZ A, R BABERE g — Al ——2 K i oK B A
P HAHY RIS g st 22 M E AR JLeaFt
AR “KEBE” (Sun Dagger ), XS ARAHIC AT 25
PSS BRI R iz g, B, soiRfE - 5o
N A EP G R 1 Z 0 R R 1 A b B B o't 2 B . B3
BAE, T E AT LR O7 2RA R TGS K i 4
UL A BTG E %

BRI R R IE 47 X el S22 Bk 7 3
UG BRI B VO SR e i, JORAHB A FRATTAY T AT
FCHI, B ab— S AT AR Z &, HiBR A FRA 2 300
SURFLA IR IR 53 o AR b 4 B AT A= e A 13—/
PyiRER

X F A A RE SRR, FRATEAE B TFZ R AT T
fRRIARPY . X SRR e I — JUE AR, YA 2 HE
R T B AR RSSO . FRATIAERE, KRR
EP0E i B 5 R e . TR, SUTRERS
TEWETTR, IR PR DG, BRI B &
SIS O Bk —ER], KPR Z— i i B2 e i




FUE KERERNELE | 39

RAAEFATR RO B XA B FRAT AT 2
R T A, RN AW N B R R
HoBk ERDEEVE SR AR A 2 B, HAE X Ay
WIS A= i AT K BH IR AN ) BE i ——
JCRE T A BRI R 37 73 o I T P REAL T DL A R
PR RERY 2 S0 X WL TR R AR R A, LTk
FRUNR A RN o L P BT B e

RE5EF

FEH LD B T DATE BRI L3 FEROA
TAERS AL, iRt B 42 R — M, ORI TE A
FIVR N, JLTH B T SR a0, doR R4
FIZKZETHRBE TR RNV INGY 2 T (Y W 2
AR A AL S DA NS T X R AR

M BR LRI S A 2 , KGR B A% 3 Tl
2RI I T K78 o MK B, BTN
THNARURYE, (HiXEem R AT Y BB —
MBREIIE 2R, ARO[l PR AR S |

(D Cheng 1, 4 Source Book in Chinese Philosophy, trans. Wing-tsit Chan
(Princeton: Princeton University Press, 1963), 298, 553. ((igf5) H4A
ST KM, AR T (SRS ) B Kb
R, IIANEER T 7 T ——IFETE)



40 FHEHHRE

BES MRS Z AT B e 3% & — N TE shRI 2L B i i ——
KA A IR TS , A2 i H BRATHY F1AE F i Al
AR TR SRR o I BT — TR AR, Rl TR
R SRR ST S R £ AR B

BEEHERFFSES A, T T 8A TTARRIRK R Z IR IR T —
ANBE i A BRATEE o fELA) B2 — TR R /M T R
TEFIMES R HTT, HUCK R, i niife, ks
Ko HuBR ERK X FEA B R TR

/M EAETRGEAAR, ERKINBUA R AR,
RMfH o 7RI TAERISA R, RORERE B, HBIPHER
RO 7223, I AR IR

TERATAEZ G, AT KIS Bk S 13N EE
RS o HLER b O v R IR I 2 NP TR e, S
R — R R . FEE R R XEIME T, Mk
ZEH T — A W —— S AR




FEF

AR TihEL

DXL JE AT T A A7 SRR L AT
A B WA I Z IR, JEAE RS 1 iskily, S
gt R K AE UK T . B IR R B A SR AT H HLEE
RHL, MRELS T REWUR, SN PFImE A7 A
TR . AN 5 2R B 2 A A= fir 28 U A
S TR AR I 1, 1 R 18 B A i AR H AR AT E
L. TEIXB L, 2L BEATETRRAT TR FH FR 19 1
AT B ER A

TEHLER b, R S n 4 i e 2 D2 4R R . X
W7 AR, LT R AL, BAT A B A A
Moo HMAA TR LRSS | BEHLA G | LR AR
PABARM R iR A HFLEhY) . — 2B a9 R AL
AR ERER L P ZES

BRI TE G A2 E T X R R ATTAR o A= i 8 4R AR



42 FHEHHRE

P7 BUEB RIS . CA B BE RO, 434
TETE R BRI PR R A A= 2 RGN A oy At 17—
ASEA . X, SRR A A B AORRE R, BT
SR B B, AR IR I 2 U T RS AR
Gio MIXSERIHIRATEING], Bk EAEdr e T 2K
e A =, AR A U Bh S R — R ., H
AR DL EZARPTIANE. - EHREHE, —JuEEryu il
IR AR o B R AR B TAE R A R AL T
—ANERLA R T B O 2R S AR A S A A T
YEMEIERT, AR sl e BER R

H AL h S R — g B i . R — B
SIS B DIR B BLET , X —BEUE 2 B T
B —HIBI, wAE A BRAERE, WRABIRAY T R AERFZEA
LT8RV R A R b NP S = 9 e U2 S U €ty o) IS S R AR b

XTI EEEHG I — MNPV, HZ R ERRHE.
AT P RCRA SIS R — R R T—H— 2R
ARG, TATREM P A B A HAE R A TR,
FMILREN P EIRZ A UL T2 (T nsbEk ) DL T
R AR CEIRRKEGR T ). K5 (WHA
FAREE ) A Al BEH B —FoRr Ay H RS, — G4l

XEE A HRRGA S BE— D NAETER I SRIF



FHEE ApHHI 43

Wt B — RS i — B, el — D e i 18 12
B, AT R /N o $AE IR SR T A
NIRRT S o IXARTE R AR A A TR R A — R
TE A HCAEIRB WIS 2t , BRI REA T i 2k 2k
AL S, WL R

MAEpES =R

IRLTEA 25 BUT I B2 20 RBES: “iein” We? X (U2
H TR ?

VPR, BleR— Bl L 3o i 8es i e
AP B AR T4 o T B 2R UL o 2k
T, MR N TA

{EIZZPERL A BT IR , Xk [ 2120 3h it 7
o] AR B A EA, RO AT LA, X 2 ad # AU fi
A TN R RIS E R BREs R, A T
FBB B R . XL A A KRR T A B BN TEZH A
I

DSTIR (V1 oEE G Y 72 WA S R AR AU G k1 D SV IR A S
240 6 47 i O ) — SR A RS T LA BT S R B D o R
2R A BT A U R LT L 20 7 MO HLIAR, 4R
FEE N 38 1o HE b ) 32 A S A P P TR L AT P TR TE ]



44 FHEHHRE

MR S0 VP AN TRIIRLEANA T 2R R A — e ik, X i
(531852 FH—IR

PR R Z R0l b, A0 R R AT TP, ANk
HINBIRBE 15 T2 A AU NS . SRI0T, 7EIB B REE BE
G o1 ST U N 2 N T R B S s [IUE S S
ANBGTF, SRIG AR | B2, FEXAN 73T IRk
HF IR T, R 1 T8 LSOk 20 P R R 11—
Or o XPRANAR MR S AR Y7 —— B ITRETIR
FRED T

IXF S BT, AR AR T B,
SNSRI F T RE S TR AN A ISR 35 4 o BT AAE L B A
T, RN 2SR O S e . XA A A
B XFEYREAER? X UEE SIS T X
LR

FHE1EH

B B — R, X AT RS T N AE R TR R A
Z—s

FA Tt BRI X AE ARG 1 — IR, —IFHiRE 5K
FHAYT 1 F . HBRFZER iz il 10U+ HACAE, XA
KAMACEMYTRE . EFHIFA R TREN. 1



FHEE ApHHI 45

R TACAHFE L, HUERTEA Wi N5 52 2 AR O HK
PRI

TEAE A R BLZ 5, SN BrER A Rl — (R fRe AR 32
B2 —RICEIE . JeB IR S — e 5 B
PSRRI TS, TE RS T T AT
AFRYINTE] o LR — SRR R B T TR 5 P 3 I 2 AR IR
A8 3L, X SRR N S R AR IR 237 RELESE M 21 FEDC I B
o XEPDETPHlse, R TERE B E i aeg, i
KT —FRIMEA RO WUk EE, B PR T —
KA At e R T — A B MR PRI B S —
WA, I FHCRE &5 i A B IR R o

FATZ AT 2SR A R e —Fhal BERY
J7 AR AR TR F AL, 5 Z R D — R b i e
PEADCEAR T, AR — NI ) — B Rl — s
STt DAkl TR FTRSEA T B X BT 35 0 AR AR,
AFATE STz R ARA T3 55, i FDRF4RI
FRYBL, NIk, BATSARE S 2T BT
PeE AR 1 s, AT ANAETEE R E AN
PLERAOTH AL, PLERIO RGNl et 2 R A TS
BRGOLRR 0 - AR KA, i B A AR TS
BB, R TR —RIC L E R L 44
SR, FIBLER I GRS A AR I BIE P S 240 T AR



46 TFHHHRE

Wt SRRSO FAE AT AT UL

XFFRRATZ AT AL 38 5 —Fpli 2 F AR B Pk B BT 1A >
BH, LRz kA HOCEE B A EEE 5,
AR /D = AR L R A LR . RIS, Xt
RELEATEATE 43T 19 B — R C 518 L Al K
Ffh, BART ML A ZREEL BRI AT
RS 1 Z B g W—8E, R, BARRSRES
R T2 NIF RIS, AR IARIE R i i A 51
o ARSI K BHEAAE R R T2 p I K, 5031
VEHRAE . BT sl B IR R A HUARSC LAY, X TCEET 4 A
5

FI AR A U2 1 5 2R ] T T i e R s B
ARPGR I, X — ORI F IR S BAG A7
BRSEHfEa, 5 AR A RA AR =, FRATTAT LA
BN R — 0%, ASREAIEER . IF B A SR TRAL T I
RSN, HSEITr AT FA S BRA AR, WA E
WY, TR EAA R AR R, BN 2Tt AN IR 5L Y 5
AW AR FRATH B

A2 T ASRAIANE T, FRATZIEM R &
U, FRATR 4 BT A B o R 2 A B 4 Ak G F O 4R SELA
TREMELEER AR

FARX AR QS PR — PR R LR ZLN R A



FHEHE AHHHI | 47

BLZE A B RMAIENE, HEMRZAT TER. s %
JLIZHT R, M2 B R PRGN — AR B JARE , TixX LEH BORs
YU M R IER I N A o Hean, ISR R E R 2 RS,
ARt e 2~ o e 30, QAR MRS SR UL RS PUBE T T8, AR
Mo, BILK U AE T, MR ) XAt
M (R R ) Y A SRR KA A 2 R RAERILA
A7 et KA R, LA RE AR P 1)
PRI PRI RE [ O R RELE AT T OB, RO TESREA
AfE R L, M B RREEAE AT 5 M A R A — R AT Y
KFo

TERAFIITE LT, R — R RIWON ZE RIS A 2 Y
L. (HEIUAS HA—FF ZIRAACE, IBRSAE T
Fo BRI Z AT, WECSSIHRIEE AL
MTAAF . ESWACHRIME R R, WBUEE A SR
i BHRLLR R, d A LA AR 5, WA C
B) NG

HBERVE A LR AN . — VIR A T3 AR A i
Ko R M T 5 R AR LUK FHIRIRA B e, ik
LU BUF IR A AU . AR ATREAGE AN 22 HNE , EIX
SEPUAE WL TR 45 5 iR SR Ry T B2 AT, A2
I FRARALFE T o SRR AN TR 201 T B ok
DA 2 0 vT e o bR AT Ak S i 25 1 CL Y T



48  TFHHHRE

B, HEAE—K, KEMWEOGEEHEE T . Brid
TESCT . R TR BLZ AT, ERAFAEAEAF TR 2,
PARBAVr AR A R B, RIFA TMEA @ i A B R A
AT

JERYHER

FH AL — KBS Z A TE T, — AR TS At
TEHARZZER o B FERN LRI T ok, — R RS — TR
FREE, EfE2SUENE R T =R Ia . 2K, —
AN A AN ] T — 0, (H AR 2 MR AR 1
AL T R

T B R H LAY (515~ 2 — (i 2 R A T — DS Y
ARG IL, MW E BT A A= d AR A= dir b b 2L
H T AT R AT L OCHR AT B AR R B R
K, HURA SR AR, WU, EAEF SIS R
ARl B R R BT o X A, (B — kAT
ARLUE, AR FRA 1 i AR A AR oAb 5, A7 3
BGRB9S 2R G R R A B OCHKARJE

e XA B R G B 3 — 2D R A i e Bk B B0
A o X LA T N AE T B AR R o dl IR A AR
FEo ENTRITA ® ERE, MO R —aRor. ENTEEIT



FHEE ApHHI 49

TUK, ikA QRS AR, RIS R IE T, iR
SEAERRE K R T, BT B AR RE R E]

FERXANY kR, IIE—ZTF iR, AR Al TR HURX
BT R RS, T EE SR RIS — T T R
R ATES o Hln, A i s shat R AR S A2
JEA TR R

PR IEHT S SR TR ARG B ER, — KKK
WELLAET . —BIEATE ( RIR7EXA 3 S U e
i, BIER— e, HHSERS) BT, mEEE
YR A BT BG40 25 RO BE

Fedn, ek F R LR ORI EIAR K, 0 A Ak
S AT Z LN, HuER AP35 LR A A e e
N HERIE TS 5K BH AR A S B B —— A T Tk
ORI, A Bh =GR R A E B A5 KB, FRATTIE
FEARE T, 7ERd R0 H, RATR AR & Tk
EAESZ .

XEWE, WEREAREEE AT, DMERRETRER
FRTE— AR A v] DIDSBR RS IX ) Y o s R DR &
VRIS i — 48 A, HUBREUE TRy, T
FERBAGHITHR TS BT 454 A SRR IR o X Fh iy
5l A iy 22 D) AH TR S 1 SR B T IR AT AR R X T
B WA . HERIEAR FUR A A B — N RE AR, ©



50 | FHEHHRE

A AEELE A — D HA QIS TR SRR, REFEIE KA
H#IEHEUEJ%% AT, MINBESEE B A SR A1 . X
M B R S SR Z T LARTRE, 102 i TAE Az O )
JEENRES

<=3
He



VA -

A 2

AR ST

At RN E X AR Z T L2 R A, S P A
REOS ) 2 LA AU AR AR A7 A1, JFRERSIC R IX L3 )V J7
R, AN B R IEAACAE . LA LT AR S
T HAE N RE I FICICRE ST o AHOGIESE FRATREAL AR REFRZ .
AT, sy, ENTRMARZ AR R
AT . HIRATEHIENIN, R EA e
T, BTG BNV, T L —Rhgr i 7 2m L 4
T3~ 52 4% B4 A P it P A2 0T 4RI A9 SR 20 AR S e ik
R . BN ERIE R ATE, BN IB A 5,
e ERECE, RE RS IR ERNTZ R, 59
BHA . I, FeAb R BATRBR . DLAFIERE, R
Al T A G AR/ YRR I

BB IR RFRLIT A3 DL S AT LA B 3T SRS AR A i
MR HRRRHREARLE, TR AARARK, k. £ X



52 | FHEHHRE

s AETE AR A SR T . T AR BUR R, HAZL R
RN R

XA LR A E 2R, A
PEFUE ARERAM R ARl e y F ML, Beak Rl A
W TARESBZBINRER, HREIZIRSG] . DERE R
AT IRSIRARE LB T— EX A e e s,
IR ARFSHENTEE K

ERFTERSBERIEREF

A iy R ) A X R TR = USRI 15 AR A RE A I A
HC LA A, X WIERFRA TS AT DNA fy5E
I AA As  FE A BRIV E P81, SR SR T 24y
PR RIEEA JAZEE LS R F BT AL, B4
AR — RO H ORI AR oo HRER o e85
JCAERTE IR B ok, T EBAEAN A TIRA AN, X2
DU A B BAFRELE 7341 DNA RN A
LRI /OISR T — UGB T ok, M, B
i r R AR, DBHMRIEARER. Bz, 3
TEFATI A B RS RE 3 BT — A (3R ¢, BEMITEERY
BT HE B A A ) AR T YL Y

AMLER o BT BISEER R —MKRSLR S, X — AR



BRE EF5RT 53

B HBA T BME , BN A A REM IR B X I rp P iy
Ly Z2id i, siE X s B ATAE 2R RS AR R R
IS EL “4i R o Pl k™ AL, HER
FEFATA BRI X P UIE R SR, AR TRA 5 7% [0l
WIEAE R HE . RITSHR, fEEnid £ R m—14
AT, AR TR RO R, SRS IR LAY
AR A S RS T R —A 1o SR, SR
SE KA B

A A S N BE A #F DNA 407 HBRBENLAY STk, %
HIRABREY LA A AR, X SR N AR AN R Y 2
o RIREAE LU AT AR TR AR E H R 25,
AT — DR RGFIAIR R c 0T EREBH BT
TERPAIUARLEAE T 25, S A X AR PR R
TR, IEEXANMALRERE (RERIKR K, AR5 M
AR B LA ) AR TR T E RS 42 Lo G — i ThT
i, e HCOIEHS N —ER Y.

IR AT AR PR — AW, A=A TR
At e, (HERNERE— AR R ] —id
TEBUACHE 8 BRI AR THTRIRES) o (BB APy
BT A, AT Tl 2 pE e A T —DHTRIAIR .
Az i BT A AR AT ARy — P e SRR o) X
BAUL? TATAYN—A TR R . R TR



54 | FHEHHRE

BYEAH A C B R — o7 7 BARTRATAZE GRS
AR — S R R TR ICA S, et
AR ¢ 1Y AN R 2 TR A O AR WA 31— HR IR
b2 o BrRAARAT T 3ASETRE T AR RN, T2
A BN IE Y A R o RAE I RER R R A2 TR AL
s Y.

