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()24 5oz
e 4 b FHME B RY P ® > 3 5 biodiversity & biological diversity -

« biodiversity £ biological diversity i&= F = i@ - biological diversity i3 1 1
PRS- Bl ok b g B s i BB 2 P f il
X¢ - biodiversity iz — 3#%+ 1986 & 5 & J13 » L AR 5 biological
diversity ig— 3#5EB + 5 - B s fiF2 L3 0 1986 & h- it g ¢ ALK
eI 2 5 A& % % - 2 {8 biodiversity i+ biological diversity ¥ # o

« biodiversity # biological diversity i&= Bz » P % 2884 hf¥Fi 445 3
Bl o P WA R e 3 TAFBER & T4 &IHE, 27 F

« "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.
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* 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
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.

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

() 24 % s cnt— # jaip

I

ed NP EF TGN SRBEMET RS - BEW - BET
ZBHBE-BAER - TW}%%& Adp#ry 2 e B onig i 4 3ok B
- BHRBApIoOEH > 27 A3 - BT RE BT ¥R 4 (variety &
variability)> = & & & 5 2 ,ﬁa ST 5 HR 2 A %) S 1 (ecological,
organismal, and genetic diversity) > = B & & 5 3L B & &2 2 5 & (diversity
and richness) °

cRPETREEAL U DR ARBLBAREN S LSRR
‘%’%ﬁ—’»ﬁéﬂ‘gé’; ‘*‘"’H\p fF\? 4—*”‘9:)\,'7':3‘5*2%‘2_ y%ﬁ»l}ﬁ_i%ﬁﬁ% 1%
r'g\%\@\, éﬁﬂﬂ’j&%ﬂmawﬁﬁﬁj’;‘g"

o 2 p SR AR S 2 B RA AT SR AT SR 24
SRRt 2 RS A AR MaI Ty RET e T A S AT SR
Mo FEEE S M~ & 4 f § k12 (genetic, organismal, and ecological diversity)
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= o » o @ & F|(genes) ~ 4~ fh(species) ~ 2 A i k% (ecosystems) ] - £xAk

e T AR E MR AT AT RN T R & 2 J F R 12 (genetic,
organismal, and ecological diversity):z= B & » + g R o

 Elements of biodiversity:

Ecological diversity Genetic diversity Organismal diversity
Kingdoms

Biomes Phyla
Bioregions Classes
Landscapes Order
Ecosystems Families
Habitats Genera
Niches Species
Populations Populations Populations

Individuals Individuals

Chromosomes

Genes

Nucleotides

AP IHRELF R 2ENAF IR IR 2 2Bk FRIE 2
AR EA L ARE T RR AT 2 A e B
FEA GG n BRAEYER DR
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e P FI_MAEI2MAE YR }i(rlchness) ~ 5 £ & (heterogeneity or
diversity) ~ 22323 & (evenness) - & fa RF s 228 TP
B-w§ a2 52

» 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 ¥ % A (richness)iz Bagtherprd » 21 & A4 A ¢ Al s % - e 4
BAOBHEE ¢ 2 Fr BERAOBERE - T AR AT LIER
FRPE T e r PR A MR 2 Sl UK

FF F7 2% richness &2 abundance - &= B& M4 7 PR EFE T2F
AR TER R ERL &G ATLE - Species richness £ i, X # #fﬁﬁ:
:E_ n’v"é % » Species abundance A 7 BH BHEE DS E o

o 5 B }i(heterogeneity or diversity) & - B ¥ * 2 ¥ FEF h- Bip ik o 2R
EWF I FHRE LA HAPFRAT AP o P HBRDE

heterogenelty.ki? diversity 4 R * > Flpt F g 2R A 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= ¥ (ni/N)?

« Shannon-Wiener diversity index = #- % Shannon diversity index » # 7 i}ké’\;ﬁ*‘
32 34 (Information theory) b £/ communication entropy » & 4 i & Ri§ * F
H 7}45‘? - B#F Ak o L B R 454 5 Claude Shannon (1919-2001) £
Norbert Wiener »+ 1948 & #74| » e 3%~ 3 #r7| &3t Shannon ¥7 Warren
Weaver *+ 1949 & #1 & Feh—- A Z ¢ » F|pt ¥ 445 4 5 Shannon- Weaver
diversity index
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« Shannon diversity index i * % % 77 - F3 4 p en% F2 2 (uncertainty) > 4%
A F R kiR FE R (community) ? AT BARE o iE Bt R
XA E (R R)EAGOEE » (53 R)MTRE 7 o diversity =
f (richness, evenness) - — B F p 4o% fA5F4% 5 (£ % & 483 ) > Shannon
diversity mdexﬂ*i\rg ;A Fe fA R clicE AX39 3 — 3k > Shannon diversity index
ffkrs °

» Simpson’s diversity index - ﬁ*»/ﬁr AihE 2 (D= T Pi?) s A& p - BEES
BPAC-BARBY - BREMEHE- BAFOET o T - BEREP
ok fAFAREL R o e BARARE S A AR o 3 FF 1T 0t I AL Simpson’s diversity
index 474 ey 2 £(1-Dy) (1/Dy) e 4t &2 > 2 "1-D” & "1/D” & 4 o

» Examples of evenness indices:
Pielou’s Evenness Index (Pielou 1975,1977)
E1=D;1/Dimax =D1/In(S)
or E;=(Di~Dimin)/ (D1max— D1min)

eevenness (A B4k AP LA H BE 2 355 LR - 9] )iiﬁms kR

7 Ak AP L FEEE2 #ic® 4p % o Hurlbert Evenness Index & ;% ® £ Dq pay
EhfA? LA EREEDERT MY S Shannon-Wlener Diversity
Index -

-4 evenness it i A RowEfk A LG HERSPHER
(absolute or relative abundance) - & ¥ & 7 4L % & % & evenness » 7% & ;2
3% diversity °

e FHE I AF Y RFTHY VI T FEF 5 > @ ® Shannon-Wiener diversity
index &2 Simpson’s dlversny index & 4p R~ PR T Y H REHF R DR
FoHBERR G- TRA "“”‘}ifj}" AFSE E‘iﬁf— TR oo TSR
oA S g R (richness) 4 > @ 2 ¥ F LG e R AEE S B
R o

(-)2F FHEMmE 22
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SIBEMPIEEE A AR L (D)RETELER R B E
2 ARET AR RT CFRBEFEELPEERZ AR QR
i;lfn*ﬁ]v},__{zpq_,k.;uq,u\,figf FRENKT CEE S 5m ‘-%5,1}%:

B UBRAFIREFETIFZHEFA Q)EFENL992 £ 4T a2

HNENp Tt ROBMERNBERERF S §FRBREE) €90 ¥ Rrich

# % F 4 ¥ % k2 5 (Convention on Biological Diversity)» & # + % #& {4+
SRR G 5 S i M

GESEE S ERIE SR LS S EEE LR R

I EE gz A PR BT AR S HRE S A HeS 2 AT 4
Wins 3d [ A5 S REFJFTRTEAL PE o ) ——oFESF S
WER FIEL o

e SELH ARFTLITEFRERERNFOFZ K T2y &
TEACET A AT UL R AT R RER S R E o
R GARE TR AL A #Eﬁ’”f” fi'ﬂfﬁv?l

T vlﬁié"r]ﬂ’“’* GE S S ]

e B a2 BT 0 T kg AR

:i’sﬁEJﬁﬁ LERIRREN e

S
3
E3
4 i
ARPEEL BT e c KEH- PN EE L FR f‘l&ilpuﬂ-a 1% %‘?’
FEAL b
e

—_

FAJCRIFT - fAeird 34 88 - Fk
FHET LA 7 @D R PR

()&r$ ﬁﬁ@ﬁ%

eRIEFEAf A P 2 ATFTRRENL N1 & T LAN KT
EORABEREE LR S TR B L o

—

BAALE e Gt e § g &% A4 (Homosapiens) ) a7 L g

v

o XK@ Am oA FET > 2IRAT B E
&

= e
’ﬁ@’i ?a%,ﬂi: frléﬁ £ Rphofh i o 23kdcp i £ 55 5 % (Cohen
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1995) -

o RE2 P > RANEKDAFEH > AT I ERERGLILEFPI DL
AR FFAAE PRACBILL S RIZRAZF GLRALR A
T % #c(Cohen 1995) -

°§'J€;'~15004* Baep WA F 2 2HAC R A RIT RSB
IR - FTEE KSR FA LA T EH SR 0.1% (Cohen 1995) -

e @ A 1730 & > 2F AT R A oo 2 1820& 0 AT AT B E LR
i?’élgﬂtﬁ*g\'T\OIﬁL }_-Tji/\r'i&ﬁ“__l_la 1950‘&—1_ ’}_‘Iﬁ’ﬁfﬁi\a’
¥ L k%@ 2 - § 2 (Cohen1995)

o P ATRIEA T304 T F LY L 260 FREIFAC RAE I L Ty
ERRIEEL : VAT I 21°‘Elﬁaﬁ_i{#'ﬁ%'&ii:’j/}?;'&g{iélugﬁ2.1’
MY - B RFieF o 7R2050 & 23k A v Bt A 771 0 2150 & % 5 85
B R R 2SI T AL 220 2 A g

2 > 2050 & >3k A vofpitaE 125 fg(Wilson 1999) o

eI e AR > N5 AN RAAPESF N > REFET - F 2 RE
oo ) 28%cni A PR LG & 1750 & PR A0 20% i T AR R
H 0 7~ 1900 & F|I f& » 13%it 3 iE PR B0 ~ 1950 # D3 A 5 B2 2K =
L Wk A (A fL B4R ) fE R 500.00025 0 fe ik T 20% 0 A AR TR A PERY
(Cohen 1995) -

e T pEW > 2IfiE A A L FE(GDP, Gross Domestic Product) (g 4% & % & ~
1990“14'}‘9"5’f~7§~~4‘7—ﬂ&im’FLé/?1990ﬁ‘,ﬁ1,§_ﬁ Tk 1
A¥ad ALGERIN G 565 £ oo = bk k2 gASLHEC(GDP) Y F F &

1500 # 2. 120 & » A 24 & L 3F ‘:q;f; g~ 1500 & 2. 4 B A v Rl ;
g = 1500 & 2. 13 & > + R ix & £ 3 d = 1820 & 2_ {5 (Maddison 1995) -

e s ¥ %ip- F &P (1900-2000 AD.) > A EEHHLF i R 0 B w
— + #(900-1900 A.D.) 4 #F#r4L ¥ chis iR B ch 2 b (McNeill 2000) »

PR RGN (F BMA) s - &4 10 REEL L2 M
PR L Ry R (F G904 - B4 20 R L L2 A
D RTR A LW WL aEH R G AR S 2 A H o - E ik 10 R
i’t ; }_Iﬁ AER W S ”H‘l’%ﬁ Ferrpr 2 A - &G0k 10 REE 2
4 E
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eBERANEE & WE ALY SO EF 2 LB L 23R A KE P w0
‘ ke o FENGT A A0 RIS A EE o b o 2T R
- EGF 260 R A E R R R HY 30RL AR o 8
230 B S A B P o st AgE- 242330 a4 EE 9
b TR & EH P4 EF (1320 BER)Z e A 2 — (Pimm 2001) -

|
1%
f=ic
1m%
1T

(Z) 24 5 iz i 4

NS R F Y RES SR TR N SR TR R T T
AOAT SRR R ARG A2 BTG G - MR R

PLE PR ARG AWILE LSRR I
ME S BHFARERA K § P - KRB

o PoEv o IR BT AR B kA R BB Btk B0 F] 1980 E R Hp
Ak R ow a2 2 hRds gl s o A 2 - A ke BHE(RY G
destroyed > 3 4 2 Ak ez % 2 £+ ) (Wilson 1999) -

cFRIBALLYAER PP RSB G, A Ao p 1600
E1 452Xy 1I2AEHFL A2 L c LT ARPH
Mip o FlairRefE pRFRZ 5 e B o

ot fE G I /ﬁ%x?}iwf S BAEAE (4o b A U AE) T R 2 k4
o B A ed FRzficm ke Pt S et 3B LML L Lo

i ;ﬁd A 5E- % M T2 (Species-area relationship) 4& % -
S=C-A* or log(S)=log(C) + z log(A)

o »IfPFABciE I 1 13,630,000 -- an educated guess - Global Biodiversity
Assessment (UNEP 1995)

1988 & | “7p”;1;’9a~4##ﬁéaﬁéa 97 1% 3 10% 2 7 (&
L ELH ) TG fad F 95 6% (Wilson 1999) -

o BE AR TR b oArg i d iﬁ.@rm%;fé v Y3 08%: K EfE LA PP
FREREL - NP IELEH o AP AR A - F 2 ¢ - f
S R hiEA e PE T0E 168 F - AR Y TR
3 812 & (background extinct rate)z- 7 + % (World Conservation Monitoring
Centre 1992) -
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XA FRIPRLIFAEIRER HENZFEIFH  AF X -1t
(Wilson 1992) -

e Terry Erwinetal. (1991)7F & ¥ &2 & R {2 ?P#@E;‘éiﬂ" o 14 AT £ B IR
S8 2 Luehea seemannii %+ #r3 7 F 0 £ O EF P 1100 /8 0 + 3
5 H ¢ 160465 4 53t Luehea seemannii - ® ﬁ iR B SR 40% 0 e in
3+ F 4 733 Luehea seemannii = ek B %) 400 fE 0 EANHTE A 2 B
OfA¥cE» w2 K2 - & Bl 4 333t Luehea seemannii s 5 # ¥ 600
AoAFIHRZIBERYGITI TR BRI AGFNEE £F 24K
CAFAEA RS BT 00 AR FHEE M BB SR
FERAF AN P AFRALASHE - YT F R

(‘1)4 P iR A 2 R 7

O%Iﬁ,} i#’%fg’fi']‘iﬂﬁ,,‘,‘gi E‘f”‘;'_—ﬁ""’fﬁx_},%!?] s {ﬁg{-ﬁﬁ j{ 2 éﬁ%f%ﬂ'—l]&
S FROBFEA L oA 45 S PR TR T 1R L
PRORBE S BIBR N RE - BREF - ERBET

s ERG U Ppie i 2 HTRE AT Y 0§ 88% 4 fh B R FIAL
BE R E R 46% P R FIE KA 20% 5 B 4 0 14% 5 i R R
# 0 2% 5 7 s (Wilcore et al. 1998) -

B EUR R R R BREH C HRET B
PALiE 2 i ] > Bt A B SR BT HSE- W AR

PRiddp LITE ¢

Y "OGOHEEAAKXAAA | Z "OHEMAAKAAAAVVYVVYY  it-
¥ % 1 Species Richness ~ Shannon-Wiener Diversity Index ~ Simpson’s
Diversity Index ~ 2 Pielou’s Evenness Index - (3>+ Ceiba %)

o APEAREEE . T A SEBETIMA S | - 2 5 ¥ 8 ¥ 200-300
F s 7 (G Ceiba B ) o 3% % 3 7 e T 27 o

PhisZREH
. Pff% 4 F % 2 % (Convention on Biological Diversity)(7 »* A% 4 | B~
#) - & 1 http://lwww.biodiv.org/convention/articles.asp
http.//WIIdmlc.npust.edu.tw/sasala/blolod|vesty.htm
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o X B2 4$+iE ~ 1 L A 2 biodiversity’ ~ “biological
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LN FE R AR RAS AR bldep 7 A3

Bt PE AL EPET ORI L HE F AP E
SRR SN ETE R SN TR - SN I S - SN

ERFH S EIZEG o

N

CAFHHTE L EHEAL TR Nk E ek 5 EHETH 0 F

ST e TA g SR e | S B R o do % §
Pk ¥ AP E PGS G WA
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PIRT RE

WO E &

o b IR P oW 3t

F_

N

Jy

%’?‘Eﬂf;ké’ﬂ’kil]]

EL‘EI‘” ° ﬁ "_F\’.‘A\:

£ Fd

(A AB RET A A o

- & % Eon(=)~ Era(#) ~ Period(.& ) ~ Epoch(+")

R RS L AR

& e

PRI B EFARRE LT AR m e TRA L R A o
.%%ﬁ'ﬁ]’:‘.\:f—l«t‘ mm\llq\ a\)f"J%"
Eon () Era (%) Period (&) FHERT | B4R
(Fag=) (Fg#)
Cenozoic Quaternary % = & 1.6 1.6
AT Tertiary % = & 63.4 65
M . Cretaceous v ¥ % 75 140
3 ejO;mC Jurassic & R % 70 210
_ - Triassic = &% 35 245
I;Qintzozmc Permian = &% 45 290
T Carboniferous % i % 75 365
Paleozoic Devonian & 2 % 48 413
v 2 ) Silurian 2% % 28 441
Ordovician % 63 504
Cambrian ¥ # % 66 570
Proterozoic Proterozoic 1830 2400
jan @ E ik
Azoic Archaean  [Precambrian #  #:. 2100 4500
Hadean
(=) x5 4 T PF i (radioactive dating)
. pEREA SR BT it Bgp kiR 0 TR ”mﬁwfﬁ

JJ?_
%] B2 s rmE R P P ARSI T R S ’j it Bgw

o
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BRGE 2B FER Td PlERHEREEERA S URFEZ R

Po BRI RBM AL ERERT RR L P =E 0 b4k (URb) 24

L TR TR R T LY E ¥ 87Sro%”§é & ip)
B2 2R 2 Sk B 0 RATA BB (S 2 )P 2 s sk R o T
AR 2 G e

o ik R E 2 A5
N=Ng(1/2)""
NZ#2Z2 B8 NGZARKF A ZBE TLEILEY LSEDPFRF -

e FRTLRBIABTE N 2@ TR TASMEL (D)L E
TB LA FMAEENFLehAd s QEFHDERGE Q)2+~ 3
F g kAT

o KPR F I 22 HLFH o

b ik 4 28y & %°pp 44 &
b 4 # U & 2"pp 7 e
AR & 2Th 4 2%%pp 139 &
Bkl s URb 4, 87sr 486 &
49 & 47 K & “Ar 13 g #
B 14 % e F YN 5730

