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3 40d %2000, 3k 14 5 B 2, 3. kA% A L ($200)
£ AR(F). 1997, F & e &g 2 A FIR % % BB (Wilson, E.O. ¥). = = < . ($400)

B EE(FH). 2005. % v - BELA a5 (Zimmer, C. ¥). pFdR < (4. ($790)
MUz A (GB). 2000. 2 4 % 44 (Dobson, A.P. ). 47418 % 7T A £ €. ($560)
1§ 2 86 (F). 1997, ~ f &g 4 (Wilson, E.O. %). = = = 1+, ($380)
1§ 3 8 (F). 2002. # = B4 & (Wilson, E.O. %). = = = 1+, ($300)
F505(68). 1997, 7 2 3 8 G e 5 iR 8 (Soulé, MEE. ¥) B = hifég
BEA(L) ~ EEE(T) (GB). 2003, 5 5 52 Bk — A E kg apd R Ba(E S T)
(Quammen, D. ¥). # ¥+ 4 11 4%. ($380 each)

Excellent Books in English
Brown, J. & M. Lomolino. 2005. Biogeography, 3" ed.
Gaston, K. J. & J. I. Spicer. 1998. Biodiversity: an introduction.
Lévéque, C. & J-C. Mounolou. 2003. Biodiversity.
Perlman, D. & G. Adelson. 1997. Biodiversity: exploring values and priorities in conservation.
Ridley, M. 2004. Evolution. 3" ed.
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(=) 24 3 fRlLT 6 L&

o 4 ¥ S M2 ® < R F 5 biodiversity’ ¢ ‘biological diversity’ -

« "biodiversity’ ¥ ‘biological diversity’:z= F 7 i o ‘biological diversity’ &3
NI RS o - Bifdgr s b b il s B R 2 A PP
FAFE4F - ‘biodiversity’ iz - 33t 1986 # 5 R MR 0 RALARR G
‘biological diversity” iz — P45 H & 5 - B# G f§F2 -5 - 1986 & - 7
HEPARERHEMAT gL AR *E o 2 (3 biodiversity’ st F i vt
‘biological diversity’ ¥ # o

« biodiversity # biological diversity i&= Bz » P % 2884 hf¥Fi 445 3
W o PRABRTR-7F T250 3R & T26581, 27F-

« "Biological diversity refers to the variety and variability of among living
organisms and the ecological complexes in which they occur. Diversity can be
defined as different items and their relative frequency. For biological diversity,
these items are organized at many levels, ranging from complete ecosystems, to
the chemical structures that are molecular basis of heredity. Thus, the term
encompasses different ecosystems, species, genes, and their relative abundance.”
Office of Technological Assessment, 1987. Technologies to Maintain Biological

Diversity.

« ”’Biological diversity’ means the variability among living organisms from all
sources including, inter alia, terrestrial, marine and other aquatic ecosystems and
the ecological complexes of which they are part; this includes diversity within
species, between species and of ecosystems”. Chapter 2 in Convention on
Biological Diversity, 1992.

* The variety of organisms considered at all levels, from genetic variants
belonging to same species through arrays of species to arrays of genera, families,
and still higher taxonomic levels; include the variety of ecosystems, which
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comprise both the communities of organisms within particular habitats and the
physical conditions under which they live. E. O. Wilson, 1992. The Diversity of
Life.

» "The term *biodiversity’ is indeed commonly used to describe the number,
variety, and variability of living organisms. This very broad usage, embracing
many different parameters, is essentially a synonym of ‘life on earth’. ... It has
become widespread to define biodiversity in terms of genes, species, and
ecosystems, corresponding to three fundamentally and hierarchically related
levels of biological organisms.” World Conservation Monitoring Centre, 1992.
Global Biodiversity: Status of the Earth’s Living Resources.

« "Biodiversity: the variety of living organisms considered at all levels of
organization, including the genetic, species, and the higher taxonomical levels,
and the variety of habitats and ecosystems, as well as the processes occurring
therein.” Meffe, GK and CR Carroll, 1997, Principles of Conservation Biology,
2nd edition.

« General definition: all the variety of life on earth.

() 24 5 fRipnd et - o faip

\“\

od R E-F UG MNAL SRS MET RS - BEW - AT
:Tﬁ%&\ﬁ:lﬁiﬁzo—@% gty 2 4 B orig 2 3 kB
- BHREAMIOE AT AL - UL REET B E(variety &
variability)> = T & 2 5 4 & 7 P57 5 22 A %) % 4k 2 (ecological,
organismal, and genetic diversity) > = B & & 5 3L B & &2 2 5 & (diversity
and richness) -

e RPBHVRHREMSOL L HHArATFIRREEATREN G 2 %%ﬁéﬁﬁ:% @
ol A AR T SRR PN NS N RN = % I 7 ’?Vﬁ_i%ﬁk‘ﬁt %R
FEL S VEREAPIIARFE DT SRS E -

e AP IARM TR 2 BT AT SR SR B
ASHRME . 2 A F LA AR HMEBTIZ Ty RET UEERA AT R
Mo fEEE S R~ &4 R § R (genetic, organismal, and ecological diversity)
= o » o @ 2 F|(genes) ~ 4 fh(species) ~ 2 A ik (ecosystems) ] - £xAk
ST ARE SRR AT AT SRR S R 4§ R4 (genetic,
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organismal, and ecological diversity):z= B & » + g R o

« Three levels of organization: genetic, organismal, and ecological diversity.
Elements of biodiversity. (After Heywood & Baste 1995)

Ecological diversity Genetic diversity Organismal diversity
Biomes Kingdoms
Bioregions Phyla
Landscapes Families
Ecosystems Genera
Habitats Species
Niches Subspecies
Populations Populations Populations

Individuals Individuals

Chromosomes

Genes

Nucleotides

° i*ﬁg’fﬁ'b}—il %igi“%ﬂgfi:}i\ *}aﬁég*’{:'rﬂ;‘ z iﬁ\g/k ;*{:,}/} . ,}
PooRB At AR T RB AT B2 A his B
FEALGR G hz BAY LR DR

('E ) f; #’t\’bl—ﬁ”l%_ i 15‘-'1\»

e SR AT L2 A T B A& (richness) ~ 5L £ & (heterogeneity)(or
diversity) ~ 22353 & (evenness) - & A F x5 X F A2 E i 0T 7
B-w§ L2 5o

» Examples of richness indices:
Whoever’s Richness Index
R1=S
Margalef’s Richness Index (Margalef 1958)
Rz =(S- 1)/ In(N)
Mehinick’s Richness Index (Mehinick 1964)
Rs =S /sqgrt(N)

o f700 > B R (richness)ie Bip thenfed - 1 & £4R 4+ Bl E N 5 o
e 8 R ADBHEE § < R BTN A DRREERE - Fl > R AR

A BERARE o ¥ 4o~ AR 2 S Bche B o

e 37 R 7% richness ¥2 abundance i& = & i #£4 - richness & abundance 7
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PlRpids: Tes R AL T®R LR &G “TL R - Species richness
g4 fadc® 95 % - Species abundance £ip & A8 BHEE DI E -

o 5L & & (heterogeneity or diversity) & — & % * ¥ ¥ A E* - Bigik o 822X
EWEI 3 EHAA PEHAFIRT AP c b PR BRES

heterogeneity £2 diversity /5% ;2 * > F]pt F & 2R o

» Examples of diversity indices:
Shannon-Wiener Diversity Index (Shannon and Weaver 1949)
Di==X(Pi-In(P)) or Dy==X((ni/N) - In(nj/N))
Simpson’s Diversity Index (Simpson 1949)
D,= X Pi® orDy= ¥ (nj/N)?

» Shannon-Wiener diversity index ~ # % Shannon diversity index > # ¢ ?}‘ui?‘
32 34 (Information theory) b £/ communication entropy » & 4 i & 74§ *
AP F - BEF gk o L R R dp1E 5 Claude Shannon (1919-2001) £
Norbert Wiener >+ 1948 & #74] » (e 3% < & #rT| &% Shannon ¥ Warren
Weaver >+ 1949 & #r & Fen— ~ 3 ¢ > TP § 445 £ 5 Shannon- Weaver
diversity index -

e Shannon diversity index /& * % % 77 — £3 4 ) e07 F& M (uncertainty) - 4%
4 F RS kg - HE (community) ¥ gk R Ak o e BAp iR € P
XP AR (EF R)EA g~ F (353 BR)TEE s diversity =
f (richness, evenness) - — B F p 4o% fA5F4% 5 (£ % & 483 ) > Shannon
diversity index ﬁﬁiﬁr‘s ;A Fe fA AR cBicE A%39 3 — 3k > Shannon diversity index
A -

* Simpson’s diversity index - ﬁ*»/ﬁr AihE 2 (D= T Pi?) A& p - BEES
PR - BRMEESE- BASORF VA - BEEP
ok fEAFARS R B BARHRE S A AR o 5 T 4 B AL Simpson’s diversity
index 4724 e 2 §(1-Dy) & (1/Dy) o 4t &% > 12 "1-D” & "1/D” % % o

» Examples of evenness indices:
Hurlbert Evenness Index (Hurlbert 1971)
E1=D1/Dimax Or Ei1=(D1i—Dimin)/ (D1max— D1imin)
Pielou’s Evenness Index (Pielou 1975,1977)
E,=E1/In(S)
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sevenness s 4 A th A ¥ LA H T 2393 R - 353 )iiﬁm“s kR

=
£ 48 & o Hurlbert Evenness Index & ;% ¥ 5D pax

LG AR SRR % o
kAP &AM EE i E D RT 278 3 o0 Shannon-Wiener Diversity
Index o

o 2- ¥ evenness sk A iEE H 0 B A LAEKBH YR APHER
(absolute or relative abundance) - & & & 74 9 & 2 ;4, evenness > 7t & j*

7

3+ 8 diversity o
e FHEI A NERFTHEY VI 2 FEE > @ ¥ Shannon-Wiener diversity
index ¥2 Simpson’s diversity index % ptEr F BT ®E REES RO
FoHBERR 3 - TRA "ﬁ'%}iﬁf‘u" I =F }iq*‘u— TR oo AT HRIE

T-AF KA 2F AR(ichness) i & > @ 2 F F G e r FARES
RE -

S 2P iREmEL TR

(-)2F FHIEMmE 2

gl
|
G

e AP IRM O AHARME SHEP o) D L ER AR
R AR RFIEN ()REDFE AR BT R

AR B B
22 BET A RESET CERBEFEELPHEERZGE S QRF
AP S HE AR P AR RT CEF BRI R 2

o UBEEA S I EERET IR AA S Q)EFF 192 & T 7 2

GEP R B EFBRBEBEE L §(H B EE) 7 2 FrUs

# % F 4 5 % kM2 K (Convention on Biological Diversity)» i# 2 3 % k4
SEAEIE 5 Sk N

TRALE IR N) B RDP PREZEEF YRDY S o K
B gz A PR ET AL SHEE D RFHr Hed 2 T8
W d [ 2 5 S HRBFEFTRTAEL DNE o) 5
REE FIF L -

e LWL L A BT I FRIREREREOFL R > HA By R
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(=

TRl AT R EER T O RBRFERF S LI E
LG ARREZ O IFF, g)}ﬂg,‘g}ﬁ'ﬁl ALK RERHAFAS FHEET
ToABRFANA SR REWHEAFR S APT B T A B B
e Bz BT 0 T kg A S AR REL G o kB2 Ry 0
SRRAZABEREY REERF AR AHARED CBRBRS R~ B
ARPDEELBEd e c KEHF - PR L FRBERAETLF F
FRLRED - fBeira WS - FREWL2E S REL FRE R
FAEAFLEH# B v E R RGNSk -

—_

) ATk ﬁﬁ@ﬁ%

PP LAR K P 2 AFITALERA DL BT AN THT
£ R AGFEF R G TR AL o

- BAfERGNRe §F g &S A4 (Homosapiens) ) it T L F

PANgERAERS TREE P
PEI-FF 5 FEs

1995) -

B¥2 40 @ AfgkpUdEH e A S EERNIEEFP R LB
P+ FeAnE S 2AC R I OBRIZBZF NI MAEFR AL
T % #c(Cohen 1995) -

;T'JET;‘*15003 Biopr BAERZE 2ACREHir RIT R2F A
IR - FTEE RSB FA LA T EH SR 0.1% (Cohen 1995) -
1730 & AT B E S Red L 1820F 2 AC B E LR

(w,
o

l/g %1§‘5\'—V\°ER. ?_‘Tt’kr'i&_@ "Li@, 1950«&__1_7 ’Llﬁ’kr«/&i‘a’
SR EHFP w2 - 7 2(Cohen1995) -

¢ 4

<

NS

P ATRIRA T4 T AR S 260 FR FIA T F AL Wkt T
45 —k"*ﬁﬁ::\if"ﬁ 52l B AL T2 T3 A5 21
M- B e HF > 7R2050 & 23R A v Bt s 77 iR 0 2150 & % 5 85
o AT R F 2RI T3 T3 AR S 220 2 AT 0 g
M2 > 2050 & >3k A vofpitasE 125 fg(Wilson 1999) o

!
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cig2 e AR > N3 AN RAAPESF N2 > REFET - F 2 RE
oo 5 28%cni A PR LG & 1750 & PR &0 20% i T AR R
A0 7~ 1900 & |3 A& > 13%it 3 iE PR B0 ~ 1950 # D3 A 5 B2 2K =
L Wk A (A fL B4 )R £90.00025 0 T ik T 20% 0 A SR T A PERY
(Cohen 1995) -

e

eI FEW > 2IRME 4 A L 37 (GDP, Gross Domestic Product) 54% & & &
1990«&7”‘"‘15"’)1—4‘lp,@i’°’1’ o 41990 & B 4 & L Fpek Ko
At A LR E BB F e - ARk kP2 EARB(GDP)Y 5 F ~

1500 £ 2. 120 & » 4 3224 & £ 45 ¥ ;; F 1500 # 2 4 1> A C BB
&~ 1500 # 2. 1312 5 & 2 :,k % & & 1820 & 2 14 (Maddison 1995)

et ¥ %ip- F &P (1900-2000 A.D.) > A EEHHLF i R 0 BB
~ + #(900-1900 A.D.)  ##r4c * chit it eht 202+ (McNeill 2000)