HEATSRIFAREIRE], FAVEMARERIR A T %
IR, FANTE AR IR 3 Tl et R p R eE, ik
AR AT BRI B TR AT ST, FRATRAZS
TIRF A AR O A 2 e I N DL R B0 0 R

MG AL, iy,

= i = S A
Revn Sl oa

FRATZ e LA e LS 418 2 i 7 3 i AR v B A A
SR K, R BTG, AX T35 ]
KA I, RAARRIHALr 22— BrAFA T B
T I PR RR A) — R PRI, 2255 ) SO IRFAT T I LETAR
PRI, BIAA i e 2 3R AT A BT UL BT, I ELRERATS
RHRAEEAZ T

HEATEIRE, H BB LIRS T A s R
A0 T Bttt X 2o g 25 R A — AR M, FATTX T X Rl



R

BRE EF5RT 55

AEERABURIT U6 A T RFAR . AR5, FRA 18
st , Bl 104 i S —— P A I S S AR S AL T3 AT A s ] L
B AR . FATAIRSE, X R R A
Pk — B TSR R B ASE o O Hax A i i i R
L.

FLE BRI R AR (AR AT B ) EA TR,
{EAT A A 10 R B e 1R B R I HH IR 2 TUACAF R AY = i e By
Fo = R AGHRIG t AR Z B W7 AT, AR
FVFCERTE B AT A3t ke =t REAS R 214
ARATI7 1) B B o X b B A A0 SE T A5 5 U 2 G Ik
Iy, FATH Z B R G AR IR = RIS WLE)

A —Fh o 2 AN [ B AL SR 257 i HU RN £ 28 By b sy
KT R X RRHRME AN [ R AO B, T2 Al K A
HHAB A . XM ERITRAZZ T, FOVRITA
FeG A EIL RIS, HTAE AR IR . Fed]
WA B, XPRISEIE SR B S 20, mEsa
o SRR BT N TSI SN, KR HR S 0 5
TN THORER LI . W T HUE X b 22 R A e AR i At
et B HAR AR HE e ] LA LE)

PRI A EE R BRI, AR RAE W WL, ik
BUTAL RIS BIGE I LERTE A B C I seitt, FHiIE
BRI, PO E LRV E | i, A, 5




56 | FHEHHRE

A R R - TR AT, AFTAEa Bk, &2
AR BOHR I B 9 2 U4 A A s R, A 2=k
Z o VWA AREREBHL LA i 25 83 1 HEMCTE T TSR
25 R

FATAL IR — D ERTERB T, FATRA R
ARE—FEERTE RIS . Bles e th TR T A e
FITEZ A0, I FRATIAE T LU B A C BT, 146 1l
B ik sUFRRATR DB AR — R 4R L E . 75 T iR
FIIR , FRATRIRRERAAER ), — H MR —1
RN/ NEY), BRER B R A AT — IR,
HOREE S TACAERTAR Y — M A IR AE N A = 5B

RS IR ) U5 R P 9 VD JRBR R AR A7 T I R Y
B H . AHBEE R RIRISA B, e UIEA— RS2 H)
TS, —ASH BT A SN S R ORI N 48 Fgi i
AR DA R LR T

FMTBAERY b B o TE X BRI . ANRISCI AT,
TN Sy [ el DU [, AR S A O RSO A
U7, TR RS 2 i R R B . mFATTEAE X

D L. V. Salvini-Plawen and E. Mayr in Evolutionary Biology, ed. M. K.
Hecht, W. C. Steere, and B. Wallace (New York: Plenum, 1977), quoted
in John D. Barrow and Frank Tipler, The Anthropic Cosmological
Principle (New York: Oxford University Press, 1986), 132.



BARE AFS5RT ST

HA T —Fp2ealn “IRIS", 58] 7 —Frilie—maens
[ 36 A P T R A5 o AT T AT BRAE A LR e B AR Y
AL ARBIX AR R RIHTILGE , FATRIRALBA O Bk
— R B A4 XA Z R, YA ILT- AT
HR o ST IR R AR, 175 SRR A VYRR 2K
A RRE TR BSOS

ZWpES L E

A O WLIE AR — SO o e, i
AL TR 7 AR B A A b BBk, A
15, SERABIR A A AREE , BAREATHRE AR R Ak
FIURMY o Wil B 24 TXFRILZ S EDe? 51
Hi, ERUEAH TAIE?

XFE, Bl 17T EOCTE M B b — AR, e
AR AGE LB R BT AL DNA 50, IRk
ARGy, AW s aH s, RITSMHE R %
R EAESIPIREALE, SRR e, ARk Ty
A PEEE R B ACAREE 0T, TN E R R G i s
Joo SRR, FRA TR P A LR ar it Je A i A= fi
AR X IR ERAT tH23h Bk, A Ho—H
Nl AR LA



58 | FHEHHRE

FMAFRRNE, SR OR, fEEid i, X
setE i P RSP B R 2 2 — o R AL
R —BOE KA DR MM B R AY , X B feth TACTT
AERT—AF R A TE L B RAN. h TAE AR, AR
W7 G0 T 22 2 L G i DA BP0 i Al T R 114 52 e e L RE
INEAREI o s F— MR T [ R R, AR AR
LRSS BTN, TR P T A AR S A A e
VR P AR AR S S 7 A A, S A R Y
MMIAAIARGE SR . RIGR/AA, PRI TRA fi
KA 2 AR MU A /N R R B T — Rl kS A B 7
—BIFEAF T, IBAERES LT — iR, X5
A BRI A — R E R AR I [ I

LRI VEHITEN IR A A B AR IR BT 200, AT
TEXHLFRRE 2 T AL s S BRI ERR . 7E1HE 4
MR BES, FRATE B, ARl A B AR
SEG AR, THRIEATRAIFY “Adn” M dan s, 26
U, XA A/ NER, SR AR, T
IRPEATIRA TR N “sh¥” A SEshRE. X Y P14
M Z 1Al IR N SR 2R B RE ST, AUER T 5 AT
ARG ———HEWi 0

X L TRZ A I A LEFR AT T A AR XA T4 Th R
EA2A T —BHNR . AL R+ ZAL4FT, 4



BRE EF5RT 59

IR A Fhy 22048 JeAs) B /INEROR 5% 728 1 1 4 23h 40 1 40
ek — TATATLUEE— T Hrb A i T2 mh & Ak
TR, TGRS . BAREN]5E 4
BHEAR], AR IS SR R R T KR AN (1 72
ARG . ToIR s A B B KA, EATHRIC A IIE
FI C B AR 22 A I A S A TR T R ) i R
PS8

FA T E RN . RAERATA NS, ARCAR
THEHL, L QUE T TR . XA
CAT AR, A1 2 22 BB A LEVF A RO A
We FATHMFETER B, —UHKFAY . (H5EER, 3
MBEWAZIAAR SR, BN TV B R i —
FRRMA 0, — S0, Adriid B IE BOR B M2 B2
R o s NS ELE Y AL T AR RO LS
R 2T BRI Z . IB2EBATRE, FiHE AKILE
PRGN HIER AR Ar i shas iR, BT A ok —
MBI AR R FA E TR E R Al 7

BN WIRERT

TEFATIE T IX PR 5 R D ER A A I, Horp fe i 4%
MR 2 —TEBEE T hBEAE T W 0y, Al Rk, AR



60 | FHEHHRE

— AR TR I 5 TR T TR % J 17 2 o] 4 Ak RO MERS . — 5%
LGNNI TR0, Oy e . itf
LENFERATRES AL s R BRI H, A2 S R
Ty, RS BT T

UNSRUE, TR R BRI A B FA A5 A — BT
T BT AR T 0 % A, R A Sk Sl o [ R L AT 1
PAEEE e L RN Vg (111727 R S E Rt = N B U o I I 2
MR (] BRP T A A T B KRR o RIS AEFRATT A B 223X 1>/
MR b, /M7 EETHER, %A R Bk
AULARBIFARAAAAE . IEEN T h i MBS AT RERY
wodfE, FATHOAMERAR, o2 0 Sl H AP R
ERFARIEG] ] o TR XA IE R 46 J0 T SR v Ml B e e Ak
5i, A AA A BRIBE R TR ARt B A e ?

M3k i) A= W A AR 4 R B SR TR VA I 2 T 3 T Y
TEZURIRWIRRE, (HERhSE i BA TR T e R XA 2
AR —L2Enl GEME . N, AEIKE TR DR TRIR
BRPEARRE, WA RS IR RS, b, A8 AT
PAZE 206 1 C A P Al A X SE AP e 2 o XA
FIAb Z TEAE [ SRS REAL AT WL A B A6 ) G &R A 3 1
iluSIi

HIATIES— H i), EER T PEA A SRR
AT, TATASES KB E o EAF i 55 11, T2



BARE AfF5xT 61

T — RS IR I T, B A s, B4R
AGtga X A i R LA B e 1o SR, AT
WARS S ik B )57 3 o ASRFRATHE i 52 S A
LeM PR sg i T |, IR AN A8, JERENEN
X g, AR E R IESE T X

AN /R T« IR ZRSCHEH Ul B R, X Y
AR AT, BRI A G BT i, T A
MR A=A LA T8 . B4 A S EEFOR R s T
FHEAE MR LT

TERLE A 2 A0 0 i o S R BN RO AR A, g —
AR A S e 5 W BT T AN [] B AR U A B X 7 £ A7 3 4
Hrfr, TOIRLEA AT O L A I 2 A ML AP TG T 2%, AT
SHEZ A A CRASHE T 2. BB A -1
AT it 2 B3 Y —Fh B LA, 30 g R A e ik A A
HEAEHARR A B . XN A B AR LR AL

RIRFAMIICHE X 2 ST WA a2t BEPE R , (HIRAT A5
MESRF RN T, AR S AW A i S AR i A A A A
TR AN AT o SRS FRATT IR LB T L ER BT Hh
B, (HFA A AT e BN SIHBRIR R, EL AT
WA TR LA —Fh B PR A B A v R T S 2= )
HHAL

HIETWR? SET-— ELE A0 R T R e HRAS (1 PR



62 | FHEHNHRE

Z—o BERMEHE (JUHR/NER ) SO R THMELL 2 A
PRt

FREMNSZIMEAMEIEE , SEHEMHENERZ
b X AL R FAE R MITE Z AR —i, i
NS, R ILR AR —Fh AR RIS kg X BB
HI RN IE T I

IR H 2 MR BET A S TE R H AR A A
SR b ST EIRATVERGE O b TN A AT
R, T EFRATISCE O, 2 IR F A3 3k
HeET

A BLIRAR 2, AL, A EdmRes
FIESEARE? FERXA R, AT FIRE (HFER
AR 200 ) BT s 3RAT BRI Dl nsg 7 R, 3047
S BB IR, IS AR R AT AL, FRATTFET
HAgE—FpmE?

AERARE, FATXA/NRAETE R T XA K
7 MFATBH A, EREMN RO, A%
G S AR B (A 3 > 2



3

Bh Py K

THR——FA T TR, X Taa a4
SERATH O RENTERARTT? FATHIHHIE T HA A5
Nz i, eI PRz MEE MR REE AR, SR
BRYE AL T FATIAEIXIE T SRR TAE A AL A%

A AEBREEA T B — AL, LR (B
PRIk e = ) 19— KA AT RRRH AR IE R
A R B A E 2 B FIE B . AP A G
A AR RN 5 452 B 4 o

MIMTBAE BT, FATFEBIHRIARE], 8K
SRR A A A 2 P S T RO, SXE SRR
Horb i I AR R — (2, lidistl, i 1ok
HERACHI AR, R T AU R | il 2 X LA AR
Jr e EARR T P — RV A sz, Ak
[l JBi— N A AE S ) N 1 R A T RIS B A oA



64 | FHEHHRE

Tt =t AE R AR 2T S IRAG AR s, IEHRARLL ., fthad i
SRABRFEIR 5 H C R, I sl 1, e =il fn
SAEME TR S0, SRS R Bt L, RS

AL TG, s D 0 SR AT 2SR S e Ak T
BF, WEBEESIEEA TR, X — s ] AR IR T
TGRS E Y A W] b o SRR (5 AT DU Ik B AS 5 2
HOMME, XTCEEE =Rl m . BTl S 240k
ATEEAR LT F s A 45, A T —BOLE AR
I, X SR EeE T AR

WA LSRR, SR EROLR S T — A8
B ENTIAMREEAS SRR —, R ReEE T At B VIR A
i, WA AR —BOE RO R . X b e e LR A A0
Vel — RIS B . — A, B 2s R Rk
A, TR AL EA TR REEE TG . IEAN D. H. 2548
TE (i RSN ) ( “Whales Weep Not!” ) —REH fiid P
R sZ ey BT 5 1) -

CAER, BRAELKFQRL,

TS REGHES A,
HARBIFEN B BEERE, R,

R ENEZmIE,

HEEKR, BAGEA T KA, A — .



BtE HYHBR | 65

#EPERYKE

JiA s AR TR TR F ORI — S Kk b . B R e
TEIE, fEENEHER—EBR, EAHACHE—HhER
RERL P IR R/ MR ZE L B8 I HESE, SRS DU
WCAE A FRREIAT R . Al S L B Sl RO =X, sl
[l — A ARIEE T — R R B . A 550 25 Mt
IR S I F 55 T s RE R L@

b8 2 T X — D) S AT T2 A S R At
IR Y, (ERER S FNUK B T A0t 7l DNA LA,
4k A AR e iR BRI R ML . oI RRTIE R I, Al TR e
B 1R A o A TR A TR — R (=X R
it SRR, AR T Ao AR AR 11 5 ORI | M

T e O S 2 1 T —— AT 1ER SR I, S0 i 2
—HRJEIAR I LR EE o BRI D — R (5 B X —— e
SRR HUR SR, MM 7ERE DS, HE SRk
W EdE, HCAnEERLAE AR TR RSy, TSR A .

IR 23X S eV sh ) Ry A A B REA . AT AT A BER
NS 13 F AT IR ASHE A i R i ik 226 37

DRl Ay At B8 A% 38 1 2 B IR2 R 4 I ——fth A Ay U
TATE st A AR R T O IEARRER B
FH IR RVE A, EARRE AR M E, XA R RE



66  FHEHHRE

FETCTT R, PO Z T HABAR VIR AE—42 . fhad s ek
YR A AN — D) M TSR A, ZA A A HRPBEE, AT
I AITEF B3 U AR SR BN, 2R

BEPERYIESE

SR, At AN —RE 2 X R . fEMLP A X B 7R
Ja, MR T A SREMAEZ )5, drd [l aTfE A,
RT L S

FAIAIEAE— DT ZA R VAT 0 o AR AR PUH
—FE, ASEARVURE LA A, NI 32 bR XA sk
IS TI A TES, ORGSO Bt AR — A, iy
WAMEMN—Tr, BAREYHRLE T 2 A (A A
VeSS AT I 22 I . TR b — I AR
PP 20, A U EORAE XA 1%

TESYI G, SR A th MR A, X R A
IR+ IRIRSCRR MR PR, BREPERE T 5 s RS S0y L
X, TIMESCR ST, ARkt i, MErE = o
R, SRECRISER, 0 RE R Z 51,

FATTHE B PR 2 18] A3 Ak EL Bl o SR 2 T R REAY—
MORIEPIRAS , SERTFA e T8 B A7, 7eti 2R E
ZWBIE T (AR T ] PR 1] SMEZ K 4 9 1 )



BtE HYBR 67

T35 ). AERXFPIVESI A AR, K IR A A
PR s 7E—d, MEVESSEAL B, oK) 25l a0 — Y,
PRI 23 PR AR e, 55 #k— 7 i R BC A o X S AY
EANZAMET, MIPEZ BT LA A X RER S , AR TR
RTINS R

FAVRE LB MMV X RIS A A A3 IR —
HMEvE s B Rl TRz S e R S Y, IR AP
K, MBS HMEVE KR 25 b — HARE PR Y RIS e Y 2
2. R N U, Wt 2 B0 R MENE R N BAT i
HRTZ AR R HE A

(ELTRRE A SR kT A7 SEMEVESh WISk BT A 222, LN
FLIE, WA ITE 5 2 B B AR B A2 . Xk — U
PESYE AU E 2 R RE RS ABIR A AU b X
AT AR B R WA CEAR KRR B ANV T ARGt B ) Tl oke
Ui, EAAMREEA G, TRIZER ML R T e
CEARH NIRRT Hit, bRk LSRR iR
f FEAYERENEAS I o

AR, ERATEH] e B “E” ZRRTFIRE,
AT ZACHE, LA T TR SR LS 7 A\ SR HL i 3 SO
Agee—F . H— ML AETEIE — ML A4 R
I, AR AT REAS RAES H — 15 & T X7 R A0 B AR, AR
J FRE SRR XK ZEH o MR, MR EAIRE T R T



68 | FHEHHRE

FEE RN RE 1 v o dh PR S AR R AR BT 7
SIS, POAECA TR B 2 A B D RE e
FUIFF R —SERE I, X SRR M A f e 9 LR
A CH A CHYEAIIA — TR AR . R EIRE ) &
RN T IO R,

MEVE FEW I RS B O R SERTATSE , EE IS G
WXSTT, TR AEFEMOCRI P . h TIRATEEA AR S T
K E— L MEPEA—(EVERY LN, T LA SR I BRI £
Rt e R MR R AE T RAT AL Y 27

FRIE

RPN B AT IS, AT —LE
AR ST S r] I —BE,  Fanpa i R AN,
AR 5 B AR I A oA BLET (Oshun )e AR A A TH545- 3
X e BRI R R NI, -5 5 ) e B9 A it A G
K HBAATRELUIEM T2, X AEfCR M BIE R 5 T 1Y
SR E AR ?

CRAUEET ST A R AR R AU A L 5
DB & FAUERRARLEA T M Bl . XA EEH E A
Z S TERE RS R P 2, (HE AT AT IR [ 5 e i
FERSCIEE . IXAERITE AT 8 2 WLl FLah Pyt 5, I



BtE HYNBR | 69

HACHE (JUHERESE ) &1 PR RIS 7T TR M2 E A
CHET . NSRRI, RERE, ISR MEVERIRRE, LR
PREAETVRUR RO )y AR RN RIS B F 2 PR —4
R o

R E AT HARHFLZER L], TR nT IR T
Pl A &I P N DE R RS < g NPV AVE= Rk N DA RE N
EWELE, (2RI RE R IR B T X TR AR
DY, HeUne A s AR, SRR HAR R, DAERE
ISR AT REPE . T4 AR I REse iy, A LRk sy
BrEEA], LMENEREH.