CHEPHIE TS FE RO LS FERE A TR § THE 0 YR
AR diho B FF ~ 1912 # > B F % F FERT (A.Weagner)

# A= Pi/, # #.(continental drift theory) » i sEFL & X pr s S HRE @ &

—Ae s AT 2 AERA e BB @ AR AT R o

e AHEEHMWA S AL EFHT AAR LIS B T 1960 £ N d 35 R~

SFBERE B LR PR IR ERERR L1

LRIy S

o {& HLiF #- i (tectonicmovement) L & <~ R A I F AR - R g-p o2
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g B d A ra T g S o A R R BT R LR E
23 BMOB TS o BB R LS A Bl2 b o Fla g R
BN et i@ de > A2 B RER DD o

PR W AR TR PR BB ENEI AL REF - DR R
B R B

B IR aES (46 TR & W )is EIJ 39 i E WAL AL (Hadean) LT B AE
B4y BT ‘ivv‘;’{%ﬁ‘ g J]{rm TERBE AR 0 RREF LV LER
AR T g A o BRI AR BBAIT ko 39 R E T

\L__I

pa

L £
Vil A

TR R

24 & 5 %+ L (Archaean) » fiz— FEFEH PN o 2 & R AR LT
A At Ao RBRBRTE 0 b B G S

2
i
/f; ) ’152\:4

'E‘rﬂ}“ﬁ':‘“'%/é]\%%zfa}iffﬁ%l“&”“ZO'ﬂﬁ? FRF G BRLHA T
I5RmE W F ERBRTRAER 2 E2EPERAER- R>21%- =
FRFFOR ARG TRESH LU R F)R I GTELE T 5 M -

.%%‘rﬁ

l;ti—é ?f}%iﬁ_&?’c o

Era () Period (&) B 4o P R TrERE FiEEEE R
(Fa+#)
) uaternary % = % 16 |AkFPEHFr FIR
Cenozoic Q Y ;E /,,], = ‘*’@ii b e T
374 K iary ¥ = TTUTE T A AR S WA TR
AT Tertiary » = & 65 RN
A PO I SEER LS eA
_ Cretaceous v ¥ % 140 BT R Ak p A
Mesozoic N AT -
¢ 4 <X % #F 4-U i i Ea 7
2 Jurassic i R X 210 |y A A
Triassic = &% 245 |f ixgcF ~ AT T
) pxda A LB A BTG
Permian = #& % 290 .ﬁj T # R
e L)
. |Carboniferous # f % 365 | iFiE e RE
Paleozoic D o A % P SER L 21%
S evonian %k 2 Xk 413 |~ F M % F i » 0
- Silurian 297 % 441 (BN ERIE R YA AT
Ordovician £ 14 % 504 [MEE % 5=t a LR AT A
Cambrian % 7% 570  |K]X A5 R
Precambrian = % 7 % 4500 ARG Ak oF o e g
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EREAEERRER F IS SR e Fo A kER G ERPE
B AWE LA R

NEFTERELERE R %’ﬁ%‘iﬁ’wﬁ—%@é%ﬁi*%’
W% 5 % H(Gondwanaland) » B X 4+ e dER Az s E 0 2 B i
fefrde s PR S B RN S ﬁ?@ﬁ}.w o A Es F - B E
B A5 (8 ey fa 47+ H(Laurasia) °

%

7 & % pF > Gondwanaland &7 Laurasia et 4 - >t - e B L - BAx
e+ PEd o Pangaea (# + « 1) e ¢t PFE IR b i (L 5 Panthalassa) £ 12
B L pREART @ BEAPEBRE AT R I BEILT IRY -

ARz pe o 2IR LR X SR 0 B 2 RARERRT R oo &
% %% pF > Pangaea ¥ 44 %] > Laurasia » # &4 - & ¥ Gondwanaland 2
Fa,s - Bey? ~‘5‘4(Tethys) d 30 2 A Bg iE SR g R
e aEd g At 2 SR o

v & (& \)k pF > Laurasia 22 Gondwanaland = > & 3 » 3t ¢ B 4 A5 -
#w = ¢ /5 /4 i (Tethyan Seaway) - I p= Laurasia ¥ Gondwanaland # ¥ .
B 0 BB = R PR e e

Z~ A it EY
() 2 F 71 A2

APz 2 HxA()7 p MGG A aEEE) - QF ERERP T
Q) RHEMPAE TR 224 R W FALEG T A
BWentt B3 k2 4o panihb s 227 pAGULCELF > 7L
RNA - #d RNA chp sag o 32 ieenged e+ feg @ i)

4o

$iE2 4 F SR R MEES Cra ko A PSR G ER
Boo R ARARE > BRAET B RTG o FPER DGO B A )
2.4 PR ARBEA S o Bldeit BAEY F OS% AR S 0 AP
et 5 85%2 A fbis o PR R E S R AP WA EI EIFLA
ERE 5 TR
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P f§E 2 4 pAN
(organelle) » 2 5 sn%z 4% o

A

P

AF o A= LT RE 4
R N T A L A
3= 7

BOTE N A g

2 4 4 (eukaryotes) & #Ag 322 4 &35 >

SRR P 4 v L

SHhREERE

% %z 4 $ (prokaryotes) © 7 £

ek Xt 0 L E

2

F

5o R
KuRER i

perd 2 B E P oo 3% 4 & (Achean Apex Chert)

mﬁ,\_—!z )él —ﬁuﬂp/ﬂlgmfﬂlg\,}@}#

B

7

F ey PR G R

T ML ARES o d R
BPint A po HUBARN BT H IR 2 pR R - LR

B e P R

Era () Period (%) APt HRBEL R
(F & #)
) uaternary % = % 1.6 A g AR
Cenozoic Q Y - 3 —"ff*#v" IS
> 2\ - s B A} T ru ~ L ¥
Fra o Tertiary % = & 65 o v w5y ,M !
PE BRI
, A N R F S
Cretaceous v ¥ X% )
P E= 140 ﬁ#ﬁﬁ%*éi%%ﬂ%%
Mesozoic o R ERGEHD B
§ o4 Jurassic i % & 210 "
e S e R L R i
Triassic = fr % 245 Bt~ o 5 IR
. FHAFAEF AR Z
Permian = % 290 s ! iﬂe s ;@ i
%ﬁp‘ﬂ F > l*su.‘k‘ﬁb H m.f??ii
Carboniferous # i % 365 ey é\f# R e ﬂ(
#ﬁ & F#&H‘“ﬁﬁ
Paleozoic .. HE A IR~ i iiif
S Devonian & 2 & 413 grr g I
. RS TS SRRy
Silurian 2§ % 441 W BAES ikl
Ordovician % 14 % 504 (% fadede
Cambrian % 7% 570 |Ffk ~ % i
_ 4 &4 Efme I
_~_I'l A 4 = = o~ g
Precambrian = ¥ 7 % 4500 mve 4 g AU
e Sl A bt L E Pt P b Xl mied b L S e
B QAL RED o
o« Btk HE P hit iiﬁﬁ%ﬁ4#'?( = %) i & 0P (phyla)
*v?;if“.f‘:a,f‘:?%%"i’}z\% AP 2.1V F o
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o g f Lt X3t R g % (Ordovician)® #F & & F % (Silurian)4= 8 130 > d 3¢
BB s 2 TR R anduic 2 SRR o e P AR HE
SEEES ¥

.—;a;’4hggﬂ%w’¢ A SRR T A B A o 4 P SR
G B o - BASARE ER 0 YRR 2 ISP P o

o Rm o ABIER P z&%ﬁ“%ﬂwﬁ S~ R fiR % (mass

extinction) - 7 =% 4 q‘%«m BGP oM RerFIFHFET - EIzFk

RGPS RBRLEFE B J"éﬁﬂé?'/jp 76%3% 96%:h2 5 AR E o B s

Adtdrinfor F I P HEETY FRI SR 2B RE53 587 50%

CIER O TERCINE P 8 o RO R O

s (5 5812 ST (B
5 |2 |55 (8 [ElgE |8 €1
E g |9z |E = g =
600 5 o E S j
[} |
Number =
of families 40 - L~
of marine 'fq
animals /P
2004 o
/ I
0 ] J I T !
b Mass 600 500 400 300 200 100 0
extinctions Millions of years before present

(Sepkoski 1992)

= AFss R 2R e R TR AR a R

o p Iy 2 #7 % 4t (Aristotle, 384-322BC)F| - 4 & & ¥ F o ipo F S ER 4
#??ﬁ%4#9*ﬁ#*%#’ﬁ’&é4#’:%xﬁoﬁ%ﬁiﬁ
SAEE Y S ATF R G A F Ak s VU
?ﬁ“éiﬁﬁﬁﬁﬁ*WWﬁi%o%#afﬁ#ﬁﬁwwﬁi%’
P BEARET A Y FREE ARG BEF(R Y T )R o
BU R A BRI AL R OERT o S A P oA 3 o

o $&% X (Carolus Linnaeus, 1707-1788 AD) £/ = 2 7 & & sui sgFs & pF >
4 ¥ =44 B (Kingdom Plantae) £ # 4= & (Kingdom Animalia)= i % o



Introductory Biodiversity, Handout TWO. Page 7 of 11

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 enH e 4 5 W R %A Fr (prokaryotes) c drim FE S R o ¥
- i B > Kingdom Protoctista » f] & 4& %73 &2 WA B Bg e fonE
A

o Robert Whittaker ++ 1957 £ 4 414 $» 7 % s 3 #-Fungip R 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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Kingdom Animalia
Kingdom Plantae
Kingdom Protista
Kingdom Plantae
Kingdom Animalia
Kingdom Monera
Four kingdoms Kingdom Protoctista
(Copeland1938) Kingdom Plantae
Kingdom Animalia
Kingdom Monera
Kingdom Protista
Kingdom Plantae
Kingdom Fungi
Kingdom Animalia
Domain Prokarya
Kingdom Bacteria
Domain Eukarya
Kingdom Protista
Kingdom Fungi
Kingdom Plantae
Kingdom Animalia
Domain Eubacteria
Kingdom Eubacteria
Domain Archaea
Kingdom Archaea
Domain Eukarya
Kingdom Protista
Kingdom Animalia
Kingdom Fungi
Kingdom Plantae
Superkingdom Prokaryota
Kingdom Bacteria
Superkingdom Eukaryota
Six kingdoms Kingdom Protozoa
(Cavalier-Smith 1998) Kingdom Chromista
Kingdom Animalia
Kingdom Fungi
Kingdom Plantae

The traditional arrangement

Three kingdoms
(Haeckel 1894)

Five Kingdoms
(Whittaker 1957)

Two domains, five kingdoms
(Margulis 1988-1996)

Three domains, six kingdoms
(Woese 1977)

o Cavalier-Smith >+ 1998 # % 1 ¥ ¢t - 2 4 F R osg o b B4 o 5 R4
P& I 2 F = A% (Superkingdom) - Cavalier-Smith 33 5 w55 45t 0
ZR2 BV IRNAGA L E& > "1 a2 $4Rk 74 - B > Kingdom
Bacteria- 2 +% # 4z % i - Cavalier-Smith p| 4 = 7 % - Kingdoms Protozoa,
Animalia, Fungi, Plantae, Chromista > #73§ Chromista(/m % %) - Chromista
CEFARES R ESHMEYE DRERF > UE - A RS T
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fo S RARAS ZEFRRAA S o REB S R ARRREL > B
PEREEA S A S PT-REE c B A b g R iviE e

Literature cited:

Cavalier-Smith, T. 1998. A revised six-kingdom system of life. Biol. Rev. 73: 203-266.

Copland, H. F. 1956. The classification of lower organisms. Pacific Books, Palo Alto.

Haeckel, E. 1894. Generelle Phylogenie der Protisten. Systematische Phylogenie, vol.1. Berlin.

Margulis 1996. Archaeal-eubacterial mergers in the origin of Eukarya: Phylogenetic classification
of life. Proc. Natl. Acad. Sci. USA 93: 1071-1076.

Whittaker, R.H. 1969. New Concepts of Kingdoms of Organisms. Science 163: 150-160.

Woese, C.R., Kandler, O., and Wheelis, M.L. 1990. Towards a natural system of organisms:
Proposal for the domains Archaea, Bacteria and Eucarya. Proc. Natl. Acad. Sci. USA 87:
4576-4579.

I

o drm ATt A F N KA EEF F ST g2 o7 B0 P 2 Whittaker
eI Bk ko 2 Woese e bk Sud B F b e 14 T 0w Woese e kb
F;? Hhg4H2 R o

« Kingdom Archaea (¢ archaebacteria)(w m F %) o >+ 2 & @& fséf;é? Hi R
ALt Flaj el rEREEHr - BAF R #%
AR ARy X2 P2 - o IR AZ S RED > 2 E Aol B
Ao s FRALCE R OOBRE o v A A P w e iR £ (antibiotics)iz §

F g o

P

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

o on R 2=

4 42 - > ¢ 4 wmF)(bacteria) ~ & cyanobacteria (F %% ~ F¥ R~ & § W
F) o mFTE IR E e T o BB AP D FEP o - N Al .
cyanobacteria 5 P #v & ik &V (TR LT a4 oo d 3MH v L e

24 3 ¢+g¢aa%,&g4#mgﬂﬁwoﬁﬁ B YT
A Gk & TE* hES by 5 & Eubacteria ¥ 7 H F T % >4 Rhizobia (12
B #))e 7 & Eubacteria @ d @81 £4 F & 4 it £ >4 Chemoautotroph(i*

FpEm -

A~

T

)
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* Kingdom Protista (R 2 2 4 %) » & #rj &2 FH>EF R - R - 26
FROEFAF - 2427 pd B - fn 8k 4 # 4 (protozoa) o 4ofe st
“ ffi(amoebas) s » s EZ D B FREFF DEFBEH 4 G A
FEIMEEL S EWE SV AdBE S TEREEY L F Al A aikE
(Euglenophyta) » 2 fp% fi(Euglanida) - — & & 58 2 % fwfz 4 = > & < 7

£ 5100 2 ¢ £

« Kingdom Fungi (£ F &) > % ™3+ %7 - {79 4ci¥ * (absorption) ~ ‘¥
REE A7 TR ® B & (chitinor chitosan) ~ 7 7k & 8% chE 54 $ o Bt
T S AP uptd o RIREY Y RF A RL T ey A5 0 R

¥
PR L BB R £ PR B R it R

N

fy

o

e KingdomPlantae (1£4 %) > = & 7 B lme B2~ 7 7R & (8% i1 d lw
EPAS R EAA A R > BT OSSR T o
e - &7 ikag ke & A4 5T E S (Bryophytes) ¥ & 24
(vascular plants) - ¥ dfEf £ ZfEF 25 & » & 5 RFESFLEF £
oIS L ERTLZF E A AT S (Gymnosperms) & 4 + {8 4~
(Angiosperms)-#t =+ fi 4= v £ &+ F e p > 4 5 -+ £ 2.4~ (dicotyledons)
22 ¥ 3 # 48 4~ (monocotyledons) -

e Kingdom Animalia (& 4= %) » & {7/}’ i* i¥ * (digestion) ~ % & m®e k&~ 7 {7
R EER DG mre LA o 1 EY AP R R PR 0 R
AEERNCER BT AL A GE 0 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
o opds 4o L ik %a 3t (blastopore)s 5 5 ¢ 2P0 & 5 R ¢ # 4~ (protostomes)
22 {5 v # 47 (deuterostomes) -

tbdp BT E
e F T IUT R ihbv E5S

THEHE AP 2REEE S AP - R
TR FHEEP ST o (5730 Ceiba %)
http://www.pbs.org/wgbh/evolution/change/deeptime/index.html

PhisZREH

s R T X TAR S TARG P o F it 3k (evolution) 2 4p BE e F F AL o
http://www.pbs.org/wgbh/evolution/ (> v % F)

o Virtual Fossil Museum (¢ Z & FfEY ~w 24 ~®it 255 it £ %)
http://www.fossilmuseum.net/
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A AF s B e ak o
http://tolweb.org/tree/phylogeny.html
http://en.wikipedia.org/wiki/Scientific_classification

L SRS BB T AE(RB R 258)(L Al Fosi i £ )
http://www.ntm.gov.tw/tw/public/public.aspx?no=441

f

hIFEE 2 T A HEP

o AL R Eie - HinG AR A Fchh a‘?ﬂ*\ﬁ blded $o B 2T

$ (Pinaceae) chA #¢ » & 2 #F(Amphibian) ¢ £ % o
CBATES A MG S > R YN A ST FHEDRAGL o PG
R D KRR R AT A P F BEGP o IR 0

#NOLR
Wik TR?