PR AT R A MM (F aMA) - E 10 RS L2 M
B ordnd 2 RB (B S 20A) 0 — & 45 20 e 2 42 f b
DA R EHE GRS A - & k10 BReRZ 48
R éﬁ%&fﬁ%ﬁﬁb’%’ﬁ&i%ﬁ’— Btk 10 B2

e TR * 502 fer 2 L2 L 2IRAGEP i
R FENT A A0 RIS A EE et 2Tf R
Rz e A LR R HY B0REAMEATE R 2
ﬁli‘i“ Poo gt A E £330 LS AR E 0
b rTkEk F Ep 4 £ F (1320 geE)2 2 & 2 — (Pimm 2001) -

()2 F Mz 4

RS VRN EE VTR SR Y RN A ST T
B GERVEIEE C SRR TR N R

.« 3 ?ﬁﬂd%ﬁi AT §TEUEN I TE I SN SN Dy LR g
MR A FEEOFENAL FF 6 A - R B

o PoEv oo R BT AR B kA R BB Btk B0 B 1980 E R Hp
sk 2IRF R A2 Z PR 2 A2 - Rk AHE(RY F A
destroyed > 3 4 2 Ak ez % 2 £+ ) (Wilson 1999) -
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e fEIHEM YA ER PP SRR E NI S EE T p 1600
E1 452Xy I2AEHFL A2 4 c LT ARPH
M FIZ RSP AP ERFRL AT B o

ot fE S I /ﬁ%x?}iwf CHAEAE (4o b A U AE) T R 2 k4
o Bt A Ed FRzfica ke Pt S ipdt 3B LML E Lo

i ;ﬁd fxE-w 4% M T (species-area relationship) 4& iz °
S=C-A* or log(S)=log(C) + z log(A)

o > P FABciE I 1 13,630,000 -- an educated guess - Global Biodiversity
Assessment (UNEP 1995)

-w%ﬁ<apxmé’ﬁw4##ﬁ?ﬁﬁau + 1% % 10% 2 R (1=
L ELH ) TG fad F 95 6% (Wilson 1999) -

-iﬁb‘ﬁFwaq_aiﬁﬂwﬁé’fﬂﬁ 98%= G fE > AP HLffh
GRERES o U UL AP R > TiaE - + & g - f&
TS LAl e PR THE 168 - A e A 95T R
3 812 & (background extinct rate)z- 7 + % (World Conservation Monitoring
Centre 1992) -

e rFAFI AP BERER TS
(Wilson 1992) -

ETY
-0
W

3]

o

o

AEI-Fuw i

e Terry Erwinetal. (1991)3 & * #&2 £zt 2 ¢ 3&;5,, g o % T A8 UK
S8 2 Luehea seemannii %+ #r3 7 F 0 £ O EF P 1100 /8 0 + 31
S # ¢ 1604&F 2 > Luehea seemannii - © ﬁL i B2 40% 0 K
3+ F 4 353t Luehea seemannii 5 ch B %) 400 8 0 B HEEA 2 R
AFEHCE ¥ 6 & ¥ Rz - &> Pl E 4 %3 Luehea seemannii 1% # %) 600
o BT A MBY LT TR BRM IR N AT AT A kYT
ZHEFARR RS EENT 00 AAFAEGE BRARG S N
FERA ARG SO FREAGH - 29T T

(2) 2% 5 HFEMRA 2R T
cHTEF AP S HMAEITL A R EER T ATHE £ kA KR 2

TR FRETRIFME AL o @ 2P S RBRAE A DTRRT] > AR LR
PORU SRR R B R BRI - B RBY -
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3
B RS B 46% R P R FIE KA 0 20% 5 B 4 0 14% 5 i R R
# 0 2% 5 7 s (Wilcore et al. 1998) -

e MERL b PpRHIATF LHREABES Y > 5 88%F A X P R FIA

cHFPFCEME CEEAR M RBECEBRBEF CERBRT O HAS S
Pl 4 b ] o Bt B S HRIEL BT H SRR B A K

Beibdp RITE
e sEMEF L T4 S HPETMANL | - 2 o3 730N

BhB-iF o

hisZRREH
o F13f 4 ¥ % M+ 2 X (Convention on Biological Diversity)(7 >+ #3542 4 ht B~
H@)eo & 3
http://www.biodiv.org/convention/articles.asp
http://wildmic.npust.edu.tw/sasala/biolodivesty.htm

2T HFL 2T AP

o X B2 494iE ~ 1 L A 2 biodiversity’ ~ “biological
diversity’ ~ 2 "4 4= 3 442 | 2 HRAT2 F 4 ﬁ*uﬂ =
AR AT 2P FRREEAEEE-
PR FFRBALRLAS AU bldop F EILH
TR RGP AL T T 2R F
BOE A PREE  RTARE A4S TS 2
B REHIEEERG -

o AF F 4L L Aok ing FEELS
F-tginsp Pl 44 50w |
T B R o do%k F o 3k
%M EEM S DG B




Lok .
Ea = CREN - I R
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A4

- W

IR BB

LRSI

WO E &

o b IR P oW 3t

'd—k‘%ﬁ‘ﬂ‘t’lj“:‘ ,cj"t
S o BFH AL

o WAT e FPE R o d

AR fm o

9 46 B E

__flj ,J~
& &4

BT R

B

AR B e

o

+ & % Eon(=) ~ Era(#) ~ Period(.&) ~ Epoch(+)
AR RS LR

FERRG 0 AR A

o%’%ﬁ'pﬁ:‘?f—k:‘ = RV OS] I
Eon () Era (i) Period (&) FEET | B4R
(Fog=) (Fyg=)
Cenozoic Quaternary % = % 1.6 1.6
Ard Tertiary % = & 63.4 65
Mesoz0ic Cretaceous v ¥ % 75 140
PR Jurassic # R k& 70 210
. - Triassic = f% 35 245
g;ine;[ozmc Permian = &% 45 290
- Carboniferous # & % 75 365
Paleozoic Devonian % 2 % 48 413
w2 ® Silurian 2% % 28 441
Ordovician $ 1 % 63 504
Cambrian ¥ # % 66 570
Proterozoic Proterozoic 1830 2400
Az0ic Archaean Precambrian = % #t % 2100 4500
Hadean
(=) &5 4 T PF i (radioactive dating)
o E RN BEWAD TP i pApRRT o B R DR
R - i‘#%}"’h’ﬂ?xﬁ: FEE o TPF P RsE RS 0 R B

°%%*“%fugﬁa,?_ﬁﬂ%%wkﬁékaa%umﬁﬁig
WHM A Z EEFTD RR IR TE 0 b —&ré;/zr'(wa) 5NN

HREi
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('S ErE A E G- LHTRbRF § RS TSre S @A
BT 2)P 2 gk Bt o BT T (R PP AR R 0 T
FENERGEHEN

o MUt Ip R TPFE 2 250
N=Ng(1/2)""
NEZ2* A2 B N sAhK*2Z2RE& TLLEXED tGEIFRF -

« ERIESPIAPER £ AL AP FAR T AIBMEE () F
TB LA FMAEENFLehAd s QEFHDERGE Q)2+~ 3
F g kAT

o KPR F s 22 HLFH o

b ik 4 Sy & °pp 44 &
b 4 # U & 2pp 7 e
AR & 2Th 4 2%%pp 139 &
Bkl s URb 4, 87sr 486 &
49 47 K & “Ar 13 &
B 14 % e tC F YN 5730

« FH# T T ‘%?ﬁﬁsiﬁﬁiﬂm;ﬁlmgrfﬁ%,mgwg
HEEF T Fh R E A 1912 & 0 B F %8 REFIS(A . Weagner)

# 2~ 1A i (continental drift theory) » L3RI & < s R RY &
AR AT A SRS H e BB @A AT

° %Pi/g‘ﬁ%\?:ibtt: —' fl’ﬁPT’ 2&}‘;}% ,L;}:q.'—): ’E_ 1960_& qud .}7/\ 1‘*@\
;7&\é%?\—*#<maﬂi’ AR RN RERGL < 1E
/f-!;“ﬁ;"-* }% r—‘*ﬁ- °

o {& H.iF #» i (tectonicmovement) L & <~ R A I ARG - R g-p o2
;gcmkiz.r],d SArn B R T TS o oA B R Bl T R fﬂ d

PLE T RS o 27 ER RS LS AR Re §Edn
nP\ m}%/m ,’ VAN N l[%’]‘Fikm |pL‘»;'[§1m7F%§rv °
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o%ﬁ%ﬁ@G%Eﬁ) )39 fa & 4 5 AT E % (Hadean) o fid i pF R L
bodog LGN L 0 g '*ﬁmiﬁ%%ﬁa C EREF L LE R
P‘F’{ ﬂ!m’}\,m P ETAERR 0 *“Eﬁz\m M4 ArT™ %k o 39 jE I
24 i # W & = 7 “(Archaean) » fiz— BFFEHP PN 0 B A R DG Vo
EE o R AR e A RRM T RO BRE S AR 0 A58 4
TR R o

e S WEIEAF A LI FERAPE Mo 20RETAFNE FELH A2
bmEmF F ERBITIRAER T A28RNEREER- R 21% - <

—

PR A A AR TAEE D U ES )BTRS Y 4 M

CRAFFARERMBEPF B IR AL ZIEfong Fo A KRR EPWHR
B AWE LA R o

CHFANY SHMETF gl FERE

Era () Period () FR e P Y THRESFEELE
(F¥#)
. |Quaternary % = % 16 |/kiPFHF BB
Cenozoic
FrA Tertiary % = 65 R T AR RL A
= Yy = )5 t‘fﬁ\i'q A
Ay 5 kB S A
Cretaceous v & % g [FETESRE 1 P\ =
. @‘f*’p*%'ﬁrrg/’“}}q
Mesozoic R B ~atd
N P 4 F 4=-U A & LIEF S 7
2 Jurassic i %k 210 |, ., »ag
Triassic = % 245 | FicF ~ AT G TR
S PG A LET A RET A
Permian = 4% 290 ERIT
Carboniferous % & % 365 |F iFIEEEIRE
Paleozoic |Devonian i 2 % 413 |~ FirF FER G 21%
v A Silurian &% % 441 BN B r&i’ % lFl “l‘fﬁ‘
}E/’ J‘ e /:__% ‘ e ";'l
Ordovician %4 & 504 P; . S
v
Cambrian % 7\ % 570 |KIX =M
Precambrian # % 7 % | 4500 |/ A58 ~ % F & A g
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M EFTHREILPEPE  BE A St Xk AN - BRI REZ AT
BIX 3+ p(Gondwanaland) o B3 % HE@ daT 2 g F 0 2 s
eBih BRI A RN T ekt FREAES G-
B A% 18 kend 2 d &7 + p£(Laurasia)

e

{

I
o

o 7 & % P¥ > Gondwanaland ¥ Laurasia et i o *t - e S L - BAs
i PEH 0 Pangaea (4 & < F&) o gU P IR b ik X (L 5 Panthalassa) s px
o LRFREART R BAAPOHFASY A BERLG R4

o P 4 R 2B LSS BT REBERIRT B oo B
ik % PF > Pangaea B 44 %] » Laurasia w # /&4 - I 22 Gondwanaland 2
A, — Bg @ s (Tethys) o o 3R 2 A Beng iz 2 540t o i S e
i a R i 2 SR .

o v F (& \)%PF > Laurasia &2 Gondwanaland = > A gt > ¢ B ¥ A5 -
B+ ¥ ¥ /& /% i (Tethyan Seaway) - I p# Laurasia &2 Gondwanaland # ¥
B B Bt 2 S R & b ) o

=~ 2P FEIRER
() % 3 i il Az

AP ZELSO)T pAGUCEY FRARELE) QT HAREFFT
Q) FEFMPEIRIFEoA 24 d o R FARF T g A
Went Fo+ A2 X o PRRIESAZ2TpAHFHUCELF > 7 i L
RNA - #5d RNAhf 24F > g fecng-d a3 ff o @ ik ) s

34

cHEL L H B R g M Ea ke R RN LG ER
Moo & RARAEE > RS LG o B2 LG AP0t RS TR
2 AR ARERA X YT o Blde it A § 95%E A ede s > i B A
fodr et fiif 85% 4 jE hfEl o MR EARE R APFAFR R

o5 R Y g o

e B A FHE 24 HAN L R 2 f (prokaryotes) 0 # £ e E
(organelle) » ;2§ dmee g% o B ah e drd E it F oo 5 E GRS 2 H wmie f i
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2o dmnz LT Emrd A2 B F P o 3% # K (Achean Apex Chert)
z *“A?fL}éﬁﬁx%%}%o?Fﬂl—&lﬁ, f4g\,7@3_§_

[ N b =2 4 RS A
f_‘:’g/\ﬁlﬁ ' & E] e I At %

%= L 7 & % (Schopf 1993) -

[ ]
Yk

Yiimre 4 f (eukaryotes) i fAgfez 4 &N 0 B e L G e

Bo P b XPEP AR ML ARET o d R
AHE L E et b RN T BRI A BoR i AR - LR

ol RS . AL

Era (%) Period (&) B4 P R A5 HEBERE 2
(Fa#)
) uaternary % =z % 1.6 A g IR
Cenozoic Q Y ﬁj#% Bk g
34 & |Tertiary %= % 65 | ® A By o A
P g apstg i
, MFFE DI s RPBEFEIF S
Cretaceous v ¥ % ,
PR L I N e
Mesozoic . R ERGEHES - B
¢4 Jurassic ¥ % % 210 ,
. AR e fe B fe B 5 < g %
Triassic = #r % ) .
¥ 245 it~ FUEE IR
) e FLIAaFEY AR Bk
Permian = #& % 290 S H B mﬁz‘gf e
: BERES SR SR LD
Carboniferous = & % 365 —
R LA F?ﬁwﬂ e IR
Paleozoic .. AE haigxtg it~ 28
S Devonian & 2 & 413 I RE)
. Y AP BEERH L
Silurian 2 7 & 441 |, B ek
Ordovician # % % 504 |¥tgdede
Cambrian % 7% 570 ERE A4
. bR BB I S
RN = = = 1%
Precambrian = ¥ 7 % 4500 P NIE )

e LA Kt L E im0 P ok Ehs med it B L S nte
WA MmN L e BED o

o« Btk HE P hit iiﬁﬁ%%4$v?( = %) i & 0P (phyla)
*"}Zf\““ﬁ‘?*’\{'fi'},\g 41 #EF&?—’»'L?"