IR 2 AP A7 0 ] LATE S 5 (9 38 A Hh 1 i i 9]
Zit? HEGEBAEE. (Ah Y r RO LR IA Ak
R, AVERTR R RIS TR . IR
I AT 2 ph R I £ R AR AT R e . AR — LB
PRABZAT R I TR, Lkt e g By
B, IF BT Al BRI R e . X —HFEA RS A
1, ROV Rt AT & A AR, ERITA R
T i e A AL 2 ik — R T LGB I REUCAE R

RSB ERE E S A, A LB ATTRER BT
ARLEARTFAT o o (EX AR R el o 1A —BRAEHTAA

(D Scott D. Sampson, Dinosaur Odyssey: Fossil Threads in the Web of Life
(Berkeley: University of California Press, 2009), 172.



70 | FEHEHAHRE

TEAE R B B 1 A b BT AR 2 OIS TR FIAE B . — iy Ak
AR AR AR A K I A R, e e —
RSN BT, ORI 2 T AT,
A ERE R 58, MARICAEIRE] A 2 AR R Bk
KRBT, ORAFMGE HAEENN A S T2
AT, AR AT A AT LA AR SRS — R B Rif
HIREII.

FRATEL 28 0T LIS A2 B 2 2 F A 2 0 e Sl 1) 2
AT AR o o S S AT M P e S A ) T Al e
AT A . AN IEAZ AR F R, EAET R YR
FRERAE MR, 58 A SN2 T, M9
TERN T RARBAEA . I, SR IRFRATR IR EERE, X T /5
ARAR A B ST AT LA fifp o 2 Rl 1 A fi AS B A 3 2 o
AOSEREZR P . X —HORAY . FHOISHIIAM, R SANE
WLEE B AR MO T R A AT LA PRy, IES5 4=
ik H SRR — il R s A B — koK . 7ER 2
SRR, Az AR T A U R R IA X A DI 7 3K
JfiEaE DNA 440 1T Rk (HXF T ARG, B 17—
BT A SR A A T 3, R PR T A sl A
OFHIZRVE . O T X — B shAd R, AT AURGEIR
i, M AR IR .




A

P i 7

NZEUnfayinife?

FMIIA el ROUESE R, FEFPERZ A A LE A T
TNELATAFRTAARM, d AR TP A3,
X —FEI G BRI S, A e R T AR LA
FORM, Hopafe— Mg a5 O AT RE LRy 5 2k
fo AN PRSI S ICRT BRI . AR AMATIFESEUnfaT i 7

MG A RO AR, R AR Z ARV A 1
T, AIAE L Re R 2 8 A O AR R RIIA
B I ReEdR T 29756 T AR T AR SR A IE AP ey el
AT ZARE— AT I BRI, . i il T
HuBRA MR, ARPRRE R B IEE R 2 TR R, #&
MazEi AR, HAR A F 5 BY R Ik o A~ fal,
PRSI T P RAAHR] A RLXT SRS o — ARk
PEFRARSE B AE H 22 4/ N RRAR R, LA AE IR AR T (14 IR o



72 | FEHENRHE

IELEFA B AT T3 D) — B A M e 5o 1 —
Y, RGE AR 2R, BT TR —P ks
AT . TERFEEAIBRHT , TGS B AR E A Y
DU, BATIE s B A R A T e (A S48 27 R A
RECARICA T IR Z M.

XA LI LEA 24 RS POk, AT —Lk
HRER B, EEARIUE BN ATERIRE S o IXRRARE )
EEN A AFRTE AN B, POAFRAT/EH RS AR T P4
RIS (ATfge— R AF—AINZ) 12, 55—
AN RR RN A i i o PSRl A — M
KN, VT ESLTT K . SR A AR — MR,
2 NESLTT ORI, AKELER THlE A aaIRES) . FHR
Ja, AERIB R AN BITARR , AR E 245
T—AVEJRRAN, Z—T- P47 3777 K o L IE R AR Ik,
ANETHG T —B i B R e

TETLT ZAFATRYARINAIL R, X SE B i —L5E
AR AR TZEARM A B SO AT T A, T ER
NBOWE A, sf Bt g —m b Ao V—/ MR
AL LT S, BEA AN BBTRAA B o A s ACrp Ay —L
NI EPRE A R AR AR Bk, HoAth—LENIE |, BEA AR

(D Nicholas Wade, Before the Dawn (New York: Penguin, 2006), 75.



EA\E AXMEE T3

KR o FEPYHEAF LR AL R, BRAEASHE DL 2 AL AT 54
I EE R DR EVANG I e S A NP3 0 S A A ON G e
et ARk, R SR

FA AR AT RE A ICHE M A IER A e B e, (HFRAT
HRE B — 2, HH— WA ANMEN . LR T
JE A T3 AF N B BUR T SEAT A L, Sl AR
HTYIRH ) B SO U ER ) 2 B A A M X IR 4,
XL AT TEA iR Z Ak, AR IAT USRS A i
(A=) L ) Ll W7

AKHRTEM

XA AW A LA DR A o B B ER 0 R A
HAAL, AT IEBA — R, HRNTFLC LK
2 7 H AR ER N R RITZRNE I R 2K
Kbk, X LR CAT LR Z B —ER R AT T2
MIRE ). IEANTE IR b, 7 Z I —ER R AT
T A, AN TACAERT, SPAnpA PR Z 18] B —FhE ek
FP2EE I TSRO, R B AR, — AT
Rtk CHA EROR XU HALATE - KON kA LA KAy
N RGN ) AR ML R R I A, toglt
JERATAZE . BISCE 2483 TR, SUR B ATEM



74 | FEHENRHRE

FASE A ZE i AR =AM, AR R s, LN
FINGFAT

JETRANTEANTERE 2T RAEERARLEIE N 21, H
FATHIBIALE, XLBR T ARRERECEZ, BAT
AL AT BEA R BAT 0 H A ESE, (ES AR PE I B,
A REAS RN, MR, ik A TR AR
RESCNI M SEBLEY . Vi SR RERIAT AR 2505, —
SR ML BR A IR P T IR BT o ARG XAk i
PEIRE— RN, — R A SRR
o HERIAH—T IXSEAHE S WA S A e 2 A 18
], FAMESE RPN —FRR PR Z RZL . KA LSRRI
i [ ) — LUKV AR 1, IT— LB RO AR R PR 2> H BE

IR Z NRINBR, AT A A 2RI SE . 9%, XF
BEFRATIBERTI, (EFATHH S T LR E)—Le B ) A )~ 51
T, BTSRRI E LRl AL o X S f LAY A
NLZAT 5 BRI L 3h 4 (4 4 RO [ A — b i l——AT
N RGN FATHT AR A L sh Y4l 38 2 A ke
MR ENE . BTSN BRI AL, BA SRR
THEDIRAT CX B e E N A AR5 S 26—
) AR A

(D Christine Kenneally, “Freedom from Selection Lets Genes Get
Creative,” New Scientist, vol. 27 (Sept. 2008): 40-43.



EN\E AXMEE 75

TEAEAIRFL S B b, FRATTRT LB TE AR s B
IR I H BIHAT N o X LEAT AR W AR T AR sh i xf
THEABCER N Y] . B, AR LA T A AT L
WA N Shy e A A B BT AR i g M2k~ , (HILR 28T
G IWAFSIRAT N B AR R, 52, B
T AR U 10 e TR BRER, FIIRIRER,
FHWRIRSZ , AU V24T R AUBUR T2 o iad i e e e 22
ENTEAWT A B & TR =

It ATE S8 NZRIXASE AR BRI, JOBESAT ek S
RE P 2 ) 40y S T A 14— 2 ] P 1 A 1 ] AT S g i) A
T o ARG TN E A RS YA, IR2x
ERE? WRAEMFL B B4 )S , BT — AR A 8
Pe AL, SRR, KR R UIR R, IR
BRI Lk X kAt A

fFSLEIR

T3 BIADS A hAITE 5 B 4F A DR AT AR B B R
TR T — A2 iR RIS E, a4+
TIAFRTSEAN N 2], — SRR Rl — 28 A SR AE T X — I RAR
KK REARZNG . BNV B T JLF-HH ) i A BRI 25 1
B—IREs0 . S, B, LA AARFEMISEAEHR |



76 | FEHHRE

RABHER TR . (EPIE B SO A0 BT AR o IR E D T
HAF H IR E A, IR X B SR, B
ARSI Z . B T A0, RIS R T — BT
PR B o B ——1X — A A7 SRS TR ED 27 B A TR 2
b, BUE R TR K i A T 88 4 1o

NFEFIREEEZ 2 1R AR M R e A L
MBS 2y e BRI TE LT, ABNTEN T RERE L AN, HR BT
Thrar, RS PHEGCE TS E T %, 1E
UNRTSCH R, IR A T ASREST R AAXT A AR
etz HY) (GEmIOE . B R R, A
B BULMREEAESE ) BRI

A ik e RELA R L E LA RASUAR E , JF5 1454t
IIOTARAS E B R AR A TR AR A o AT 6 BB R RL
AL o X TAMA BRI, A AR R R
BL, ABATEIFARXS AN ARSI 6 fish K376 3 50 5 R
B AR, FE AR, TR T —Hog K,
TEIXHL, A5 RhESZ AR Z U AT UG BOGE A

MAERABRIEY], PRSI S, W16
573 T2 A X A A AR O B IR TR BIEPEE A
by LR T — R EREREE , RIS TELL S TE A A i i
o IXEHEOR, B CKRTCIE B A AR A S, (R
T ARLLEE “A T, FHLUREGE AR R —E 0



BANE AENERE TT

TENSHRRMR I G ZLAEZ 5, HiX L8N ZEAELH 1 il A
TE—i&, LABARi R & AR SN S, i 159% 2 16]
ST B T RRRR KA A AR IS . AT TN AT 2
—i&, B A SRk B G T, I —
UCHiL, AT IBERM RO, SRR A SRR S |

BEE TS B AW, NSRS R R B2 1
AR . I— VDA R BRI . B TR SRR, A
FOPA TR BL, BAE AR AT LIS MR 4 2 Br
eI RS TREE T .

SALAE A SR ADNA

e BORAMERT , AT o A S T
PR —4 . W E S kBB R B2 N EE, AR
T, LK A O R ERAMER R L F BT EREA
BRI o TR — Nl A 20 ) AR R T AN H 5e A
KA R ) — TP AR IR

HATIU-HZAFEHT DNA o P2 )G, A R hid
AVA I N FE A, A Al ) DNA fEAEIRLE AR
AL R I O BB A E B e, AR
B Wit T —fpa2en) DNA o, ABAX P LIS
FAURAR s LA X8 4, WA e I B ey BRI E



78 | FEHHMHRE

e 2 % TIRA . Wik, — BRI BRghe e
T DNA 51, IRERUA LS B — 2B B [ ) 387
i ERAHOCRIE DNA, BB LRk

FAARIIF I BUAE 1 25 A oo A ME 2 5C
ek B, FORE AE BRI, EAE
A LR BRI AR | BRI A T, T2
NS T AL T B RSN R DNA.

RIS, AR Fh2se il AIgaC I mfeid , o
KA DNA. AR SRR, A SR — A A5 2]
(1, #RAT USRI AN IL [R5 7 ) —f . X IERTE
(PEAS I ) BT, e, fEBhskaEny (P ),
FATAT AL AR M BB R 208 . “HRRAL, hFRbE; 2530
5, JHRARAL . R ZE, HHAR Rz, HHAE.
REFM, BrESd.” "

i Bl (PR ) ( RHABBTA RIS ), Ak T—
M7, AR D R R ZI AR L, i 2 O — R AR
LR —E 0y, AR AP R — AR A St g . NI,
— NG AL T T HE AR FER 3™, WK T 17—
B DR 1 SCARIE ™ o KRR BOAR 1 I e 2 A&
AT WA BEAE P, X IR DL Bl A B A e 4 25 1 7

(D Wm. Theodore de Bary and Irene Bloom, eds., Source of Chinese
Tradition, vol. 1 (New York: Columbia University Press, 1999), 683.



EA\E AXMEE 79

&Ko EHRAGAE THES 49, NmisA a2 m 2 )5 453
PN

BEEHTK

WL, FRATHREN TR 2R A A O R R
o MHE SRR G AE, FoAT & BT T T R s R A A 3R

38 3R A R R A TR A A A Sk A5 R DARESE 2 -1
A, AT LM St R — R B mT A
YT BT A GRS ORI IR ——S RERIZE S, REcRl
M, LEAAEY, WA,

DORE B SR AT A L o X SR R HI > 19 4 77 e
a5 N 20T LB R A 11 DU A2 4T 1 Az i D73 R ST it o )
AR XM BRI A AT S s, B E R T HAL
=T ZH MM GG LR T,

NS FE R AN R FE AT SR, b i g GE i
B Sk AL G el BT A1 (et ) B BRI Ik o D A
PISL A, XA EEIF A 2, RO FRATTR AR
Bphb—A~ el G N SRR 2256 AN RV SR T B o i
MEATF N RIBEE, RAVEREI RS 53 7 — 1T
LT AT AR R R Y

A TP (R R R R, X BT AR A SRR I AR



80 | FHHHRE

AR, JLTPAERRRE] (DA Rl ), HAF R i A
—HURRl . wLli? YR R RE? BA T ABERERH 1L
NZERIIAAE o dy T IX el i Al AT AR Ty, ROTAZELE
—RZ A T —Fp BRI



FIF

Jh —Ph A Bk YEAF AR

FAINRER—AHTr, BAOMERN TSI . X5
A IESEAF SRR T 85 A . (R F ST, A
AT LALL L B B e DR AR AL 1 7 3OPRAR: 22 10 T 38 2 7
B BT LIISLE P 8 BE YN A ANSARPA T “YIFERY
7o M EE SIEAR T EmAs, &M
Yo MR, feerss BB D, Al e g
e R A

Hofth— e A\ R Sl A AL, b iT8 A 1 i fa i 5
R A SENIZEFRR B2, M IR IR B, AR
AW, JERAESCIR BN B 20— R AN RS B U

XSS AIEAUA FUE B 1 Bk 25 R IX I, B
AR IR A X AR 2 AL FRT AR S A C R AR, AT
MGACHRE T IX L7 AORTHE . M DRAE R F AR —Fh
RAFEEHRA T B O R E TR S



82 | FHEHHRE

X REAHE R — R, 15 AKX Bos KRR H
Wz DR ARt B A R — sy K A IR . N ISAE TLTT 47T
BHUGEHAEM, ERME— )\ TAERTEE EALSEREE, Za
TAUL—T4F, HAE b 28 41Rik g 56 R 1 B o o T
LESUITE],  SEUH R L i R R TYIR AL Bh M K 4 1

JERATETCIEME , KRR YR KL IER, if
S TR, (AT, FATRC—Fh BRI AR
DA AR — R A A e b, X —F IS R
WL, NERECERRERZ R T H i, dfs i Hrp S A D0
FAJ— T

NZEHPHE 2 AL X AR AT o ek o A v i
Toigt ) AT, HAF S AR IR T HBE e AT A A= My v DX
AEAFIIREST o AR IR AR AR (/P R R Bl K At
e NER ) WIETET, “AaE il i L AT S BRI 1Y
BITCHRSR KA Sy

SCERHYRESL

HITHIERIE IR, 2 —K, IXLEECN I NJeLeid
—REn, SASKET &7, BLT e 52t
B ——AA T 53 s o TR 2 3 — TR A
FEHERGEA TG, NRBE R IR i = A 1



BAE MA—TERMEFE 83

Tk, FEARAYJE BT | SERAIE KL A JEAS LI 14 &
PO ENEERYENEETT PR A sim], DL SE P2 PG vy
FLiTA5 . X BB A i i, AZETTAR T AR A 2
6] EL B e

HTHASKE P i, HERMEEm T &AOE
HITTAT 4R A2 B ol £ 28 DL B S — i 7 B T BT
-, WmaEES T EARE R IRITR . AR R
WA B IARBOR . AR PRI AR L3 7 A 25 DR 3R
W, e A TEEMS T, WA S TS .

SCHT A B L BR A ZR PE AN W AR R P B — D EER
Fffo F Rt (NPT IERZR AIIRSER , R
AIRERLIARIEE ZARIRE ) W T ARBIE R . TR
RURTREMEAT TR . Az, Gl R AT,
SO RUEAPE A, IAR TS A S G M, SLIE A E AT,
AR B AR ORI, ENTE A B RO E TR,
BRG] TR BTG T XL AR R A T
TRZNMSER o Gl AERR R A RS A AL, AP
W] T HBRAE—AF R B LR, I C i il 219 e 4
M PO AR e MR T R A AR AR I R R ) B
AEJ), NRueges) 7R 68, IFAHIAFZ AU
PR

R HRRA T AR YRS ERIRE T, JUHZ



84 | FHHHRE

TEMCE A7 RAEA TR AREZ 70 AC Fo {HIRAT1H DNA
HONAAAEAE B ST O B RE % 0 e, AN T T4F i
&, AR AEIHR AR, JUHSR BRI SIS
P

XL B BISE T —FhBER Ty, (54t 2xikt
B T A AN Z RS F MR ARG . AR SO isT 1
FRAT SRR A AL, 0 R NS A Z B SR
U T HIERA TR . 8PS ARV DB Lk RS, Y
TR T, F 7T R A 20 7R, AR
WiZsde, B TR — R

BEH Pel 2o B, P AN PRS2 B U TCH B2y, T
JETE NSRRI R T8 S T 2] DRSO R HAEE o ik
T AR ADURAERAE A&, TR KRAE—DPAE
FIPTGE R AR, X OCERE A7

XERE, G —DE R IEAE A . MR
AR EAE AR (LS A7 5 FsC 7 aiiEal)
g .