BAAZR (BR - MEEARELNMEEAZBHREZERRA -

AR - BLA& - X8 - B - BERC - A5 - BLE - EBT -
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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

ok ALH Rk XLa 57 4 (systematics) s EK-AT A erd R SRR A en 2N
o FAYED P IR N Fpdid fn R A g it e o

* 7% taxonomy, systematics, classification, nomenclature Hg, & £ £ %] -

o P &5 E 7% ch %% (binomial nomenclature or binominal
nomenclature) 2 4 #gF¢ & & ti(hierarchical system) - %Lvi 2 < (Carl von
Linné, Carolus Linnaeus)73#% & o 4 3 » sgensk # H = & T4 ; (species) °
& BfEd = BF7 2 Lz ot e (binomen) o % - B F 52 B &(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;

C RN MFEREEL LB BFNF L= Lo FBLEd = BRT
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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oA d 0§ rEL 2 iv(Latinized)sh 2 F 0 3 E 7 2 (Latin) o 7 A de
%Iﬁ,é;ffg/‘é’#‘ﬁ rﬁ ;§707L\ ;"’V"—”I ‘mIIZ‘,Tl/{-‘F\"(%é )

e A b ()2 R LB G R
(feminine) . F%'rn‘ (mascullne) s ¥ oM (neuter)z. & o » A B L F R T 2 beh
23 TR SR L TR 7*’333'}%,"1%?1%';’5\:*%7‘1"1"

s PmALine L AR RIFEHEL Y B2 S TR
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
Nomenclature for algae, fungi, and plants, ICN) #7234 o & 4= ché &% > d B
w5 & -4 B ¢ (International Commission on Zoological Nomenclature)
ek e TR ¥ E $ & 22 2 (International Code of Zoological
Nomenclature, ICZN)#7#.4%  mpF) ~ 2 2 ~ 2 ¢ mpchée L2 > R
International Code of Nomenclature of Bacteria (ICNB) ##4 @ :},;qi d
B 2 BT R B0 E @ 2 5o Fpt o d che g xR o ko

* ICN £ ICZN f‘f”iﬂ,%”ﬁ L2FEA N ﬁvfpiﬂﬁim 'FPJ’ (B X ] o Bde
B La2zRHLe ) Lk F(tautonym) R EHFE LT UER S Ao
% #(Picapica) ~ #»2 4 (Molamola) - {4 & &4 4 ¢ 2 & L4 (¥ ¥ B
f S R # & & %) b4 Chamaecyparis obtusa Sieb. & Zucc.
var. formosana (Hayata) Rehder - = £.& 4 & LRI % 7 § & 5[0 & 4§ 2 &
FERLIRG ABELGIRPN A GRS LS 2L EELER
&4 Passer montanus (Linnaeus, 1758) ~ Passer montanus saturatus Stejneger,
1885 -

o P i AL EEIER D HR3 NPT IE 0 2 & ¢ 35 Kingdom, phylum, class,
order, family, genus, species e frizt 3 & £ &2 ¢t 5 H s P B E &
| 4e subfamily, superorder, infraphylum % % o izt k& & » PEA G hE =
E

Ffén\& B0 D FERFRA Rl RDEE LA 0 species 14 ¢t » ¥
P - Bk TR

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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(=) » 5§ ahig2

o A B g meniE s - BRRA S = B % = B & P E_phenetic principle
£2 phylogenetic principle - = i & ;% -&_phenetic, cladistic, and evolutionary
schools -

« Phenetic classification principle (# #c4 %k B) 7 3232 30 e (v 35 B
Bhoom 2 A A5 H s ehip Az R k4 4F 2 - Phenetic school
(phenetics) (% e 57 1) & %4 % A 5 R R 50 87 8 4t 2 & 728 o

* Phylogenetic classification principle (.4 4 %R R1) % 34 7 s H 3@
AR AR R o oA R A e it g M ok A ag 4+ o Cladistic school
(cladistics)(& B~ #75 i%) 3 A #F L B AR A B E 02 2 288 Ro

. Evolutlonary school (G i* » 55 %) 5 PR F L s Sg R Pl L B &5
R Rlens 58 G2 2 2 KT8 R

« PR ARAP 02 M Y K K §APIT > A R Bl o Bt b
ek fjﬁiiﬂé&k’ J% 1* (convergent evolution) #i% = = analogy (&g i1 %) o

o A F 3 NI P R ETFEAS LG R B A e i
it 2_F] % homology(F ik tE) et {analogy homology ¥_: & p R4 &L ;
analogy €_d convergent evolution i = -homology * %4 % derived homology
% ancestral homology - derived homology #_¥ 7 &% 2 + 1 & 3 &4k

ancestral homology %L",!f TiEHEA S BB A Hy B nk iR

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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OO N e O

o derived homology 5]+ el BAgal L P, Vg B LG ke
ancestral homology =]+ ;T%%ir'}‘f- RAHEF EDF R RAgHFE G R
- BUpZvgeE B B 5 iE 4k - analogy if‘u&r}% LCE R S A
FRRG G LA P aveRE TR R A 4 B A e

e 4 H VU A et N RPF L s dok B B A A A B R
B % (phylogeny) &k 2= » #-5 = ¥ it : monophyletic group(¥ &%) -

paraphyletic group(#=k %) ~ 2 polyphyletic group( % ik ##) -

» 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 =]+ ﬁﬁézrﬂ? TR ER(E W) kA - AR T
AL IR AT ENiS RS E & b W - paraphyletic group 6T jrde ke A6 o
RHM(RAE) FRA - AR © R R (S R TG R
F Rl (5 AT AL R R) ¢ polyphyletic groups (i) S jde i 5 4
B PR RS B e s > B P aEiT R AR K (amniota 3 SEEs ) T 0L
F ARk o

et b iz BHE R IR X R F HUFILEL — 4 - cladistic school &
* derived homology =z % > @it 3% monophyletic group i® & & &g chik
¥5 ° evolutionary school *2% 7 £ % derived homology ¥ monophyletic group

‘b 4 g #& % ancestral homology 772 93 &2 paraphyletic group i®j% > & &
2 ¥ % analogy =778 35 &2 ployphyletic group i%;% - phenetic school 2 2 %~
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AR adp i kAR 2 AT RGEM G ASRDIFZT F TR

~ analogy =iz 45 > 2 ! ployphyletic group 4 #F %% %

e phenetic ~ cladistic, and evolutionary schools 2z & 7% %] o

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

-~ A4 (species concepts)

o T8 (species) & — B i E ¥ Lenfrd » e £ X HP AL IrT %
AHEZEM S AT RM B AAERA TR AT % E
# )@ % 0 # 4% typological species concept(#-5¢ #&#£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 -
Ko EfEt T RRLE P b WAAMA LA AP h e
WL E RS R RS A RS g
FRMOREII RE SR LTS o B S RG - BRESH T A
THC, (type) > i R I MAEBAOYL c 2R EE BHE F EEA
(type specimen) £ §(genus) & 45 < - 1 #-5° f&(type species) s bt & #f 02

 morphological species concept » A fi a2 4 » + ¥ §2 % 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 AL o A R cnfho B 4 & ATend IR ARS 4] L A A T

P
AL e o
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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 Ez(niche)d2 B - FHRIAI L2 B ¥ FlEA 7

FiL 3 5@ F pRS %A o

« evolutionary species concept > jf i* fifE 4 > & T4, L Awi s
AR o BRI L2 a4 - B 42 (members of an evolutionary linkage
between two branch point) o 4% 353 > AR F A PP > ok - HA o
LR STANAEE R O i AR R R S

» 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
FAEdr 4 FEF RE 2 A) = - B 2 ATehd fE(polyploidy) - B 3§ hd R4
LR B I ﬁﬁ%’W%%%&Wﬁlki%ﬁ’ﬁ%m§$?ﬁ%y
Jﬁiﬁmﬁ’@{ﬁiﬁiﬁﬁiﬁ%ﬁ’ﬂW$@£ﬁﬁﬂ@a¢g
RAEREEE L TR

» phylogenetic species concept > MG fBIEL » 7 0 * k&K 75 F 1 EBARL
éﬁﬁﬁ’ﬁfﬁbﬂﬁﬂ%ﬁﬁﬁﬁawwmyéoﬁigﬁﬂﬁﬁﬁﬁﬁi%
KA MGRAMENEL - BPREL FOTRERE @ F
phylogenetic speciesconcept # 7 &% T 48 | & T R4 > ok 25 H* B
HREPEL 0 15 A gy R A6 R o

S0 wide
- overlap
broad i parapatric
intergradation  hybrid zone contact zone
0 100 km
a b c d e
S i 7 i
Ry I s
; ._\.4/ y
Phylogenetic T S ),-’
species limit o /
(PSC,) T <
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 & & &
Bt 3 B PF AR E S G sk F]on a2 2 o evolutionary species
concept & # 5 £l - gL, ¥ Jliq-'x PR R BRI E AT TR
AFRE o e s BRES A0 AT FRMA BREAY S8
/o) - phylogenetic species concept #7285 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
BB @ AF AR FEERG 0 FTHTEE ‘4%’** NN E I
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
T MEEL-BETUIPIRDI LB H oL FHEHENAT IR
ﬁ"* N i;_F"*J 4 r*fﬁk%g_mﬂl 470 11};5}@‘7 °

o fA It AR R 7 P ¥/ ¥ & % allopatric speciation(£ #4821 ) ~ sympatric
speciation(fe 32 & it ) ~ ¥ parapatric speciation(#83 f& i )= A% 3] -

« allopatric speciation(& 3 &1+ ) &4y = B % ¥ A3 L1 5 % 2 IF 4 DEFR
T i A fETY o sympatric speciation(fr 3 E 1Y) Hdp = BEF AR 3 £
gﬁmi%'r ' 3¢ = f& 1 o parapatric speciation(##83 f& i+ ) 8 dp = B F ¥ b

AR F OERT > F A o

1\-3

» allopatric speciation ¥ &t Z_f& i* i & chfijw o Fp T m Ao Bz %
oo ATFNE(gene drift) o K- BPFR(S 0 QAL G oo R o T
l% e «._Prﬁ—re%ﬁ-/ﬁ % ¢ 19 ﬁ_%’ﬁ%ﬂ w0 Iﬁ'ﬁ 4 E' fﬁ%ﬁ.mfﬁﬁ"

e parapatric speciation ¥ »1 & 4 & % - 4~ ﬁé e i g BN 0 Flo sharkEdE w2
FOREAATFIIM  EXATFF ARG A RE o A BB S PR -

» allopatric speciation &2 parapatric speciation A ¥ # & ] ~ £ S pFF & - &
ES S (R STTRIE Ll SURIEI SIE RS AU E I

T

-
© S EE W
L
TN W

e sympatric speciation 3 S ¥ s R T o F - ~ A HF i
AR F- A BEME 2R - A DB
2R éfﬂiiﬁ QRGP R E - R pFE S i
RoBIAFENARFALN R NI B TR

)

NN
‘.3;

—

/

=

=

&

B T O
o om T
;2:

Bt
A
% ¢

~.
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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 ¥ £ 8.4 4 i imie e AR - BN 4 #e F BT o 2
= #& > Autopolyploidy (FF /R % & #8)8 % ¢ 8k p - 4 48> Allopolyploidy
(BM 5 BAR)EAS kP H b fh o

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

i fc R 4o 2 B 7 o Wood % 4 (2009) f 3+ 15%:rbg i g fa 1 & 31% e AT
At TS BMA ATiE & o e polyploidy &# 4 R 5 R o

S RMEFVVMARSEFE < F - EF A VRIS Flt

BETHEY ¥ ANPFRLCESFOASFE AL P R HOR R

blde= & 8 (triploid) 54 B~ Jg % ~ @ 5§ N 0w & H(tetraploid) s 1=

5%~ 2 0 2 Bl (hexaploid)shz & ~ 4 B % ~ 2 ¢ > ~ 5 4f(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 ] = % R P > 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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CERFATHBOFRE L L DT R b LF AR SRORF LA
—ﬁ:4ﬁﬁéil 'F'l_’LJ‘gﬁ;é_’\ﬁ'F"

e M TR LA A pipale o - BAFILU Gl o AHA A
BB fERAZET & o U,J_Qr»}@jpf—ﬁ 99% 1 F enf sEde fE e AL A SR IR T &
z > ped % (Chromophyta)(4-# &)v it ¥ 3 1.5% - faAk A sfé & o

o PG S BRI FARETFT Y (40 Erwin 1982) - H ¢ < % 4
fa-o ## M % (species-area relationship) » 12 #t 3& ;2 (extrapolation) iz 3+ - #
?%*ﬁim”gﬁrﬁé@,PFE’W%EWpd i IR A P AR
BepF o A B E RERE ¥ DR

e UNEP ** 1995 & #ri#ae1 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%

cBEAFFRE S LT £ BT é**%\ﬁ#‘*%%@ﬁﬁ%%’

ERAL L ERES - oE > R @ﬂﬁ(nematodes) SR GRESE o ’

Ebﬁ‘g:]@—,mr»};#;,,fﬁﬁq,i” b R ALK F“ g\.m,hﬁ,}tﬂ,@@wtﬂ v g

BEREL b bor (R AL R A )
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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
3o R 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.

B dp RITE
efydi- il - PO EF LS EFRLA TSR AEL
2 & p &Rt A R & o (G Ceiba 82)

PhisZREH

s A RA & LRA P RAARDRET -
http://taibif.org.tw/informatics/?p=316 (3% § P& fF en® < 2p > 34)
http://www.yaw.com.tw/sts/2009data/06/06-3.pdf (if it3s X fFzip T fé 1 4 )
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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miEL 2T

I L

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

2f 45 (P. sinesis) i# s F 4 in i & =
BARchyfE d EESESEEF AR R A F R E
A ARG ERaER L F?

S mFER LR ARG R R S AR K 7 e ?
YA ICH - RBRLER TALH

R B2 EBeg?
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Sow FEIEPELTFAT

Bkl i B H ARG - e Bt e fE S R AR R s
2 A E - R ERISP A R AR R AAFRG RS
A F 3 0¥ {8 R FI2 ARG BT wIE o

- APROZTELT

R ERC BB PIRATEFE LR Mk

4 faens F FEFIB ¥ 4 5 outline maps(Ff 5L H]) » dot maps(Bhsk B])
#7 contour maps( % &4 Bl)= fE 4 & 1B A5755¢ © outline maps & ¥ % 2

Z55¢ odotmaps A & * A A H A H T R NEFEIETHL LT
ALK R enEA5T o contour maps Bl A & Bt A de 4 F T e DA o

Hutchinson’s Multi-dimensional Niche Concept

4 B2 % dhg % A (Hutchinson 1957)

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

ﬁﬁi&ﬁg)ﬁrﬁ oAz FAFT VT NARIERMATEMER - 3
ZRE O REAFRRRFF DL AL AT R AR LT .

APREHZIFLT - XDR G AL FEA P DT E AL RRT A P
FlEGHoRE R R E BRI )L 4 b ig s L3 F o
H_r3) ch fundamental niche (A # 2 i) o 2 F B Fl A (2 H 7 mﬁ
T a~IflRAREr > R A Hadgdha 4 (dispersal ability) 0 B
AFAEFFALZFP CB-HATAFNFERFLEZRE > &I ”Lrﬁ
1 realized niche GRF 2 it i) o

N B8 R R

(=) ¢ RIS

CB(scale)FAF A AL BMAPF > - BREBPELALT EFE - &
R Pﬁm%‘ﬂﬁ PR BRI R B KA EF R o
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R TIZ B & extent( F) ~ resolution(f247 4 ) ~ grain(4 74
) e i&‘»"‘ e Ra 3 o extent & 71 THF 34 I % cH 2 43+ 32 45 [F] © resolution
AR RADRRE) E o higko ) B o BRKATRAE ST P T
APFd AHEp R EP I FRE ograin & 7 A {7l o

. f]}uf% > &2 17 (ANOVA) L 4 82 jis2E @ 3 o extent(E)¥ resolution(R)/A-2_7 #7
3 chz B % & (spatial variance)(SV) = SV =c¢ (E/R) °

47 Rt o grain 3% < 30 resolution 0 # A4 E T & & o Grain
J AT F Bk % 2 (within-block variance)¥? ¥ FF % £

(between-block variance) 4" fie o

I
A- bt
ﬁ\&'

Iy sssmsmEmEEEn amn
*
*
-
..
. +*
'y *
Y *
'y *
3 *
(3 *
* *
Y o*
LR
e
ot %
* *
* *
. .
. .
* -
* *
* *
o* e
* *
.
o |
-
T

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

oG fFARL C HPNAE 2 BT ART > @ TG FARL o PR 4 b fE i
p fi%‘ug Bk R 0 > gt L species-area relationship (4 f&-o ## M %) o

o ¥ f8-5 ff M T2 ¥ 4 5 nested design(4t £ 73K 3)% un-nested design (4%
£ 59K 3) - f o nesteddesign 2 7 2 W HE A2 B o ff £ B %o m’ﬁ
ol hE A > 7 g s HH 2 N o un-nested design # ¢ 3 B H
A2 B2 LG o fFE B %o

e 7 & #_nested design & un-nested design > p A F FELEATE I 5 H-0 B
fax 5 AT g s i) st o
S=c+A” & log(S)=log(c)+zlog(A)

S FBEHRE  AdfF ] c:ﬁﬁﬁ"‘#& zE A0 | 2 F
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R R s E T R Ry R e
- Jf%f’ﬁ,? %o H zEHR L o F 7 ?—lim?‘ vz B — TN L E A0
EaPAE e LT ERAEREMY R p R ozE S 250152035
2_fF o

Species richness (S)

‘Er@r“ﬁmﬁﬁmgﬁ’ﬁmﬁﬁé
51

Bre a‘"éﬁ*ﬁmr#ﬁé?ﬁ&J
AL RS- % 0 3SR FEDL P REE

_:I;.

3 e

T3

A pﬁ-zuﬁv*p ~ EJ‘*‘F' ~
iz THRARAE | Ak R
iE s o d - B ,&%ﬁm#ﬁ

r/?l“jg? °

A BE ‘?\%ML” CIA T T ERE
fﬂ;i“ \?\:m«f’”fé &%'JF,{, ?\:mﬁih Er'
e @2 el AR o BEG ptR 7

o b fE- F M AT 7 iﬁ'ﬁfﬁﬁcazﬁf~%? 1 «’%?Oﬁmﬁ;—;m—f AR
er;ﬁ r*ﬁ'?ﬁ%}iJ —J@kfjﬁgfﬁ% g 9; —rril‘@ L r'/%ﬁm
EFCE ST IR A E“’¢ﬁWF“mr#ﬁ?