o (g f ALt X3t R gk (Ordovician)® #F & & F % (Silurian)4-#p 1130 > d 3¢
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LR R IR Bk I L LR

SE R 4
5t

Mo AP ERARL E A IR ERER A K 2P SR
g R 0 - BAedp g o W EFEA B2 SR RER o

o Rm o EFIERLT 0 F IR A FAGH S R i 8 (mass

extinction) - 7 =x 4 #ﬂ«’ﬁ\,sa PoN-grFIpEgER o Iz dk
ZFHAREGERIEE > B G T6%3 6% bR o G
Ao FI PR AR ERIFZ 2B FE R 975 50%

i pfaRg o B e BRIV EFIHE B AL o

sools |8 [§[5]2 [l |2 |&
e (g 52 [EF2 (8 |®
d n
600+ J 5 o _S_ S j
[} |
Number o
of families 40 - L~
of marine 'ffbl( j
animals
A
200- _ >
0 / | | | |
> Mass 600 500 400 300 200 100 0
extinctions Millions of years before present :
(Sepkoski 1992)

NP
N
o
-
C

ERA A LA EE N A

o f I 2 87 % ff(Aristotle, 384-322BC)F| L4 £ & ¥ E o ips F S ERF 4
PE R s S h e 0 o RRE AT AL NTR S 54T
7,5 P4 S ;;4)3 E S R L u:lz—ﬁﬁ&s%‘rﬁgib 4 7.5 ﬁ&s%‘r(%b 3
’*f)m“rfa AL ﬁéi%é“,ffiif;“”}—,ﬁ Bty A pd #

S VS ¢4%§%?%?@“ﬁ“m4°&§‘K?ﬁ”¢&ﬁ
el A ’i«ﬂf‘"‘%’* P AT R EA B

N
=

o &% X (Carolus Linnaeus, 1707-1788 AD) £/ = 2 7 & & suio 55 FF & pF > -
4 4= & = 42 4 Jr (Kingdom Plantae) £ # 4= # (Kingdom Animalia) = i 7 » p*

v P
:4}[7’7.: ll‘(“j‘_;"

2R
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o« EF kSR AC S P o A L 5 ] 2 $ (Hooke, 1635-1703 AD)
(van Leeuwenhoek 1632-1723 AD) » & % iv jFaf*t kgt b R ¢ o
bR R BSOS A H S FOTRS > RRER Y 9% i
Pt - BERAAE 0 AR AR S A Ry - LA
B2 4nde o Flam R - BRTA SR o

o /& & f: (Ernst Haeckel)*+ 1866 # & ! 4 4~ <= J s %L > Kingdoms Protista,
Plantae, Animalia = % &1 - B 70 f - R4 24 4 B (Kingdom Protista) - /% &
FHRLAPDTEL T BRRFPREA DS 2457 il e
Fed k- mied Fro s R - A 4 4 B - 4 5 atypical protists,
protozoa, protophyta - Protozoa £ protophyta = 4 | & 5 & 4 ~ & 4~ 43 feei
F4 4 % > atypical protists 5 H s 72 B 5 # et A S A SR 4 4

Prom¥e i G oE o HABREDLFLE

 Herbert Copeland »+ 1938 & 3& 1 4 4 chw B % 2L > Kingdoms Monera,
Protoctista, Plantae, Animalia = % ) - i #7727 » Kingdom Monera ¢ 3% 7%
* Bt i enl e 4 5 W R %A Fr (prokaryotes) c drim FE S R o T
- i B > Kingdom Protoctista » B| & 4& %73 & 2 WA B Bg e fonE
A

o Robert Whittaker ++ 1957 £ 4 414 $» 7 % s 3 #-Fungip 2 2 4 % ¢
Bz dk > 7 /% 5 Kingdoms Monera, Protista, Plantae, Fungi, Animalia -
Monera(r %A 4 )& 35973 Rtz 2 4 o Protista (R £ 2 % )5 H wre o
EA e S A RliRyg &2 304 L Fungi(Z AR )( & A
) ~ Plantae(#£4~ ) ~ Animalia($4= %) - ya4= % 7 p § 15 (L & i7% ) >
Bodr B TR Y ER (G R ) > Fungi (7Y (E R (ST iE ) o

CEF R TRMEAED > 2 A F A PRSP 2P F Tetwe 2 e D
SACHEE ~ ATHURHEBAR 2 W FefERE > BB 4 c B4 P o -
Biadd A2 R4t a ke P RPASEE A SR LN
+ > F]pt Margulis #% 3% #- Whittaker 74 3= 7 % & %2 /& 1% & (Domain Prokarya)

#2 7 % (Domain Eukarya) - Z 4% %% # 4% Protista, Plantae, Fungi, Animalia °

o Woese +* #2 i 7 c4% pE A8 (ribosome) b b FEFER(IRNA) A 71 > 30 2 R 2
P EEE s 5 3 e B > Domain Eubacteria( B w4t ), Domain
Archaea(w ‘w F#*) - Archaea ¢ 45— &£ & 7 "= RE ‘o ~ “%T A

(Halophiles) 22 v‘%’ # 7 (Thermo-acidophiles) < J5 - » Flam #& & 2 $ e J
% %v » Kingdoms Archaea, Eubacteria, Protista, Plantae, Fungi, Animalia -
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e Cavalier-Smith>»+ 1998 # . 1 ¥ ¢t - 24 F R odg o B2 o 5 R{E 4
P& B ¥4 4 = B4R (Superkingdom) - Cavalier-Smith 22 5 ‘w5 1 60
ZRRVCIRNAGAILEE > s P2 F4R 4 - BR > Kingdom
Bacteria- £ % 2 # 42 fi ) - Cavalier-Smith p| ~ = 7 B % > Kingdoms Protozoa,
Animalia, Fungi, Plantae, Chromista » #73% Chromista(/ % %) - Chromista ¢

CEFARESEZESHMCYE TRNERG > E - F A RS TR
i RARAS B AR Y c AR AR FL SR

T SRR A S R o (r

F Hem SRR S

PREAEREE ¥ = wRp)

The traditional arrangement

Kingdom Animalia
Kingdom Plantae

Three kingdoms
(Haeckel 1894)

Kingdom Protista
Kingdom Plantae
Kingdom Animalia

Four kingdoms
(Copeland1938)

Kingdom Monera
Kingdom Protoctista
Kingdom Plantae
Kingdom Animalia

Five Kingdoms
(Whittaker 1957)

Kingdom Monera
Kingdom Protista
Kingdom Plantae
Kingdom Fungi
Kingdom Animalia

Two domains, five kingdoms
(Margulis 1988-1996)

Domain Prokarya
Kingdom Bacteria

Domain Eukarya
Kingdom Protista
Kingdom Fungi
Kingdom Plantae
Kingdom Animalia

Three domains, six kingdoms
(Woese 1977)

Domain Eubacteria
Kingdom Eubacteria

Domain Archaea
Kingdom Archaea

Domain Eukarya
Kingdom Protista
Kingdom Animalia
Kingdom Fungi
Kingdom Plantae

Six kingdoms
(Cavalier-Smith 1998)

Superkingdom Prokaryota
Kingdom Bacteria

Superkingdom Eukaryota
Kingdom Protozoa
Kingdom Chromista
Kingdom Animalia
Kingdom Fungi
Kingdom Plantae
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edrm it s AP N D EALKFFIAT R m—F, %0 i8> P a2 Whittaker
Bk k> 2 Woese e bk Sud 5 F e 14 T 0w Woese e kAo
4

T
B
58 E éw P! *”'/‘ °

=

« Kingdom Archaea (¢ archaebacteria)(w m F %) o >+ 2 & @& fséf;é? Hi R
#4#wiuj’ﬂmpﬂ4#§%%ﬁ&ff—@4#? )2 #%
T Ay XPA 2 - > IR A S RED 0 2 FE el £
Re s A I E ORI TR B

P

e Kingdom Eubacteria (£ m A %) 2 255 mA” R P A & > » v X

sz

4 42 - > ¢ 4 wmF(bacteria) ~ & cyanobacteria (% % ~ F¥ R~ & § M
@o@ﬁ%%ﬁ%@ﬁ%%&’ﬁ%*ﬁﬂﬁwmﬁﬁ’—%ﬁ¢$~°
cyanobacteria ;% Pane vk BV EREEY qmid de o d A0H G300 LRE

WARFL @A AL BRI PR AT R FRF R D
R kLI % b 4 Eubacteria v 7§ 7 ’ﬁthlZObia(ﬁ
B #))e 7 & Eubacteria @ d @81 £4 F & 4 it £ > 4= Chemoautotroph( i

FRERA -

A~

)

* Kingdom Protista (r 2 2 4 %) » & 973 g2 F& ey R~ F# R~ 26
FPROZAF - 37 pd #8 ~ fpsah 24 # 4 (protozoa) > 4ofe F
* Rfi(amoebas) ; » it EZpd BE o~ FRETY DEFEHE 4 G0

LM BHLL ST A BE s AR LT 4T (TS ki
I

(Euglenophyta) » 2 fp% fi(Euglanida) - — & & 58 2 5wz 2 F > & < 7
£3100 22 £ o
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o Kingdom Fungi (£ F & & F4~ K) > 5 3e + Frm ~ Fofcie
(absorption) ~ ‘mz =2 &7 B ¥ &% (chitin or chitosan) ~ 7 {7 & 8%
B AP oo BT iER L AF SRR BIRB Y Y R A R T R
ﬁ%%%’ﬁ%ﬂ”%ﬁéi@@ﬁ%%%ﬁ%9%°iﬁéﬁﬁﬁ‘%

T

e KingdomPlantae (£4> ) » 5 £ 3 Bad cnm e 2~ ¥ (7L £ % % w
REPAS o RGNS A e > BT P OSSR T o
e - &7 ikag ke & A4 5T E 4 (Bryophytes) i F & 24
(vascular plants) - ¥ ffEf £ ZfEF 25 & 0 & 5 RFESFLEF £
oIS L ERTLZF E > A AT ES (Gymnosperms) & 4 + {8 4~
(Angiosperms) et + {5 4~ ¥ £ &+ E efic P > 4 5 B3 2 47 (dicotyledons)
22 ¥ 3 # 48 4~ (monocotyledons) -

e Kingdom Animalia (& 4= %) » & {7/}’ i* i¥ * (digestion) ~ 7 & m®e &~ 7 {7
REER DG me LA o 1 EY A SRR PR 0 R
AEERNCER BT AL AE G A - BT kMRS
O AL L g ML el 816 - (Radiata) - = RIE AL A L B Y
(acoelomates) ~ B4 ¥¢(pseudocoelomates) ~ &2 E %8 3= $» (coelomates) - E
P opds 4o L ik %23t (blastopore)s 5 5 ¢ 2P0 & 5 R ¢ # 4~ (protostomes)
22 {5 v # 47 (deuterostomes) -

Wbt L R

PhisZREH

s R T L TAR S TARG P o F itk (evolution) 2 4p BE e F F AL o
http://www.pbs.org/wgbh/evolution/ (> v % F)
http://www.pbs.org/wgbh/evolution/change/deeptime/index.html (3z 4z 3&)

o Virtual Fossil Museum (¢ & FfEY ~w 24 ~®Fit 255 it £ %)
http://www.fossilmuseum.net/

o KBF kLR ek o
http://tolweb.org/tree/phylogeny.html
http://en.wikipedia.org/wiki/Scientific_classification

o LI L F AR SR T AR(RIBEL 258) (4 hend -2t £ )
http://www.ntm.gov.tw/tw/public/public.aspx?no=441
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2 G ARL 2 VA AL

e ABE R Ew - HFinG BAE2 4 ol QF.;[»\,;: o blded B 2P

I—LI—

¥ (Pinaceae) 4 #f » & 4 #F(Amphibian) °
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Fzw AP fMmAgd o

Bkl ad g PFERRS A B REDEPI DI wrrd o d - iR
B AR BAT ) S ARG K S AT o R E A gA
MEE R AP E L Bl R ] PR

-~ AHEAFLIHFE

()~ 5E s

A A8 (taxonomy) £~ U5 fEehd 3 A FRET 8T Ll P
g3 o taxonomy ¢ 7 A%~ b LirEE E 1 0F o

o i MLE R e g7 5 (systematics) s E TR 4 Ferd kSRR A e VA
AR e I S 0 e RPN o A L B Ce = T Lok

* Fi7#%4] Taxonomy, systematics, classification, nomenclature Hg, & £ £ % -

o P &5 E #7% ch= %% (binomial nomenclature or binominal
nomenclature) 2 4 #gFg & & ti(hierarchical system) » £_d k% < (Carl von
Linné, Carolus Linnaeus) 74/ » 4 3 ~ sgenik # 8 = & T 48 5 (species) - &
BAd - BT 2 it g A7l s (binomen) > ¥ - B3 5 4 L(genus
name) > % = 3 i 4] % (species epithet) o &]4cdF 4 78 % 5 Homo
sapiens > ~ /%’“—" 1,408 2 % Piceamorrisonicola- f 2 2 &3 55 & Jf
Befi | toMFw@ FALRLR(TRZfE ] t 89 & L84 LT #
moR) e

e

“m;

ORI RAL S S L §F 2 b S RIS 2 B 0
ez erld s K- BF B Fo BF AL Lo B2 BF 5 L)
# (subspecies epithet) - I f& | & 46] LAk » TR Ay F LA

& M E 234 | (nominate subspecies)

o Z I REFAPN NENRR  EFDE L5 AT % F(infraspecific
names) » ¢ % I ff(subspecies, subsp.) ~ ¥ f&(varietas, var.) ~ I %44
(subvarietas, subvar.) ~ 3| (forma, f.) ~ 4% 3% % fé(cultivarietas, cv.) & % - |
4= Chamaecyparis obtusa var. formosana -
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AR F AL < i (Latinized)sh & F 0 3 £ 47 2 (Latin) o 27 A de
%Iﬁ,é_?}ii‘é’#?} s Lo AR TF Langi2  EFRGFE E)

R AT F LW E)L o R LREAF R R
(feminine) ~ 'rn‘ (mascullne) s ¥ oM (neuter)z. & o » A B L F R T 2 beh
ERICE T DA VRN T R L R