X F

VR AN TR, ATE RS A SRS RS
(ZIEC7 ., PR ) FrREN S . XS USRS T



BAE MA—TERMUFE 85

A A2 M R R AR, T E T RATH B &
e, AT HANNEF RS, AT E TR T30
Bl MERE FLARTIOR , FRATT o8 e DUR B Se i & Al AT
M S, JFRAEMI T ZFEHERE— BN EERE
A EISTAL, MHEET . Boe, BoRSE.

BRILZ A, A5 Bk R E P T 07 AF Al B R E
W, FFSA B WA E — MGG ) o 3 i SRR
Jra, ENREFRA TR L —8 T i A

AR — AU 5 AR RS AU RE HL A s 3
HHESNEREZ . N—MEE, NS R4 2
LS A — AR, ENTRESAEH T /)
FHER LB —fr sk | REIR BT RIBE), XL
TR GE NILEN SR, —SERRNPT 25, IR ZRZE A
FEPEREIA T, AW R TE S T— UK .

118, VF2A IR A TR, T e LA
7 BT R R 1 s R . IR BEshn, HfE—Lk
BEEHMANZ S, kRl O NSRBIV T A B .
A AR, XTI Z W — (T TSE, K5
At FHLAR HUE X SE LTt 5% o bR A — L
T




86 | FHHHRE

Vi N

FATBUCN X LBy B s o rdi e, 2T
TR LEAI RAT 5 U4 T IS D5 b W SR BATHR B T IE Y
B, IHEEAURAT R, B AN TRt e A F Y7
AR UAT A T

298 - PR S EIAR RIS AR E IR KR
IR O AR BORERE Y . AEZ S DY AR [ L, fl—
BRI 223, 05 N A BRRME R RS, DUERSS
R B R L BT 2 A P L X2 IR U L
RIS SERAERAT NG o O T M A B iiss), Hiek
B RAE NS T AP AS I T —> i &ML B AR IC Y R M
o S B D7 AR R, PR IR~ R R T
Aty MU T B, fEfb e AR RE | TR
FIFRICrp, SR SE R AR, Bk R Se L 2 W2
TEAf A —— S 52 AT LA SE R BSOS L B

AT BUUE AR — N BUE LR, Bk
TENG P A KSR SRR AR RO BN S AL 5 Lo —FBHLES
e ETEM R AR EHOR PR G, TRARE R
e XA TR AP ME R T PRBL . 2R
P, LAMJERIILAS, BRI, n R L Kk
DI TRRAE  IXREEAR S  IEA 5 12



BAE RA—TheREE 87

TEBEE Y O R AL b, YRR ARE 2 T K
ARRHEL o X RR BRSO, PIBUE PR,
AT B SGESR A T ENTR U R AT A .

BANKC RS AMRZL TR AR
i, SeR AU RATALY . A1 SORAEBCE IS A TA
— R, BIEAE B IX SO BB i, ABATPRE B H—
BRI R —— R EY . ERBRssE, LR

AR . R A CRETRLE, 0TS SRR ER
U PURAENG . Z BT AN MUt widf, A AE A
FUJe ARG IR A . X SE ARSI & — AR EF
1, Al Bl A O AR e R PR K

— M BF R AR LS

NS IR etk s o NPER 7/l ivti g i SN DL iemi
BACNSACEEA BRI T — AR T S R BTIR . A7 4™
T RTETARA RO Y, IR R B T R AR
WY, Mk EAZTACA . R T A1),
XAEHIAR) 7B L, I HIRTERREEREN . AR Z /Y
NP YRR B 2 S8 TR IR ARG E | AR 2E
A6 VA L3R )7 L HERTRR o

PR A —1, BURAN A SRS M G TR R 2



88 | FHHHRE

ATRYSCBOARSES o i -S5 bR, A~ FE A i o A A=
SRR AP RAFAE B & . NI BLZ AT
BAACAFERL, TN A SRR N A S A B A AR A RN
ZRNEZIRYE . TN IZ), TR AATEARE T
RBE T R A= fin Al SR Rt m] DL Z AN T (B ERE AR
RZJE, —FAERAET o M TRATRER 2] 77751k
RIRRYSRALAOR, FAT AT IR R0 BIR L A 5E A
AR A AREPR AR . BRI E W B R R 2L A B
BRI PRI PR

X — W AT AR S0 e R A 3. Zad
FEARI R BCA T AR B A WAL AR 2 R, SR AR
TSI RIFHER B2 HES, FERIC AR
M. AR, EATARTETE ARG XCHL, AR I Y
REEFIR/N . FE AR R ZHRIE A RBE ) o

RSB AETE T B BB Efa Ll st
Fn g Ly o BBEA R TR — NP2 H E T 2 BT 5
R AR L I, AT ARMERZE ] T
BRI AL B S

FAMIBAEATEAE T — D RARIREER L, X HL, 3
PR PRTE PE N B AR A )2 TR SR o SCHEFRAY
Wi Heid 1A AR, WALRL, WIRh SR RS RS
AR R T AR S UL, FA I & — 1 Rif



BAE MA—TERMUEFE 89

N B REARAEA BB PRI . FRATINAL A REMCT ARG A 4
FRA BRI PLRE?

FATA HNIFGEIRE A C & B EERA e, A
Al % B A © BT EBIT o IEAE S SR RIR . i TR
ERAHLAEN A SR EABH, RS LT — B
o B TIRAT, PKERIEFRRE. WER i TRAT, W
TEEIEAEZE4

FMTd LLG, ARG — SR, AR
Fro BRI, FA TSRS R A S .
XU Z SN R PR IEAZ AT H g2 WM . 1R IR, K
AL AR TR T 2 2 1 H a

XTGP ME A — o S rh R 0I5 FRATT A4
AAEEHRC T MR K2 . S50 b, AFTRVYERAELIR, X
BRI ICRRTITAR WA . BURASRUEE R — 53 (BARW
ARATRNZ) I, T8 T A TR A —
AT ARG, . PR XA ASE B R IEK 4, 3,
MTBSIT THESEAT — 0 ZAERY A i, MIgEA T A, X4
B BRI M AR AR RS, TRAK. Y

@O “ AWM R R e 22 R R L wDURRATERY - 5
BAMEREAEYFFZICE - RN Paul Crutzen and Eugene
Stoermer, “The 'Anthropocene',” Global Change Newsletter, vol. 41 (May
2000): 17-18.






%+F
R S Py ORI (]

MHFEA: 2], BURRHEEO) T ABURR, Ifs e
TRANE — D RAFRI IS BN EA, A T A X LR}
FRPRHEAR Z 5, FATHR R0y A A R e i T ante) ™
EZRIBIRT AT TIXFBIR, — K RN T, Al
A RZINRE, A fir AL TR R R 4 1K 5
TS X R R 2 IRFRATRY B IRIE? BB ABLREN!
BYFATHILE] [ B 35 75 2 IO e S 2

MG TSR, S0FEDA T ERET,
FATHA LR T W BA B BRI 2 o 7EHos b al)s
WA, AR ARG P I T — M R
BEFRA B IEMEY) 507 RSO =R AR S 2
s (—) T T FIT YRR 5 A B IR TR B
(=) IXSOR AR R Y IR, B 222 1) R, DI (=)
LRI — B IR B



92 | FHEHNHRE

AR 2 AR BOT A T IX — R R 5 AR
BT AE BT EERTEAR HUA B o ki, A it PR 1
(= S TR0 B e & | NV 1 0 AR o 21 9
M 22 P A KUl Ja F AR S YN A
(RN HH S X vh R A REIE Bl . i SO E B G
A TN S B Sk R B I 1] 1o AT R I HE S |
BRI TR R WA T F AR S R L .

X —PEREAE 5 - A (R A T —oS U AR, A
WAL IE TR AR 2 ) VIR LIRS T Tl . 2 0 S s 1Y
BT AN RVERIERY TR 2 T RFHARMATA, JFIUR 126U
AR o AR . KRR R R — A Y B i
AR RER IS, AR HLAOTE R (AJRERE . /R A 4Ea
W), BRI TENS TR ECAPE (FEmtnl LI
MEANTTELUS I E ).

JITAT Sk e R L P ) Ry 7 U5 T A € A AR
BECE ) BAE—7S/\EAR Y UR AR i —
AR 2 SR ) DR ey 2 CBUE T
fifl, (HIXFERY BB 2505 200 A X T35 A S e
ESCEBERRAE AN o HUBGEHT A H5 8 A AT Bl T i i 254K
B IR Z R AU AR B T, BRI L IR

O MW FC BT —7S 0 "ARAERD, AT AT IH DT — 7S Y AR e
W, AR R AN AR A H . —— .



BtE EMEBEYRANE 93

R sh A REVLEBE S ST . TERRIN A5 H 4 TR Ay
JERXAE— T AR AT ORI R RIHLA, T8
FIRRL SRS . AR, AT SRR 22— IE
gk PET - HARAE AT E Y, BATIACAZ, EEAS
AR IR T, S I RGBSR R R, T
AT AR E N

TE YRR GRS T Y B BT BRI, By - R0
MAFER L EREH, WIRA S ah iy . fETER, O RAF
TET NRAF . FEHRIR L HAMFZ R FHBEEER, Y
ST WA A B EARER AT . HA A HA SR
i, HAEHPA F AR AR SR BHLE IR RIS A . BT LA
AHERRG, KRR — T S T SN E 5 R A T Tl
Foeh A SRR R A A S RGP B R . BORRIAR
MBI, F 5 AaIEFIRPAET . el TR B 2
PRI, R RGO LT R AT . XA BRI A
BR, VA E BRI NI 0. I IREEAE R |
AR S RGBT B AT o T A — b S 2
IRAERY TV o

FURI A2 G DRI, 38 A0 e i S A AR SERs R 1 2
AR TR A ST E R B A o A R i — R P S0k
B, TERRE SR, ALY BT UL A BV iU ARR) . BR
ROy TR E MR A RESC B RR . i ELEA AR,



94 | FHEHNHRE

IFEARBIPERNTE S . A ANREHLVEN], BI0EA
fHABEHER 248 A O T . M, ZENTHCNTER
HAASES G| F T X N H 5,

— T TR L% B ) o X R R PR Y B AR B A
A R0E, BE T AR Tl@%/ﬁﬁfd\ b
AR IR B Y BT TRZ I S, U 2ACAE
IFTRIA TR, Rl AR A Ei‘?ﬂﬁ)ﬂiTiHJK DS Rl
BV NSRRI R IR T MR AR AR — T
Frgn, AT BZATEAT —FLI4, UABRATEX B
X B LR

MRATR DR TIRE S B AR TR FET RS R
iR o Bk bR A AR A IR WTTE 4 . HBR A4
IR A — R AR P SOV X, R 2 E R 2K T
AT BATOR WL . FATAEE X e 3 T Sk
ATRGEANIEIE TS, DA B KUK AT TE AR L
RS REARRE, AT BRGNS, &5
Jir PR AE T FAT TR T I ) P BR A AN 2 2

EFE L . 5 B RAIEIREE VIR R L ge it gk, 7R
AN ARSI 17 BOm A i 2 AR LY
BUARISTR]  2 f A T IR b RSl T 8 e s b (12 R ke
AT AN 5 A= A A ARSI A Y . B IR JE R TR
PETBh AR A B AL A C RN, CaA T2 E LR



BtE EMEBEYRANE 95

A HGRINLE T o Il SR E i [l RO LR U8 a1
NGBS E RO 2R

] A8 P AR S B SRR T Tl A g B
TEFEA ST B AR AT LAAE [R]— AU TR A48 7T 1
HLURE I XA TR AGEA 258, BRI AR TR
ATl IR LALE B At T . AMERTT T A,
RBTRATR, B AERBIE R TR FMHLA 2T,
AT R BEEARL, A Bskaah . IrAa APE—2,
A LR R A LA AR R IE A

XA Bl EFATI LTS A B R 2
—o EAEREA R, BT ES, AR TR,
IR M TV, 5 [ SRR S I Bk A 1
FeAIpo e . 22l A AR AF RGEAE A AL T F
HEA B LS5 A BT S R GRS R HLAY A il
BEE B AN PO BEX T E Ry “HLas” v, Pl
WA 2825 H b, ARH BN AE A FRECK A IE i F e G
BR TR PEIE T AR RS PR B i AR, X
&R “Hlas” ik T ROBLZAMNGIE R . BT ME
NERETF R —E i RSl e . K, EERSE
BHEEAL, KRR R AW L, BA TR
HI T2 A5 T SR — 2L ARG, RIS FRATHY Tolk SCHTIE
TEHESSE I Bl 4 S S AN DL



96  FHEHHRE

(B — o] T 1] B0 SE R Z B, O 28 AETRATXS F SRR
RHPTEEL T ko FRATE M T Ah s o] B D A s 1 i B A
— MR, U AR S S U - BRIURI A R - 6t
IRAE NASE TR, BROR 2 i B AL AR T8 R ] 228 7
TR o AR Ir « TR R SO DA A B4 A= s A e ] i
— UL T IXFA . TIHEA A, R - s AT
SRR - R SE I T XS R B PRIE . A AT ERATT R
WE, TR — A BEAR R A JRAER D 28 11 HCAF IR R B 81
SERERiEZS

FrLAAS BT [ R i 2 ph R A48 Sz 3l , sl A9
ARG A R s, AR, FRAT AT s S A A I
[l EFHICE X L, BENETHAS RGN A
EAHEE T A ], AR AR U R B — NI ], SRR
Bk AP AR A — TR X LEmRIERAN = AT AL
PR B BUAY , BRI T A B e R R R R P 7
WA KR, AT RAAE AR — R
TTBAE BT AR ) X A IS ] AN AR AT LB ], X —
AT ] B BB 1A R A TR



i+ —

Wb Bk 3L

P iy B

&=

WHITIRA TA EIRE AREA, XERATTFERAZ
KAJRy o B hbix—RAS Rz, FATZAMT R 7 T4 L
BH T BTk, SR ERETT. BB
B, AT IGZ LU 46517

ZITVARGES AT, SRR BT T [ B SRR H A A i
BN o FATER ) FHRFLER, DR A SRS —
A BT A R firis AR R —— WA U, BN S S B kiR
M ETF 2 o (BB T4 Hefivis ERRRRMERE T —— i —
AR AT PRI FAMTER, BETHASN,
FATSLAEBAR AR R, XA RV RE AT B0 Rl A 57 50 X R Y
SR L

MENEPURE , T8 P ROT FOT RS A A A, X
AGAEFRA TR T A B iiz B9 N R A A . JRARIAY R
PRI G T S A IR E IR, TR BT T A M ikseon




98 | FHEHHRE

o HER RS TIPS, B YIFHERAE— DR
FE[E AR R AR (0 T BLE PRI AR A R Y T
AR, ISR . XN E R T E—A
AT Bt 9 A

IRBAINFABAEE— DA T TR, A3
IAFAER B 7 A A 2 T ARG 2R AT LA 7

PEABRLUE , X F AL Az MR e g mE I C 2
ToEIEFA T o MHA TR T s d B R T A
SRR Z AL . A R — EAR B T IS A i A R
X, SRR L2 PR MFRAT AR 7 AR e 75305
iy “BEEZ”, HERIELE . KRNI BRI
FATAWT N —H T HREE B 75— 77

BRI ATE IE S IXFE 220 | ZIRA SR
JERBIREAE . SR ISR B TR AR X B A [ ——
BER T A AE L2 3, AT TEE RN AR e 4 14
TH o BATERCAAU R RIEEZA TR, BT
TR TN T, AR R E R B T —
fio FATEAREN A SR E, ITHELES eIt R AR A
AANEEMA SR ANTIEZ—.



Bt—% HMIKARKNHI 99

1

RS IEE

TEIX— [ 58 4 R e AR fe v, FRAT T AE AR -
FATRERIFET o BT EAEMPLE A PGSR FA T AT LU
BETER Z2 e FAT LU R S JORE A AR TY 24 AR,
BAEAER LR Tl Ak, el 17 ZERME A AR08
AR AL

RHAA —FEAR P AT IR, IRgER ErfE A
FATRTLARALS, ENeSTEIRE, QR iiE e, el
TETERRBCPAR AL, EFRATRERI TR BN —E
RARLEFRA MR o 15X U SR A I — 1 ] 58
R AR R R AT R SRR T 2 —

2 X AR, TR LA ML IEATRA RN,
SEATAC A AR SEE R, EA7EHERAI R EINE T
PO+ FACAE . RGBT XSRS, JXee N, ]S
FABAEYIRI AR ZAAE T, R RS, A THR 2 IS e
o MIEMRSZHAAMAN AT T8I EARFIR 2 Sl . 724k
TIHAEZ )R, ANEURBLT, IR se i 2 A0 T plft
{INE=2ENHES AR v 8

A IR SR ZAA BRI, AR LOARE], i
fH R A %X — e AURE 2 A B R
), HRAESARE AR LAIA, T, 5



100 | FHEwHRE

RFEHPTETYE T —MHEERRRKRE, HIEE
GNBEUL, “FRATEREER” (all my relations ).

PR HE—Fi 4, E— AN, 13RS5 LIS
T PIAT, 28 i X R RURE, FRATTAS LUA L2
SR FER , B DR Z SR B L TR T RS PR REf
FFAHEIAZ AR L.