BB REFILLERT ok D5 ﬁﬁ%éﬁmm%@ﬂfﬂnww,
cAS THBRR ) RIE R ROV AT bt RS ER g
it FEEPBEHERERNEATAL -

—

o

lt"‘.;
3»
5

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

* Robert Whittaker ** 1960 # 5 & ™ ¢ & k% AP fE 5 R K o 8 14 2 B4
Siskiyou L B 5 b 0 MAE S HEF A SRR A 5 = BIEE C alpha
diversity ~ beta diversity ~ gamma diversity - alpha diversity(a % # & )& £
- i ¥ % (community) £ ¥ #_(association) r & %' F A& - beta diversity( S8 %
BAR)NAREETAEE 2 B e g A% 4R - gamma diversity(y
SHRRBR)RL B %1 7% (community) 2t ¥ ;(association) PR AEE R R e

» alpha diversity &2 gamma diversity &> #73} =7 inventory diversity(;* & 7 &
By ®fR %A LR ATE DAY § & calpha diversity & gamma diversity
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2ZBend > A E 2 ERFT F oo beta diversity 3 913 i
differentiation diversity (£ %] &) TR AP HHE - ALY F R hL Y
EY ,J\ ﬁiﬁi °

o yrk i—s- ¥ b ﬁﬁﬂ? ﬁ;/}:\:‘_ -Q % extent ~ resolution ~ grain R ‘;7}: f; " ﬁﬁi ’F}tfr{
S ZERE P grain g * PR A BB SEEE = 0 7% gamma diversity
4 extent p mh"r”ﬁ % 2 > alpha diversity i~ 2 grain 2 } % R > beta
diversity i* % grain 2. FF g £ o

e F MBS ARG AIBEAR  atHRAZ v I HRADEI SR
HE PR RSRPERPFEEER S 0 SRR
AN A )’ i mg it 30 Ho - '9&&?597155'&“ ¥ éfiﬁz%u
T 5% A& > i+ 4_Robert Whittaker (1960) =2+ 5 = 3¢ -

B=v/a or B=y/a -1

e BEHAMENMNBFIHBAI AN & ZHERFLFOFHES
(turnover rate) & 83+ ¥ % % 2 @ cr4p £ & (dissimilarity index) - 3 #4&
# v 12 % 8 Tuomisto (2010a, 2010b)% Anderson(2011)1% & -

* Robert Whitaker % 1960 # e & € & » /X3 4% % alpha ~ beta ~ gamma
diversity PR 2 B R R BFEZAS ~ > WARIPFBIKRAT LY 2B
Bk A L i s o

» Robert Whittaker % 1977 # > :#-alpha ~ beta ~ gamma diversity 7% £ i& -
# % B > T 2 * 41 (habitat) ~ ¥ 7% (community) ~ ¥ ¥ (landscape)s %2 4 >
HEBRRESFBSBARDTF R w2 4§ o ¥ inventory
diversity # ~ % point diversity ~ alpha diversity ~ gamma diversity ~ ¥ epsilon
diversity - differentiation diversity B|# = 5 pattern diversity ~ beta diversity -

22 delta diversity °
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e point diversity(2- % R ) R £ % - Migys AP RETREIRR o a FBRA
MR- R mﬁém‘iﬁg YyIRREGE ZTIHEELE-» R
85 & - epsilondiversity(e ? #B)5d = o2 RIFP fd R
B o pattern diversity(:st F R )F R - BT EE PN EBRER DALY
BE TERIREZAFSLE o B M‘iﬁ;p« B 2ZFHE AT DL
HER T b HEAREZFSHLR odeltadiversity(6 7 HE)P] 2 RPN 28
PRI IR Ty FHRBRZFDLE

z

4
Z
4

o £ (habitat) ~ ¥ 7% (community) ~ # ¥ (landscape)iz L £ 4 cn T & & 2 P
FE o P HRLEEL 7 - FRo Flpt s AF %R + > Robert Whittaker(1977)
SRR b dE S B R A KT M FRE -

Literature cited:

Anderson, M. J. et al. (2011) Navigating the multiple meanings of  diversity: a
roadmap for the practicing ecologist. Ecology Letters 14:19-28.

Tuomisto, H. (2010a) A diversity of beta diversities: straightening up a concept
gone awry. Part 1. Defining beta diversity as a function of alpha and gamma
diversity. Ecography 33: 2-22.

Tuomisto, H. (2010b) A diversity of beta diversities: straightening up a concept
gone awry. Part 2. Quantifying beta diversity and related phenomena. Ecography
33:23-45.

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.

S FBSHA LT FREAR AT

(- ) F& 3 i (isolation effect)

-m%ﬁ&{«m%ﬂﬁw’ﬁ#ﬁwﬁﬁaﬁ PR R o PR HLAR R
VU BEARIT A e B o £ & s (peninsula effect) £ § sz (island
effect) » &= ¥ Fe A PIR I o

joo & 5_mﬁﬁéﬁ§’#ﬁ*ﬁﬁwﬁ%ﬁéﬁ&é@;
GRS AR 0 F R G A S R S

=

I

°
= P
-

el
Lkt

é\i-
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peninsula effect (£ § »c i) o Aid 3 2 fi ka8 » 7 LRI IR % >
#ic 5 bay effect (& #»c )

o Gup b e fE SRR 0 K WV ARAN BB S A S M 5 island
effect (5 szaafl) o @ 2 » BEAE prARE g a2 o ﬁ#ﬁ?ﬁ&{ﬁo

(=) ¥ 8 ¥ & (environmental gradients)

P RBIKARLFIRBEFRL > FHFIPHELAFT e o UT G- 2§
IR P BE G RRARY -

.?iw&aWﬁ%E%é’%ﬁzﬁazaiﬁ%&s’Awaa%'ﬁ
PR 0t 5 % R 2 SR B (latitudinal gradient) o i 0 b deehd b
AUFFEE 0 AR B R SR BRI SRR -

. f]ﬂa BlLge i kg o FREIEAF A AMBNRES R ALLTY
RoLEFASRAEZ if‘%#‘fa%}i(elevational gradient or altitudinal
gradlent) R F AT HEMFF SO AR R AP R ¥ RS
A (hump-shaped relatlon)(Rahbek 1995) -

e hAEA R o FREIRAT AL AA KL R RF 0 R LA AR
P48 % & 277 & ¥ & (depth gradient) -

e EWALEFRING A AREF IR D PRI HEAART o R EETH
LECARRARI TR ASBIRA LI AR A LERESN ST
TPRBEIRR Y RNZ AT T RF o @i%0 ¢ 2T v Hmp o

° %ﬁ%‘u”ﬁ 4 fE kg 0 F 4R (disturbance)( 4otk b ) ihgg R AR S o AT 3R
AR o P A ﬁm#ﬁ FERARMK » L i b BIERZLFEYA
(disturbance gradient) -

.bta;q%ﬁﬂ}iﬂ/”/\‘;ywzm}_-zp;‘ﬁg Xy - BIGEP ;i:p;,%,p,sgﬁ;
(intermediate disturbance hypothesis) - # Zip ¥ 8 75 &R e+ FH A+ &
B N E o W SRR Y E‘.m;“a‘éiifi—“{rﬁ R ek AN

DSBS RAEL T RFRATIE T H AU T AN FEH T e
Bk o
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(Z)F A dgHEy s R g A I

o AKTHHIRAMAZ AP fEA 5 oA P P A - Mz F AL AN
Brdp Lo A PR AR N A AT R e Fl > A R A EOR A
FHRECHZEAFTEATAMES > EAAFRT AP SHRMEE TR jED

AL o 4o % 3 973 2 0§ k24 2k(biodiversity hotspots) » feiz it £ BLiK
AEROEFE AL G ET R o

.Pfﬁ%%ﬁ’%$45 PEFRFE S RARE R RPMETT R -

FENRARADETER R (DB R ) 2 AR €
t ?EK?'#éﬁm?mﬁﬁﬁ(%&p4&al”>
2 A AGHEHZFBIBEARALE R TG RE MNTEEHR - B
a%ﬁ—ﬁi%@ﬁmw%%%wvﬂﬁaf”ﬁ*#wﬁﬁ#%#‘
Fof s B4 )- € v 3§ (Grenyer et al. 2006) -

c T E L Mo - AEFOEMEMA S BRAR ¥ 5+ f(endangered
species)Z. 7 ¥k & ~ #f} 1~ fh(rare species)Z F kR 0 B RMBNT R LR
2R o AER S - BERFLIRIOPBAE R T R AR

6 G S S B8 AR 4 4(Orme etal. 2005) -

F
4
Z
4

PEEE N LS RET SR F R L AR L
silver bullet (¥ = # 'lﬁ”’f§p‘f L) 2 AF I REFET G
;}i\b_, s G ?—égg_g‘l ~ F)B R E S g%’*@g—r o

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.

Heisdp AT E
F e RS SHEERS SIS S RSN R N i

T ceiba 32)

s E AR ER
Gaston, K. J. and J. I. Spicer. 1998. Biodiversity: an introduction. - % 2. %

\\\
s

mapping biodiversity (pages43-75) ° %% BB 7 JTA o
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L2 F AP

fa-o A 0o HF S dhzE o PEIF
o it R o HEE{AR L bldrziE A 3 p
FRE 5 X R e Bz B S Mol 2 B IR R TR 4 5

Rosenzweig, M. L. 1995. Species diversity in space and time. Cambridge Univ.

Press




Introductory Biodiversity, Handout FIVE. Page 1 of 9
I W PSR A

st WA AR BRI PFFBIKR B LAFAUNTL A - R AR
SRR DT R T e o

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
FopREe B ¥ ¥ ERBRINAFIME - PP B I HFANT LR TS S
FRHFF L LT 2R PEZ R AF AR RRET DD
F R o

c R BAR AT A DI RBHBEXRZ AR FoEs L T HEAE
R AT AT A o LI Bk - R T 2 p e % 2T
At o mTT R TR A S G Al > A FFE I {od Fa 4P
SRR LR G Rk o AT IS BR LAY | i S
ST R AP ERZRIFLES o TTT O FIRT AR A S sl
oA pEEE A efom Fla AP SRR LY AR T g ROk

o
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~ I fg_-r'q |J \!4\'7

(-) #%£ 3 5 R (competitive exclusion principle)

e B FirAritz 4 gz § $h B £ A (Multi-dimensional Niche
Concept) (Hutchlnson 1957) > & 3 T RILL > bl - R Z AFFMRT >
4 BRIk - B8 E 2 5 5 (complete competitors cannot co-
exist) o = B fhhok 4 G 2R 0 AT - KR - R A S5
:ﬁiﬁ{%iﬁiﬁ;% L_LLF‘T‘""EE%_F%%‘T"‘ﬁ' He
— RSN TS RNGEE; - S HY - ST BEA

RTETE P
o (AP B A P fE A ik i3
UL TR S U 1 1‘&4#7f§f’.'& HF L

ﬂmi‘aﬁ*ﬂ%ﬁfz’,‘i&

AP MEFERT > dok R ot RV H €3 A4#ﬁ*w%w

% 52 & it (niche differentiation and specialization) - l4c /& 3 = 48 A
B BT A Hetieab 2 poo WA 26 T FRY- #ﬁ@ﬁ ¥
AT Rl - MpErazis 4 FABT N R4y

do e b LA 4 REa s AR AA G D 5 P
BB AT REF T BRDLIERLF B fBEF LS
}ig—hﬁa’%n o

(= )#£ 2% (competition theory)

» #5235 (Dobzhansky 1950)i% 5 &2 AT 1§ it 2 o 4 448 1P ekt
Lz Fa A A ek - o SR SRR R

.ﬁigg@,fa 2 AR AR KRR EI A PR kF R
3 SLNi ﬁ«mﬁiiwﬁm "& 3 £4F  (tautology) o R Tyt 3T
HEERRLPRABRFFBIERORS

(=) z R FARE% (spatial heterogeneity theory)

o 7 B & B R 2% (MacArthur and MacArthur 1961) » 3% % k3 7 FF fie B A%4F
Feo T beend iR AR T > R FRDA P ART > Fla A p
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I RARA S o HEFJE 5 R ARH o iPiB ] > a2 B TAR S 0 ARa
LFA P RAFRL TSR ING R FEFY TR A P AE
(speciation) -

Er

‘3; uél“mﬁi S ¥ E A Fe g i#;"L"f]*u%Fﬁ‘ti%irﬁ? e
THOARHRFARCIE e v HAECRECEAE S RREERETS
do¥k 7 Wm WEAg R o B - A D o AR SRR 6V RE o
a5 o Aok w*#x%_&#”%ﬁi\ﬁ? TRV RS E‘*"ﬁ?; FE R
(foliage height diversity)* #.% > B|- 4@ 3 > B ABEF S HRAE L €1 R
B o

R B FRRG - $HEF 2

IR AR T A sl
Se iy MMt PRAF Y 0 T3 defE b
P Bl ik o

*
ﬁqigwf Tl ,rﬂu4 Ah
X

o TR R R juf_g_

e FREFAREG - FRENFIALHI PRSP 27 #F
gl o AL VIR RERRA S BN ZRETRELEY ¥ A
BFan e - BHEF AL ADEBE Ik R R FFLA TR 27
33 > » F (landscape) s &) - 4 g Ax > M H e ¥ A%Agse > RIH P fE
BIHRRERS €V Ry -

(z) 2 & £*I4132% (productivity limitation theory)

§TL§EB°’§‘7%/}~F’Eb/F : -
"4 72 % (Hutchinson 1959) » 325 — BRFZ T - 4

e 4 AENFNDG HIFBIERAR T - BT AR AciBd o B - BB
Gwmmmml%ma;ﬁﬂﬁ$’ﬂﬁ—ﬁibﬁ%ﬁ%ﬂ?ﬁﬁéwﬁﬁ
» A P EHEREQEV RS > TR FE AIMGH - T - BISH
(M%mﬂmﬂwaa’iéﬁiﬁ’Wi~ﬁi%ﬁi%%&$?””@
FooFIT OLE RO G e fE e

RAAE IS TR THIEFER R It R FHTE
b f;?:“f(local scale) T FREET R A BT LB o Ao ¥ E R D
AAERR  REAPFBIKAR- LI R o ifi*%i vk IR A nd FF
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PRSP IRAR-EF A TR o R B A Bip o Wip ik
% f* (eutrophication)(4- % # & £ + f%ﬁ) /M\Em#" B RAE - e grER
» L L2 % plankton paradox (i #f * 3

o;}’?rjf;ﬁ_?z R 2 AE
PRIEARY LA
22} SUEE RN

E_i?%*@#maw@ﬂﬁﬁ#’#fapw
B BARELEEMR > PG 3F 5B T o
f)- BAZA S (L)€ %% i3 R A& (Tilman 1988)
S g KA A S AT (3)7) R F - A A L < WA T R
Flagdp@i AT S o LEGEBERY A N2 2EERRI PR
P g R Y Rk

A
€
® I
e
-

(7 )it & A 2% (favorableness theory)

WEF-

EORET ’4’”%@

o if & B 12 (Terborgh 1973) » 325 f = f B R Tk
A4 % LR B ERERY

PR € PE o SN ILIRE A K U

o

ERFEFFIIFRAARAE PR BB FEREBSFFTRET
R RGBT o SRR i R o 7]

Pk G FRb B HRR €V RE o ¥ b B
’ﬁ{@@%maa’4# B - A U TR - RPN S R
PEg > fEil e g vt o

(= )& ##2#% (area theory)

o vl b FAT A B2 FfE-G M 50 & E32%(Terborgh 1973)3%. 5 — B+ %
ek G AR PR RS ARG BN TR BRI SR
R R G H R SR R B o H ]
() AR AP ERHBEET GRS TR T ANER
> (2) B AARA G ik AT A L G R i ERERE RS FlA T
pend e S (3) w faAx~ & a1 (allopatric speciation) £2
AR 8 i (parapatric speciation)( L % = w gisg’;)ri.%é@js Tagd o g 3
A2 R o

f o ”L’rﬁ.ﬁ;i#ﬁ;ﬁ_-ﬁ: R 2 BafFrEAFBP o Aok R
°&%§ d- BARR G AP R E R S G R D G B

SOl R R R RS ERF Y RS - A B
—l?\d T4 b i (rescue effect) » 77— Bl B F B Aok g AR
e, H o3 gp ke g \F‘_fl/m‘fél** g R SR o Aok LR FB AL G D
ﬁ?——#’n%ﬁ gtﬂ E R B R A AT RSDORBWIRE S
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B PP ARG N F P RFRE DR - P LI
FRBOBHL VR E LR REPBATRE LI o

(= )# B4£F A L% (climatic stability theory)

s nF FARTE R LA ERE
W B o HSFIA &3 T M ¥ o dekTRBf FAR2 fET 0 B4
Fernflr TR ¥ A LT FR R R hMEHETH A o B
BB ek AR R T B A2 P RS > Fa b e S A S
Mo Fz o BBAFRERZ] > 2P EHH{RERE DA 0 F
P 3~ “%L”%@ v A R TIESR 0 Fld e B R nA A RS o

o & 1% 4% T 72 % (Fisher 1960)

:\E_fg_];fﬂ

(- )RB2ZFHE-HENT G B3 R DEfo

.+a%6gg%éﬁéﬁ SRR < R T (el S BD S B R
R kR S R BEER) o iz TR &r%ﬁkﬁi/gﬁi—@_m;@%@

‘D‘

x5
?&%é’ﬂagé #m%% P P HP B RES T 0 ALY
B < RS R T AR LR R A

]
FHRIIER B Fla R FFEZET “?}?ﬁﬂﬁt}’;,ﬁ Ii}uﬂk;’u JRUTE S
REFFRORE-FZ T AR E RN 0 2 Ty
Sleefe s o @85 RS BT AR .