Pad g 2  ARRAIAGEHES GEL - FBF 2 AP Z S THH
BB RO L2 d %S~ 5 F ¢ (International Association for
Plant Taxonomy, IAPT)#7 3 sk e T B ¥ 45 4+ & %72 4L | (International Code of
Botanical Nomenclature, ICBN) #7245 o 4= chée %72 » d B H5 F & ¢
4 R ¢ (International Commission on Zoological Nomenclature) 7 ! 3 e T |
= 4 0 Lix 4 (International Code of Zoological Nomenclature, ICZN)#+3
FowmAp s RAAY 2 5 wmFg e L2 R4 International Code of
Nomenclature of Bacteria (ICNB) #7.4 o @ :@i AR 2 TRk
Bord A g T A Tk ST 2R S L0k o

ICBN £ ICZN m%iﬁv P B REF Y R G- L] bl
g a2 ik *’é«-,'i??f;é_f 2 | % (tautonym) > B LT 0EE 0 4o
% #g(Pica plca) . éwfv A (Molamola) - e+ § L% ff ¢ z & ¢ H (¥ ¥ 4538
b LHHR 238 g & L&) bl4e Chamaecyparis obtusa Sieb. & Zucc.
var. formosana (Hayata) Rehder - = £ # 4 & Z R % % Z & 5| & & He &
FERSET AR ?i/w\féﬁv'lf’w\ 1 e T RAE A LE e L E N
|4 Passer montanus (Linnaeus, 1758) ~ Passer montanus saturatus Stejneger,
1885 -

Poaven  SLABEIE R d tk3 X914 > 2 & ¢ 35 Kingdom, phylum, class,
order, family, genus, species o fizit 1 & k& ez b o § H 5 en? B R &
| 4e subfamily, superorder, infraphylum % % o izt & % > K,ért AR R
= o I ) ‘F"Sq\& | %,:_Eﬁ.sp\m FARCIRY kel & i«fﬁ_ ’ 1/;‘14}1
- BRI IR

Eil o2
Kingdom Animalia Plantae
Phylum Chordata Spermatophyta
Class Mammalia Dicotyledoneae
Order Primates Coniferales
Family Hominidae Pinaceae
Genus Homo Picea

Species epithet sapiens morrisonicola
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(=) » 2 5 ahig2

o A B g weniE s - BRA = B IR = B & P E_phenetic principle
£2 phylogenetic principle - = i & ;% -&_phenetic, cladistic, and evolutionary
schools -

* Phenetic classification principle (# #c~ 58 & B]) 7 3282 = a1 A5 B
Boom 2 A A5 K s ehip iz R k4 4F 2 - Phenetic school
(phenetics) (# #cA $FE %) 5 $F L B SRR A 58 a2 2 A 58 Fo

» Phylogenetic classification principle (& 4 &R R1) % 34 7 s H i3
R iR R oA R d Faug it Mg M ke g4 F - Cladistic school
(cladistics)(& B 4~ g8 %) 2 3 F X B L KR e 558 2 3 2 58 o

. Evolutlonary school (G i* » 55 %) 5 PR F L s Sg R Pl E L B 25
R Rlens 58 G R 2 KT8 R

o AP NI P R R EASE G R B A o i
v ¥_F] 5 homology(F ik {+) & & analogy(ziiﬁfu }) - homology ¥ & p
JaAe L 5 analogy ®_d 4% J& i* (convergent evolution)#7i¢ = - homology *
4 % derived homology # ancestral homology - derived homology &_¥ 7 i&
#2444 & F 4 ancestral homology £%4 7 e ¥ 4 4 ¢ > i 4 fe

L3 kiR

e Homology: character shared by a set of taxa and inherited from a common
ancestor. Compared with Analogy.

« Derived homology: homology that first evolved in the common ancestor of a set
of taxa and is unique to those taxa. Compared with Ancestral homology.

» Ancestral homology: homology that evolved before the common ancestor of a
set of taxa, and is present in other taxa outside that set of taxa. Compared with
Derived homology.

e Analogy: character shared by a set of taxa due to convergent evolution, not
common ancestry. Compared with Homology.
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HEOOC mHeOO melLl o

e derived homology =]+ %fu%zrﬂa BRpenl L e, T3 S8 LG a8k
ancestral homology ]+ iﬁﬁr}% B 5EE %m} FOR R B AR 4
B AR Bk, B i analogy;szr'H9 Walg ~ S E AL
FAEg g e i ey £ TR L A A wjé_i 10

4
B

e A BT U At N R P AL s Aok BB P A b R
B % (phylogeny) % 32| » #-4 = # ¥ i : monophyletic group(¥ &%) ~
paraphyletic group(&-&#£) ~ 2 polyphyletic group( % /R #¥) o

» Monophyletic group: set of species containing a common ancestor and all of

its descendants.

« Paraphyletic group: set of species containing an ancestral species together
with some, but not all, of its descendants. (The species included in the group
are those that have continued to resemble the ancestor; the excluded species have
evolved rapidly and no longer resemble their ancestor).

« Polyphyletic group: set of species whose last common ancestor is not a

member of the group.

» monophyletic group =]+ ﬁﬁﬁr}’a TR DB ER(E W) kA - AR T
AL TG EhiS YA E B b B o paraphyletic group i+ %ﬁar}’a ATy
e AT(Te ALA) 0 FEK D - ARIR 0 R ELBAR R TS s TR Ak
F R (5 ST LG A R) - polyphyletic groups ]+ |5 jede ke -y
g SRR B m.ﬁﬂ@ s fe P ek iT X B 4R SR (amniota X SE#s 46 ) TR
F AR K o

e 4 gz BE R AR AR T HIEHEET — Kk - cladistic school ¥ i
* derived homology =z % > @it 3% monophyletic group i® & & &g chik
¥ ° evolutionary school % 7 derived homology ¥ monophyletic group ¢+ > »
it &% ancestral homology 7 3% £2 paraphyletic group i%/% > e & ;2 3% %
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analogy =& ¥ &2 ployphyletic group «hi%;% - phenetic school 14 2 F= 4 fi 1
g R AR AL L ARRM G AR DERZT TN

analogy =7z ¥ & w11 ployphyletic group 4 #f 5% %

* phenetic ~ cladistic, and evolutionary schools z_ ¥ 3% & o

Groups recognized Characters used
Monophyletic Paraphyletic Polyphyletic Homology Analogies
Classification Derived Ancestral
Phenetic Yes Yes Yes Yes Yes Yes
Evolutionary Yes Yes No Yes Yes No
Cladistic Yes No No Yes No No

-~ P FEPRL species concepts

o T8 (species) & — B i E ¥ Lenfrd » L £ X HP AL irg %
AHEZEM S AT RM B AAERA TR AT % E
B lm 3 > ¢ 3 typological species concept(#-;* &% 4) ~ morphological
species concept(%] i # % £ ) ~ biological species concept (# # fAP£ 4 ) -
recognition species concept (;+f&#% 4 ) ~ ecological species concept (£ ft f&
P% %) ~ evolutionary species concept (/% i* #&#% 4 ) ~ phylogenetic species
concept (LG fAEL) c LG — BHF LA T UF * 30975 chd 5 o 2 1 >
r2 morphological species concept ~ biological species concept ~ phylogenetic
species concept = B AL B 5 A 8 E T wE* o

» typological species concept » #-3 fte 4 » a5 T4 fa, £- #HA e -
ROITHBARHFFRETLE 2P PR EAMALT AP FEGHEA
WL E RS R RS A RS g
FHREMDREIFREDH L TE S o F LI - BB T4, &

"HC (type)s i x F WIRiE B Lop B2 HF BAL F B R4 (type
specimen) ¥ /& (genus) & ip T B HC5 fE(type species) s & #f 0 o

» morphological species concept » 3] i ff#E 4 » + ¥ Lz & phenetic species
concept(# A1 fared) > & T4, - #HA Lt agm a2 ol
¥ R F AR 2 $ B (sufficiently phenetically similar to one another) o

« biological species concept > # = fPr s > T& TH b, £- HF7 U3 4pR
fechd B o A Ppehfiz P E G &M AIRRT] > L A& Flehg

A v
BLL - ©
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* recognition species concept » Fn e L 0 TE T, §-HEF - B
2 e ane et % i i 4 (a shared specific mate recognition system)si
AP B oFAAF2ZT > I AARTLT RADE G -

« ecological species concept > # EfE4s > ¥k THfa,) §- HE L ERE
4 itk (niche) s B o R A S B B T A IHA G A

FiL 3 5@ F pRS %A o

« evolutionary species concept > jf i* fifE 4 > & T4,y L Ami ks
XA o BRI B ad B4 (members of an evolutionary linkage
between two branch point) - 3 @3 > AR F A Y > ok - FHA e G
AN & B ﬁﬁ;ﬁﬂ ,I};a MiRp AL BE L LT R

» phylogenetic species concept > 4G fAPEL > 8- BARKARR 3| £ R 1@
PL - B A THfl, L2 3ie AFniefrx iy B EL2Z 50 H
z_ 4 4~ %8 (a group of organisms that shares an ancestor and are in a lineage that
maintains its integrity and has sufficiently clear divergence respect to other
lineages through both time and space) - phylogenetic species concept I 7 ¥ %
LS LR AT PR T A AR ERT RS - B

. morphologlcal speciesconcept 1133 gL 3t ak L - B AT E AH D P A
Rz iy - BERERE > b fod-g et > A FAA R R
N lﬁd’k %7 o

* biological species concept £ 2k & *t 3 4p % fz (interbreeding) ~ 2 7 [ 3t
(reproductive isolation) ~ & F] % sk (gene flow) o d >+ 4 e 4 F 462 [ 44
LF A Fein o FAag 2 P faz FAGELY 7 ko

4 R4 F 1y T 7] 58 (Dobzhansky 1970) -
Pre-mating isolation mechanlsms
(a) ecological or habitat isolation % 7&4&4 % & fp
(b) seasonal or temporal isolation % 7 pFRF 7 & &
(c) sexual isolation = 4p ¢ # ¥+p%
(d) mechanical isolation # 72 % F ;’ﬁf?g‘% * e e s
(e) isolation by different pollinators j»;f:—*ﬁ 7
(f) gametic isolation fe—+ 7 & % &

\

Post-mating isolation mechanisms
(9) hybrid inviability + & % &t % %
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(h) hybrid sterility 3 7% it 24 Tf
(i) hybrid breakdown f& & F B &4 T a0 4 & hgrE K
» biological species concept 7 Z_p m & i e L BB R AL o

HEBBLAWHF S A HFAF " LPBPA > bldcFREBL FEPL > &7
Fied f 57 fe 2 2 2 - i 2 370 f(polyploidy) - & 5 3% 5 ch2 I 4
BT B ARFR ) GlAeR BAIRGR b A P AL  TAEE
Jﬁiﬁmﬁ’@{ﬁiﬁiﬁﬁiﬁ%ﬁ’ﬂW$@£ﬁﬁﬂ@a¢g
RAEREEE L TR

» phylogenetic species concept > MG fBIEL » 7 0 * k&K 75 F 1 EBARL
fefE o @ P RE P W .?fu/»\é\;zﬁmﬁr P L ﬁr%%ﬁﬁ i e
KA MGRAMENEL - BPREL FOTRERE @ F
phylogenetic speciesconcept # 7 &% T 48 | & T R4 > ok 25 H* B

HRPEL Rt RO ¢ R

S0 wide
- overlap
broad i parapatric
intergradation  hybrid zone contact zone
0 100 km
a b c d e
~ / / /
Ry I s
: ._\_./ )
Phylogenetic T S ),-’
species limit o /
(P5C,) N <
Evoluticnary .
species limit e
Biolagical ™<._ . /
species [imnit S~ /
Ea
~

~/
Zoogeographical ™
species limit ~

« biological species concept, evolutionary species concept, phylogenetic species
concept iz = b 4~ fA L L iR %i 7 — - biological species concept & & &
B &2 B P AR E S G sk F] onefe 2 o evolutionary species
concept & # 5 £l - gL, ¥ Jliq-'x PR R BRI E AT TR
AT R B BEES A ARF P FREACCRERE oA
/o) - phylogenetic species concept ##8 & 7 £t » 7 MR X A RS FR D

B BTN e

* phylogenetic species concept ¥ ™ 3§ = B % ¥ ¢ KB 4 A BF L
evolutionary species concept ¥ g = B3 FE g JF BT
w5 R4 3L F]2 5w 5 biological species concept ¥ 1A - BEFE S S x>
ABFE R B kA TR o
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-9ﬁ§iﬁ%a#ﬁmumiif AR o Jﬁkmérﬂpﬁw¥£
BoWw¥ RA G RAGPIY) 2L AR L # tensplitter (ma F ) o
APREBEEIRRARIAET A REERHAEHEF LD #%sﬂl
(lump) - 3£ 8% & A4p 2420 lumper (e 4 § F) o 4 b 2 fpamgd e 1 3
fo ~ B @~ AF A P EFLERG o TRTER Y EFAN
FlA @R oo Fpo4 é?i##,g,ﬂ, B LR ET o A P e 0 M
FARTIEGOLR s TRFTEOIF S L HFR LT 0 p REFF

~ 2

m ’3’ }1 r{%‘ o
= ~ #& i (speciation)

o Bt > H - B 2ATI A, o 2 5 biological species concept st 4 o A

MR G- T T ARt BB A S S W HR T I A
SRR T TR T B

o At AR A L = A% 4] - allopatric speciation(£ 3 & i) ~ sympatric
speciation(fe 3 f& i) ~ ¥ parapatric speciation(#%3# f& it )= & o

« allopatric speciation(® & 1) 245 = B % ¥ ey =1 § = 2RI
T oo A fEit o sympatric speciation(fe B A1) g BREF AL Z L G £
gm. TE o g = fE T e parapatric speciation(#R 3 4 1Y) Aldp = B EFE Ak

AR F OERT > F A o

1\-3

o allopatric speciation ¥ iy 4~ {84 it # 3 & 0 o Flg IR aEm & B s
B%H > o ARk (genedrift) » G- RPFR S [ A4 G ke R
l% 3+ e 1T Prﬁ-re%ﬁ./ﬁ 3 ]9 _é_ %’ﬁ’&:ﬂ w0 Iﬁ—ﬁ 4 E' Prﬁuﬁ%ﬁ.mr.ﬁl\z °

* parapatric speciation ¥ 12 3 2 @k - Sl RN 0 Flo s arEE R 2
FOREEAFIUR  EFATFIF ARG A OHE 0 A EFE A PR o

» allopatric speciation &2 parapatric speciation A *# # & ] ~ £ S pFF & - &
4 T ARG 4 SR T o g it H R B AR -

o sympatric speciation 3 S F i chig i H - ~ 2 H T R FE NS
BB - A BB 2 - A BB S
4 F F’a&/)» A F R B U AU o A N
RoBAAENT P HLAEE 2 R B AT
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g0 ¥ G- FENSORRAECRG > FL A HMEkp B4R
v ERAEBHERPN S ATE L‘g,\l‘ﬁam i 44 48 1 (polyploid
speciation) - 4 polyploidy (% & #8)#7i& = cf it o

o polyploidy ¥ £ 84 4 ol mre e AR - BN 4 Mo BB T o 2
= #& > Autopolyploidy (FF /R % & #8)8 % ¢ 8k p & - 4 #& > Allopolyploidy
(BM 5 BAR)EAS kP H b fh o

¢ FRHA AP AEIF L B HOEF N BRI WD ¥ V3G

& e 4o B % o Wood % 4 (2009) s 3+ 15% 088 T4 48 1 2 31% AT
At TS BMA ATiE & o e polyploidy &# 4 R 5 R o

P RMEFVVMARSEFE < F - EF A VRIS Flt

BETHEY A A NPFRLCESFASFE AL P R HOR R

4oz & 8 (triploid) 4 B~ Jg % ~ @ 5§ S 0w & H(tetraploid) s 7=

5%~ 2 0 2 Bl (hexaploid)shz &~ B % ~ 2 & > ~ 3 #f(octaploid)

R E YR AT e

o~ R
(=) ® ez il

2P
%’ g.l_’g!p:nj [‘J\-L U? s e
K@?’ﬁf*kﬁ
K4 v"ﬂ”*m»ﬂg’ﬁ—f]}‘}?]