FH RER L ANBEIE L, IR R IR . TR
FAT (TCIHIN ) BB Z], FRATES A2 T 1Y BE
AN T A1

T FA T O T8 Yt A R rT B A 2
R W, BIERA XA b, A ) TR E S
R, 28X RRIURE, FATRI T T AWURIF I
H—X MR IAPRIES, HXHEE WA ERA ]

AR AS Y=k

MR 2 BT AR AR 5| 2 — . WA, 5
Ji¥. B R IEAE A, BRI, iRt AT
FERI T

ERHRBATOAT AN, TATAS MBS TR
XA RARE ST o WA v SR A R R TR B SR R
Fo NERWBG N CAWT 1 RATEFER A iy s L HTPT AR



FBt—= HWMIKAEEGEHHI 101

AR DY . — s B bt A IR AR PR A BE
FMIFRZ A FHLL . AKX ERE A7 ezl st 5,
— HBFRERERE NI A SR, IR O IRRIE . TREE A
R, FATEH T — MR A R Y 2N
2oL, ARBRT A S, R 2 TR Y. i,
MR — MR AT R B O B AR RO e L BRI 1 RTRERE, IX
FAE YRR BES TR AMEATAEAERI L, SR — (K,

FMIALER friz IE RN K20, R s kAL R
g —R s A BTV TH P REE—3E, HENTXFF
TERA—MEEST, RESRHLT YA . X IR FRA T ) 5E
R RN AT 1

BEMSEERR

W, AT ERMRERTES], FA T LIS A2
POZMEE 2, ARASERALER bz . BAR— UK S 2
Ko, HWERIBHE AR, TRATAFNZEEAE . T3R8
iz AN ] kG L R Y B AR RS2 i

o R ERTE S 3 UNIY-#3aeg( s ST gih)
WAL, X AP R AN E— R, e — R T
Py BLA TN ] PESCSEE B, T A LT AR
LA, — BB R S T T — B it



102 | FHEHRE

THUEARACAFR, BATHIEM. P—aif—L, RR
EATTREH L. B R R T H AL T TR ST IR
W, WE— MBS 2R BRI OX — KP4 B
it AR ARV E R BRI, o AR A B 1
BEE B ARRERDE, SAREIEE (RATR) BB 1 a)
. ZURARICZAT, XLOEE AT R BT MY .

FNTY T A mE Ittt o FAT 5 b — A KB I
Z, AHE R R — R BIE A 2] . FATIEAES 50l i
ERAE A A — SRR C e TRAETRATTAY IR, DIMESTRA T AL
I — 1 PR BIE PR R S B R G, IR
MIASAEH PR @ AT LS HER A M AR R Y
T E S EE AR . AR, R BRATILE T
G PR . FRATTA I A DTk 1 AT B i, R Y
REET ATE BT R K-F LA TR . A1 ffmis iz, Bk
AR —Rh Bk ST, Hp SOl R 200y, JF Bt
SUARIEHENLEN A, LARIXAE—Fh 2SO, Horp bk b
A b a5 NP REAE A AN B

HEERK

HI T IRATHRAA: fi J&— BRI AR P22 2 0 B e i
JI AFRATTA AN Sy P 25 24— ) o i S AT A2 i



Ft—% HWMKERGKHHIL 103

i KU, FRATAR A 2 %o T AR ok B FE 8 g Ak Fe i e
W51 o AHATE BT AR AR AN —— B BB e SR R A
NAL RAEMBENIA ARETAE, (HBE IR —
ALK, XA AR, FrUATRATEILE BTG (2 B, DAY
I EFPRANEARA, TN S RS 0 sl T gt

X — Ve 2 IR ARG 7 A, B —A Al DU R
Pho HIRATIESEA i FEWE Lo

RECHH) T R e — W15 SOMEE T, MERRRME BB Rk
AHMBERIMER? MEELERR, kG, Aar
PLRAAR I E U B, R SCRE T UL B R 2 Hh B 08
i ) Z AR AT AR AT AP A & B A — kAR
R, AP RIS B EHURXES, (HdZg & E A
ARErE. PIERSKIE 20 2R MifrZnl, A
B, RAPRAE RS, B E T BT A
EAIME—AR A Z R B O IR BRI AP T o Bk
AIRTSEE Bh— R KIS o SRIMTAEAR a2, —FBri 20
BB T, ENTASEEE IR, MRS R R T RE
o TR RIENER AL, AEaTTIR TR — SRR LAY
PN

TEARRS SR R Z [ A SIS 3K ) rh S Bl F B R R, X
JETH IABEAR o AR A RIS VERE B TR 25 4R A
T AR, AR AN A B A, XA T d




104 | FHEHRE

ARG FATE AR . i, FRATAZEA BFRILE
e G HA AN S R AR EL, Z S e % T
H A RS



s Kl

FEIA

137 fZ4FHi

ERNEE

130 fZ4FHi

FATAY AL T ) K i

Yy JEORL S RO N — AR AR 2 B4 300 B
ISV Z QIR

1070 sAHEAE . SAR AR L K
L REAR AR IR 28 T4 1) A Je
RIGKESR LB, S —Ht T RTT
IRIE K
RIEFER AR, S— ST
AT FEE IR T AL

KIEEIG TACEN, SB—HR R fE
TR



106  FHEuHRE

120 {24

80—90 {Z4F-Hif

yNUEE

46 4TI

45 fC 5w
44.5 {Z5FRi

30 {ZAFHT

I P USRI R

o — IR AR I iR A T TR R A i
P B R 5] B2

TR B T AL AE BATT R T R AE N
L — TR A

BT P E Y R O PRE A 4
BRI R rP A 20 R R AR SR AR X
ipg SpAB I

fH R it e — B 2L B BAE, JF
R A 2 ) 1 T P A O

AT AR A A TR M T T
XA R T— | = ACAERT, IR
UREEIESE T X

UGB AR K b e TR 2R SN
JUE ERA RIS T R IE N
K FHiEA:

WERIE L, ZJR BB TR, i
EIPN

H BRI B Sh s 1k 1



o0

40 4TI
39 {CAETHT
23 LA
20 A2 HiT
10 /4

R L)
BHER

ER
5.42 {5
4. 88 {ZAFRT

B
4.8 fC AT

4.4 5T

L8

4.25 {5

B%:. K=ic @ 107

65 SNt o)

JeE e

S — WK I ]

R EZANE, PSR
A PRI

KEE, I, TR
TR KA F A A a2z /it
AR T

SIRAPN Q1B SUN G | 21PN T
AR Bt A S IR AT & 592 i) —
AERH )

U GERDECR LS



108 | FHEHHRE

4.15424FR7

i
3.95 AZAEHT
3.8 12 AFTT
3.7 AL

VY &

3.5 12 4FTT
3.3 4L4FHT
313 4Z4E T

—&%n

2.56 {ZAFEHT

2. 45 {CAERT

AR

=&

2.35 ACAFHT

BB R

EeN

ST A H il

e KA R ARaT TR AL
BN RPN BRI
Filidth s A

FARET TR A AN RO K B A5
B d il f
J&FTZE, KK B

FALE G imAryress,
YAt )
TERLERGERN N aazE TR
EASZILH IR R T

SIZLE)

e, e B



2.2 {4

2.1 {LAFHi

IS
1.5 {24/

aEa
1.25 {Z4FR1T
1.14 {Z4ERT

7000 J3 4 i
6500 J7 4E R

ER

+H

5500 J7 4R

PNty

4000 J7 4T
3700 J3 4E R

. A=ic | 109

B ORRE B (o B A R RS B T2 A
18— R )

LIS s RVEVERIEA: s &k KR
XN

PN

AR FL S
N BRI FL 3
R K HiFLshH
BRSPS LS

WAV H g, e, R H
I 5

LIS A5 HARE H B
IRk e (] e S Pa s A
*)



110 | FHEuHRE

T

3600 J74ERij
3500 J74ER
3000 J34FHT
2500 J7 4

AT

2400 J34ERT]
2000 J7 4
1900 J7 4
1500 J34EHi

1200 J7 4/
1100 J3 41
1000 J7 4
900 J74FRif
800 J7 4F-Hif
700 J74F R
600 JT4F-Ri

1

RS F) A0 A S

2 SN NE

B SO S DK S R TR S s &
P ) —SCRENIRERE , ORI (
Wi, WS, HER)

BAERT Lz Y
W55

R liNEL=s
Tt K s ik (T RE S B AT
x%)

K

AR B 3R R s
AREY Y

KA

BAAH

£

A



M. AR=ic | 111

b

500 J7 4 Hif FARSR, T SRR A

450 JT4FR] ALK TE . REFISE

400 J7 4 Wi

370 T34 AR

350 J3 4R FI 4

330 JTAEHT AWK 46

260 J34EHT RN BB

180 J74F-Hif PACHISRL . BFAF | dSE R

AT

150 J74F-Hif AN HA

100 J74FHi WE 7L Bl A 3k 3] g
73 JIAEHT ST R A i

70 JI AR (7315
65 JIAFR 43

50 J3 4 KFLE

20 JTAEHT TAgE, e, R
15 JTAEHT BRI S

12 J3 4R TRk

7.2 JTAFH Jetk fE



112 FHHHRE
AL HTE

[SFSEiNEae

260 J3 41
150 J7 411
50 JT AR
20 JI4ER]

10 JTAER
4 JTAERT
3.5 JTAERT

REAALEARPI L, A TR
HALN, TR

KM, R, K, F5F

BN AERAERIR R A BLAE Z A
YRR FAIEDS

LFAUK

FRIRBRAHIIE

FRIK SRl

RRMNBIERS LRSI IL

3.2 JTAERT

IR

RRMMEMS AL 4531k

2 TR

X 5

BRIMBY A8

1.8 JT 4TI

e R PR "B



M. Asic | 113

BRA—MERMEEFE

JNIGHT 7000 4F

ZNTCHT 6400 4F

#ro=si

NTGHT 12 000 4F gk difk

ATTH 10 700 4 HiSE AL EAE TP AR B4k

NTCHT 10 600 4F HARIYANIE JE m . INEFIRF 1
Ytk

/ATTHT 10 000 4 eI EHE Ik

JNTCHT 9000 4 AR WA A i KRR
KA FERRGHEIAL, RSk

ATTHI 88004F  ARAEHARBEIIML

e DN GG SN e 5 SN ]
IR, WIS G R I S
TEFRZR B
HEMEARTE AR B ARERA
HIKEPT
PRI 4 3 20 SCAE 5
e AT TR FiAE
LANFERE AR N2 - A A H
RE T

By NeI T4

AN RS



114 | FHENHRE

INJCHT 5300 4F
NIGHT 5000 4F

INJGHIT 4500 4E
INTGHET 3500 4F

CheE:
JNTEHT 3500 4F
JNTGHT 3000 4F:
JAJGH] 2800 4F:
NTEHT 2100 4E
/NTGHT 2000 45
JNTGHT 1750 4F
JNTERT 1700 4
JNJGHT 1525 4F
IANTEHT 1250 4
AT 1200 4

il B AT E 22 2 i1 11 DX H B
BRHHAY NS RE Ji s BT . PR
MRAE . O J A R AR 22 A 22 5 i1
X B ; SESEAG AR B4k 5
FAEENE I

AL L X e
HHRANOBE AT ZE—TT

TR FARIY SCFAE ISR R

B K ) Je BT e S

B BEA] YAl S

s LR B 1 R 17 S

W 1y A 3R

EL EUAR A IBERT vk

BRI TR AR CUBIT A X B 5

WAL Y ED BRI AE BN

rh E A BT

JEEPY

PN S R R R T NG B
Lo, —H#



INTEHET 1100 4E

/NJGHT 700 4
NTTHT 628 4
ZNTTH 600 4
ANTEHT 560 4
/S TTHT 550 4
ZNTGHI 509 4
INTCHT 450 4F
INTGH 327 4F
ZNTGHI 260 4
STCHT 221 4
JNTGHT 150 4
INTCH 27 4F
NTUHT 4 4F
ANTC T4

/AJG 100 4
ZAJG 300 4F
AJE 313 4F

M. A=ic | 115

rh S Y Y BRI A 5 SC ]

fiif £

L W7

A T 22 8 A it

1L, e

P ]

% AL HIE HE Ny
ISP, FAPIE, WAL
P LU R R AR ATE 21 B 2 ] it Ak
BE L5 —EPEE

ZiIR RGP

KA (7

J& RAE NN E Dyt T i o B2, 3k
PR Bty SR

11§73

AL A

AN AR =42

v Ml S e F S B
AT A K 2R, AR R
R REEEE, IFHEAITE
WIEPE 25

R ESIEr



116 | FHEuHRE

JC 570 4 (R NG
JC 650 4F PP == 3]
790 4 At NGRS
800 4F: A HLEIE I AR I SCEE 2%
900 4F rh S BB R AR S S
925 4F (TEDR (SR E=
1000 4F G =R
1088 4F P& JE W R E T
10954 AR
1115 4 A EH R
1200 4F R SEUNAYEN N SCH]
1206 4 BRAREHS S E, SRR BT
12154F  RIEFFRGI 1o E=E £
12714F 5] - BB TFIA AR
13204F e A BT 2% 4 v S
13254 A - HERIZETFHIG R
13474 IO WA A B0 KR
TR
14334F SRR VU, HGREEEVE . P
14504 B S
/A 14534 FRE& R EK TS
NTC 1492 4E BMEAR B SEN

doal & odoa g

RS

>\u\g\?>>>\>>>>§>>>>>\>>>>>\>>>>
Lol

IR

>> L\\



B%:. K=ic @ 117

AN AR e 2= T

BT - IR S O R 2 B
PUBEA N AR BT 2545 M ER ity ]
e [ 5 R T IE S ) S I B S
AESE R

Y [E AR EEE 2 Rl AAT R AR PIR
AT 15 IR AT 0 4

R B AR

o [ 5 ) B

DR 51) 5 P4 B S M 45
LSS A

e EEpNE Y

EMCAEN R BEE W

WORe e R [ A BUR BR

F—U A AR AR, P EgGE T
R

DA P 25 el g iy

KRB EEE S - MEEE A A
VU538 R



118 | FHEHHRE

ANJG 1867 4F UL (BEAIR )

INTG 1884 4F D\{J‘l‘lﬁﬂﬁﬁ'am%illid‘ﬁl

ANTC 19144 BRI AR

ANTC 1917 4R HRE A i

NG 19184F Kl

NJG 1919 4F ] Pk

WNIG 19334 KOSk

ANTE19394F BRI

ANTT 1944 4E A TRIARARAA R

ANTC 19454 B IBUR T I RO R s (R E
T )

NTC 19474 BIMA

NTC 1948 4F HHIER]; DU E
ATT 1949 4E AR N REAIE T
ATC19574E WA PR EX

NG 1968 4F kL SREAHASEE R EEIE B
JC 1969 4F  AJE EHEK
JC 19704 EAH Ik H
JC19724F  HIRMWKREHBHERE T AR
e
NG 19794 RG2S iy
JC 1982 4F (A HRER)



M. A=ic | 119

FERRER A EE T IV s

SRR AR AR A Rh R A 45
TRIRARAAR s DRI 2 T

RPN PR RS R R
CRIEAEAERR ALY )s (W Z ek
AN

REAS W AR AL 22 A ) LA 7L i 2%
B st AR e

DHIEAT R IR KR ERW; &
Lh PR ik 2 i

A A TAFIZS L

(HuBkIE=)

A48y DA S0 ] AR A R R A S M
£

KA [ SC R R AT

(IR [ 2 NRAUHE 5 )
CHUERBE SRR e 5 ); (HUERE
) A

A JETESERT R T AR H bl



120 | FHEHRE

ANTG 1609 4

AT 1620 4F

NTG 1637 4F

T 0 K LA T I VAV [ 3 8 K B iz
15 AR P SR SE B LI R A,
LT T AR WAL R E T vk
B AR K M8 S BB 24 1 52 32 X
S

R RRBHECE T HR A, T IX
Gr PR B O R A 4SRN R Y
ARk

AR T — B E X T A PR
PN

A7 SE 4 bR ) A7 4 2 L2 T E AR
K2

M PR T AR AR R 5
JRAEEE T G T RN BH R IE L
B i

MRITA B, HoER A b2 A A A R T LA
aRiIpERL ]

P G 58 T A= i AR 3] i R i
Tl it

JRAET BT T S5 IS S

TR TR T HOBR F4 b o b e
IRIRSCH IR T H 6T H AR BB 2



ANTG 1962 4

TG 1965 4

1969 4
1972 4

Hxﬁ

/A
YN

ANTT 1977 4F

INTG 1984 4

M. AR=:ic | 121

Ui, BT IRATIR T A A R A B
W BRI T HR TR 23 18 3C
T2 AR T F AR T ] |
236, d83h . P) BRI RE A AR AR 2 i
BAK AN BRI T RS 2 Ul

AR AR R TR T 2 R
AN

Mgy IR Y], RATAERE—1
NG e

DU - DURHiRE 1 1 B 2 anfer s Ak Y
IRARA e R ILT DNA [ BUERTE
£y

WOUR - RARETR 1 AARAIXT AR
B

PH- RS2 S W AN B T A KT
B IR ATIES

BT A B A Bk AR
PRIRGETE Ay M R T8RRI T AR WA
FR 18 TP 1

e ) v i R F A U AR A D

IRH

Pl AR



122 | FHEHRE

TIEAE 2 W7 7 I R Ak

NZESE A

A e i HERECkE a3 T
BT AKRARIMTE; WNE—4iZ
AR EN R R, sk —H
=t



%% 30k

F—F FHOIAmM

Ambjorn, Jan, Jerzy Jurkiewicz, and Renate Loll. “The Self-
Organizing Quantum Universe.” Scientific American. July,
2008.

Attard, Phil. “The Second Law of Nonequilibrium Thermod-
ynamics.” Advances in Chemical Physics. 140/1, 2008.
Barrow, John. The Origin of the Universe. New York: Basic

Books, 2001.

Barrow, John, Paul C. W. Davies, and Charles L. Harper Jr., eds.
Science and Ultimate Reality: Quantum Theory, Cosmology,
and Complexity. Cambridge: Cambridge University Press,
2004.

Carr, Bernard, ed. Universe or Multiverse? Cambridge: Cambridge

University Press, 2007.



124 | FHENHRE

Chaisson, Eric. The Epic of Evolution: Seven Ages of the Cosmos.
New York: Columbia University Press, 2005.

Greene, Brian. The Elegant Universe. New York: Vintage Books,
1996.

Hakim, Joy. The Story of Science: Einstein Adds a New Dimension.
Washington, DC: Smithsonian Books, 2007.

Leslie, John, ed. Physical Cosmology and Philosophy. New York:
Macmillan, 1990.

North, John. The Norton History of Astronomy and Cosmology.
New York: W. W. Norton and Company, 1995.