(= )P 3234 (time theory)

o pr P12 34 (Fisher 1960) » 25 — B3 ®4odk 7 P AXE > DI A SRR
LgE o 412 6 > T A 5 - fA(Pianka 1966) 0 — 8 5 W 1 ER IR %
(evolutionary time theory) - ¥ - & 5 2 i P¥ ¥ 722.% (ecological time theory)

CF RIS AP T RER ok - BE R AFFARE
» B 2% b ‘&Tkéﬁ’ﬁ FagdAdpmit TP IRAR A - 4 BT
WRERE AR . TERRF O k- B R AL A GE RS
TR FARE > e R s ;f?»;i‘}l;é,ﬁ’ﬁ THRBAFAANERRE NP
B HAR o FEF RS ES BB A AT
el S TGRS REE A

CPERIEM  RAKRIPE £ KABRFBIERLFRFAL HAF o 8



Introductory Biodiversity, Handout FIVE. Page 6 of 9

e d NPT G FRAR MG R kP E 1ﬁmgﬁﬁ3;‘,\f‘_ TN

BIHRBERSE - FRARF i FkP ﬂ.,qﬁmf.ﬁf'&%\% BRI RARR
i o

>

1

PRI v T R E TR 4 F 3 B eniE 5 i 47 (Succession)
_EL%L” i“‘%" EIRICEE . RN FINIECY ] ;ﬁfi"##tﬁ’»“& P Righek Ly F
BoF R B AR ERE R en e FHERRE > - RZFBTAE
LA At AR G o R 2 R L e b
WE(TrLEPFFER) » A2 - BF R RF] o

(r"
1@‘3‘

\..

(= ) 332 34 (isolation theory)

o [FHIL A — B FArk R RAEF > R 75 A v R o H 84
a8 F(1) RAAER RSB E Tl #ﬂ#ﬂﬁ TR A B 2 4
PRVCREFER Q) RPERERRSF Rl b Fhing e i

Feehfe fi R o o AT H 2 iR e oo A B - BAIEH A

PG % BALEY A @ o o Z FIBFIRE RSP A RA -

o R o - B HRASFRMBEART > AFII KL 4 f]*uilﬁ; Lok 4
AR A - AR L LR L EE
FOl F R F] BT F AL PITHAL > R P A RAE o
Lo -k BATEA L HP S A AUttt L H iR
TGRS d B P SRR R o o B FREAR R AR

B % o ALY RAR - R A R o
(z )4 s 32% (predation theory)

o f 3124 (Paine 1966) > 335 — B P h2 F o dok § LR S fAd @

FREALA A EEEE  RPERP L S I NER T A KD
BRI A A et A dot BRI S 2 e 5 R R § 7]
rﬁﬁa’ﬁ °

cH GBI BB A
oo PR SIA A
(tautology) =F® &8 o

?Fféif%ifﬁﬁgﬁ?‘%g@}]\ o % BArRk WA 0 I
FiEf s P A E E RS PR R £

(£)¥ B+ #E# (intermediate disturbance hypothesis)
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e RIHEER O RE - BE BN AR TIEEFAES > G PSR
BMEM RG R RFRAT o FEIERAEA 58 c ARty
R EBEHREN L GG A b e o 3 HRE AN
beo BT RK A Fla P SRR H 4 -

RN ET LERE- LRSS R AU NS RS Ea S0
AT R TR REFH22HRREI R o %"J%i;g&%@—k%?%ﬁ
BILG 2 G EHEE o P Y TR il o 4ok TR 5 TR
ARG 2 2R EE o PR 2T B R B o

o~ fUEd PRI
o Bz fp 3@ o T 738 24 (equilibrium theory of island biogeography) »

A S HREETIRS > A - BARE LR AHITR o LA Robert H.
MacArthur 2 Edward O. Wilson »*+ 1963 & #13% 1) » # 3t 1967 # 2. & & ¥
BN -

-5%4#%@ﬂ'(awﬁﬁﬁlgn L 5T frenk B o kF - B
R RALEPPFRAIBRMETIE  HRIEFEPM AR BA
Jﬁ%“"ﬂﬁ » G g ff s ) 2 %“‘%E’?’”F&éﬁﬂ%ﬁh BT LEEE e wATRE
2 4= #-m F% M Tk (species-area relationship) ~ % 4~ #&-15 3B % (species-
isolation relationship) = #& B % - B T a2 o

o f=f8-% F# M T:(species-area relationship) = § “#a fidk~ » Ep #7e 72 4
ﬁ&@kﬁm—ﬁmﬁoBng4#7‘ﬁ*ﬁé%ﬂ?%ﬁ“%ﬂo

TH R AR > A PSRRI FE G T H P e 2 P AET AR
5 oo o AE-1E AR f"*(species-isolation relatlonshlp) Hupfpapir A%< - H
PATE 2B AR Y - BIR o IBTRZ 25280 F L BB %
T ] 0 WL MEEEAE L EARIT > A PP EARE S B o AP E N e

P2 BT AR S o IBT if 248 § 2o ff ~ ) 2 IRk RS B %7
m@ﬁi#&ﬁﬁ?@”“—ﬁﬁﬁ’W%kgﬁm“%iﬁﬁﬂ%°ﬂ
FoAFTRFBHeEPBLF T ~ 248 -k - B HAF)
B BRFIRER L oy Ak o

¢ IBT &2 4 SRRy 1 ivt » A H 4 B R fcd ~ <] ~ EBARG]L
CH- BARE R RIS - B AARE AT SRR B 4
AR R L B EL G F AT
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1Ly 8 2 B chig 3 RS Gl 3 B2 7003 5 kg N
EPTR R o
2y BRGE B G F I AL AP F - BEL > A AT ET AP
B e o
BH I e % Y AP T PEREE B T AT

ne o osa %
Ab A2 (%3 ©°

AR Aek » € B4 ¥ 49 ¢ 5 (rescue effect)
5.0 ff ~ /] 4 € B E2 H R i@ F(target effect) o
6.5 A 2 B KR EFT G Ao

[RES I N S A RAN

Bl mAE G N ARG M

7 ~ Coda

[ ]
F_&
N
=
s
4%‘
C
e
&
‘?_
—?—
"?5'?\
7,iw‘i
T
3
Em
NEN
S
oas)
e
|
s
~
—?—
TR
o
T
3
=

IS 9 'L%°rﬁh%%‘fﬁfiﬁa%%ﬁ?%‘*«'Hﬁﬂiﬁ,é‘kﬁ%‘f#ﬂ@
R I I e
PRI RARRAR S o B8]y AR kARAFRE o R E 0 B AL ED R 2
PR TSLS PR DS T %Y & ﬁ’u'ﬂm’ ARG AR
CHESBRFAGT IR EEBFA S RSP FIRG o

CBEMIL A FE R R RIS RN T Al - BRED 20 f2
s hbte B qd oy £ AMALaF Bk A G AP AR @R A F
c PRI KIAFSHEBET AR AEYFR BT AFE  H R
ﬁﬁﬁgiﬁylﬁ%’@&ﬂ%m{ﬂ_;im#§$%

o MAEHAhenA H SR ALY PRI - cFHRFY e p FR LN
Aw R F o EAREES S SR T HRE ARG RR o R L UDNER
CHRE L I giRtiEv o RE P E AR
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s

FAw o Rt S AR

LA ETE KL ME & G h’Lr’ﬁ g I8 E g s F J‘zar;fr}% A AR = s Rl
E s de S8t X R ) § Bdod L ar] o & o ipw ar 2

@ﬂ’*E?*‘Fwﬁmﬁhéo

o LUpibEEN G ffenA A2 o SHEBLEE FROAIEFERFB
%’ﬁié%wf HehEE § o B AR T A R IRAE 0 R
Mt BB RBEIRG AP SR ETEREEY > (FNER
:k:‘!’_o

—

o Gt BF MG EILG o AFT UG A ARG o RE S BERE
BIh o Ry > A SEAE g J?mlhpyb’ ‘:;Fp BB ¥ N B oo 4 AT %
LG IF 0 3%y > LG E Y T A AL § g Y

ﬂd\

LG e i S B o0 ¢ 5 RHE D
B EHBGL ARG FAAN AP BTMG S 2 RS LS

R I BN e 221 g

® 5““?3& ¥ f e %F Ao TRHE o

W

FELESTT SRS ST EF RS R EIE

o BUET A L DATA A chf e 2 BN e B A o 374§
B AT d S g e 4ot R g Krakatoa § oo BB A :i‘&—hr'é;
At 2 B EH L ARG

-%i%%ﬁﬁ%ﬁ’#ﬁﬁ{@ﬂfJ<w%»,ﬂw%@ﬁ4@$ﬁ%
%ﬁ‘jkbﬁf{’ﬁﬁ&gﬁﬁj@iiﬁg% o‘E‘;'F}Eﬂ“iI}.J“Lrw);\.m‘%J[% e g R
R e il i

BRI A = § et o Jﬁri@ FAH s b fh o § TR ILIRHS A
5 BrEAarERE A RrA 4 B 348 1 (allopatric speciation) o iE
% > fLz & vicariance (& &4 i) o
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od BEEAE LM d A B BB BHELERERK S Fla

FEGGT EAT B RARE R E T e EAT] e b0 d E
s e ez (lemur) ~ = @ B end B4 (Kiwi)

-5%@.1# 3&%1 AFILWE Y Ao P AP EFEERMA o F
AL @ F BB EREN o fes A BB - RARED -

o hrk Gt S A d B A dpa st o R B XY
AR BB AR BB BRI B L2 2 T E A
(founder effect) -

o Hdpd A F B BB BH AT A FEERT Y
FRel REEORHERE IAE > AAXTI AR A AL B -
Tt o hpt A R AT RAERARR IR ARE 0 AR
FAAP IR RREF AL e A3V USRI RS G Ao

S bl A e BB EFEL

o d MR H LT D HXFRA SR B AWV € RO
Bl E g UL - Bl o - ReAE ri*‘uiﬁ%’#rﬁ TR EBFHAE L E S
#t % island gigantism (& 2 E 3] i) » f;vlj-&r'ﬁ,t*_‘" % ¥ (Galapagos) « % #
(Giant Tortoises) ~ & & L & % § ehfl & § 37 (Komodo Dragon) = » 7 & & 4z
fopr o A E L 4edfe] 0 2 G insular dwarfism (& szicd] i) o
IRz f» raEape ,b(Ballnese Tiger) ~ & = Flores § =w4 v £ (Hobbit
People) - — @ =% » Hapr = G agdy % 3 24 island gigantism » = 5 57 %
% % 4 4 insular dwarfism o

o ek FURILHAZR F 0 HURIEY BB ERBE 4 NG R A
Bedtihs o F BT ffiBi 4 K K § T o - BB bk iBa 4 s
€ T bldete T B 3§ e Flightless Cormorant » % 75 4 2314 7 o

o hopd ta U AP ORHERM O B FF AR LT LHREE A
TREF o B fFAR] 0 A PARF L RE o

o fupd Mo FRL AFPHLI s FAFET 5B o LA RART
PAERART S Ao
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o fupd WAL RFEIRM > FRBRE ARG > @S FUSBRS o g
oA~ FRAAR R ARE #ﬁﬁa/o

o HUEIR AR R AR > #ﬁﬁ_ﬁﬁ{"»‘ v B RE AR e s B
PAT o REARRE BN B AL b6 R

IR T

o Hupd WERBIR S > A A B AT L o A ARF R B R(inter-
specific competition)# & {v o & fF4%-] ~ IpdAie R AXF > AT RL AR {
i o

o Ligd NERMBHRCC  ERRLRG BT @I EN b fEE PR
ﬁ%ﬁwibﬂi%%iﬁ@mﬂ%:’”i«&imﬁmﬂ%xiﬁﬁg’ﬁf
,T.%{b'“rf;ﬁ 4§ §# s (ecological release effect) o & FF 4% ~ IR dAz &
ARF 0 LR P A

. 5Jﬁ3d SRl 1 Ry DN \,fn;fém b — x[ﬁ,fmfé— iAo F N T T R

SR fidkin Tt A AL § A DGR ERR i
f‘@; S BhRE M :f]u\ 3 adaptlve radiation (i &g &) o ‘T2 k]
4ot de T B ¥ (Galapagos) =i f: < ‘& (Darwin Finches) -

o Hipd M ERMBER S BRRL DRI FAPFBAIEEBRAET TR
B oo HAupafEAR Y > A P EFENE R RY VARG o

R R 1 S D RN § S S WY X F
P R4 IS e BTSSR R AR 4 e 4 A
" o

o Hupd M ERMBHR S > FHAEREY 7B o ErarERLT Y
P & (trophic level)ic > » 44 2 % 3|45 G #o 4 o § 4hH fFAR] B IR
ARPRAL > G AR R T o

X
%
T

ed MMl R LT o FRMAFRS > B RAE G5 s
(anti-herbivore defense) & # i i & i) 4 - #F L d & (# F 07 5 (anti-
predator defense)~ # # i it &) 4 o
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o fupd CERIFEATRC > FAEEEA A ML M F L kEE b
Bod WG AF/FLHIH o G EFAFE I RPN R RS (4
s BR) T m'}*xﬁh%ﬁ;ﬁam BAE e - HLTE T o B RfEAEAR S B TE
ARCARIE AL > St KB B S e 4 AR o

LA pd A BFET EER R ATRER T 54
SPIA SR B o AT KBS o vl KR HEK A A ol A

o

bl

M-

R R

o Bz fe e 32 o T {732 24 (equilibrium theory of island biogeography) » & #
PEIREETLIRY > - BApy £ 8 DAHILE o 12354 Robert H.
MacArthur 2 Edward O. Wilson »+ 1963 & #13% 1) » # 3t 1967 # 2. & & ¥
ZENE -

-5%4#%@ﬂ'(awﬁﬁﬁlgn e ds f “ﬁ%&&’kﬁ—%%
ERALFPPFAIREDIE BRI EEE P PFAI KL B
Jﬁ%“fﬂé BRG] F E’:“‘l&?ﬁﬂf&éﬁ%/“’ﬂ BILEEE B e F AR E
2 4 Fa-w F% M Tk (species-area relationship) ~ 2 4= f&- 15 3B % (Species-
isolation relationship) = f&# % ch— B T HraZ s o

o f=f8-% F# M T:(species-area relationship) = § “# 6 fidx~ » Ep #7e 72 4
AP AR - BIR % o IBT L5 2 #7” FRF S TR g DT
Flo WhH MG FARS > 2 FFRBART F LG/ TUE P Te 725K
PigA%+ o fof-15 3R ffﬁs(species-isolatlon relationship) 7 5 “2ff 342 B 4%
S BPTE Z2 AP QAR - BIRG o IBTRG 2280 F 34

BRI G E® 4] o W h MR S BEARIT 0 2 P AR BB o AT

Hpore 72 8P A%~ < IBT @ 58 § g ff = ] 2[R3R

o BRF) G A2 G ps BRG] TR R BT

P e Hird B2 J g5 BB e FHefe ~ 2428 2K

BEEAR) P BRFIKFE L ey fadkp -

e IBT e % » & uﬁﬁ;—ap‘ LT 7| N BL 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
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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.

<
OJ‘( ', S;.,
Z ‘}{\
%%, S
0{? }\\
73 &
= I3
§= =
3 e
= o
= o
£ =
e g
o (=g
= & A g
=4 Op - \';{\
& 7, L AD
‘?'?;,? /. -a(q.’«‘b
Uy | \
i
|
|
i
: : ]
i ; |
I
. P l
i .
[ Iy ]
: Iy ]
I
1 i 1 ]
0 A B C D Many

Number of species on an island

M-

o IBT te2 4 ST 1 (vt » *H AGEFRKE I~ BEE AR
o R ARG ERNAHILG o B AWA BTGV SRR BT
w A RA o AL FRF AT

Ly fim i 2 18~ chid 00 SRSl e 2 BT 4103 b Uk E S
TR R o
2p AR B0 F XA AP BER > A ET €T 4P

N
Ab A2 (%3 ©°
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AR EAER » € B2 52 5 ¥ 5 (rescue effect) o
5.5 ff + ]« & BE4 38 » ig 5 (target effect) o
6.5 23 b2 B r KiRF EE G K

LT ARG RN A2 fE i e
Bl m G NP RGBS MR

A

e bl 4 ERS FRE LA BEA > AP
BedF f e A
e il R |
EEER S

Pisdp LITE ¢
eBME AL LB IR - B E NS RS o (3> ceiba 3%)

PRid ERRER ¢

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 ¥ %)

1 G 4FL 2T i kP
CEA G- B RREL R AP e T LG AR
lri\ Yi\;‘i"\_ll;i?f,ﬁ"‘:;‘_o

STEEP ISLAND, FORMOSA.