4\‘
E
AR RER S B AP AR R
(synonyms)inFl4f » 12 & & 5gH 4 2 By
T o

o L2 ffE o WA G MIRE D LB L
Jofh o BERHE C b L ffho s - RS A
£

=

R,

B

» E. O. Wilson and F. M. Peter >+ 1988 & #tiaenfe 3t 4 - F o L § 4 o 2 &
prdp > 2 5 A (N. M. Collins) & 3+ 3 —'ﬁ’L—LEg’ﬁo - #5F - §=+
" ‘raféJ A e & (Wilson 1999) o F)pt ] = % AP > E.O. Wilson 5 3+
NP -FIEME

o 755 & WIR B ¥ (The United Nations Environment Programme, UNEP, 1995)%
FONE AR R AP RER Rk skl 2 4 5 g p (Global
Biodiversity Assessment)(GBA) o TRt diche b ab i - - L3

- CIRIRLAR S B SR i miwc&’ﬂwm¢¥£ﬁﬁﬂjum
e fE i o
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FE R T Y EA RS TR RS S X L
—ﬁ:4ﬁﬁéil 'F'l_’LJ‘gﬁ;é_’\ﬁ'F"

PIRPRA P2 AR A - BV OERT c AR RE S
FAE R A AT < o blAofkiEy Q9% hE e AR A SHEIRE & Lo
$ed & (Chromophyta)(4-# %) ¥ ic ¥ 3 15%A A #5é& & o

Pavd 3 f B d p ARG 7 (4o Erwin 1982) > #H ¢ + 4|
fa-o ## M % (species-area relationship) » 12 #F 3& 2 (extrapolation) iz 3+ - #
VR AA A D HREAH T G ER o FIU P AR AP RER
BepF o A B E RERE ¥ DR

UNEP »+ 1995 # »ri#as GBA # > “,% B E - dgd pene LA fAECP
oy HEIR R - A S P AR S B8 B B o GBA T
lgf‘lfﬂﬁxj B+ pitE ¥ 3,635,000 £ 111,655,000 2. AR £ = L & o

RHP BBk S EINAT A o Fl GBA > T 4 Hoehd (4
2t (B 3% iR e ) 213,620,000 -

Kingdoms Described species  Estimated total species Described %
Bacteria 4,000 1,000,000 0.4%
Protista 80,000 600,000 13.3%
Animalia 1,320,000 10,600,000 12.5%

Insects 840,000 8,000,000 10.5%
vertebrates 46,500 50,000 93.0%
Fungi 70,000 1,500,000 4.7%
Plantae 270,000 300,000 90.0%

TOTAL 1,744,000 Ca.14,000,000 12.5%

sﬁi%ﬁ%ﬁ@;ﬁumng%ag44£\ﬁ#~ﬁﬁ%@ﬁﬁ%%’

TEA P L ERRS - o~ £ R RS (nematodes) ~ 2 AR J

AR fadh- At o RBAH TG - PR G AARE ? ’ '«‘Lﬁx

%Qﬁg;&@?ﬁji 4%1("‘:& PE'?FF'Q‘Z/E”)
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Species number

| .
| 1 M Discovered
nsects I
' To discover

Discovered species:
Plcrnsi Insects: 950000
Plants: 270000
Arachnids: 75000

Arachnids Mushrooms: 72000
Mollusca: 80000
Mushrooms Vertebrates: S6000
Algae: 40000
fa ) Protozoa: 30000
93 Mellusca Crustaceans: 75000
S0 Other invertebrates: 120000
Vertebrates
To discover:
Algoe Insects: 8950000

Plants: 380000
Arachnids: 740000
Pratozoa Mushrooms: 470000
Mollusca: 250000
Vertebrates: 61000
Algae: 400000
Protozoa: 210000

Crustaceans

Other invertebrates I Crustaceans: 180000
Other invertebrates: 400000
4] 4,500,000 9,000,000

discovered/to discover species

Literature cited:
Erwin, T. 1982. Tropical forests: their richness in Coleptera and other arthropod
species. Coleopterists’ Bulletin 36:74-75.
Heywood, V. H. 1995. Global Bioversity Assessment.Published for the United
Nations Environment Programme, Cambridge University Press, UK.
Wilson, E. O. and F. M. Peter. 1988. Biodiversity. National Academy of Science,
Washington D. C., USA.

Wilson, E. O. 1999. The diversity of life. Norton. New York, USA.

Wood, T. E., N. Takebayashi, M. S. Barker, I. Mayrose, P. B. Greenspoon, and L. H.
Rieseberg. 2009. The frequency of polyploid speciation in vascular plants.
Proc. Natl. Acad. Sci. U.S.A. 33: 13875-138709.

PRiddn LITE ¢

PhisZREH

CHNAKERA S & LRA P RAARDRET -
http://taibif.org.tw/informatics/?p=316 (s% § P& fF en® < 2p > &)
http://www.yaw.com.tw/sts/2009data/06/06-3.pdf(if iass £ fFzp T fE 14 )
http://anthro.palomar.edu/animal/default.htm

http://iczn.org/

http://www.bgbm.fu-berlin.de/iapt/nomenclature/code/
http://www.catalogueoflife.org/
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THIRL 2T AR
[ ]

2f 45 (P. sinesis) i# st F 4 in i & =
BARFfE d EESESEBEF AR R A F R P R
A ARG ERaER L 2

- A en g Ef 55 (Pycnonotus taivanus) £ o

fe» E Aviild 3 4 pri?
cHERrE?
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A4

rr ¥ PRI EREZZEFLH

eIk b g HAF AT A - Ko TP o B S R AR R s
A R EE RN B LR S B R Y SpfeS
Bt 2 3Bmen® (4 R FE adFG] o PR T R

- APROZTELT

RFEwz LIRS ERE LR 2 AR

A4 ffEens F g FIR > A G ooutline maps(f s @) ~ dot maps(Bk )

¥ contour maps(% & 4LH])= fE A & 25755 o outline maps & ¥ L2
A58 odotmaps A & * hd ot TG K NP FERETHRLILET

2
AL &R eniA5T o contour maps Bl A £ g Ad A F T DA .

Hutchinson’s Multi-dimensional Niche Concept

4 B2 % phs % A (Hutchinson 1957)

Niche as “multi-dimensional space or hyper-volume in which the different axes
or dimensions represent different environmental variables”.

/‘]}ﬁ' o 3 A e A s Kl A

MAL G EBMANEREIR - 7 Fen
TR REARREFE RS

égﬁ_’#"n\?ﬂbl__z A =

PAPRATRAE  E T AL B RTIR R R A
AP IO N INEE £

2
LR E)AT T A S DA AGFAEZF > 29
£_#13) e fundamental niche (A # 4 it =) o 2 $ 7% (4ot 5 F ik

Lo a IR R uE A4 Fade# a4 (dispersal ability) - B &
AAFFAETEPN B- HiLd P B

FAEZE o T I
e realized niche (g 2 i) -

S PR REEA T A A s
(-) ¢ Benpes

T R (scale) ¥ 47t 4 4 &

ARIMEPF S - BREBDEA LT RFE o A
B A Pﬁmﬁ‘ﬂ;‘f » &

Bkl K A£G R
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RREAET 51] = @& % : extent(# &) ~ resolution(f%+7 4 ) ~ grain(4 7%
a‘fi) ° ﬁ* R R extent & 7 TEE IR % e 2 M 2 IZ 4 ] o resolution
%ﬁw%im@m%ﬂﬁjﬁw’_¢&lﬁwm’& ST T e B0
APFd AHEp R ERZFRE ograin & 7 A {7l o

ﬂ} L3 > 2 37 (ANOVA) s 4 & jiesE @ 3 o extent(E)¥2 resolution(R) /4 27 #7

A

7 chz % R (spatial variance)(SV) - SV =c¢ (E/R) -

o BFEL ’}‘r}f% » grain J&3% = > resolution > * X7 E iz e g & - Grain
= x U O 7 B ek % 2 (within-block variance) ¥ % F g £

(between-block variance) 4 fie o

4
*
*
*
*
*
s e e e e = -

(= ) species-area relationship 4~ fa-& % M %

o h fFAXL  H N fe 72 FfEcp A%+ 5 gt 5 species-area relationship
(F FE-5 4% W (%) o

o ¥ f8-5 ff M T2 ¥ 4 5 nested design(4t £ 73X )% un-nested design (4%
FiR)ofdeonesteddesign 2 7 2 FH A2 By o FE el %o 5 f
FolhE A 2o 7w ffs hHE 2 ) oo un-nested design % ot 7 FF H
A2 EF R A E WM G o

o 7 ¥ &_nested design & un-nested design > p X F EEF AT I 4 -0 H M
fax 5 AT g s i) st o
S=c+«A* & log(S)=log(c) + z log(A)

SsFEEFR Asfit ] cwiF¥ik zZEAN 0B 12/
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oo AT B E R -
B4

R R H z’_—é_ﬁpﬁ o g E SR e
fa-m A HzZERS - 5 p R

0152 0352 fF

F_k

(=) alpha, beta, and gamma diversity of Whittaker(1960, 1977)

o Robert Whittaker ** 1960 & 5 & 11 @ B K Fe A 48 5 AR o 8 11 £ R4
Siskiyou i e g 3 5 b > AR HE T b A A L 2 BIF A C alpha
diversity ~ beta diversity ~ gamma diversity - alpha diversity(«a % &) %
- i % (community) £¢ ¥ % (association) p & %' F & - beta diversity( S #
BR)NAMEET AL P ey A% A - gamma dlver3|ty( 7
SHRE)AA SR %1 7% (community) & ¥ #_(association) p i 45 % 5 & o

» alpha diversity & gamma diversity >+ #73} = inventory diversity(;* & 7 &
R) TR A A B e ¥ F & calpha diversity ¥2 gamma diversity
2 Bend > A E 2R F oo betadiversity E§ 3 w3 i
differentiation diversity (£ %] ? &) > A AP KR E -FAEF &R L9
S ARR e

o 4r%k B ¥ Fiten® B A = & % extent ~ resolution ~ grain > R {s ufd F R
SRR ograin § & ATBfR A ELZRE T EH i 78 gamma diversity
& extent p 973 % R > alphadiversity % grain 2 p % 2 > beta
diversity i % grain z_ fF e B o

o F M EE A7 P 4 k4 alpha, beta, and gamma diversity -

BiHR =y S A Ia bR Y SHR Ca SHERE xS 5 EA
A |
|
00.... 1) I
',.". "“¢ I
'
”“¢ 0.... I
¢¢"“ ..i : )
K
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* Robert Whitaker % 1960 # ek & € & - i< 3 $#%& % alpha ~ beta ~ gamma
diversity sn@ "2z B R R BFZAS ~ > WARIPFBIKRAT LY 2B
B koA 2 e s o

» Robert Whittaker #1977 & - #-alpha ~ beta ~ gamma diversity 1% 4 i& -
# 3 B o & £ * $£3 (habitat) - # 5% (community) ~ ¥ & (landscape) 7% 4
HERBRFESFAIBRAEDTF R R w2 » 5 o # #inventory
diversity #% ~ = point diversity ~ alpha diversity ~ gamma diversity ~ ¥2 epsilon
diversity - differentiation diversity P|# ~ % pattern diversity ~ beta diversity -
22 delta diversity -

-

e point diversity(2- % i R) £ % - Mclgyr AP RETHEIERR o a FBRA
IL‘Z\“ij%{r’fé#‘ﬁmfé,’/fi}i YIHRREE ZIREFZE- kR
8% & - epsilon diversity(e % ﬁ)i;),—,\ b FEaz B afd f ik
R o pattern diversity($:5% 5 R ) 5 & - B ERE P LB REF L %]
ﬁ§’$ﬁ¢ﬁ&~@m&ﬂ°B¢ﬁ§p%§ﬁéﬁ”ﬁﬂmméwg
HRE Tt HEAREZFSHLR odeltadiversity(6 7 HE)P] 2 RE P 28
FREOLN IR Ty FHRBRZFDLE o

e &1+ (habitat) ~ 7% (community) ~ # ¥ (landscape) iz L #£ 4 cnE & 1 2 P
FEo P HRAEEL 72— Fo F)pt s A %R T > Robert Whittaker(1977)

AR g S R A H B T

Literature cited:

Whittaker, R. H. (1960) Vegetation of the Siskiyou Mountains, Oregon and
California. Ecological Monographs 30:279-338.