Primack, Joel, and Nancy Ellen Abrams. View from the Center of
the Universe: Discovering Our Extraordinary Place in the
Cosmos. New York: Riverhead-Penguin, 2007.

Pylkkanen, Paavo. Mind, Matter, and the Implicate Order. Berlin:
Springer, 2007.

Rees, Martin. Just Six Numbers: The Deep Forces That Shape
the Universe. New York: Basic Books, 1997.

—. Our Cosmic Habitat. Princeton: Princeton University Press,
2001.

Reeves, Hubert. Hour of Our Delight: Cosmic Evolution, Order,
and Complexity. San Francisco: Freeman, 1991.

Rickles, Dean, Steven French, and Juha Saatsi, eds. The Structural



SHEXE 125

Foundations of Quantum Gravity. Oxford: Oxford University
Press, 2006.

Schilling, Govert. Evolving Cosmos. Cambridge: Cambridge
University Press, 2004.

Silk, Joseph. Horizons of Cosmology. West Conshohocken, PA:
Templeton Press, 2009.

Smolin, Lee. The Life of the Cosmos. New York: Oxford
University Press, 1999.

Teerikorpi, Pekka, Mauri Valtonen, K. Lehto, Harry Lehto, Gene
Byrd, and Arthur Chernin. The Evolving Universe and the
Origin of Life: The Search for Our Cosmic Roots. Berlin:
Springer, 2009.

Vaas, Rudiger, ed. Beyond the Big Bang: Competing Scenarios
for an Eternal Universe. Berlin: Springer, 2011.

Verdal, Vlatko. Decoding Reality: The Universe as Quantum
Information. Oxford: Oxford University Press, 2010.

F_& ERNER

Aschwanden, Markus. Self-Organized Criticality in Astrophysics.
Berlin: Springer, 2011.

Baryshev, Yurji, and Pekka Teerikorpi. Discovery of Cosmic
Fractals. Singapore: World Scientific, 2002.



126 | FHEHRE

Chaisson, Eric. Cosmic Evolution: The Rise of Complexity in
Nature. Cambridge, MA: Harvard University Press, 2002.

Davies, Paul. The Goldilocks Enigma: Why Is the Universe Just
Right for Life. London: Allen Lane-Penguin, 2006.

Dyson, Freeman. “Time Without End: Physics and Biology in an
Open Universe.” Reviews of Modern Physics 51/3 (1979):
447-460.

Freedman, Roger A., and William Kaufman. Universe. 8th ed.
New York: W. H. Freeman, Macmillan, 2007.

Gabrielli, Andrea, Francesco Sylos Labini, Michael Joyce, and
Luciano Pietronero. Statistical Physics for Cosmic Structures.
New York: Springer, 2005.

Laughlin, Robert B. A Different Universe: Reinventing Physics
from the Bottom Down. New York: Basic Books: 2006.
Liddle, Andrew, and Jon Loveday. The Oxford Companion to

Cosmology. Oxford: Oxford University Press, 2009.

Longair, Malcolm S. Galaxy Formation. Astronomy and Astrophysics
Library. 2d ed. New York: Springer, 2008.

Mo, Houjun, Simon White, and Frank van den Bosch. Galaxy
Formation and Evolution. Cambridge: Cambridge University
Press, 2010.

Morrison, Philip, and Morrison, Phylis. Powers of Ten: A Book



SXEXE 127

About the Relative Size of Things in the Universe and the
Effect of Adding Another Zero. Redding, CT: Scientific
American Library, 1982.

Pagel, Bernard. Nucleosynthesis and Chemical Evolution of
Galaxies. 2d ed. Cambridge: Cambridge University Press,
2009.

Sagan, Carl. Cosmos. New York: Random House, 1980.

Sparke, Linda, and John Gallagher. Galaxies in the Universe: An
Introduction. Cambridge: Cambridge University Press, 2007.

Tyson, Neil deGrasse, and Donald Goldsmith. Origins: Fourteen
Billion Years of Cosmic Evolution. New York: W. W. Norton,
2004.

F=% BEEHVLE

Ankay, Askin, Oktay H. Guseinov, and Efe Yazgan. Neutron
Stars, Supernovae, and Supernova Remnants. Hauppauge,
NY: Nova Science, 2007.

Duncan, Todd, and Craig Tyler. Your Cosmic Context: An Introduction
to Modern Cosmology. San Francisco: Benjamin Cummings-
Pearson, 2008.

Eales, Stephen. Origins: How the Planets, Stars, Galaxies, and

the Universe Began. Berlin: Springer, 2006.



128 | FHEHHRE

Kippenhahn, Rudolf. /00 Billion Suns: The Birth, Life, and Death
of the Stars. New York: Basic Books, 1983.

LeBlanc, Francis. An Introduction to Stellar Astrophysics. New
York: Wiley, 2010.

Murdin, Paul. End in Fire: The Supernova in the Large Magellanic
Cloud. New York: Cambridge University Press, 1990.
Ollivier, Marc, Thérése Encrenaz, Francoise Roques, Franck

Selsis, and Fabienne Casoli. Planetary Systems: Detection,
Formation, and Habitability of Extrasolar Planets. Berlin:
Springer, 2009.
Prialnik, Dina. An Introduction to the Theory of Stellar Structure
and Evolution. New York: Cambridge University Press, 2009.
Ryan, Sean, and Andrew Norton. Stellar Evolution and Nucleosynthesis.
Cambridge: Cambridge University Press, 2010.

FI0E  KPEREEE

Casoli, Fabienne, and Therese Encrenaz. The New Worlds:
Extrasolar Planets. Berlin: Springer, 2010.

Chela-Flores, Julian. 4 Second Genesis: Stepping-Stones Towards
the Intelligibility of Nature. Singapore: World Scientific, 20009.

Condie, Kent. Earth as an Evolving Planetary System. Boston:
Academic Press, 2004.



S 129

Dobretsov, Nikolay, Nikolay Kolchanov, Alexey Rozanov, and
Georgy Zavarzin, eds. Biosphere Origin and Evolution.
New York: Springer, 2008.

Ehrenfreund, Pascale, W. M. Irvine, T. Owen, Luann Becker, Jen
Blank, J. R. Brucato, and Luigi Colangeli. Astrobiology:
Future Perspectives. New York: Springer, 2004.

Hazen, Robert, Dominic Papineau, Wouter Bleeker, Robert T.
Downs, John M. Ferry, Timothy J. McCoy, Dimitri A.
Sverjensky, and Hexiong Yang. ‘“Mineral Evolution.”
American Mineralogist. 93/1693, 2008.

Hergarten, Stefan. Self~Organized Criticality in Earth Systems.
Berlin: Springer, 2002.

Lin, Douglas. “The Genesis of Planets.” Scientific American.
May, 2008.

Livio, Mario, N. Reid, and W. Sparks, eds. Astrophysics of Life.
Cambridge: Cambridge University Press, 2005.

Lyell, Charles. Principles of Geology. First published 1830—1833.

Margulis, Lynn, Clifford Matthews, and Aaron Haselton, eds.
Environmental Evolution. Cambridge, MA: MIT Press, 2000.

Ord, Alison, Giles W. Hunt, and Bruce E. Hobbs, eds. ‘““Patterns
in Our Planet: Defining New Concepts for the Applications

of Multi-scale Non-equilibrium Thermodynamics to Earth-



130 | FHEHHRE

system Science.” Philosophical Transactions of the Royal
Society 4.368/3,2010.

Poole, Robert. Earthrise. New Haven: Yale University Press,
2008.

Pudritz, Ralph, Paul Higgs, and Jonathon Stone, eds. Planetary
Systems and the Origins of Life. Cambridge: Cambridge
University Press, 2007.

Stewart, lain, and John Lynch. Earth: The Biography. Washington,
DC: National Geographic, 2007.

Tsonis, Anastasios, and James Elsner, eds. Nonlinear Dynamics

in Geosciences. Berlin: Springer, 2007.

FHhE Sotibl

Abbott, Derek, Paul C. W. Davies, and Arun K. Pati, eds. Quantum
Aspects of Life. Singapore: World Scientific, 2008.

Alvarez, Walter. 7. Rex and the Crater of Doom. Princeton:
Princeton University Press, 1997.

Baltimore, David, Renato Dulbecco, Francois Jacob, and Rita
Levi-Montalcini, eds. Frontiers of Life. 4 vol. San Diego:
Academic Press, 2002.

Bateson, Gregory. Mind and Nature: A Necessary Unity. New
York: Bantam Books, 1988.



SEXHE 131

Bedau, Mark, and Carol Cleland, eds. The Nature of Life: Classical
and Contemporary Perspectives from Philosophy and Science.
Cambridge: Cambridge University Press, 2010.

Crofts, Antony. “Life, Information, Entropy, and Time.” Complexity
13/1 (2007): 14-50.

Deamer, David, and Jack Szostak, eds. The Origins of Life. Cold
Spring Harbor, NY: Cold Spring Harbor Laboratory Press,
2010.

De Duve, Christian. Singularities: Landmarks on the Pathways
of Life. New York: Columbia University Press, 2005.

Fisher, George W., Grace S. Brush, and Philip D. Curtin.
Discovering the Chesapeake: The History of an Ecosystem.
Baltimore: Johns Hopkins University Press, 2001.

Goodenough, Ursula. The Sacred Depths of Nature. New York:
Oxford University Press, 2000.

Harold, Franklin. The Way of the Cell. Oxford: Oxford University
Press, 2001.

Hazen, Robert. Genesis: The Scientific Quest for Life’s Origin.
Washington, DC: Joseph Henry Press, 2005.

Hickey, Leo. The Forest Primeval: The Geologic History of
Wood and Petrified Forests. Yale University Publications in

Anthropology. New Haven: Yale Peabody Museum, 2010.



132 | FHENHRE

Knoll, Andrew. Life on a Young Planet: The First Three Billion
Years of Evolution on Earth. Princeton: Princeton University
Press, 2003.

Liebes, Sidney, Elisabet Sahtouris, and Brian Swimme. 4 Walk
Through Time: From Star Dust to Us. New York: John
Wiley, 1998.

Lovejoy, Thomas, John Browne, and Chris Patten. Respect for
the Earth: Sustainable Development: Reith Lecture. London:
Profile Books, 2000.

Luisi, Pier Luigi. The Emergence of Life: From Chemical Origins
to Synthetic Biology. Cambridge: Cambridge University
Press, 2010.

Meinesz, Alexandre. How Life Began: Evolution s Three Geneses.
Chicago: University of Chicago, 2008.

Noble, Denis. The Music of Life. Oxford: Oxford University
Press, 2006.

Rasmussen, Steen, Mark A. Bedau, Liaohai Chen, David Deamer,
David C. Krakauer, Norman H. Packard, and Peter F.
Stadler, eds. Protocells: Bridging Nonliving and Living
Matter. Cambridge, MA: MIT Press, 2009.

Raven, Peter, and Linda R. Berg. Environment. 7th ed. New York:
Wiley, 2009.



S 133

Rhodes, Frank, Richard O. Stone, and Bruce D. Malamud, eds.
Language of the Earth. Malden, MA: Blackwell, 2008.
Russell, Dale. Islands in the Cosmos: The Evolution of Life on
Land. Bloomington, IN: Indiana University Press, 2009.
Sampson, Scott. Dinosaur Odyssey: Fossil Threads in the Web of

Life. Berkeley: University of California Press, 2009.

Sapp, Jan. The New Foundations of Evolution. Oxford: Oxford
University Press, 2009.

Schneider, Stephen, James R. Miller, Eileen Crist, and Penelope J.
Boston, eds. Scientists Debate Gaia. Cambridge, MA: MIT
Press, 2004.

Seckbach, Joseph, ed. Origins: Genesis, Evolution and Diversity
of Life. Dordrecht: Kluwer Academic, 2004.

Woese, Carl. “A New Biology for a New Century.” Microbiology
and Molecular Biology Reviews 68/2 (2004): 173—-186.
Zaikowski, Lori, Jon Friedrich, and S. Russell Seidel, eds.
Chemical Evolution II: From the Origins of Life to Modern
Society. Washington, DC: American Chemical Society, 2009.

Zewail, Ahmed, ed. Physical Biology: From Atoms to Medicine.
London: Imperial College Press, 2008.



134 FHENHRE

FNE EBFSHT

Ackerman, Diane. 4 Natural History of the Senses. New York:
Vintage, 1991.

Bak, Per. How Nature Works: The Science of Self-Organized
Criticality. New York: Springer, 1999.

Barabasi, Albert-Laszlo. Linked: The New Science of Networks.
Cambridge, MA: Perseus Books, 2002.

Barash, David P. Natural Selections: Selfish Altruists, Honest
Liars, and Other Realities of Evolution. New York: Bellevue
Literary Press, 2007.

Barberousse, Anouk, Michel Morange, and Thomas Pradeu, eds.
Mapping the Future of Biology. Berlin: Springer, 2009.

Bar Yam, Yaneer. Dynamics of Complex Systems. Reading, MA:
Addison- Wesley, 1997.

Blumberg, Mark, John Freeman, and Scott Robinson, eds. Oxford
Handbook of Developmental Behavioral Neuroscience.
Oxford: Oxford University Press, 2010.

Callebaut, Werner, and Diego Rasskin-Gutman, eds. Modularity:
Understanding the Development and Evolution of Natural
Complex Systems. Cambridge, MA: MIT Press, 2005.

Camazine, Scott, Jean-Louis Deneubourg, Nigel R. Franks,



S 135

James Sneyd, Guy Theraulaz, and Eric Bonabeau, eds.
Self-Organization in Biological Systems. Princeton: Princeton
University Press, 2001.

Caporale, Lynn, ed. The Implicit Genome. Oxford: Oxford
University Press, 2006.

Carroll, Sean B. Endless Forms Most Beautiful: The New
Science of Evo Devo. New York: Norton, 2005.

Conway Morris, Simon, ed. The Deep Structure of Biology: Is
Convergence Sufficiently Ubiquitous to Give a Directional
Signal? West Conshohocken, PA: Templeton Foundation
Press, 2008.

Darwin, Charles. Origin of Species. New York: Signet Classics/
Penguin Books, 2003. First published 1859.

Jablonka, Eva, and Marion Lamb. Evolution in Four Dimensions:
Genetic, Epigenetic, Behavioral, and Symbolic Variation in
the History of Life. Cambridge, MA: MIT Press, 2006.

Kirschner, Mark, and John Gerhart. The Plausibility of Life. New
Haven: Yale University Press, 2005.

Laubichler, Manfred, and Jane Maienschein, eds. From Embryology
to Evo-Devo. Cambridge, MA: MIT Press, 2007.

Margulis, Lynn. Symbiotic Planet: A New Look at Evolution.
Reading, MA: Perseus Books, 2000.



136 FHEuHRE

Meyers, Robert, editor-in-chief. Encyclopedia of Complexity and
Systems Science. Berlin: Springer, 2009.

Mitchell, Sandra. Biological Complexity and Integrative Pluralism.
Cambridge: Cambridge University Press, 2003.

Morris, Simon Conway. Life s Solution: Inevitable Humans in a
Lonely Universe. New York: Cambridge University Press,
2004.

Neumann-Held, Eva, and Christoph Rehmann-Sutter, eds. Genes
in Development: Re-reading the Molecular Paradigm. Durham,
NC: Duke University Press, 2006.

Nowak, Martin. Evolutionary Dynamics. Cambridge, MA:
Harvard University Press, 2006.

Nuland, Sherwin. The Wisdom of the Body. New York: Alfred A.
Knopf, 1997.

Pigliucci, Massimo, and Gerd Muller, eds. Evolution—the
Extended Synthesis. Cambridge, MA: MIT Press, 2010.
Reid, Robert G. B. Biological Emergences. Cambridge, MA:

MIT Press, 2007.

Richerson, Peter. Not by Genes Alone: How Culture Transformed
Human Evolution. Chicago: University of Chicago Press,
2006.

Ruse, Michael, and Joseph Travis, eds. Evolution: The First Four



SXEXE 137

Billion Years. Cambridge, MA: Harvard University Press,
20009.
Sansom, Roger, and Robert Brandon, eds. Integrating Evolution
and Development. Cambridge, MA: MIT Press, 2007.
Smith, John Maynard, and E6rs Szathmary. The Major Transitions
in Evolution. New York: Oxford University Press, 1998.

Sole, Ricard, and Jordi Bascompte. Self-Organization in Complex
Ecosystems. Princeton: Princeton University Press, 2006.

Stewart, Ian. ““Self-organization in Evolution.” Philosophical
Transactions of the Royal Society of London, special issue
on Self-Organization: The Quest for the Origin and
Evolution of Structure (June 15, 2003): 1101-1123.

Strogatz, Steven H. Sync: How Order Emerges from Chaos in the
Universe, Nature, and Daily Life. New York: Hyperion, 2004.

Weber, Bruce, and David Depew, eds. Evolution and Learning.
Cambridge, MA: MIT Press, 2003.

Witzany, Gunther. Biocommunication and Natural Genome
Editing. Dordrecht: Springer, 2010.

Wrangham, Richard. Catching Fire: How Cooking Made Us
Human. New York: Basic Books, 2009.

Zimmer, Carl. The Tangled Bank: An Introduction to Evolution.
Greenwood Village, CO: Roberts and Co. Publishers, 2009.



138 | FHEHHRE

FCE  YHIELR

Bekoft, Marc. Animal Passions and Beastly Virtues. Reflections
on Redecorating Nature. Philadelphia: Temple University
Press, 2005.

, ed. The Encyclopedia of Animal Behavior. Santa Barbara,

CA: Greenwood, 2004.

Birch, Charles, and John B. Cobb. The Liberation of Life: From
the Cell to the Community. New York: Cambridge University
Press, 1981.

Cheney, Dorothy, and Robert Seyfarth. Baboon Metaphysics:
The Evolution of a Social Mind. Chicago: University of
Chicago Press, 2008.

Cobb, John, and David Griffn, eds. Mind in Nature: Essays on
the Interface of Science and Philosophy. Washington, DC:
University Press of America, 1977.