“Steep Island, Formosa”  Guillemard, 1886
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- v WIRZBELEEEBY LT HEE

@#\$ﬁ\§%aoT¢m% f%««m$ﬁi%ﬁ%%$°

AHZ AT A AR RF GRE A Flo B2 b TR F B
BRI

P A A F R R R R S TR IR L - % R RIS
A ,¢%%%§%1%%’%ﬁ£iﬁ%n&$c%ﬁgﬁiiﬁjﬁ
HEFEAB2ZNgs > o L3 BRLE 6 235°0HA L & o

\\ﬂ«
m

BoTR gL 2350 AL & B ¥ A REM TR O M T
o FEE DL R o F AR FApEE T‘F’%E"]’f}“iﬁ"?{ifﬁ’ A E S
¥ fFS(# 9 23.5°)(Tropicof Cancer) » % 2 % > % 15 2 543 ‘F‘Eﬁ’fﬂ(é e
23.5°)( Tropic of Capricorn) R N S SR I T T E 3
23.5°% 3 % 23.5°2_ FF chips ?\:(r’P’”LrFﬁ BA) s TS 2 4 f’giﬁyﬁd‘aéﬁxrg %
o sgEw = ﬁﬁﬁ%ﬁ“ml]_u/)é“ bl S ART ARRE B ENEH LB A
®:+ﬁﬁ%§%ﬂ'gﬂ%< o

Jml-

b g\,iﬁ%@ftwgﬁ,@aq X ’-Tmi%\/” » I ﬁ,zmg - ‘*‘F';"] o 7“% d 4_«&@
L % 5 = %~ § ko Bl(atmosphere circulation cell) o 7%
drickideig 0 T F X fv%*fl\:p AR E A e gt g R

4w 30°'/iT

g d 3t aRd &% L p A3 e < 4 2 (Coriolis effect) » ﬁ: %
hZ2 A T PRI AR AET S BRI APE o N4 s
ALk pH RS e bt iR 3 X AERE e e 20 o
ALk 0°% 30°RF ¢ = L A 5k (northeast trades)> # X zk 0°% 30°RF i3
= & 32 3 h (southeast trades) - # 30°% 60°z ¥ i =8 % & k (temperate
westerlies) » 60° % = &2 & P = & Lk (polar easterlies) o
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d X F%%ﬁf’ri}iﬁ"iﬁﬂ"m%'“ v F]PL pE b B3R E TR D g B 0
EHEZ &M R FRARG R AT BRFHLHTER L g1
s :,\Jk.ravmﬁer?%uhs,é,ﬁwa‘fsb’%;f;"ﬂ’:ﬁi%zy.ﬂﬁ’J'iaﬂI“y°feﬁ

bR X & a i aIg g o HEEA S ek f?__yl—,.
monsoon(% k) o b]4o 5 % % 1;, AERBEE L ER T F A
MONS00N & H_-j4 i B # oK F vid FE# gi‘ég\?ﬁﬂﬂﬂﬂﬂﬁ

N

B ek F o g E B 351%3;%, FRERBEPTIEAT A o d
L PRI o R F A b BB S KF AR 0 @ R AL
w b (windward) iz — & o 2 fE2 5 @Dk # (windward side) o L% F R
- om0 B fE2 5 % b sl(leewardside) > § FlE ok F AR HET o A
LANE S S ) %ﬁ;iv"” FRRE o A R LR ORERCD G % o fL2 5 rain
shadow effect (& B:»cfi) o L% 4% % > rain shadow effect 4% &5 ¥ -

CRFRARESKE CAFHF AL AR EIEL T DR A FERT
TRILEBEEEEGERE > Bk X R4 HFET R L (biomes) s F 2

®(Whittaker 1975) < iz B11%F * » 3 % 5 S o

=15

ARCTIC-ALPINE
=10 =

-5 =

COLD TEMPERATE

1% =

o

=

WARM TEMPERATE

IE2I0JUlRY
ayeaadoma g

Mean Annual Temperature, Celeins

TROPICAL

I5 =

0

Mean Annual Precipitation, mimn
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(- ) #& % = +k (tropical rain forest)

BFAHFEBEAE 2 BLERA Aafy o2 s &9 5 £ aa
o XML F A HRA F s M 10°2 o K%t“iﬂ -0F - S |
ET R T 0 A0~ BB A3~ R La 30 B LA 3075 &£
LI R O

BAAHAT R o HEEE A o HER LV LER ] 0 D 2 EA
ﬂ/}#iaij o H T 35m <] . 20°F) 27°2 B & ' & & — 45 4 3 2500 - 5000

X STEIRS
¢ d

B8 g
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rzl—l—;}{u'lji»c

R
¥
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(= )&+ % kb +r(tropical seasonal forests)

BAERRA AT A3 A H10°0 25°2 F « HA T2 %o ¢ 46 8% a4k
AR B GAtRenE A S ERL G P G L R R

%l‘%ﬁlk#’]iﬁ/w\‘# oo HEER T iaE
— A2 5+ 1500-3000mm 2 B o e 2 & £
;&_%“ W EPNORERER

B R 20°%3) 30°2 FF 5 & %
2 ESERR R &pmgb,a.i;

BF FRh Rt ERLGE R BEL o R ERIRAT A 4F o 2

FEPMF
R REAFT IR - LEAFERIBI LA AR RGN IEF L L

BFEIRHDFAFRETEE TG RAMR 2 LRGP - s
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TR R oo Jgc R P R o BFA - A RG] o ¥ f’w‘ﬁ.—ﬂ&i
BEREERELF AR HEZ{FTY €F AR o BFT2E FH 0 AT
BIAFT R 5 FRI0E T E o L ARG F o BTG - i.u_r St A ¢
P e %‘L%?B—ﬁ*% P BRI A s ERf bRt e
MBS G oo d WERENE %w’%%%”%@&éﬁgﬁﬁﬁéo

(=) #& ¥ g4k % /& (tropical savannas)

> F s A 10°1 2002 F ¥ A F A BT b b
: BEHRFAREBRFERRPAL A o ETaa B
‘*’]’ér_300 800mm F'&°—',El/4v\#, Sp’s’;h:.‘}a r._ig\ikl"k’t‘ik T o~ Y
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FARE R 0 E TR B F RGP H D T LR g
T LS =TT ECUE LR

FRARE RY S F A FR A F AT LERE D RZE SN SRR
CEE SN N 3 SN €< led sF A S 00 R Ay RS E A EIR
ﬁ&%%ﬁ%%@%%ﬂi%%%%6%ﬁ05”ﬁ?1*@’%ﬁﬁf
})’grm;]%ﬁé mffk}“zla% IR} °‘3c

() ¥ % (Desert)

JEKE IR A2 200 23R - BHRAF DN ARATF s
FEAE30° L o Lo HRA IR Y o ARE N AE D F TRk
TT2 % oo — ALY EFEERE A 300mm LT oo %tb s A 4 30°
+ B @ k2

g4 2

R S AL TRy 0F = () ESTE SUNTLE S 2

7575 (The Great Basin) » i 5 — &4 # 30 < p & ABeR g k4 b £ 2

HTRBIEE L B R4 o MIRM & btk BB R AGE6TC) s ¥
B ke fe BN BRI M BT M T 4245 0C » ) i
TE-20C o AR o FE LAWK E ] F 5 £ (evaporation)
2 {E 4 # 4 £ (transpiration) g, fops » @ € 252 99 o
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ETRS
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SHBYELIER F i AR 0 R R AR R EF R
ARL2 F ) E SRR, EE S A DFESRE DB EE (M
IR éuﬁéﬁmﬁﬁmifiﬁé Fod G L AR A
AEEE S NEFLRB R KR

(T )iE ¥ +k# &2 4.3+ (temperate woodland and shrubland)

BEF A BEEr AT a2 chantrg His A > A H I fpd s
TR A EMN T IS F B o L the o F AP I RN T 3
EME s & o gt Rz tR# (woodland) & 4p & A #HE K 49 i (&2 savanna 4p
W) ek B AT E K S e i (2 forest 4 i) o

ARSI E S AT LB R RcH o VRS RS F I A ok
¥ ;2 7] % iz (Mediterranean climate) -

A AL ARl Sl
R TR RN 350" FI SR TR SLUP

BEANRP EREER 2P SRR VB DFE S FIFSR
LS R R -V SR A B
PR s el o

=
IR

bl

NB

(= )&+ ¥ & (temperate grassland)
BFERABAFTNTE A A EWP T3 2 WL TR
(Pampa) ~ 2 ‘= & fF & B F L h2 £% -k $ 4+ 500 % 1200 mm 2 & -
G B i CiEARE hE s Bk Rk B 4 4 rrgiéﬁ};m‘g(?

EFERDIET P SRPAFT B FPREFILTRIE? ZFE - Fdeld
LA AN I B A I E R SR SR I L A &=k
Boigd v o HY i 20 il 23X RE L RS ATHEF o

B E Raved A0 > 3 & 48 3 (herbaceous vegetation) - ¥ k2 e %
BV EAE e R(Goemg) o FIERGESE X R(>200cm 3 ) o £ X 4g
(grasses)¥ ¢ # & #f (forbs) =42 % A5 = B]i‘ REFE K e KV SN A D
riEotl G o JHEROT GHS > TS FHHL 2 pARE
F g oo
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(= ):E ¥ +k (temperate forest)

B RN e A 30°% 55°2 B o i a4 R 40°% 50°2 FF o R A R
1%9#*%£ﬁﬁﬁ\ﬁ\%%3W°§W@#*B%\ﬁi\ﬁﬂ‘
2F afl AR e g AT R A Te ol T EGEL > bk Ay
L § (Scandinavian Peninsula) # & % &t 4] X £ (lberian Peninsula) o #* %
(A FI X G ERAT I FIMAET R~ F LA T R drbeehs TEA o
F LR B A ARRI A F IR b F FEIEN IR

prus

BARL T LRAED S ERERZ 800mMmM L F 2 oo ke 3R

£ 7 4246 3000 mm - A = #13) uR F & Hh(temperate rainforest) o ¥ %
fwé%@%ﬂ&m’%ﬁvﬁziw@534e B kel & B
R :ﬁ% o § SRR ?5}* “fﬁ*ﬁiﬁ % %?ﬁi'l) R 23 R o B R R
FERE S -

i s SR AL RS cﬁ,\nﬂ’/%mi mo# ’ér_,%.h HT oS Jﬂg(ﬁ&lv} ’
FERI BT ERBY A  FENRRET ARPAZRESIHE - &
T REWY YRR Iﬁiﬁkfi#ﬂi} LA

BRSSP BT AR RT3 B R BT A
ZEBCAFFHGELER -SRI AR DL BF TG LIS
o T ALK AR EAK T R A - A Canopy) ® o e s
e E g pIRET AR o

(~)#* & ++ (boreal forest or taiga)

A ERARE 2R AR G ﬁi 119> & %+ 2 % 3¢ (boreal &% .+ R 4. % ) -
ﬁj"@x BB T SFRR S AXT AL g R R A E e £
f'gifﬁ ° ‘é‘}iﬁa@?’] A M ﬁé—Sooi 65°2 F¥ o

A RS F 2B ® 2 TR L] F F® e 4o Verkhoyansk(d o] gy ¢ #R8)
%R 5H-70C » lz?um v E 30C # R £7F 100C o d M EE 4 > F]
PEFREMFFZ NI FFL T WA A RS R IRS o

AR RN ST DT A L o MR 2 KRR R R B T A
fRIE™ Mo 2 A R w’“*¢*ﬂiﬁw%zjaﬁﬁ%%%6°
P> 23 EARFRE > AMs A2 4 X HORRE > T B
LT R A % o
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A F AR E S A E o B4 2 f2(spruce) ~ 4 44 (fir) ~ & E 4 (tamarack)
FoMFHPAFRIRAM  blde A FHY BEMEP > A
e 2 grfibd 2 (mistletoe) o A R ARES ¥ b Rk 0 0 RS -

(1 ) & (tundra)

o MR ibYRA BB} S Rt oo A F TR P T A RARER B
FET A PR R A £ X 2 3N e R Y At 5 65°

3 80°2 fF -

R ROF R L A R e R - KR F 7 e
MEHIUREL S L ES B GRS FI R R BET LT Rl o
Foz g vE ok £ LB % 4 .200mm B 1000 mm A8 o fe £ 2 i B e s
ATILRE R E A EBFATE 0 R ARy BB o

o ik oo d WF R IEPF TR od WAFRITH R o G PP RE SRR
‘ummﬁ@?%wmmwﬂﬁ%%a_W2gﬁﬁ’&mﬁfﬁ—%&
o = FauRoh K (permafrost layer) o ptfEF & Bk B gt 2 F 20k R
Frulad #5550 o
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o WL FLE BRH R NTRE FIF R ¥R YL R RE S R
b Fpt g P A REEGRERR N VIR T PEETR
B o B LR iR gk o LR F K 2 F - R A BT &
TR FF ey A S AR .

References:
AR AN F 0 STAE AP R E AN T
o3 2 A EF. 20114 LEE AL RY o McGraw-Hill - % - % -

» Molles, M. C. 2010. Ecology: concepts and applications. 5th edition.
McGraw-Hill.
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iZon(runoff) ~ Z 4 (evaporation) ~ /% 1% ~ Z #z(transpiration) % & = ;Y& )
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& 1B % kAR 0 3 pF R (turnover time) » Edp 2K £ 2 I0E AT - TG
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w0 L h A ;‘5‘4 s (wind-driven circulation) - 7 @ﬂi;]% AB AT 4P
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PEA L X % (marsh) 2 Hﬂ;‘%—(swamp) oM AN RS I E LB S FHIET &
POET B e X R e BRG] *’*“(Phragmltes communis) ~
HE ¥ (Sporobolus V|rg|n|cus) ~ 4% % (Cyperus malaccensis) % o 4% P 12 :ﬁf
HREREZ @ ZR AP YN BFEF e X A BEEE > E AT
% (chennia marina) ~ -k ¥ 7 (Kandelia candel) ~ 7 #| iz (Rhizophora
mucronata) & 3 i -

e d MR AR FU R PORE AR KA R PRS0 BT RESEFE
PoTEREERE SR VB LEFE REBELS S FlasilFlLEw
KL GRL FLRETL AR R LA k2 - o F RS dcinip B
(Uca spp.) ~ &% 4. (Boleophthalmus pectinirostris) ~ % ;% B #g % » K § P] 2
JaBaE -~ Bap s g G A
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(Z) i 2 fi s

e FHH AR T AR LLEF I LB 2B kA Xk
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B LA el RS 2 ’Mﬁ%’“ AR o F RANEIREVRER o A P iRt
BHEr AP RBEOCLLHFB LB ELE - A o

i i/‘?l’g L /B a & mf’”#"#p =k2 E“ﬁ 1_% o R i Fp‘_wﬁﬁim%%(AIX
galericulata) ~ % #g *g(Anas platyrhynchos) 3 1% 43 ART et £
(Muntiacus reevesi micrurus) ~ -k A (Cervus unicolor swinhoei ) % -

s A HF LB LAY TR REFI F G F @ §ok 2t (Isoetes
taiwanensis) ~ H § # ok I 2 %(Sparganlumfallax)a; o gl = dﬁ? iv Ao
K E g A s FIES PokE s e d R F RS R Ak L
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SPp.) ¥ & A v Bl A PP A B AR B F R B ER 0 FIMARAR
R ERIFCVREARR DL PR o SRR T N I N ER S Ly BE 2 7
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% 100 =~ & o

«%ﬁ\l??ﬁ MR R SR P AR EF T 22 I
31,000 2% > At 2 m’f?ﬁﬁ,gﬁp\ﬁ“?“&; 3,000 & 5,000 = = » F#& &
0 R FRBRAPLREE c T A FF I T R RN S REL S HP SR F
fv;éirﬁ‘,' E 0 a KRR EEE i A
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o L2 B P ML F 150,000 f& (Peter H. Raven) o @ 2 srf 5U &+ 47 70 48
K A7 468 7 ~ fe B AT 826 ~ A $R4T 3248 ~ 4 474 2,500 & ~ oK A AT
150 8 - 3 4 250 48 ~ B %75 3,000 6~ 7 4.5 64276~ © & & & B 45
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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(ll): 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
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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.
Tsukada, M. 1967. Vegetation in subtropical Formosa during the Pleistocene and

the Holocene. Paleogeography, paleoclimatology, paleoecology 3:29-48
TR F LR €.1999. S B SRR RIRL.
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Fonr Mos8E, — Environs de Tamsui.
P. 367 of Livre Il in L'extreme Orient, le monde pittoresque et monumental. 1887

"Formose. -- Environs de Tamsui."



I thrta



Introductory Biodiversity, Handout TEN. Page 1 of 9
FLtw AP IEMZSPERR

e AFAPLIFH - BIUE AN 2IRAF IR o THRA KL
E - SR B BN R R

R EAES $- 5 EoEa

EE Al #ﬁé‘iéﬂ,ﬁwﬁhﬁhﬁﬁiwi “ie R F) > 2
F15 % - 48448 > Homosapiens > 4% His ffEorm e ifitand £ 0@ ¢
Tl E RSB ARREZ B ol TRE TR E o

o k- BAFEF IR e §F & o 44 (Homo sapiens) £ d1 337 - g7
Ed oo FAKEAFP N TEE B Ed ~m A+ &R PREF I

S FH I+ F(Cohen1995) B E 2 G s ¢ A KHcP W id 5
PREERG S PEFP R LRI R FF AAE > 2T AT
> » R AEFR AT Mo

vy &

o~
-
~

]
-

TS
I
fex
Jin
-~ \\
(\x
o3

°
el
5

~ 1500 & > Bhe AR RPF S DA C BRI RIT BRIF o B
j'&-ﬁ——i‘?—”-& j’c‘tfﬁ "T$Z<”7' A V—&i‘aéiiﬁ"”’: 0.1%. & ~ 1730 & >
DPIEATRBILL S Rod A 1820F > pIp AT B2E L Lo 2 fE iR
FooMAXIRA CAZE-S LR o1950E 3 4 0 2Tk AT ER KL R Eg

ﬂgﬁ:‘;}i——gf«g o

THF AL 26 FREFACETAL BRI
21 FIM A DIIFL T304 T3 L %% 5 2.1
Y- RS EkE o PR2050 # 2k A v Bt i Lo fg o 2150 & B4
AT R RS EFRL - F S T T3 L EE L 220 23R4T
v & S 52050 & 2Tk AT BPME - F o LT @

g = = .
}q—}‘-“‘ﬁ’{l\/s} K§

o@émﬁﬁﬁ’ﬁjAﬁ%%Aﬁﬁ%mi’Q%%W:%—4%ﬁ%3
PPER o X7 28%¢hit V5 A PERY 8 & 1750 & FIIR 0 20% 5k 73 S PR
H.& < 1900 & FIM 0 13%hip 3 ERERF I a & 1950& TR o BEIR =
L Wi A SE(A B ) B e 500.00025 0 @ i 20% 0 A ST
(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 Rz
— -+ #(900-1900 A.D.) * #7442 * e iR i # ehL 12+ (McNeill 2000) -
IR AP wmﬁ_ﬁe@%%w(% GifA) - BRI 2 Ee o
PIRAKER WATER 2 RE FH(R ) - A 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 iRy AER A R ATREEFIAG AT RS2
MmAF SRR E SN T >om E BTG pRE G - BRI o

ER SRS VR R R SR T PR S YL S S SN
R A G HEEPR N K 6T A - KRR

Bﬁ’N&“f%ﬁ4@EW%E&&%ou%ﬁéwpﬂm%E@%m
sk 2GR A2 Z PR D A2 - Rk BEE(R Y RS
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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cHBIFEH P AER > PP R R e S5 e f 1600
Er ek G 103485 4 83 AR 2 4 o L iE T T AL
Mg Fla s A7 5 3 - A X I g e R A o

o BEARB IR b o N M fE 0 BP0 § 98%e K E M AP H S fE
BRERES o U FEL o AP NRE o TiaE -+ E $ —ﬁ
ARG L hBi e FE THE L B - BT RERE LT
¥ & f8.:# & (background extinct rate)z. 7 - i o

¢ 1988 & {4 2 #7  (Wilson 1999)z%. % » B % 2 #3488 f8i# & 9 & 1% 3 10%
S E(ELELE ) TR EE L 6% (L T i) o

st SRR AR 0 F S BB (o b R ) R L kb
o AR Sd PRz fiea ke pRFIAGAE LS L L
SR BLA ;ﬁ d fARE-o 4 M % (species-area relationship) 4z iz ©
S=C-A* or log(S)=log(C) + z log(A)

4

f

cHfE-m MG Pz AFEFHY 5200153 0352 FF o Tk R4
L ko dok - B LR 75%05 f 8 AL R G 9 30%nse
AT hok BUR R R AL 90% 0 R € F 9 50%:nie 1.5 B o 4%
FRpUEEN LT FowERFE L oA AR LT ER €7
A-8%HF Btk P p 4B B0 AN B T E R A B E L E 1-20
2 25%TE REFEH ARG BRI PR E AL BRI IR AT
¥ #F Fetkengs 489 1 50-90% o 7RI ¥ak % 4 10-38 B i A 4

e Terry Erwinetal. (1991)F ¢ ¥ #&E L3k 2 *HIBEFT Y o 8307 £ 5 1M
SR A Luehea seemannii #+% F #r3 7 f 0 £ HHEEF D] 1100/ 0 s 3%
AP 16048 % 4 53t Lueheaseemanniio ® & ik b B 4 8 Bz 40% > e
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
AoAF A RZIERAYGL T A BRI RGN EE > #F 4R
ZHFRAER RS E RN 0B AFAAGHE BREER D N
FEHF NG IAFRALASHE - XTI PR

= 2P PRI 2 RF

o AP MR TR F] AR R0 B EUR - 2 B
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kfh o BRKH - EREY LI HRT -

PR R R REE 2 S
‘ BA - FIWAFEFF VI RZL 5
Toar A X ARaEE o Tt EERSFR

RS R B A PR U BRARARR G - > R AP SR IR g
PERLL LI AR H B e B ks R B
PRECEFTRES L ATE B A o BLS B o 2L R
Lol CUE N RRCR SN Y Y N O A I
® Ler B R o BARATS iR kN e R B X AR
/7?