Whittaker, R. H. (1977) Species diversity in land communities. Evolutionary
Biology 10:1-67.

(- ) F& &t (isolation effect)

gﬁiﬁkﬂm%ﬂﬁw’ﬁ#ﬁwgﬁkﬁ PR IRETE o IRAARR
VU BEARIT A R Eatse B o L & s (peninsula effect) £2 § sz (island
effect) » & # ¥ AR I ©
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'i%ﬁiﬁﬁ"g_m#ﬁ FR o R AW R LK
LR BIRAR VL ANy SR A S Mo S peninsula
effect( & - 9:){%) A A R kA 2 T REDIE IR % 0 5 bay

eﬁect( = /% /.;{)ﬁé‘_) °

e hp B SR A > K KV ARAS K e A S 4R AR S K> o 5 island
effect(f wz2a)&) o @ & > JEH A HEARR O HP M A4 o

(=) & 8 - & (environmental gradients)

P RBIKARLFIRBEFARL > FHFIPHEALAFT e o UT G- 2§
BFE D BE R RPRRE

. fj‘iﬁi’* ARk g  PFPRIKAR S LARFEF ALt &
¢u15‘ PGPS R R 2 SR & (latitudinal gradient) o 'f 1 Heend fe
AERECE 0 B A A chd A K aﬁﬁﬁ%ﬂ“?&#&

-%k @¢Wé¢}%ﬁ’%ﬁéﬁ§#{i@ﬁﬁ&$’Awa¢
B S S R AR 205 8 & (elevational gradient or altitudinal
gradlent) oML AT HIRGFIL AT R AR W AE
A & # (hump-shaped relation)(Rahbek 1995) -

e hAEA R PRI RAT AL AR KL R RF 0 R LA AR
P48 % $ B 2 7 A # & (depth gradient) -

CSPAFBEFIRL AR BRF A P EARY - L LEER
L s kAR S T 4 :‘:#ﬂyfﬁéﬁfi b4 AEHR L AFTIESNLSF
THrBIEREY RPELAE T AR -

 RmFIARL ok g o 4 (disturbance)(bl4rth V) sk AL o & 4E
Y S VIR m*,,ﬁ P RARM L LS S AR 2 7 39 & (disturbance
gradient) o

obt’*”-q%ﬁ—«li’?/|11~‘;ywzm£2}‘a~5% Ay - B G EA )il
(intermediate disturbance hypothesis) - 2 g 3p - & % th & 2+ AR &
B N E o WS R Y E‘.miiﬁ'ﬁ_fi—“{rﬁ R Sk AN

DSBS RAEL T RFRATIE T HE U T AN FEH T e
B o
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(Z) 7 b A SEEP S HRAE DT B M

CANHBIRANAZAF IR o A2 B A - WMBF AL AN
A Lo oM PR R AR 2N A & T e BT o Ft 0 A R AEE TSR
PHAECHEZEAFELTAAMEA > LRRT A I HRER - L RO

AL o e % 3 973 e % k24 2k(biodiversity hotspots) » fiz it £ BLiK
AEROEFE AL G ET R o

cHFWMEM T A F A GEENERFE I RARL T RAAMEL A o
MY NG A RE AT F R (I R ) 2 FAAMIEA §
WRAE S FEFRRARFIERER DT F o B (olkp T8y T

1) R ANHLFBIBARE BT g S B AR - B
% F - M A P RE E(w—kr%gﬁ)’ FAREAAEB D (Bldof St
PB4 ). € v § (Grenyer et al. 2006) -

e LL KT 0 - AEHESEMP S A - JF 5 48 (endangered
species)2 % # & ~ ff} 4~ fh(rare species)2. ¥ A > H B BOZ T LR
» PR HOER - BERFLEIRIOPBEER X AL
= f],%g FES g i 48 A 47 48(Orme et al. 2009) -

s TP IHRT A I HRERY T B AP S HERLE R A
silver bullet (¥ ~ 7 1 f2f 52 F v & ﬁfa') PIAS FHREET G
#’Q?‘Jﬁ_’#\j@?;‘:? F%E“"]J’H#E\¢?%Tc

@Y

2
e

References:

Orme, C.D.L. et al. 2005. Global hotspots of species richness are not congruent
with endemism or threat. Nature 436: 1016-1019.

Grenyer, R. et al. 2006. The global distribution and conservation of rare and
threatened vertebrates. Nature 444: 93-96.

eiddg BT E

,
EoY

sl

s EARRER
Gaston, K. J. and J. I. Spicer. 1998. Biodiversity: an introduction. - 2 z_ %
mapping biodiversity (pages43-75) - 3% % BBl F & °

Jir
el
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hAFE 2 T A HEP

o pfh-m Fh B %o B#F S iz e BENF
U3 vz
W

In%

o Bt R o HEE{ AR L bl X WF)
FRE 5 X R e Bz B RS Mol 2 B IR B R R 4 5

Rosenzweig, M. L. 1995. Species diversity in space and time. Cambridge Univ.
Press
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I W PSR i

cAr b WA A R BRI PSR HAF AN - R o BERA L
P85 AR R F 15 R Tl A s

PSR AR

o FLEILE v TR p RATERRI| R S I % (pattern) ' § B R F] o iz R ¥
(process) » $3% % 4 P 7 a0 7 A E Heh 0 R FIE IR f2 T %4
PRz ﬁkﬁ: (mechamsm) o

c R RAIBRARAA TR PIEL > PAF I RME - AT HE o bl
CERSRAIBRRATRPRAL AT R GG 0 I3t T ARE 30 B
(Brown &Lomolino 2005) - 2 % ¢ Bief 8 % R 323 > Jp3t 8
A 100 B - iz EFALZE - - T EBLEBEREESL A58 - ERAREX
C AR SRAR IR, o

e Xl BRERAZET ML iﬁ; v ¥ Y ﬁ WA - BE RS > d = BREM
MERAT oz BEMZANEA - FAE  BITFEEL o HNEHA
g R RN ﬁj%?fﬁiﬁli B~ ERTHEA 2 éi‘aﬁwﬂf;
FRP P I HRR - TP - BREREESFES RS K2% > 2R F
%’K:»,ﬁiﬁnb BRI BPEMY L - BEM

cHBIBADSFTRE A ERT]  aF BRI e R L LM o A
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(-) #%£ 3 5 R (competitive exclusion principle)
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(= )#E£ 7234 (competition theory)

o #ti 12 % (Dobzhansky 1950) » 35 2 o fEHE B S e 3 5 4 BB en
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.
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(7 )¥ B+ # B (intermediate disturbance hypothesis)
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o Bz f e 32 o T {732 24 (equilibrium theory of island biogeography) » & #
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2 4~ f8-m % B % (species-area relationship) ~ % 4~ fé-I5 4h# 7% (species-
isolation relationship) = #& & % c— B T HraZ 4 o

o f=f8-% f# M 7% (species-area relationship) ;% Lo AR o Hpdre 2 3
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o IBT ch& & » ¥ MgF4p 5 T )~ gk o

1. The biota on an island endures constant turnover in species composition.

2. The species richness on an island is increased by immigration and decreased
by local extinction.

3. The extinction rate increases with species richness.

4. The immigration rate decreases with species richness.

5. The immigration rate and extinction rate together reach an equilibrium of
species richness on a given island.

6. Besides number of species, the immigration rate is also affected by degree
of isolation of the island.

7 Besides number of species, the extinction rate is also affected by size of area
of the island.

8. Therefore, area and isolation together determine the equilibrium of species
richness on a given island.
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(
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Whittaker, R. J. and J. M. Fernandez-Palacios. 2007. Island biogeography:
ecology, evolution, and conservation. Oxford University Press. (Google
Book ¥ ¥)

MacArthur, R. H. and E. O. Wilson. 1967. The theory of island biogeography. Princeton
University Press. Princeton.

Losos, J. B. and R. E. Ricklefs. 2009. The theory of island biogeography revisited.
Princeton University Press. Princeton.

Wallace, A. R. 1881. Island life. (Google Book ¥ &)
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N S T R 5t

cLHEL BB PRIKEITELEF ZASFT 5 0 2
PR BB HL A LA e LA o A2 Y
Ed gl BB ko TR 4 p(biota) i SRS 4 4P
ZAM o o NG ERPBT A S FEEH RE S S
Pt AR AR W IRBAE I B F A M o B2 o d AN G up2 R iR
EATURAL RS R AT D

)

% btz AT B S 9 1,500 480 @ 48 97 4,200 F8
L ¥ i %) 3,600 48 0 kT 4 2848 0 E AT 5,500 4 o

Pl g *1
4;

o L2 B P ML F 150,000 f& (Peter H. Raven) o @ g srf 5L &+ 4~ 70 48
£ AT ABB A~ e A AT 8248 ~ B HRAE 3248 ~ 447 2500 8 ~ ik 449
150 8 - 3 4 250 48 ~ B %75 3,000 6~ 7 4.5 64276~ © & & & B 45
17,600 /6. ~ 2 ¢ w4 400 4 -

SR EEF T B S5V Y § I

cEBLAP S G REET TR S G F - LS R B
TRy F9ie s - i P A AT 2 A2 o
PR B BT BB R o

Reference e vy & it 22 sk BE AR

Su, H. J. 1984. Studies on the climate and vegetation types of the natural forests in
Taiwan(l): analysis of the variations on climatic factors. Quarterly Journal of
Chinese Forestry 17: 1-14.

Su, H. J. 1984. Studies on the climate and vegetation types of the natural forests in
Taiwan(l1): altitudinal vegetation zones in relation to temperature gradient.
Quarterly Journal of Chinese Forestry 17: 57-73.

Su, H. J. 1985. Studies on the climate and vegetation types of the natural forests in
Taiwan (111): a scheme of geographical climate regions. Quarterly Journal of
Chinese Forestry 18: 33-44.

Tsukada, M. 1966. Late Pleistocene vegetation and climate in Taiwan (Formosa).

Proceedings of the National Academy of Sciences of the United States of
America 55:543-548.
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Tsukada, M. 1967. Vegetation in subtropical Formosa during the Pleistocene and
the Holocene. Paleogeography, paleoclimatology, paleoecology 3:29-48.
AR E4 R £.1999. S b 5 BRERTIES.
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FLtw AP IEMZSPERR

o AFAPRIFT - BIE ORI 2P I HEME SRR - TEHRI R
FERELR Y R EEEATE R

R EAES $- 5 EoEa

R S e #ﬁé‘iéﬂ,ﬁwﬁhﬁhﬁﬁiwi HiRRF o A
F15 % - 48448 > Homosapiens > 4% His ffEorm e ifitand £ 0@ ¢
T £ R BPAarEd 2 3ot TRILFRIFHOIE o

° :):" l@‘ A %iﬁ'u%" "hlﬁ_,—r« —F;l- 0 E o %‘ A (Homosapiens)‘g] ﬂ'yiﬁ_fsl\j_r i ;!T
E- R 7&‘7’\&\?&&»)@?'9 g TRE HE AmAFED S MR A T B2

é:'ﬁ%i:-‘g B ¥z 5p i@ ’\i\?ﬁ{ﬂ*‘tgiﬁﬁ”\‘"%\{i}i/}
AREFP LB AR o PF A AE S AT RILI DRI Z B2
B 5 s kA v e (Cohen 1995) -

#1500 % 0 B AR 2ACRI A BRI BIF K
—‘J'%Q——LI—FE j’c‘tfﬁ’g&”’ /\F-&i‘aéiiﬁ"”’: 0.1%- & =~ 1730 & >
iﬁ4r%?é*%°wmwmﬁ PIACRI LR TRE S
EoRAadACARE S L Ho1050EF % 4 0 2IRA T ERF YL L ES

iy

|\

TEAEGE 260 F R EF AT L qufr, T3z
Rt 21 FRA>TRFL 54 7 F 2> 3% 5 21
mE - B :}i?sz«ﬁ;:% ’3’32050&?:1154\"1";&7:4:13’215 L
LT R AR EEET  F R ML TS T3 A S 220 2TRA T
v g M > 2050 & 23 AT RBPML-F o LT R
eI FERM NG AT ROA P NG > BEET D £ F RE
PER o 95 28%ni A PR ELF & 1750 & Pl B 20% i s EPE R
A_a 7 1900 & IR f > 13% i G AP A F < 1950 # DI e o B2 IR
L g Wk A SE(A f B4R ) BE R £00.00025 0 fe ik T 20% 0 A HA T
(Cohen 1995) -

A
ks
=3

IpEwm o >R E 4 AL 5E(GDP, Gross Domestic Product) 5 4% & 5 & =~
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v

1990 # 2 % fE » i = Fw FRE A 0 WL 581000 E %4 AL gk o
Aot AL IER K S 565 % A o - Lk A2 SRR H(GDP)g L d £
1500 22— F=Li A4 L3 gia 21500 2 4 & A 4k
Hia A~ 1500#2 L= <Mz E FA3F 2 1820 £ 2 18 (Maddison
1995) -

o L k- F &N (1900-2000 A.D.) 0 A FEATALH i SRR 0 B2
-+ ﬁ(900-1900A.D.) A BEETELH gy A B ehL 2 b (McNeill 2000) -
DIRAEEP wmﬁ_ﬁ‘ex’eﬁ%%w(% GifA) - BRI 2 Ee o

DA TR FE FGH(R 8A) - B LRI
PAEE o 2IAEP D AEHE FAMIB L A - EHIEL e
ot EE oo DIRAKED W A Rt A - BN GRS ReR
z {4~ 2 & & (Pimm 2001) -

BEARAE A £ R R PRI ESr 2 LS 0 R 2IRAER W
B AR FENGT LA PR ES A L E o e o 23R
Bo-&2Y93 - F Loyt B8 g a2 L@s AgaE
;}’_%.‘fl]qf ’gfﬁ:ﬁE_'LfﬁVﬁJ\gﬁg%_ﬂé c"&;‘l" /\;’:{f—_&/ﬁ%i-:ﬁ_;_']‘
BEZEFALE o b 2HmBrE RS A EE(-FZ2F 2 L RH)2

» /& 2 — (Pimm 2001) -

S AR S EB AR EIER

A SR AER o A kS ,'"'ttﬁxg%lz#&r s P fE R 2
fAF SRR EEGIER o@D BTG pRE G - 2RMEOR .