Corning, Peter. Nature’s Magic: Synergy in Evolution and the
Fate of Humankind. New York: Cambridge University
Press, 2003.

Croft, Darren, Richard James, and Jens Krause. Exploring
Animal Social Networks. Princeton: Princeton University

Press, 2008.



S 139

Goettner-Abendroth, Heide, ed. Societies of Peace: Matriarchies
Past, Present and Future. Toronto: Inanna Publications, 2009.

Hemelrijk, Charlotte, ed. Self~-Organization and Evolution of
Social Systems. Cambridge: Cambridge University Press, 2005.

Hrdy, Sarah Blaffer. Mothers and Others: The Evolutionary
Origins of Mutual Understanding. Cambridge, MA: Harvard
University Press, 2009.

Hurley, Susan, and Matthew Nudds, eds. Rational Animals?
Oxford: Oxford University Press, 2006.

Laland, Kevin, and Bennett Galef, eds. The Question of Animal
Culture. Cambridge, MA: Harvard University Press, 2009.

Levine, George. Darwin Loves You: Natural Selection and the
Re-Enchantment of the World. Princeton: Princeton University
Press, 2006.

Reznikova, Zhanna. Animal Intelligence: From Individual to
Social Cognition. Cambridge: Cambridge University Press,
2007.

Robb, Christina. This Changes Everything: The Relation Revolution
in Psychology. New York: Farrar, Straus and Giroux, 2006.

Rogers, Lesley J. Minds of Their Own: Thinking and Awareness
in Animals. Boulder, CO: Westview Press, 1998.

Roughgarden, Joan. The Genial Gene: Deconstructing Darwinian



140 | FHEHHRE

Selfishness. Berkeley: University of California Press, 2009.

Smuts, Barbara. Sex and Friendship in Baboons. New York:
Aldine Publishing Co., 1985 (republished 2009).

Sober, Elliott, and David Sloan Wilson. Unto Others: The
Evolution and Psychology of Unselfish Behavior. Cambridge,
MA: Harvard University Press, 1998.

Stanley, Steven M. Earth and Life Through Time. 2d ed. New
York: Freeman, 1989.

Tomasello, Michael. Why We Cooperate. Cambridge, MA: MIT
Press, 2009.

Waldau, Paul, and Kimberly Patton, eds. 4 Communion of Subjects:
Animals in Religion, Science, and Ethics. New York:
Columbia University Press, 2006.

Weiss, Kenneth, and Anne Buchanan. The Mermaid s Tale: Four
Billion Years of Cooperation in the Making of Living Things.
Cambridge, MA: Harvard University Press, 2009.

Wilson, David Sloan. Darwin s Cathedral. Chicago: University
of Chicago Press, 2002.

FNE AEHER

Barbieri, Marcello, ed. Introduction to Biosemiotics: The New

Biological Synthesis. Berlin: Springer, 2007.



SXEXHE 141

Bentley, Alexander, and Herbert D. G. Maschner, eds. Complex
Systems and Archaeology: Empirical and Theoretical
Applications. Salt Lake City, UT: University of Utah Press,
2003.

Boyden, Stephen. The Biology of Civilization. Sydney: University
of New South Wales Press, 2004.

Bromade, Timothy, and Friedemann Shrenck, eds. African
Biogeography, Climate Change, and Human Evolution.
New York: Oxford University Press, 1999.

Campbell, Bernard G. Humankind Emerging. 5th ed. Boston:
Scott, Foresman, 1988.

Deacon, Terrence W. The Symbolic Species: The Co-evolution of
Language and the Brain. New York: W. W. Norton and
Company, 1998.

De Waal, Frans. Our Inner Ape: A Leading Primatologist Explains
Why We Are Who We Are. New York: Riverhead-Penguin,
2006.

Diamond, Jared. Guns, Germs, and Steel. New York: Norton,
1998.

Donald, Merlin. 4 Mind So Rare. New York: Norton, 2001.

Eliade, Mircea. Shamanism: Archaic Techniques of Ecstasy.

Princeton, NJ: Princeton University Press, 1974.



142 | FHENHRE

Ellis, Nick, and Diane Larsen-Freeman, eds. Language as a Complex
Adaptive System. New York: Wiley/Blackwell, 2010.

Falk, Dean. Finding Our Tongues: Mothers, Infants, and the
Origins of Language. New York: Basic Books, 2009.

Fernandez, Eliseo. “Taking the Relational Turn: Biosemiotics
and Some New Trends in Biology.” Biosemiotics 3/2 (2010):
147-156.

Gontier, Nathalie, Jean Paul van Bendegem, and Diederik Aerts,
eds. Evolutionary Epistemology, Language and Culture: A
Non-Adaptationist, Systems Theoretical Approach. Dordrecht:
Springer, 2006.

Grim, John A. The Shaman: Patterns of Siberian and Ojibway
Healing. Norman, OK: University of Oklahoma Press, 1984.

Hoffmeyer, Jesper. Biosemiotics: An Examination into the Signs
of Life and the Life of Signs. Chicago: University of Chicago
Press, 2009.

Hornborg, Alf, and Carole Crumley, eds. The World System and
the Earth System. Walnut Creek, CA: Left Coast Press, 2007.

Johanson, Donald, and Kate Wong. Lucys Legacy: The Quest for
Human Origins. New York: Harmony Books, 2009.

Jolly, Alison. Lucy'’s Legacy: Sex and Intelligence in Human
Evolution. Cambridge, MA: Harvard University Press, 1999.



SXEXE 143

Konner, Melvin. The Evolution of Childhood. Cambridge, MA:
Harvard University Press, 2010.

Mithen, Steven. The Singing Neanderthals: The Origins of Music,
Language, Mind and Body. Cambridge, MA: Harvard
University Press, 2006.

Mufwene, Salikoko. The Ecology of Language Evolution.
Cambridge: Cambridge University Press, 2001.

Nambhee, Lee, Lisa Mikesell, Anna Dina L. Joaquin, Andrea W.
Mates, and John H. Schumann, eds. The Interactional
Instinct: The Evolution and Acquisition of Language. Oxford:
Oxford University Press, 2009.

Tatersall, lan. Becoming Human: Evolution and Human Uniqueness.
New York: Harcourt Brace, 1998.

Tomasello, Michael. The Cultural Origins of Human Cognition.
Cambridge, MA: Harvard University Press, 2001.

Tononi, Giulio. “Consciousness as Integrated Information.”
Biological Bulletin 215/3 (2008): 216-242.

Wautischer, Helmut, ed. Ontology of Consciousness: Percipient
Action. Cambridge, MA: MIT Press, 2008.

Wimberley, Edward. Nested Ecology: The Place of Humans in
the Ecological Hierarchy. Foreword by John Haught.
Baltimore: Johns Hopkins University Press, 2009.



144 | FHENHRE

FENE BN—MPRIREEE

Berry, Wendell. The Unsettling of America: Culture and Agriculture.
San Francisco: Sierra Club Books, 1977.

Botkin, Daniel. Discordant Harmonies: A New Ecology for the
Twenty-First Century. New York: Oxford University Press,
1990.

Bull, Hedley, and Adam Watson, eds. The Expansion of International
Society. Oxford: Clarendon Press, 1984.

Callicott, J. Baird. Earths Insights: A Multicultural Survey of
Ecological Ethics from the Mediterranean Basin to the
Australian Outback. Berkeley: University of California
Press, 1997.

Carrasco, David. Quetzalcoatl and the Irony of Empire: Myths
and Prophecies in the Aztec Tradition. Chicago: University
of Chicago Press, 1982.

Chapple, Christopher Key, ed. Jainism and Ecology: Nonviolence
in the Web of Life. Religions of the World and Ecology Series,
edited by Mary Evelyn Tucker and John Grim. Cambridge,
MA: Harvard Center for the Study of World Religions, 2002.

Chapple, Christopher Key, and Mary Evelyn Tucker, eds.
Hinduism and Ecology: The Intersection of Earth, Sky, and



SXEXHE 145

Water. Religions of the World and Ecology Series, edited by
Mary Evelyn Tucker and John Grim. Cambridge, MA:
Harvard Center for the Study of World Religions, 2000.

Christian, David. Maps of Time: An Introduction to Big History.
Berkeley: University of California Press, 2004.

Costanza, Robert, Lisa J. Graumlich, and Will Steffen, eds.
Sustainability or Collapse? An Integrated History and Future
of People on Earth. Cambridge, MA: MIT Press, 2007.

de Bary, William Theodore, Donald Keene, George Tanabe, and
Paul Varley, eds. Sources of Japanese Tradition. New York:
Columbia University Press, 2002.

de Bary, William Theodore, Richard Lufrano, Irene Bloom, and
Joseph Adler, eds. Sources of Chinese Tradition. 2 vol. New
York: Columbia University Press, 1999-2000.

Deming, Alison Hawthorne. Writing the Sacred into the Real.
Minneapolis: Milkweed, 2001.

Diamond, Jared. Collapse: How Societies Choose to Fail or
Succeed. New York: Viking, 2005.

Ehrlich, Paul. Human Natures: Genes, Cultures, and the Human
Prospect. Washington, DC: Island Press, 2000.

Eldredge, Niles, ed. Life on Earth: An Encyclopedia of Biodiversity,
Ecology, and Evolution. Santa Barbara, CA: ABC-CLIO, 2002.



146 | FHEHHRE

Embree, Ainsley, William Theodore de Bary, and Stephen N.
Hay, eds. Sources of Indian Tradition. New York: Columbia
University Press, 1988.

Escobar, Arturo. Territories of Difference: Place, Movement, Life,
Redes. Durham, NC: Duke University Press, 2008.

Foltz, Richard C., Frederick M. Denny, and Azizan Baharuddin,
eds. Islam and Ecology: A Bestowed Trust. Religions of the
World and Ecology Series, edited by Mary Evelyn Tucker
and John Grim. Cambridge, MA: Harvard Center for the
Study of World Religions, 2003.

Girardot, Norman J., James Miller, and Liu Xiaogan, eds.
Daoism and Ecology: Ways Within a Cosmic Landscape.
Religions of the World and Ecology Series, edited by Mary
Evelyn Tucker and John Grim. Cambridge, MA: Harvard
Center for the Study of World Religions, 2001.

Goodstein, David. Out of Gas: The End of the Age of Oil. New
York: Norton, 2004.

Grim, John A., ed. Indigenous Traditions and Ecology: The
Interbeing of Cosmology and Community. Religions of the
World and Ecology Series, edited by Mary Evelyn Tucker
and John Grim. Cambridge, MA: Harvard Center for the
Study of World Religions, 2001.



SHEER 147

Hamilton, Clive. Growth Fetish. London: Pluto Press, 2003.

Hessel, Dieter T., and Rosemary Radford Ruether, eds. Christianity
and Ecology: Seeking the Well-being of Earth and Humans.
Religions of the World and Ecology Series, edited by Mary
Evelyn Tucker and John Grim. Cambridge, MA: Harvard
Center for the Study of World Religions, 2000.

Karan, Pradyumna. The Non-Western World. New York: Routledge,
2004.

Kebede, Messay. Africa’s Quest for a Philosophy of Decolonization.
Amsterdam: Rodopi, 2004.

Kellert, Stephen, and Timothy Farnham, eds. The Good in Nature
and Humanity: Connecting Science, Religion, and Spirituality
with the Natural World. Washington, DC: Island Press, 2002.

Khaldoun, Ibn. The Mugaddimah: An Introduction to History. 3
vols. 2d ed. Original Arabic text, 1396. Princeton, NJ:
Princeton University Press, 1967.

Lenski, Gerhard. Ecological-Evolutionary Theory. Boulder, CO:
Paradigm Publishers, 2005.

Leon-Portilla, Miguel. Native Meso-American Spirituality. New
York: Paulist Press, 1980.

McKibben, Bill. The End of Nature. New York: Doubleday,
1989.



148 | FHEHHRE

McNeill, J. R. Something New Under the Sun: An Environmental
History of the Twentieth-Century. New York: Norton, 2000.

McNeill, John, and William Hardy McNeill. The Human Web. A
Birds-Eye View of World History. New York: Norton, 2003.

Moore, Kathleen Dean. Holdfast: At Home in the Natural World.
New York: Lyons Press, 1999.

Needham, Joseph. Science and Civilisation in China. 6 vols.
Cambridge: Cambridge University Press, 1954—1988.

Norgaard, Richard B. Development Betrayed: The End of
Progress and a Coevolutionary Revisioning of the Future.
London and New York: Routledge, 1994.

Novacek, Michael. Terra: Our 100-Million-Year-Old Ecosystem
and the Threats That Now Put It at Risk. New York: Farrar,
Straus and Giroux, 2007.

Orr, David. Down to the Wire: Confronting Climate Collapse.
New York: Oxford University Press, 2009.

Palumbo, Stephen. The Evolution Explosion: How Humans
Cause Rapid Evolutionary Change. New York: W. W. Norton,
2001.

Rockefeller, Steven, and John C. Elder. Spirit and Nature: Why
the Environment Is a Religious Issue. Boston: Beacon Press,

1992.



SXEXE 149

Roszak, Theodore. The Voice of the Earth. Grand Rapids, MI:
Phanes Press, 1992.

Sanders, Scott Russell. Hunting for Hope. Boston: Beacon Press,
1998.

Schellnhuber, Hans Joachim, Paul J. Crutzen, William C. Clark,
Martin Claussen, and Hermann Held, eds. Earth System
Analysis for Sustainability. Cambridge, MA: MIT Press, 2004.

Sullivan, Lawrence Eugene. Icanchu’s Drum: An Orientation to
Meaning in South American Religions. New York: Macmillan,
1988.

Tarnas, Richard. The Passion of the Western Mind. Understanding
the Ideas That Have Shaped Our World View. New York:
Harmony, 1991.

Tattersall, lan. Paleontology: A Brief History of Life. West
Conshohocken, PA: Templeton Press, 2010.

Tirosh-Samuelson, Hava, ed. Judaism and Ecology: Created
World and Revealed Word. Religions of the World and
Ecology Series, edited by Mary Evelyn Tucker and John
Grim. Cambridge, MA: Harvard Center for the Study of
World Religions, 2002.

Tucker, Mary Evelyn. Philosophy of Qi. New York: Columbia
University Press, 2007.



150 | FHEuHRE

Tucker, Mary Evelyn, and John Berthrong, eds. Confucianism
and Ecology: The Interrelation of Heaven, Earth, and
Humans. Religions of the World and Ecology Series, edited
by Mary Evelyn Tucker and John Grim. Cambridge, MA:
Harvard Center for the Study of World Religions, 1998.

Tucker, Mary Evelyn, and Duncan Ryuken Williams, eds.
Buddhism and Ecology: The Interconnection of Dharma
and Deeds. Religions of the World and Ecology Series,
edited by Mary Evelyn Tucker and John Grim. Cambridge,
MA: Harvard Center for the Study of World Religions, 1997.

Wright, Robert. Nonzero: The Logic of Human Destiny. New
York: Vintage, 2001.

Baaquie, Belal, and Frederick Willeboordse. Exploring Integrated
Science. Boca Raton: CRC Press, 2010.

Baggott, Jim. Beyond Measure: Modern Physics, Philosophy and
the Meaning of Quantum Theory. Oxford: Oxford University
Press, 2004.

Barlow, Connie, ed. Evolution Extended: Biological Debates on
the Meaning of Life. Cambridge, MA: MIT Press, 1994.

Barrow, John, Simon Conway Morris, Stephen Freeland, and



SEXHE 151

Charles Harper, eds. Fitness of the Cosmos for Life:
Biochemistry and Fine-Tuning. Cambridge: Cambridge
University Press, 2007.

Beinhocker, Eric. The Origin of Wealth: Evolution, Complexity,
and the Radical Remaking of Economics. Boston: Harvard
Business School Press, 2006.

Bennett, Jane. Vibrant Matter: A Political Ecology of Things.
Durham, NC: Duke University Press, 2010.

Bergson, Henri. Creative Evolution. Westport, CT: Greenwood
Press, 1975.

Bird, Richard J. Chaos and Life: Complexity and Order in
Evolution and Thought. New York: Columbia University
Press, 2003.

Bokulich, Alisa. Reexamining the Quantum: Classical Relation.
Cambridge: Cambridge University Press, 2008.

Bruteau, Beatrice. Gods Ecstasy: The Creation of a Self-Creating
World. New York: Crossroad, 1997.

Capra, Fritjof. The Hidden Connections: Integrating the Biological,
Cognitive, and Social Dimensions of Life into a Science of
Sustainability. New York: Doubleday, 2002.

Carson, Rachel. Silent Spring. Anniversary edition. New York:
Mariner Books, 2002 (originally published in 1962).



152 | FHEHRE

Clayton, Philip. Mind and Emergence: From Quantum to
Consciousness. New York: Oxford University Press, 2006.

Davies, Paul, and Niels Gregersen, eds. Information and the
Nature of Reality. Cambridge: Cambridge University Press,
2010.

Dick, Steven, and Mark Lupisella, eds. Cosmos & Culture: Cultural
Evolution in a Cosmic Context. Washington, DC: NASA
SP-4802, http://history. nasa.gov/SP-4802.pdf, 2010.

Ehrlich, Gretel. Solace of Open Spaces. New York: Penguin,
1985.

Eiseley, Loren. The Immense Journey. New York: Vintage, 1956.

Holland, John. Emergence. Reading, MA: Addison-Wesley, 1998.

Holmes, Barbara A. Race and the Cosmos: An Invitation to View
the World Differently. Harrisburg, PA: Trinity Press
International, 2002.

Impey, Chris. The Living Cosmos: Our Search for Life in the
Universe. New York: Random House, 2007.

Jantsch, Erich. The Self-Organizing Universe: Scientific and
Human Implications of the Emerging Paradigm of Evolution.
New York: Pergamon Press, 1980.

Jencks, Charles. The Garden of Cosmic Speculation. London:

Frances Lincoln, 2003.