B A R AT o BT AL E S c AT R T - LT EFE
TPFRERE  FILVETARE R Rirddtk e 2P F B A h
%’%ﬁWEEWﬁﬁ%%f’ﬂ%ﬁ&%iﬂﬂﬁ’ﬁ LA NS SE S
&%&ﬁﬂ%@{ﬂiw’ iR N @%wﬁﬁﬁ“ ik U o
L ER DY - BRFE D B AR AN 0 BURET A
“ﬁe*mi# WA > BBV H B Y R kg o

Ftkenif 2 @ R B AR L RAE REEE 0 & ER TR
et T e HE BIF ERIBIET RS E ‘ :

HRTHS § TR ST SRR AT TP HE R R R
ERFAERF A A TR BOIRR o B R L e ST E T i
3-F LA T 0 A 1990 £ F| 1995 & » £+ 41 I (Nigeria) e T 35 g4k 2 #
B %_0.7% - = Norman Myers (1989) iz 3+ 1990 # 2 % I Iy eh# A ki) 4 @

BE143% > fp A 2EF & o

ABFd R SRR FAAEB A ZABZER G RAIHE S E
‘fﬁ/ﬁ‘v R PR AR 0 L2 5 R Bsit (habitat fragmentation) - &
PR B AHEE FRAFISF R F I L R RHPN h FeR
WO R G AE e T RS B R P

-X_\

<

“r3) eif % ok (edge effects) » Rip e i d G 7 Fooig HA]
MF R RS P e Y EHY o FHOTBR MR HA

PEREEG Fene vd X Rige p B s B4 N HEr E

BE¥F <Ak a2 LHIPBEEY R F2 (P &~ F2) @
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XS FERE O eI kAL 5 2 & KA sk (ecological trap
effect) - —‘g 3 e fé T 7 i i % BL(P R4~ f8)(interior species) » i&
EPRFRPAE VA ERETSE TR w R AR F I AP
FHM

FRIEEFARESF DI R ¥ ¥ §F Y AEEER e TR
= g2 % roadkill($+ 4 # 48) o roadkill 7 nﬁ“w%“a‘h#ﬂf R I
B IRIE G 0 ek i B R BRI PR S o roadkill i 2 B AR R R
s 1 E R B MerrittClifton B3+ % £ v F F &Rl = L 7 @“%ﬁi
T o BiE & £ % 4 Aeag (animal corridors) ¥ 1R % roadkill

o

mh‘;_!’? v M

hieE P F RS @R T 0 5 B meta-population( B 55 ¥ ¥ ) T
) )i% pisrg £ o #73) meta-population £ 45 "a set of partially isolated
populatlons 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”.

AR AL TRE > ¥V €7 R AL DF L (over-epr0|tat|on)
BRF A BaE A o F Lanb| 3 4o E R 2 kg (passenger plgeon) o R GH
Fh kaEcE L‘L:-'Ll,ﬂ.l.;r BREZ > A EFRANMEEER S DL
ERAITG EAEBEMa- Lo b oo fe 1840 & MR F W (S KEE
T 21900 & T R 2P WA o Bfs - LAY 1914 E A b B
oo RO REFPERRE A AR BRI L0 R R U TR R
e AEERTF) o BT L ER B TiE F P8 AN EFTRE A
+ > RF &RES S § 5 (Dodo) r:;‘%*év’vffiﬁf SAeEhl s aa s s M E

SRR N R DI SR 'S T S i = R

Bofe o XFHE RSP o L F S T4 Esféfﬁﬂ mEREHE AR R
FEF P ZERS N FELE 7R R k] T E % E (minimum
viable population) ~ @ ® ¥k B g H i 5 AR o

minimum viable population (MVP) %P Global Biodiversity Assessment £
& % 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” o 7= ¥ &4 g % H S~ BB B BER S UE gAY
BT IHEALEET > - BRI S EFELANE-BI AL - EFRFR S
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Lo B e EREE o - a3 o MVP SR £ G- F & PpE R F 99%
i § I

o A EFAR ] > FAPIARL > 2 £ F F5F B H - i (genetic loss) ~
s 1% #* (demographic variability) ~ 2 p #X % #t(natural catastrophes) 7
AT R

o 3 PomFen® A F(allele) g F o Rk g 2D gL B
% o oA s i @ (genetic drift) o %HA% ] B BEREAEARL o F R
FEATFAMEF AR ASL 0L 1%%%’wfx%ﬁméﬂ%bﬂ
(homozygosity) » i& % wéﬂﬁ* gded T B EEAR] AR L&A R
Flg Rt

o EFFF G ASE T Ip  ERATFIFPFHER 35 H B
g 15 A& (fitness) % & 4 (vigor) ™ *% >t fL2 % 1T 2 % i3 (inbreeding
depression) o *E# 4% ] > T2 FITFLRARL o

o | EFW RIS K EHPL > X HFBAFPE Kk F D] EHOS H B
o RBRREEARTF IR L L o B2 5 A FIELFE »k(genetic
bottleneck effect) -

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

TARR AR o

X pARE K €T LG REMST FH LEp(natural catastrophes) (4% i
NLRFE S RRBEE) BEPE NI RTEEF RN SR R
HAEFT R 2R R ERG -

od A AKEAF I N N R B F*’Jffr?wfﬁiﬁﬁf;h?’?_‘ LH g AT
Rz poo Terpg) o imf;é_ (alien species, exotic species) ~ ﬁ_(non-native
species, non-indigenous species) ~ %1% f&(invasive spemes) ~ B %’ayfé
(introduced species) e *t k fage 2R ¥ ¥ € H 4o — A S ﬁ VA N3
iéc@{é%ﬂ%ﬁﬁﬁgﬁﬁﬁﬁﬁéiﬁiﬁﬁawm,i#Fé
R PR fE Fla @& FHD2 P SRR

ot R FEEY BT A AT AL 4P GHEAO|T EP D o ot h
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L PR AEL R RARE R R - 0 A H A RE
T AEGF TR R R RA(E AN R EF I 327
fﬁ,‘%t»ﬁ' sr?fé °

BRI AFGH PREL AN EFEREELRL - SBDRE
ﬁﬁ%é’ﬁﬂﬁ\ﬁ%ﬁ\ﬁﬁ TR ER P ARS - 2R
HEFRNAL e kfE5I R T e a4 A& - ggﬁﬁ\ﬁ?$@\4
«fﬂfﬁ/r‘v‘ﬁﬁxm]/fi PEFTEE - A oB d R KRG Wt FFEL
V- B AL

e AKIMIBRBE HU A b A nE A E X g T F AL RIF R
4£%¢\i£ 4 kSR AR AEE T LR RN M
AEAEA T R AEFL I E AT B

o AUpH Bl aF S B S R E w1 KR E > YIRS
FREY S F T B HBERE o 6|4 DDT e+ £ % 7 d 4
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o SOUIB(1991) ke i & ~ Hab B~ BAFI® ~ k6~ HHREFT L > #
R AN AR S EPEOSPRE AL CBERTE 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 LHTRE AT P 0 5 88N AL A ER PR
FlE s B SR 46%0 & % R FIACH KA 20% 5 TR BG40 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).
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cERP - e KT AN Ak PR P OT B2 B HEER G
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e EFEAFEEE NPT RM R R A5 SRR L R o

o P F G ETRT U GlheAl X 5 (F)E FRF 2 SERCEHE S 2
oMz AP S HEE 555 %

I
Pl

»
~

chBER- BN REHRLZFE LR REL A SRR
B E s e AL G ﬁéégi?;n'a oo

THE DODO.
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renwan (BFEF o SR ) RE FRE B e d e B ks
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8L LT 4 A 3 & (anthropo-centrism) o gt gLEEZL 5 4 f*fp R
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FAFBF T aAIE o

o&j\j_%aa"’l‘j’#”_ qﬁ _’g};;g—ﬁ"r}lj ﬁx’#altpill%\»ﬁvl]—?c

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
over every living thing that moveth upon the earth. [Genesis 1:281]
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MR E K F - AR OREbE A o LR G 4 & BRI S R
B R L P e eL, A KA %z(blo-centrlsm or
eco-centrism) c MBLBLILL AW HU A S F L TE S X E G S
Mt FPRAFTIEEESFE G XL G P T 63 ki el i
e o

'>\_

4% > 712 % Aldo Leopold % Land Ethic(1949)® - £ 5 75 &

o

DU [N

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.”
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L e blde 4 3 5 2 K (Convention on Biological Diversity) » B 7 P
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ZPE-F AP AFIHEENZ PR AN () FRT 2SS HEE (2
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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 & 4 (over-exploitation) ~ £ &3 7 it (environmental degradation)iz 7

AP SHREAETHEALS S 2 A i f]fu% %3 (in situ
conservation) ~ -k 4 i¢ * 3 Jk(sustainable use of resources) ~ 2 5 # 2 (ex
situ conservation) - 4 4= 5 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.
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(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.
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"Sylvan lane at Tai-wan-fu." In the Illustrated London News, 1884
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4

EEY

FET
K.
TERI
'll T AR
o

Fop 2ddd

mED A 6T
FEX STy

wREALCWT
1y FHI: B34
Cleanzaca
mam Lres

R

.

Fue. L The densities of foliage {measured In square feel ol leal silhoaetic per ewbic loor of space)
are plasted aleng the abscissae,  The beaght o oot abeve the groand s the erdiste. FELLDL s foliage
beight diversiy, BSIL 35 bard spectes diversity, aond PS5 D b plant species diversidy.



Introductory Biodiversity, Handout FOURTEEN. Page 6 of 9

* Foliage helghtdlversuy A MGtk S BRRE A HBIREAGFIE - BB RA O
= % & 0 2R {5 12 Shannon-Wiener diversity index :* & ! Foliage height diversity °
Foliage height diversity = - X (f; - In (f}))
Where f; =f; /D fiid BA i ERRE DA ELRA

o - AT E AT S HEARE S RIE P 2 S g AR S o B g A b
Robert MacArthur and John MacArthur *+ 1961 # 3% ) » — B 4801 B 5 W™ 7 B
HoOZEBBEREFNHB A

e HALESHEE N AP RBHEOERPT 5 SO L A MR EF 2
B L SRt hd T8 PRy BRI ERDL G R B RS T
AP ORI S SR E B0 R4 P il (microhabitat) #
Logm PEEF S e o F .

o — i Z M EF A hE#ARE 5 ARkl ,%ﬁégy; Foipi B F F) L HAARE

AXB S AR R R AR BRI R R iso

o i Btk ¥ (agroforestry)dp shi_fe e — 3+ 2 o PR3 R IFH 24k A o R R HRE T iR
BAks o Bt A Gtk E S0 E ﬁféﬁﬁﬁ“m*oﬂmwﬁﬁhﬁ
e poApt é—aﬁﬁéi EARFE N AP FETRS o

“3\\-

I MR

Q’H‘A\C“’ﬁ Jﬁ__ ﬁxfé;l’fsmd é.\%4\j: "#%'TFQ*‘_‘?'JL:‘_EE&;@E&’MF
PR B B e S R £ R ORE e - A T iR A AR
l’bfg’fi‘ﬁ_fiﬁr—g ’ Ejﬁ s frv’}fg;}’ﬂmjféif?fi]“}g, ;i,\rg °

CHFIBFHAB AR LT JIL A PSS EE AR B2 k- 1 bldolpiie B 2

w%w&gioa4ﬁ»mmWﬁﬁﬁﬁ»ﬂuwﬁ 4o R A8 S
ﬁ°%&iﬂ’ﬁﬁﬁ»wmwﬁzﬁﬁ’swuﬁx%ﬁﬁma#i@’@%%
b g BT R o

CERA RS HEAHERC S B R R B SR F T L AR A
T PR TR Y £ BRI AT o A AH A AL THRE
2= L ;1_3:5 »];ﬁﬁp;}g ~4 ETRB “‘P\ fJ'!ﬁwéﬁb’i-\‘ IS H — r4p E’ﬁﬁ o AT e
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. ;jﬁ,f@; A S LA IR (7 ﬁw;.ﬁ;‘g,g;,k% Bt o ffirds A 1 Fk¥ ,ar%,,bwf A i
ﬁﬁgx,WW%«lﬁm%%ﬁ%ﬁw’ﬁﬁwwa~ﬁwﬁwmx4ﬁgﬂm
PR FPH AP R RREREMEA LS FIREAHEFAN L5
BEEET A +MMWWm@*%iﬁ“ﬁwﬁﬁﬁ@mﬁﬁ¢ﬁﬁiﬁ
%ﬁéﬁ&’w*?#gﬁﬁﬁﬁc

o LI RPN o Ark PEAEER B A (MAotrtl) ) B Rt BEME AT F g &
A% o Foav i RELS A H 4 X T HRP I (0ap) M e B B R ERTE Az
We oo AL IRP A TR A S T E o

N E - E

.#a%ﬁ@i{%ﬁéﬁ%%ﬁ% LA AP s A A F AR S A
At o TP EH ARV IR R R - 'rﬁfifﬁ'g’fi‘ﬁ—‘f’i’iﬁ«ﬁfﬁﬁﬁji
Baz o ﬁ;iﬁﬂiiﬁﬁéiimig°

‘E%%ﬁﬁ’%ﬁﬂ*%ﬁmﬁéﬁ“%ﬁi*iﬁ7P°#*%ﬁw% 4z
RTEF AR RIA T DOEERIT AR EAEBIE L AR > EF € T
gﬁﬁi{’ﬁ%ﬁ4?%mg§§o?%$ﬁ%#ﬁigﬂi,@g%g%ﬁﬁ
BUF AL UFR o U LA S apa s R R

o e E A Atk FHRELEANZ H B P hAES Bk Bl
ﬂ\;}’fi f#—éﬁ‘f;(Tsuga Spp)—t’i’ *Ed-\ (Betula Spp )ﬁ‘ Ii mj_ —’;‘ s oo *":':. E‘J * ﬁ‘qﬂ_d 2"1’5*1‘4\ mi
ATBAZ > B HFHF T DR RALP G ARG < AR R

ﬂ}
i
‘i
En
ﬂl

o Ltk HFARFETER Y LR cF ISR RF R L B4 ER
N5 40% 05 AL BHFF Ko AR BV 6B B8 F
Tl o j g a3 FE 2 HF 0 5 A4 R F (primary cavity
excavators) o  :f- e 2§ i 4 A deE 2 AEF 0 R It R R & H BB TR
SR 0 fE G ST sk R ﬂ ¥ (secondary cavity excavators) e

o Fth? i & i s F S HPRATA N R A B A GRA L R A b IR 8 5Tig 3 en
Bk - EHEBd Loy L M ELE o kAL 8FRENF R £ & ef Tl A
AR EPR B A R A AR R U R R o F ek R
Bk iRE R hES o
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o ik R > KA EF kA RBET RS ES RFEDE £ & R o b4k
AT AERE > F R A RaRF R AR o

T HBRER L S g T L (R AL

°5ﬁ#ﬂrﬂﬂnr
T 2 & e e Bh(Ao

...... i) (QFEL G gdrite ik R Q) HEE
3@ (A)H 4eiEimp iR AT SRR 0 B BB AR R

9:&"

o etk ez AR A B IS X AT 2R fle A
ART R o E - b ae s AR AR Fr3 ﬁgrf(,ﬁrw {ftf;_
1

B ™) o 3 e ik B € B e BRI R g A s R

foG B o

|§{r517,4,\oﬂ-

eI AT A SHRBERT 0 R DT B AR = LY
RS ERORE AR o 8 ¢¢{J—ﬁ%ﬁ#%°wﬁﬁﬁﬁﬁﬁﬁiﬁ
genif ERASTHERBERD A A E A7 FERAEF ALY FR Y}
& (dody HR4t)

LR R AP B R R R i R - B
TR blAriE AT I EREF 2L RNRSA TR I RIP?FR

T
E’ﬁ*‘%%g\‘/‘l—;f‘l’ J_k—_fé‘»\‘?‘ﬂ;?-rér_ﬁ- -EB?E&“;L_HEE.?P 74%?(‘?