ENSRE VR TR SR S EN SIS NV I
MR A SRR K §F - R R

Poab o rLig B R B RN A R Bl o LRk B0 ] 1980 £ R R
Bk 2IF e A2 Z st - A2 - A ke RS (R R
destroyed) (2% 3 2_e Az % & E_F #) (Wilson 1999) -

DIk $fAdcE 3 1 13,630,000 (an educated guess) Global Biodiversity
Assessment (UNEP 1995) -
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eI ARR > PR ESERFENRELLFEFIH - p 1600
#3450 Xy 103485 #p e 837f§Vﬁ_;IL&‘F'm WA e LT T AR
T FeRIFAT N AP E RS R AL B

o BE AR TR b Ar g IR e A 7 98%: L A PRI

BRERES o U FREL B A Jﬁé P Tiasx - + & €7 - fa
ﬁaufﬁﬁ’lﬁ_@ém¢y&’liw%¢—ﬁy-ﬁ¢a“f@ﬁ’<]aa

® & #a:¢ & (background extinct rate)2. 7 -+ & (World Conservation
Monitoring Centre 1992) -

1988 # & 2 A7 7 (Wilson 1999)z%. 5 » P %0 4 p P J8.5% fiak F ¥ 2. 1% 3 10%
ZRFMELELH ) T8 _é,:i 5 6% -

S ARIL AR 0 R (e b AT S R 2
o Hp S gd B2 e m ke Po s f Rt A3 E 8 ;ﬁ,’i,ﬁ'ﬁ\i
2 %t FEd fEAF-5 4 M Tk (species-area relationship) i iz -

S=C-A* or log(S)=log(C) + z log(A)

e PG MY Gz E 0 AFRFAY 500151 0352 FF o TRk 4
gt ko Aok - @%N/m%mmﬁjﬁm%’ﬂ@g £ 30%:4-
AEH - kAR FE S HE 0% PR E 7 X 50%:d f5.5 o 4ok £
FRFUEEN LT FowEREFE L oA AR LT ER €7
4-8% ¥ Bkt P AR G bW B LNk R A W E L E 1-2%
2250 RIEE G BRIV D VR AL A AT
¥ #F Fetkengs 489 1 50-90% o 7RI ¥ak % 4 10-38 B i A 4

e Terry Erwinetal. (1991)F ¢ ¥ #&E L kM2 *HIBEFT Y o 8307 £ 5 11
SR A Luehea seemannii #+% F #r3 7 f 0 £ HHEEF D] 1100/ 0 s 3%
AP 16048 % 4 53t Lueheaseemanniio ® & ik b B % 8 Bz 40% > &z
3+ 7 4 3% Luehea seemannii #% + ehe B K 400 48 0 FAHTE A 52 B
OB F R 2 # K2 - B B R 24 53 Luehea seemannii 15 & ¥ 600
eoBFARZAREYZI FRH BRAMNIHEE I EE > &3 2 HYTF
ZHFRAEA RS R ENG 00 REE S BR ARG AL
FEHF ARG IAFRALASHE - XTI TR

= 2P PRI 2 RF
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%ﬁﬁ&ﬁo%@{ﬂéw’ Y Eedcy £ @%&ﬁmjﬂ Mo ek
Boo 2§ géim?—@@ﬂ«nﬁ%ﬁﬁmﬁﬁ%% B R EA
AT R A P S REIRA > BBV H B A Lk ke o

Htheil 2 R bR E S SN LE RIS R W 0 & LR TR
et T e HE RIF ERIBIES RS E 3 :

HRIFAS 3 FRETE I URE R AL o FIM P RS e R R R
AR XA E R G APF * LR o BRI R B E R R R E Flenkt
FHEORAE T 0 41990 # F) 1995 & > 3 # 41 &7 (Nigeria) e T 35 ki 4 @
& €_0.7% - = Norman Mayer (1989) iz 3+ 1990 # 7 % I & e ki 4 &

BE143% > p A 2EF & o

-X_\

AREd TR ERCZABE L A SABZER  EFRAGHFE
SR enx g (A EA > fE2 5 28 g1t (habitat fragmentation) 42
PR E AR RRF A R IR L Bl BHP G S RE
BE R B T FHEORE AR §ERE PR -

<

o “T3) hif 5 oo (edge effects) - g ter B d 20dg 2 eniks 41al

A F AR R PR o bR SRR 0 FHTER ARG A
PG Feno fed A0 X REE P BER LR S5 Y R
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BEA 2k a2 B2 /BT REFLI (G s~ F4) 3
R KRB R kAR 5 A & KA sk (ecological trap
effect) o & % » 3 L F AT 7 3§ BB 5 B (P 374 f2)(interior species) »
B *‘Kﬁfnﬁ#’ #' AEEET A FI B P B RS T i‘*?i#f'
FHM

°3~EE%' i E\‘[glﬁﬁfﬁmg’iﬁ #’#’g?\:‘ ﬂgl@lﬂp _g,;,#,,rﬁ%_}(ﬂ
= o Pz % roadkill($: 4 2 4g) o roadkill 7 ¥ i@ %\'ﬁv;}'ﬂ; PR
=B IRIE G 0 A G BHRE BT e BR o roadkill i & 0 R § R
» 1 E R A B MerrittClifton 3+ % 3 e+ § e h &y =17 F LA
T o B F 4 £ 4 R (animal corridors)® 4 i roadkill (98

mh‘;_!’? v M

o

o BiEd P E R BB PFIRT > 3 B meta-population( B 5 & ¥ ) A2
i :]"jb pbrE & - #73) meta-population &35 "a set of partially isolated
populations belonging to the same species and the different populations are able
to exchange individuals and recolonize sites in which the species has recently
become extinct”.

c A A AL TR AV EF A ALEFEH R (over-epr0|tat|on)
BRFFASBEH o F Lok 3 dod W 2“8 (passenger pigeon) o & ¢4
TR ABEEAZ LRI PREZF S A EFRANMEEER S D55
ERAITG EAE B L0 d oo e 1840 & MR F W (S KEBE
B % 1000 2 2 p Wb 4 o Bots— iEHe 1014 & A bt B
oo RO REFPERRE A AR BRI L0 R R U TR R
e AEERTF] BRFILEAE BN T~ N2 P 3 AFRE A
+ >R &R ES S $ 5 (Dodo) r:;‘%*év’vffiﬁf SAeEhl s aa s s M E
SRR N R DI SR 'S T S i = R

ot AHF FHEH L > FR|F LI A ?L@ﬁx‘ﬂ mEREHE AR R
FEF P ZERS N FELE 7R K k] T 3 % E (minimum
viable population) ~ @ ® ¥k B g H i 5 AR o

e minimum viable population (MVP) #-p& Global Biodiversity Assessment =2
T “_4p "The smallest isolated population having a good chance of surviving
for a given number of years despite the foreseeable effects of demographic,
environmental, and genetic events and natural catastrophes” - 7= T & 4 g %%

Lf; HHEEC - FBRE R ARV IFLEET > - B4
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FoREA MG - F AR - BERN AR R AR EEE o - KA
T OMVP e § 4 - + & pE N 5 99%el € 505 o

o A EFAR ] > FAPIARL > 2 £ F F5F B H - i (genetic loss) ~
s H- % #* (demographic variability) ~ 2 p #X % #t(natural catastrophes) 7
AT R

o 4 FoEHnE A F(Allele) FHEF o %2 g A AE S 6 TR
% o SBAE 5 1B BE % (genetic drift) - *E3AR] > F BIERRAEAEL 0§ X
AT F kR 5 0 1%%%’wfx%ﬁméﬂ%bﬂ
(homozygosity) » rgﬂn%éﬂf ek ) R P oERAR ] AR B A A
Flg R e

o EFFF G ASE T Ip  ERATFIFPFHLER » S35 H B
g 15 A& (fitness) % & 4 (vigor) ™ *% > pt fL2 % 1T 2 % i3 (inbreeding
depression) o *E# 4% ] > T2 FITFERARL o

o | EFHW B IS K EHPL > X HFBAFPE Kk F D] EHOS B
o RBRREEARTF IR b L o B2 5 A FIELFE k(genetic
bottleneck effect) -

o YEE, **}?;ﬁr%ﬁ € X EHE ] ﬁﬂ%%f‘g? s B doo | YEE m']%‘ vt (sex ratio) ~ % 78 =
¥ I (reproductive successes) ~ 7 = I (mortality) » & @ F p RF 5 3
%e‘w(demographlcvarlablllty) i d ERGE S o EFAR] > BHGHR

TARRARL o

X pARE K €T LG REMST FH LEp(natural catastrophes) (4% &
LB \&}]%ii)’ B TR U SR R A= ‘LT#‘FF A8 TE PR
KT R 2R R ERGE -

od A AKEAFI N N R B F*’Jffr?wfﬁiﬁﬁf;h?’?_‘ LH g oA T
Flz p oo Terpg) o imf;é_ (alien species, exotic species) ~ ﬁ_(non-native
species, non-indigenous species) ~ &% f&(invasive spemes) ~ B %’ayfé
(introduced species) e *F k fage 2R ¥ ¥ € H 4o — A S ﬁ T 3
iéc@{é%ﬂ%ﬁﬁﬁgﬁﬁﬁﬁﬁéiﬁiﬁﬁawm,i#Fé
R s fE > Fla @& FHD2 SR Lo

ot R FEEY BT A AT AL 4P GHAO|T EP D o ot ha
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AEAEA T R AEFL I E AT B

e Appir e LI B Ao B el I XX R R Y ARE
AAEF > FRE- A FBEERE o b4 DDT e €% % g 4
4 &) i** (biological concentration, biological magnification) » # F 4 %
poeit B3 5 R IR S ﬁ%kﬁps’ﬂgﬁa%@mﬁé’@@%%@@
Frnd RN CEERER T R o 5 Wi N4 %fﬁﬁﬁ;@ﬁé’é
G4 RE2HeFANETRS M > Homosapiens> p 8 E % o

o fl m i*l-ﬁ F :g‘? LR E R e 1-2%iE B TR M o et R
O E ﬁ* SFPRCF CRERBH M *?/}é’_; »Z s (greenhouse
effect) A S :Jn_}i;igéc14c BALLG AT e &
(Quaternary) » ¥ 3+ 83 < FEREWFRHG P Y o L ZIRAFIL K

—%“ﬁﬁﬁ ?ﬂ%*ﬁiﬁ YR NEES Sr LkP XD ER
BB geh- F B oo

°*‘E FLICH®M s AMAFLFEFAE Y 90-160 2 2 g B o H O
FOERH A 1T %H%L”;i*u'vxﬁifﬁﬁ_a A 3p7e 90-160 = 2 > ML
G oMpw Rt RIER KRG ERAEACEEL & 5002
AR LA 0% o R EELHTAT .rﬂ,?d % w % (Quaternary) 2 3 =45 57
A L P A dEEE R YL F R 2 1040202 0@ T € X TP
PO B L BRI
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o SOUIB(1991) ke i~ ~ a3 ELE ~ BAFI® ~ 7 k6~ HHAE T L
B AR AR A P I REOSPRERE AL BRERRE B R
FAF - ARFA o AR EAAER N A H S PR

(@) © B3 F R
Genetic & Species Community  Ecosystems
population

Habitat loss

Habitat fragmentation
Overexploitation
Exotic species
Pollution

(b) B3 ¥ B R
Genetic & Species Community  Ecosystems
population
Habitat loss

Habitat fragmentation
Over-exploitation
Exotic species
Pollution

e MEWGE b It LHRTRE AT Y 0 7 88N AL A E R PR
FlE s B0 SRR 46% 0 & % F R FIAL K480 20% 5 TR B 4 0 14%
= R RA 0 2% 5 Ao (Wilcore et al. 1998) -

Coda

» Are some conservation biologists crying wolves? Do they over-estimate or
exaggerate the loss of biodiversity? Are most of the species on Earth facing a
doomed day? Well, I am not sure. However, | am very sure that the current
speed of biodiversity loss is unprecedentedly higher than those historic periods
without Homo sapiens. The situation that a single species drives many other

species onto brink of extinction had never happened to the biota of Earth.
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Nevertheless, we have observed that many over-expanding populations and
species have driven themselves into extinction. This is the last scenario we

human beings, the only species has morals, want to face (tsd).

% % .?:]&E?K? o bldedl E L(F)A SR F L £ EAGH R L A
CERAF SR RRRE
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enf (5 S5 R RET R - R E A enn i TR WD f AR i -

o TR PHERF UL BT AR ER - BEH AT DB L AEE
Prenrbae (B SN S ) ARE FRE BH ALl E kA
G TR AR B L I

c ALY o CHTHE IR 2 0 2 FORAEES N L A TIE @S
=N |

VL > BT 4 A D& (anthropo-centrism) o gt ELEEZL S A “*fp 2R
BT EMM G A gHFE L 252 ,,}Ezmﬁms:}pé;élﬁrﬁ ECR S
RAEFNBF T AIE o

e A RhAE T BN LTI - s (Th S A BF o

And God said, Let us make man in our image, after our likeness: and let them
have dominion over the fish of the sea, and over the fowl of the air, and over the
cattle, and over all the earth, and over every creeping thing that creepth upon the
earth. [Genesis 1:261, King James Version]

So God created man in his own image, in the image of God created he him; male
and female created he them. [Genesis 1:271]

And God blessed them, and God said unto them, Be fruitful, and multiply, and
replenish the earth, and subdue it: and have dominion over the fish of the sea, and
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over every living thing that moveth upon the earth. [Genesis 1:281]

o ITE E K ¥ - BAH IO EA o JLEEEE AT 4 SRS A R
B> g el T4 ko & (bio-centrism or
eco-centrism) c M BLEBLILL AW HU A S F LT E S X LG S e
MG h FRAGIEEEDSRGH AL BN I &I Raifsel &
i oo

'>\_

i % » ¥ 2% Aldo Leopold % Land Ethic(1949) ¢ - £z » (T 5 &

o

DU [
o
4y

]

“The land ethic simply enlarges the boundaries of the community to include soils,
waters, plants, and animals, or collectively: the land”

“In short, a land ethic changes the role of Homo sapiens from conqueror of the
land community to plain member and citizen of it. It simply respect for his
fellow-members, and also respect for the community as such.”

e AR FBEA AT RL AN AFFSIMWAS IRE S pARET &
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LR e blde s 4 F F R 2 G (Convention on Biological Diversity) » # 7z p?
EF-F o BRP AP S HEBEIHZ P A Q) RTAF S HEB Q)
AFJ AP S AR EETR 2 Q)T LA Z H A 4 )

_;"i o

Article 1. Objectives

The objectives of this Convention, to be pursued in accordance with its relevant
provisions, are the conservation of biological diversity, the sustainable use of its
components and the fair and equitable sharing of the benefits arising out of the
utilization of genetic resources, including by appropriate access to genetic
resources and by appropriate transfer of relevant technologies, taking into
account all rights over those resources and to technologies, and by appropriate
funding.
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(habitat loss) ~ ## #L#-(habitat fragmentation) ~ “+ & #& (invasive species) -
i B 4 (over-exploitation) ~ 22 3 7 it (environmental degradation)iz T

R LRl RCE R A S f]fu% %3 (in situ
conservation) ~ - 4 i¢ * 3 Jk(sustainable use of resources) ~ 2 #5 # %2 (ex
situ conservation) - 4 4= 3 S P HigZ B LA 0 0T o

"In-situ conservation” means the conservation of ecosystems and natural
habitats and the maintenance and recovery of viable populations of species in
their natural surroundings and, in the case of domesticated or cultivated species,
in the surroundings where they have developed their distinctive properties.