SXEXHE 153

Johnson, Steven. Emergence: The Connected Lives of Ants,
Brains, Cities, and Software. New York: Scribner, 2002.

Kauffman, Stuart. At Home in the Universe. New York: Oxford
University Press, 1995.

Kelso, J. A. Scott, and David Engstrom. The Complementary
Nature. Cambridge, MA: MIT Press, 2006.

Leopold, Aldo. Sand County Almanac. New York: Oxford
University Press, 1966 (first published in 1949).

Lockwood, Michael. The Labyrinth of Time: Introducing the
Universe. Cambridge: Cambridge University Press, 2007.

Lopez, Barry. River Notes: The Dance of the Herons. New York:
Avon Books, 1979.

Mainzer, Klaus. Thinking in Complexity: The Computational
Dynamics of Matter, Mind, and Mankind. Berlin: Springer,
2007.

Miller, James Grier. Living Systems. New York: McGraw-Hill,
1978.

Mitchell, Melanie. Complexity: A Guided Tour. Oxford: Oxford
University Press, 2009.

Morowitz, Harold. The Emergence of Everything: How the
Universe Became Complex. New York: Oxford University

Press, 2004.



154 | FHENHRE

Nadeau, Robert, and Menas Kafatos. The Non-local Universe:
The New Physics and Matters of the Mind. New York:
Oxford University Press, 2001.

Nunez, Paul. Brain, Mind, and the Structure of Reality. Oxford:
Oxford University Press, 2010.

Oliver, Mary. New and Selected Poems. Boston: Beacon Press,
1992.

Prigogine, Ilya. From Being to Becoming: Time and Complexity
in the Physical Sciences. San Francisco: Freeman, 1980.

Prigogine, Ilya, and Isabelle Stengers. Order Out of Chaos: Man's
New Dialogue with Nature. New York: Bantam Books, 1984.

Rogers, Patiann. Fire-keepers: New and Selected Poems.
Minneapolis, MN: Milkweed, 1994.

Scott, Alwyn. The Nonlinear Universe. Berlin: Springer, 2007.

Skrbina, David, ed. Mind That Abides: Panpsychism in the New
Millennium. Amsterdam: John Benjamins, 2009.

Snyder, Gary. Back on the Fire. Berkeley: Shoemaker and Hoard,
2007.

Swimme, Brian, and Thomas Berry. The Universe Story. San
Francisco: HarperSanFrancisco, 1992.

Teilhard de Chardin, Pierre. The Human Phenomenon. Portland,
OR: Sussex Academic Press, 2003.



SXEXHE 155

Thompson, Evan. Mind in Life: Biology, Phenomenology, and
the Sciences of Mind. Cambridge, MA: Harvard University
Press, 2007.

Toolan, David. At Home in the Cosmos. Maryknoll, NY: Orbis
Books, 2001.

Toulmin, Stephen Edelston. The Return to Cosmology: Postmodern
Science and the Theology of Nature. Berkeley: University
of California Press, 1982.

Toulmin, Stephen, and June Goodfield. The Discovery of Time.
Chicago: University of Chicago Press, 1977.

Wheeler, Wendy. The Whole Creature: Complexity, Biosemiotics
and the Evolution of Culture. London: Lawrence and Wishart,
2006.

Whitehead, Alfred North. Process and Reality: An Essay in
Cosmology. New York: Free Press, 1929.

Whitfield, John. In the Beat of a Heart: Life, Energy, and the
Unity of Nature. Washington, DC: Joseph Henry Press, 2006.

Williams, Terry Tempest. Refuge. New York: Vintage Books, 1991.

Ft+—5 HIREEAILEI

Benyus, Janine. Biomimicry. New York: William Morrow, 1997.

Berkes, Firket. Sacred Ecology. 2d ed. New York: Routledge, 2008.



156 | FHEuHRE

Berry, Thomas. The Dream of the Earth. San Francisco: Sierra
Club Books, 1988.

——. The Sacred Universe. Ed. Mary Evelyn Tucker. New York:
Columbia University Press, 2009.

Birkeland, Janis. Positive Development: From Vicious Cycles
Through Built Environmental Design. London: Earthscan,
2008.

Bolen, Jean Shinoda. Urgent Message from Mother: Gather the
Women, Save the World. Boston: Conari Press, 2005.

Bronk, Richard. The Romantic Economist. Cambridge: Cambridge
University Press, 2009.

Brown, Brian. Religion, Law, and the Land: Native Americans
and the Judicial Interpenetration of Sacred Land. Westport,
CT: Greenwood Press, 1999.

Brown, Cynthia. Big History: From the Big Bang to the Present.
New York: The New Press, 2007.

Brown, Lester R. Plan B 4.0: Mobilizing to Save Civilization.
New York and London: W. W. Norton, 2009.

Brown, Peter, and Geoffrey Garver. Right Relationship: Building
a Whole Earth Economy. San Francisco: Berrett-Koehler, 2009.

Carson, Rachel. Silent Spring. Twenty-fifth anniversary edition.
Boston: Houghton Miffin, 1987.



SXEXE 1567

Corcoran, Peter, editor-in-chief. Toward a Sustainable World:
The Earth Charter in Action. Amsterdam: KIT Publishers, 2005.

Crist, Eileen, and H. Bruce Rinker, eds. Gaia in Turmoil: Climate
Change, Biodepletion, and Earth Ethics in an Age of Crisis.
Cambridge, MA: MIT Press, 2010.
Csikszentmihalyi, Mihaly. The Evolving Self: A Psychology for
the Third Millennium. New York: HarperCollins, 1993.
Cullinan, Cormac. Wild Law: A Manifesto for Earth Justice.
Devon, U.K.: Green Books, 2003.

Dalton, Ann Marie, and Henry Simmons. Ecotheology and the
Practice of Hope. Albany, NY: SUNY Press, 2010.

Daly, Herman E. Beyond Growth: The Economics of Sustainable
Development. Boston: Beacon Press, 1997.
Dellinger, Drew. Love Letter to the Milky Way: A Book of Poems.
Mill Valley, CA: Planetize the Movement Press, 2002.
Diamond, Irene, and Gloria Femen Orenstein. Reweaving the
World: The Emergence of Ecofeminism. San Francisco:
Sierra Club Books, 1990.

Downton, Paul. Ecopolis: Architecture and Cities for a Changing
Climate. Dordrecht: Springer, 2009.

Eaton, Heather, and Lois Ann Lorentzen, eds. Ecofeminism and

Globalization. New York: Rowan and Littlefield, 2003.



158 | FHEHHRE

Ehrlich, Paul, and Anne Ehrlich. One with Ninevah: Politics
Consumption and the Human Future. Washington, DC: Island
Press, 2004.

Fox, Matthew. The A.W.E. Project: Reinventing Education,
Reinventing the Human. Kelowna, B.C.: CopperHouse, 2006.

Frank, Adam. The Constant Fire: Beyond the Science vs. Religion
Debate. Berkeley: University of California Press, 2009.

Genet, Cheryl, Russell Genet, Brian Swimme, Linda Palmer, and
Linda Gibler. The Evolutionary Epic: Sciences Story and
Humanity’s Response. Santa Margarita, CA: Collins
Foundation Press, 2009.

Goerner, Sally, Robert G. Dyck, and Dorothy Lagerroos. The
New Science of Sustainability: Building a Foundation for
Great Change. Chapel Hill, NC: Triangle Center for
Complex Systems, 2008.

Goodall, Jane. Reason for Hope: A Spiritual Journey. New York:
Warner Books, 1999.

Goodwin, Brian. Nature’s Due: Healing Our Fragmented Culture.
Edinburgh, U.K.: Floris Books, 2007.

Gore, Al. Our Choice: A Plan to Solve the Climate Crisis. Emmaus,
PA: Rodale Press, 2009.

Gregg, Gary. The Middle East: A Cultural Psychology. New



SXEXHE 159

York: Oxford University Press, 2005.

Griffin, Susan. Women and Nature: The Roaring Inside Her.
New York: Harper and Row, 1978.

Haberman, David. River of Love in an Age of Pollution. Berkeley,
CA: University of California Press, 2006.

Hamilton, Clive. Growth Fetish. London: Pluto Press, 2003.

Hathaway, Mark, and Leonardo Boff. The Tao of Liberation:
Exploring the Ecology of Transformation. Maryknoll, NY:
Orbis Books, 2009.

Haught, John. God After Darwin: A Theology of Evolution.
Boulder, CO: Westview Press, 2001.
Hawken, Paul. Blessed Unrest. New York: Viking, 2007.
Henderson, Hazel. Paradigms in Progress: Life Beyond Economics.
Indianapolis: Knowledge Systems Incorporated, 1991.
Holthaus, Gary. From the Table to the Farm: What All Americans
Need to Know About Agriculture. Lexington: University of
Kentucky, 2007.

Hyams, Edward. Soil and Civilization. New York: State Mutual
Books, 1980.

Jackson, Wes. Becoming Native to This Place. Lexington: University
of Kentucky, 1994.

Jenkins, Willis, ed. The Spirit of Sustainability. Vol. 1 of



160 | FHEuHRE

Berkshire Encyclopedia of Sustainability. Great Barrington,
MA: Berkshire Publishing, 2009.

Jordon, William R. The Sunflower Forest: Ecological Restoration
and the New Communion with Nature. Berkeley, CA: University
of California Press, 2003.

Kaufman, Gordon. In Face of Mystery: A Constructive Theology.
Cambridge, MA: Harvard University Press, 1995.

Keller, Catherine. On the Mystery: Discerning God in Process.
Minneapolis, MN: Fortress, 2008.

Kelly, Sean M. Coming Home: The Birth and Transformation of
the Planetary Era. Great Barrington: Lindisfarne Books, 2010.

Korten, David. The Great Turning: From Empire to Earth
Community. San Francisco: Berrett-Koehler, 2006.

Leopold, Aldo. A Sand County Almanac. New York: Oxford
University Press, 1949.

Levin, Simon, ed. Games, Groups, and the Global Good. Berlin:
Springer, 2009.

Litfin, Karen. “Towards an Integral Perspective on World
Politics: Secularism, Sovereignty and the Challenge of
Global Ecology.” Millennium: Journal of International
Studies 32/1 (2003): 29-56.

Louv, Richard. Last Child in the Woods: Saving Our Children



SXEXHE 161

from Nature-Deficit Disorder. Chapel Hill, NC: Algonquin
Books, 2005.

Maathai, Wangari. The Green Belt Movement. New York: Lantern
Books, 2003.

McDermott, Robert A., and V. S. Naravane, eds. The Spirit of
Modern India: Writings in Philosophy, Religion, and Culture.
Herndon, VA: Lindisfarne Books, 2010.

McKibben, Bill. Eaarth: A Guide to Living on a Fundamentally
Altered Planet. New York: Times Books, 2010.

Meadows, Donella, Jorgen Randers, and Dennis L. Meadows.
Limits to Growth: The 30-Year Update. White River Junction,
VT: Chelsea Green, 2004.

Merchant, Carolyn. The Death of Nature: Women, Ecology and
the Scientific Revolution. San Francisco: Harper and Row,
1981.

Miller, James, ed. The Epic of Evolution: Science and Religion in
Dialogue. AAAS Conference at the Field Museum. Upper
Saddle River, NJ: Prentice Hall, 2004.

Moore, Kathleen Dean, and Michael P. Nelson, eds. Moral
Ground: Ethical Action for a Planet in Peril. San Antonio:
Trinity University Press, 2010.

Nash, Roderick. The Rights of Nature: A History of Environmental



162 | FHEuHRE

Ethics. Madison: University of Wisconsin Press, 1989.

Nelson, Melissa K., ed. Original Instructions: Indigenous Teachings
for a Sustainable Future. Rochester, VT: Bear and Company/
Inner Traditions, 2008.

Orr, David. Ecological Literacy. Albany, NY: SUNY Press, 1992.

Pavel, Paloma, ed. Breakthrough Communities: Sustainability
and Justice in the Next American Metropolis. Cambridge,
MA: MIT Press, 2009.

Rasmussen, Larry. Earth Community, Earth Ethics. Maryknoll,
NY: Orbis Books, 1996.

Raymo, Chet. Skeptics and True Believers: The Exhilarating
Connection Between Science and Religion. New York:
Walker and Co., 1998.

Register, Richard. Ecocities: Building Cities in Balance with
Nature. Berkeley, CA: Beverly Hills Books, 2002.

Rifkin, Jeremy. The Empathic Civilization: The Race to Global
Consciousness in a World in Crisis. New York: Tarcher/Penguin,
2010.

Ritter, Dale F., R. Craig Kochel, and Jerry R. Miller. Process
Geomorphology. 5th ed. Long Grove, IL: Waveland Press,
2011.

Rue, Loyal. Everybody s Story: Wising Up to the Epic of Evolution.



SXEXHE 163

Albany: State University of New York, 2000.

Sachs, Jeffrey. Common Wealth: Economics for a Crowded Planet.
New York: Penguin Press, 2008.

Scheffer, Marten. Critical Transitions in Nature and Society.
Princeton: Princeton University Press, 2009.

Schell, Jonathan. The Seventh Decode: The New Shape of Nuclear
Danger. New York: Metropolitan Books, 2008.

Schmitz, Oswald. Ecology and Ecosystem Conservation. Washington,
DC: Island Press, 2007.

Schor, Juliet. Plenitude: The New Economics of True Wealth.
New York: Penguin Press, 2010.

Selin, Helaine. Nature Across Cultures: Views of Nature and the
Environment in Non-Western Cultures. Berlin: Springer, 2003.

Shiva, Vandana. Soil Not Oil: Environmental Justice in an Age of
Climate Crisis. Cambridge, MA: South End Press, 2008.

Speth, James Gustave. The Bridge at the End of the World:
Capitalism, the Environment, and Crossing from Crisis to
Sustainability. New Haven: Yale University Press, 2008.

Spier, Fred. Big History and the Future of Humanity. Malden,
MA: Wiley-Blackwell, 2010.

Spretnak, Charlene. Resurgence of the Real. New York: Routledge,
1999.



164 | FHEHHRE

Thomashow, Mitchell. Bringing the Biosphere Home: Learning
to Perceive Global Environmental Change. Cambridge, MA:
MIT Press, 2003.

Tu Weiming. Commonality and Centrality: An Essay on Confucian
Religiousness. Albany, NY: SUNY Press, 1989.

Tucker, Mary Evelyn. Worldly Wonder: Religions Enter Their
Ecological Phase. LaSalle, IL: Open Court, 2004.

Tucker, Mary Evelyn, and John Grim, eds. Worldviews and Ecology:
Religion, Philosophy and the Environment. Maryknoll, NY:
Orbis Books, 2008. First published 1994.

Waltner-Toews, David, James J. Kay, and Nina-Marie E. Lister,
eds. The Ecosystem Approach: Complexity, Uncertainty,
and Management for Sustainability. New York: Columbia
University Press, 2008.

Warren, Julianne Lutz. Aldo Leopold’s Odyssey. Washington, DC:
Island Press, 2006.

Wilson, Edward O. Biophilia: The Human Bond with Other Species.
Cambridge, MA: Harvard University Press, 1984.

——. The Creation: An Appeal to Save Life on Earth. New York:
Norton, 2007.

Worster, Donald. Nature’s Economy: The Roots of Ecology.
Garden City, NY: Anchor Press/Doubleday, 1977.



£%, 2015-02, 49.00 7T

SOLAR SYSTEM | 1O

2%, 2014-09, 79.00 5T

I masn €00

0 F Ne

3

BRBBENTEANMRAET

£%, 2014-04, 69.00 T

2%, 2015-1, 42.00 ;T £%, 2015-01, 99.00 T

ToniNg 2

2%, 2014-07, 79.00 5T

£%, 2014-03, 99.00 T £%, 2013-09, 45.00 7T
/45.00 7T



AER—ANEANBEFRHERE
B—3&85, B EEE—EREIHE—
BTROSERRRER A —EZ &M
YERI A, URBRAREAN. &
EPEE. BZEETNEMNI:
www.journeyoftheuniverse.org.

HEEKR: HFAFMBEFLIE LTRSS RMG ZREL
[ ESO/B. Tafreshi (twanight.org) | o

‘ #@iRit | 83720326@9a.com |

B 7E 5 %\t

BR#tK£R ChenyangGao(23390




[roes LTS

Mo m o s
g % A I B8 &

KW s

[ e E AL

[ EEEE) $ ﬁ$ [
The Planiverse E

: STHURHRFGRME

i
®

T WRBASEED |

|

i

i o ARSI

] v e

23, 2015-07, 49.00 T

#£A, 2015-05, 39.00 ;T

e 2 ne
RADIANN

SO X Z /iR

#£A, 2014-11, 32.00 ;T

ZH, 2015-06, 39.005t  #£H, 2015-06, 35.00 7T

BREL:

£A, 2015-01, 39.00 ;T £A, 2013-04, 39.00 ;T

T g

AT IRADIAKIN

504 R 40 1R

ily N

#£A, 2014-05, 32.00 ;T #£A, 2013-11, 32.00 ;T



ERT

MEENABRNBGEN, 7RIMBAZCcontact@turingbook.com, &7 B 1EFEE
5. WATOERMR, $5KBiE.

MRIZBEXBFENENHOG, BEHKRT AR ebook@turingbook.com.
ERXEALAREIEA:

Ml @ERAE  FH. ESHER

il @ERMK  BFBRFXERHER

Mg BRI : ERABHRE /A

Wiz BRI :ituring_interview, HHRBRIEHAL
Wi BRHAB :turingbooks



	封面
	数字版权声明
	作者简介
	扉页
	版权页
	版权声明
	献词
	致谢
	目录
	第一章　宇宙的发端
	第二章　星系的形成
	第三章　恒星的光芒
	第四章　太阳系的诞生
	第五章　生命的出现
	第六章　生存与死亡
	第七章　动物的情欲
	第八章　人类的起源
	第九章　成为一种全球性存在
	第十章　重新思考物质和时间
	第十一章　地球共同体的出现
	附录：大事记
	参考文献
	新书宣传页

	本书拓展
	看完了