"Ex-situ conservation™ means the conservation of components of biological
diversity outside their natural habitats.

"Sustainable use" means the use of components of biological diversity in a way
and at a rate that does not lead to the long-term decline of biological diversity,
thereby maintaining its potential to meet the needs and aspirations of present and
future generations.

30 B /;1 % 2L 4 75 - preservation £ conservation - preservation - /4
- 4 éﬂ— Fim:£ |- conservation . /8 — £x w3 Fi%5 | o preservation

[ 5’5‘;’ B~ A2 JIF enig2 o conservation & K R R F g
S F PR * hp oo preservation — SR R 2 L BB TR - SRR
B A* F iR o conservation ¥ 4R TR o B SE LA oW
# - preservation &_conservation /g > ¢ - BE & FIF o
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o P év’wf],%;ré W0 F W € ML B A ¢ keystone species ~ umbrella
species ~ flagship species - keystone species(#& % 4 f&) * % & & 4~ fa #2 X fic
Ei%%’&afgfﬁgﬁaﬁﬁﬁgiw<ﬂuﬁfgg -
PR A fr AR P BREE AN TR G R gL
umbrella species(iFE A ) £ F & 7 & + 6 FHF T py chdf > FF
B fE o T REF S H # K ande fd o flagship species(FE 454 78)
RA LR - S R E g R84 2 sl TR L R
) ':"ﬂfbg ERUAE B

o FEE AR 0 BV E T & 5 AL 3 44 oh A ¥ {2 # 4 (charismatic
mega-vertebrate) » 4-j i ~ 4 ¥ (Nipponianippon)Grir & £ 5 &)« i & &£
ﬂ;3ﬁ4%%ﬁ§*%ﬁaﬂ4$’*éﬁﬁvmoamﬁﬁ%ﬁﬁn
GRERRE LS TE n*%mﬁ AP ATES SRR S de
% & B H(Agehana maraho) » — ¥ #F (Pleione formosana) -
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¥ B¢ BB SR 8% F umbrellaspecies i ¢ iz F REH @ Hfh o
blde s R TR B Uem RSk 5 P14 (Sassafras randaiense)

o #73f chindicator species(p 4~ f8) - i Avdn s B2 B A EE ALK 2 P
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Eenp ke 4 5 iR iR R g*ﬁi A EBERREAEZHALFFR I
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- BF R AEEE NP RAE B FHERRE R SR - (5)
B et R S AR o (6) B4 e T R ALBLATRGE - A AR

o ekt RN % o0 G AEBRE Jfﬂﬁ&»@ “ 2 i Rk Bed o PGB B
LR 'ﬁ‘vim‘#’%é }’ g & Pﬁm#"jfé ’
4R, ‘B"’a"vﬂszf ’ 7:‘-\“ By Bdoke 77 RERIK

« 2B SRR Bk R g - B

2_iE B~ ;x> hotspot analysis
¢ gap analysis o i&= f82 2 5 Zhag iy o 2 x i

AR o

« hotspot analysis(’i@‘L B FP I AFFRE RGOS GO NP AY
i E:#%J 2B (BB BN EEDBELE o BB F YGRS
BLERTUT A A AYE AR K KkE T (1)47F 4 f(total
spemes) (2) 4% T 4~ (% 4% 3 f&)(endemic species) ~ (3)HF7 +~ f&(rare
species) ~ (4)#g % 4 & (endangered species)(Reid 1998) -

« hotspot analysis ¥ 3 ﬁé#ﬁém/»\ﬁfﬁiffﬁfﬁé EREARER S GRS
PR BE TR 2 3 F R R BHESZ R o F1t hotspot analysis
MH LG EaH wé‘f]w« F iy R oo

od M- AREOEFMPBIRAR AL SRR T AL S
BoBZEAAMPBI AR a2l 2 b AfH I EARLDTFMES £
(L % w wix) - hotspotanalysis R ~# ¥ » SR EZNT R EHR
€ 1B 5 vt AABER R T A FH 5 s (silver bullet) s
fe c R ABRIKRAARIF LR M RT > 2R FEEHEF TR > &
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FERI PG R GmA R Pt R R RRT R
R E L ER RS L I X

o gap analysis(Z I~ #7) Rl A2 foend s m T AL 2 AL B H o
HEND e BH G B IED M RTERI P R s e B
BEART NRERCE B NREL I FE X AR REDT H(gap)

e gap analysis “,/TT TREHEOLSF TR L R EORE BETE
PREOIERA o » FRIBEDNSEEE R IERIECD] o Flt gap
analysisif & 2 FALEE ~ TR R FEED EFAapkin o

s IUCN(RI% p 2 p RFTAFETHE)T v ¢ #Fo i 5)HFET
(Protected Area)3 /2 % & - Aprotected area is a clearly defined
geographical space, recognised, dedicated and managed, through legal or other
effective means, to achieve the long term conservation of nature with associated
ecosystem services and cultural values.

-%%%ﬁ%@f?’ﬁﬁﬁj%i’iﬁiﬁ*%?iﬁg‘ﬁﬁiﬂg‘
s B s ZREEH 0% R E AARKF R > A e st 2
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c FEFUFTF TR AL RR Q) A FEF L BRERS QLS A
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@R R R AP e R AT 0 (6) ] iR Rt 2L F) A ik
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o Mifehd - Mo L RRAY 34 50 T3] SLOSS debate - Single Large
Or Several Small - — i + i3 % 822X § 1§ 5% sz fs(edge effect) is ~ i & 3 &
SR BIRF S SR R AT R
F- g+ o hg St P 2ERRDT RS G ARTF R A
B BT RN R e BRI B ik B o
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ot H H RENEERE R BX IR 2R LA ST e
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IUCN
BN ’:?,‘}};ul?—q s
The International Union for Conservation of Nature and Natural Resources
TUCN £.d softpfy ~ 2bocfrest ~ P H o 07 B S o L R
¢ R .E’fj%‘« o 1948 & = v M IRA L o H 2 P & ﬁ_f&i@i"ﬁ@'ﬂi
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(UNEP)% B (2 » * SEERIFT TN E R n s« BHET %
CHEIERLIRAEMEIZFREZTR TR~ FI TR PR
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B+ g BBR chy o
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TERRERAFEF R AR L D c HRBEFOREERR A 5 -
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Threatened) -~ % 3 R /2 (Least Concern) o

CITES

Rt R HE R R I L S A Bﬁi‘q(g,&iﬁp ARSI —l,)

The Convention of International Trade in Endangered Species of Wild
Fauna and Flora
EEHELN193#3 ) NEAMELFEO AR R 0 LIRS AT
otz WuEh o pwed 1260BRFEN R F- =9 L
FHEBZERRAL 2 EREH2 AT B Py AR S
Aol iFd E e F o2 g AR E R 22 ffpdh Fy nfircy LH
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World Wide Fund For Nature
1%13@hmmHmky%ﬁﬁ$%fwwma%%¢n, éﬁ’?

(WorldWﬂdhfe Fund) 1988 E LR r;f]u.’ Ve RRs AR ﬁ" (R N

CALERETRE A AP B A2 R 24 BRITISE S BHEY
B2 26 B3 #7520 % 05008 L0t 4 &g o LA R ot bptfy
#7525 (NGO, Non-Governmental Organization) - ¢ & 130 % i & 7J&
# 5,000 75 %73 F o 3% £ ¢ 22 IUCN ~ UNEP -~ CITES % 4% % *» B
o -2 REFTER - 20 FEET K2 1 IFZ 2R R .

TRAFFIC International

ERTL PN hEEREELR ¢

Trade Record Analysis of Flora and Fauna in Commerce
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Greenpeace International

Bd otk
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Birdlife International
B % & 5F AL T3 B

- A W% 5 % %X L E ¢ (International Council of Bird Preservation,
ICBP) - MFKV{**’T]&H% 01994 # 8 P rr LM A LH IR B A
PE T B AL Ry BRI RESATF B RZ HE
Lo Fea RBAGFIRBRET AN pRFTRIZPE PTG 50
SBRRFEF FER o7 FARTEE 01996 & 117 ¢ 4 5356 ¢
ﬁ °
National Audubon Society
ARy g
BHE ¢ L 235 R TR IR R - o 230 1886 # 0 3
MR K 0 FSTHER SIBBAE - OBF REIEITE 6B VD
o LERNERF - BIAAFESAS A2 F 100 F BERERLT 22
%4 o 11K%5 Audubon » American Birds » Audubon Activist » Audubon
Adventures % |4 » ¥ % ¥ World of Audubon 7 AL4F %] & P o 1 5 fifi
LEE o F R —,’i’}%,ii‘q R AR 2 R SRR AR 4 o TR
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e The Nature Conservancy
FRPp RET € (TNC)
* 230 1946# 5 d £ B2 & F ¢ (Ecological Society of America, ESA) 4 2 @
DO HRE P A TESABE R Y B A BFIERE O T P R 0F
TNC:u ity 7 £ p RETEREL L 6 2amd R FptH 45 d A H
BT R R T p IR (B ls-ém%-“" cp1953#3 7 » o
B290 58 R > mENWEXTEEFLGOLBALPHE - TNCH 14 gql
2 EEuREos BRI AEERE > FARL S
Eﬁﬁﬁmﬁﬁﬁﬁ$i%ﬁﬂ%W£ﬂjﬁkil%iiiﬁﬁoﬂﬁﬂm
FHER T EYFERIOB - P I O w2 Nk
PO R kAL o

% 1
L2

=

e Sierra Club
1892 # > 4 John Muir & A »v % R4 W= 2 oo g A 0 AR
M stA e R RE S¥ B/ M ER T KIF USRS &
w%f@%iﬁwg FAFHBEF X oMRT S0 60 0605 BA
A8 0400 3 B R Ep o BUREG T700 54 MRS 2 1,400 8
Ao

(2) Ay ET 2

e The Stockholm Declaration on the Human Environment
BB REE S
e W B 1972 £ 30 3E & AL B F B (Stockholm) 7. B B3 & ) A #F 3k 5t 77 3
¢ (The United Nations Conference on the Human Environment) > ¢ ¢ + 3
SBERFo R S BT RS TROMEPERET TG
3 260k ¢ T ASHEL G
1. Natural resources should be safeguarded and conserved, the earth’s
capacity to produce renewable resources should be maintained, and
non-renewable resources should be shared.
2. Development and environmental concern should go together, and less
developed countries should be given every assistance and incentive to
promote rational environmental management.

3. Each country should establish its own standards of environmental
management and exploit resources as they wished but should not
endangered other states. There should be international cooperation aiming
at improving the environment.
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Pollution should not exceed the capacity of the environment to clean itself,
and ocean pollution should be prevented.

Science, technology, education, and research should all be used to promote
environmental protection.

RAMSAR
e RE 2 9 (RAMSAR 2 %) Convention on Wetlands of International
Importance Especially as Waterfowl Habitat

CefEs TREARKERLE REERBEFN 0 FIL G 1971 E B
P4+ R (Ramsar) § 9 0 %75 fL 5 20 R 159 o 59 ¢ BE £ ARFIRK
Lo besiBE L BT AGEY c CRE3ELBRER A E-F 0 ¢RMA
CRRAALFANLL B P E PPk F I ERLRLIBS
ﬁy%ﬂﬂ”£¢éﬁﬁﬁ?iﬁﬂﬁﬁxpfﬁ%\&ﬁWﬁilﬁc
Pac G 96 & QB kAR H2 R G 858 B o ff 54500 F 2%
HAed Akt L 2 TUCN 43K o

Convention on Biological Diversity (CBD)

EELRS TR

1992 # 67 LR HBEERTY EF 0 1993 127 29 p A sxe A

i@m*“ FEEA P S REEST A 2 JIE AT o ’{ {2
5 (USA)#E'.ssr fed o FoRBEe B ¥ 0 B g AP REAE o gt 2

[ 7{&}';); PR o

United Nations Framework Convention on Climate Change (UNFCCC)
THE B iR oK

1992 & 60 EF 0 1994 & 39 21 p Ak AP enhrabfoiE kAR
FIAEFEORFRAL ARAAD R R R RS A
LA 2HIERBERREFE LFERTESE BURRG G
AR AXYT AT P BOREI TARTF S RZEHLS o
GORBFLCR R FAEHEY BB FHER > LATH S
Bz 2EOL -

Kyoto Protocol

e R

LA ERF FRCHE 2 NDE = X8 9K ¢ &(Conferences of the
Parties, COP) » ** A $8 2. B > 1997 & 12 % 11 p § ¥ - & % R ~ m P
TP RSB 0 32005 F 2 16 P T *4$ioi.ﬁm7*4§
Fle BERFCTEZTF M pHEZF M- F P (COy)~ 7 =
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(CHy) ~ ¥ i 7§ (N2O) ~ & & L1 £~ 58 (HFCg) ~ 2 & 1" #(PFCg) ~ 2 =
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