A BB RE

o il SR E W?*#ﬁﬁﬁmEQVH*ﬁi{ﬁlﬁﬁﬁ?i%m*Fﬁg
ERABE T - AT o AR BRI R aE R AN RFREFAEDRT

%8 1 g g A %15 4 (genetic contamination) o

o Hik? BB EBaaE F TAISAEME S (DET o AERT AT
pE S TR AR WL RER QR R AP EaES
s < AT 2 EE L (3) PRt ARG R BER

FE IR A PR G
PREBZFOFREFTHRAGEA A Q22BN RTHATE > ofEF R

AR U# D 951;71, D (B)AF p RN (T 2 X FRA (dopk L 2 AL p

i), ur,ﬁ'_z_g&rj °



Introductory Biodiversity, Handout FOURTEEN. Page 9 of 9
1y AHAAR T OF

CRBIUEPNF oA FRFEFARENRIF I RS BT AP FE T
Bk A R R B R AP Y gkl X Rk m;;,:ﬁlgﬁuz °

e MAHAAZARTHPERT AN AT ELY g KA REERED
@A E AR S S PR R R M- R R A R TR RS
% etk AMZ AL AT LR AL HEHREF LR PR - - ARHEEFRLT
FRERLEFS AP FERBIFLAMIAE  NBEAHIANG
Fo R RA R R L AW XA BB 2R Y LB AL P S R
- BITRFEE o

CHHELAMIAL IR PR BRE AT HAR GRS R B L
foo ol T RS R SRR AR P SR P ARENAHAAE
GRHG R (DB AL ETRTHREY e RS Lo BIREA S SHAH
AAFEFT 2 ARE X T H AP SRR X R AT F ,(2)? : —\ﬂl] s H
TEAHRE R o UH AR SEE S Q)u AL RERIET S T & 2 4o
B A B A TR EAEIEAE DA SRS EE SR

8

T.s mant Morisson, — Dessin de J, Moynet.

'Le mont Morisson." [Mount Morrison.] Dessin de J. Moynet. 1875.
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FLIow FEMET R B sa)
A A GRES p R RT R S LR LR R AR

-~ BIRETELEPI
F Ao EERAHRT I EBES AR BN ke taLE

ea LBAE B R e i {F LI LEHP WK E Y
e fi o

LY Nt B ok enth AP 0 &2 R4S BT AR Fla SRR R T
PR BB P o EE - L ER é‘%*’ﬁv#ﬁg\aﬂ PR g g o AL
FRREFT R frx 2 @HAP S

f]‘)“f%? LA By > L FERBA A2 K(bio-centrism) » & 7
# e > 4 A i % (anthropo-centrism) °

i%ﬁgéﬁ4iii’?ﬂi%mﬁ—&%ng#&&iu,u4y
LR HARX T2 A @A giTe “F b f FHREFATZM
K%k*iaﬁ%f’uﬂ -2 4, (BY 850 FHELED)

M¥ AP FREFER T3 F-BERZBA TR -T2 @ 87275
Gu oBE A NGBS AEATHBEL o ETUEN LR H AT
dePBHBEATHGOHAFITEY ERAK LA AR (FFF

) °

g

N

|~

'

LR ARARBe 2 A1 R Rl wFAnd- > AR EsL A
FE oA MR A DA RS LA gt R AERE 2T

?;mﬁf’/),,\fg—amumta o

Iﬁ-é\é’f"@%fﬁ;?ﬁ ﬁ/ﬁ/l ’ %5*’?5’1'&4}—§ o X mf’ﬂs‘ﬁ"’imtl——ﬁ’* T-
:ﬁ&*ﬁ%@cil#ﬁ%iﬁ’ﬁﬁﬁémi%4ii%i%’%i
FERED TR, E T

jac)

w3

(\x

0

IEE G2 F AR g NI g LR 2 fE F (romantic ecology)
WRF R AR R FE PPRIT A o (& A f 4o € B4 (Ralph Waldo
Emerson) ~ ¥ % (Henry David Thoreau) ~ & 4+ & (Walt Whitman) % 4 o ;2§
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- 51?_#5??}%15775\'.3%?.351%'&%&% Yoot PR FJREAN T EL
PaEEtd b JRIER R HE R E

\‘.'n‘r

n*ﬂ'?
ﬁo

R R L e e Rt
RAGFHEHFTROTFET RE B P PEISIE 0 b b TR BB RATE
AR FOREFF AL ‘% Ty BRI E AT LT
e H R ARG A A K o

c EWP T AT H MR P ARG T v PR RIS A
CFRNFTRRBFEAGOR R ERERE  RF L FT - AR
mgﬁﬁﬁ’ﬁw&ﬁngiaﬂﬁﬁi%ﬁ%o% ’iﬁﬁ—%ﬁ
2> [F] » Yellowstone National Park » & = 3> 1874 # o 2. S g 2 F W L &
RSB

o R o FIH ¢ AT E §_ i (preservation) # 1% » 3 S ¥ A RFT R
.—.ﬂ;}fg-_uf/\ Pmﬁ,*ﬁc

* 1892 & » #2 f: (John Muir) &2} % & = 7 — & 2Lrc e 3 » Sierra Club(& &
% LiAdk) o Sierra Club ;ﬁ d AR B R PR N AR B O R (B
= 7 Yosemite Rl % F)) > BECT TR AR R7 & B2 L8

» 1898 & » %12 4% (Gifford Pinchot)ii?t = % F+R4x % (U.S. Forest Service) ¥ £ o
BREOERPERE R 0 B 22 P kY RRE 2
RE R o mTkliE PR A N PR R SRR 0 Y RS F AT

7 e R

o % Frar¥ 2 ¢ AT H E %5 (conservation) © F] & ﬂf L SR ’?

e W5 enp e 2 Gifford Pinchot 573 % &) » £ A%k & hﬂB?fFe'?F F

5 B A Rk & a4F B | (the greatest good of the greatest number for the
longest tlme) o HHA E2 NG 2 ORAE L RS ARG

e John Muir & Gifford Pinchot ¥ & #73f e " %7 A L > e £ H AT 3 4p

o W3 I & I SR(preservation) * B AR A A T o 4ok A Faud o

QPL@; F ¥ REiFE L 0 A F A B o BT A & (conservation)
Ak AP AR FNEE TR AR 0 RATHFTAZGE -

* preservation ¥ conservation > @ ¥+ 45? P iR ¥ ? R4 ok ¥ L w AT
Mz 4 A KB A KDL E ;L,_;Jﬂgro, - [ﬁ;gdﬁvi—’\ ,}kz)ﬁﬁﬁif#
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- BEFE R B> ¥ FEEHE S conservation EFTRr £ (7 58 B
R i R B SR

ERRS

H
ED

ZRTIEHNE L7 Baet S - I FAHm o 2 A R2ZF > d 0 R
F A OREFRTIENE IR o A D e AR 0

— R RARITALL > AN ERT IR A L AR - R FP iR < R
F oo & WE ' E (2 45 UNESCO,FAO, UNEP) > f Azdp § £ & 4

E

e 34 z?-*.?\ 3R
)

o

1960 # > §t £ B 7dic4> #73) %k & & (environmental revolution) > # & ~
BB~ BET S5 3‘\“5] Saps A AR HRRA - By TR R A LA
*HFEF (DFA T ARE S QF s E P 2k * ~ (3) Rachel Carson 2 #
TEAE R A (4) R LIRS A NEL  (5) PE L B FE - (6)
His At ¢ 38 d 2 Ja kbl o

1960 & 2 % » f ARiFTE®2 FRER S AT EREL I H TR
BBE G218 SXFEIEF44 s 5 22 MAREE - 1970 & K42 »
*% ugﬁ:ﬁ; CHEFRPITEICDE Bg e o A AT o L d
B R R B E s A B I A R 1972 & 2 HATRBE B
) MmN %bﬂ%?%$%wmﬂ°%Wﬁ&&%%ﬁwéw&%
,EPA)+ % 5 H % 1970 & % B 538 (7 o

=@ )

W%ﬁﬂﬁwﬁﬁﬁﬁ%ﬁﬁfm?~ﬁ%@ﬁm%ﬁ~aiﬁﬁﬁ%§
(drfie s ~ >TReg i X)) E’ Wy iER2 L ITE R FPFS B3P R T
iﬁﬂiam’wwﬁﬁ BENE LB ET HRELY S o
éﬁ%?ﬁﬁﬁﬁ*@ﬁﬁ’ﬁ$k%¢ﬁﬁ’ﬂ%pmkQLT%°

1990 # fde » 5 RT HIREAEHEL 2 ok 230G %R FFEE 2

P % $& {2 = ¥)(Convention on Biological Diversity) * 3. %% € 3 (Kyoto

Protocol) e iz- BRI ELF FHRRLS 1L EFFZAJIZ 2R Ao

A R d e R PR pH(ETE KRN EEG o B A kg R
#\ L7 X o

O FEX RS 14 ;%ﬁﬁ@
F R T .E?‘«)j‘ul%ﬁv# Fligehd e B8R 5 A P27 AR -
BALAR S i GG B R T £S 86 LA

SR T e
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(-) 78 BET as

FOOREET e A& 284 KT B2 UNESCO (5 & B#cf < o)~
UNFAO (5% & B B #irie k) ~ UNEP (55 & BR824 %) - IUCN 5 & § =
R %ﬁ%bWwﬁ%ﬁ7ﬂii fadem & WA P 5 RIS ET S i
¥ 5

IUCN
BN ’:?,‘}};ul?—q s
The International Union for Conservation of Nature and Natural Resources
TUCN £d softify ~ 2bocfrest ~ P H o 07 B S o L R
g R s o 1048 & & 2 > MRy o B2 pepd & LR T R 4
5 /}Ew A o F] 2011 & 10 7 ok HAe ﬂ~$ 140 i & 7> 200 i 12+
SFC s B~ 800 1 4 Pm»ﬁz)"T- ’ ui—*"*nm%ﬁ?ﬂ N N
8Kz 181 B W oo & 3ﬁ%P“§ﬁ g-F TR XRPIMA K
PESF\4R13/<§—? % B 4_/1“5‘—"’5’4*??(‘7\ B2 Ky EEE60
iﬁgoﬁ%bmﬁﬁxrﬂmwﬁn)%bmﬁ%m%mmwﬁtw
B R e S(UNEP)E M %7 » » 5B & RET 0 E R n 5 o
%w‘?ﬁlﬁ'ﬂ R REEHIE R AL BN LR FEZ R T
T M p 2R I%T vk (World Conservation Strategy) ~ # & #4654~ %5 = & &
PEE R ARE AR RET BHESFETE 1999 F > HmERE R R
IUCN 75 & B+ ¢ BLE [ s i o

IUCN #7152 %5 = £ 2 (Red List of Threatened Species) » #_p + B'Z
FTEREEFRFREF B RRBEL D o BB BREFTWEAAAR A 5 - &
4 = (Extinct) ~ ¥ ¢t & = (Extinct in the Wild) ~ B g #p T = (Critically
Endangered) - #g %% ;= (Endangered) -~ % < 2 (Mulnerable) ~ i7 & (Near
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
B2 MEFE PR G ITSBRREY R g-F- = o &
FHAMZERRAL T ERER2APER  FoF 2 RER S0
Aol iFd E e F o2 g AR E R 22 ffpdh Fy nfircy LH
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FEPEERE > SRR REY OV EEZ AN T AT §
BRI G G aNT TR ST 2 2 FRT AR
PG IR L F AL o AP SFRT T ARG KA A HET
ERAE D Qe M antg- ~ Z s 2 o
- (Appendix Dindr fd> S BB B 5 A0 0 EEL G TRG R B R 2 4 fEe
FEELEE=R iﬁﬁ*’ﬁg*ﬂmiﬁ FEE§ g AeEEY
>ﬂ£%%% B2~ BT E ) o 2 R R E B

#ﬁxmﬁnﬁ%ﬁﬁﬁﬁii&éif?°

= (Appendix I)eht- R ff> > BEd A F A2 & 0 RdeR F A F
é,%%?ﬁyﬁﬁmﬂ%’ﬂ“\ LE R R A A &
&‘éﬁ/é\ﬁf}“.p%‘}\?‘?ﬂ—ﬁ%}ﬂ:’ﬁ: %o 0FF IR R ,figtg*#ﬂpqﬁ%]mq ¢
» N#ﬁ?iﬂﬂﬁigﬁFw* ﬁ
itz (Appendix HDend=fd > 2 22 L ¢ R R B iR P P2 7
LR EAIIAT B g ¥ F’ﬂ*'*’ B R FEe & F © 1idp 'Lﬂﬁsw]
w%:1%ﬁ%iﬁ*%iﬂmﬁﬂ?ﬂ’m,w@?@*%k TRl
TR KRFED > BFEP ﬁﬁ%}” BR7 Ak p ez P2 Jfﬁ T_R] Foo
AR DB AL T AT ﬁiﬁﬁi‘*’tﬁﬁ"”ﬂ P IEHRE AR
PEPE2 25 T3 L L2 FE2 LR RN 4 Fd g R
ZRPBEE S N CER BT EZ z%’: o

(Z) #F 2 8 HRT ms

e WWF (World Wide Fund For Nature)

LR REEALE

1961 # ¢ Julian Huxley #74aés = = » B 3R&k >yt > Hp g g p R F

REAFE o R A p RE G o B IR AT A SR ¢

(WorldWﬂdhfe Fund) 1988 # iz 2 {7 L4 v s fyjs 5 & 2 4Rk
CAGERETEEALAPZ B AL R 30BRTXT BB E

SEXHSBYEACT G500 p A ERFRE o SR E A

FCR % 2 8 (NGO, Non-Governmental Organization) - © ' 7 & Rt

% 13,000 % 58 %7 34 o %A £ € & IUCN ~ UNEP ~ CITES % 3% %+ B

o -2 REFTER - 20 FEET K2 1 IFZ 2R R .

e TRAFFIC International
EATAF LD EuL ¢
Trade Record Analysis of Flora and Fauna in Commerce
E 231976 & > ;% 2 PrE- A FRE S I 5A5E (7 3 Heh
Apchriogh > A A TR CITES » & FSc/f? # 7 BALH S 4o § 7
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2 5%F o PRES R BT O N 7 oo B RN é_&"ﬂﬁu}%ﬁ’ hETE
i # «< (World Conservation Monitoring Center » 5 TUCN &4 £ #4F) o &t
BRI F R RER TR T 930 BRESF o S s L B
TRAFFIC TAIPEL » = = #1992 & 10 * -

Greenpeace International

ot e

F 21971 E 0 RIGK AR AATRES A2 R MBS S
FRAlBRFOLIFLAR G- F 54 R 52508 4 _’E‘g% .g,\— &
¥ - RSP - TREEE - BT E oDEEd AF AL RIPE
cxENNLreR > B E L - (wig , i_LﬁF.a PSR :Ef—__g
Bex o zﬁHﬂs}n Mo NP2k 4 o % FiE Wk Bu| s EhE
BE P o 3R L ﬁ%@ﬂ fik o S m&%%ﬂﬁw’
PR B TS o A e B B B R KR T R
T2 e Hygr kp o FEN A é_iij"i*]”ﬁ 158 B & 72 500 g 47 &+

A o

Birdlife International

B & 4 Rk B R

Rt s B% 5 s %34 R € (International Council of Bird Preservation, ICBP) -

J‘;‘éﬁﬁ;{*?ﬁ[“]ﬁ])}% 11994 # 8 s M LA TR IR A 4enE IR

TEM o vaF 2 Ry BRI RE AT E R RE —ﬂ’fééﬂ‘*”

nqﬁgu HABRST A p AT RLIE-DHF-F Bﬂﬁ
FER o ¢ EARTLE L1996 & 117 2 4o 5356 ¢ R

‘}‘

National Audubon Society

FWBRAE g

BHMEE LA B E TR TR IERAZ - o 230 1886 £ 0 4
MEEX> 3 57T ¢H SISBAE OBy REFELFTE 6B VPED
FoORERELEERF - BRFESRT A2 100 5 BiRERHT 2 F
&3 o 1155 Audubon » American Birds » Audubon Activist * Audubon

Adventures % 7| » ¥ %4 i¥ World of Audubon 7 AR %[ &P o 4 5 A iFi
TA®HZ2 B o A AFENF I e R R A A T EE
AR RAL R RHE AP TLAT 0 B A AR P2 A P
)’lgﬂﬁitl‘i o

The Nature Conservancy

2B P A ET € (TNC)
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* 230 1946& 0 d £ W2 & F ¢ (Ecological Society of America, ESA) 4 4] @
T HRE A S TESABE R 7 A A BAF L X B F 531 0T o
TNCu ity 7 £ p RETEREL L 6 2amd R FPH 45 d A H
ﬁ@m%i’%ﬁjﬁgéaﬁaﬁwmam%aogwﬁﬁig,a§

EX-F FE€H w22 2 TEEFXLGFOLBA LI -TNCT 474+
%%JﬁﬁﬁwﬁimiM%m*ﬁ?#ﬁﬁﬁﬁé wAIRE E R
FORUBBELAREE S EAE LR AL A ¥ AP WINC
FHER TS ERIOB - P E T2 w2 N Ak
e R K Lo

Sierra Club

3t 1892 & > d John Muir % £ *+ ¥ K ﬂﬁ-‘“;ﬁf" o}ﬁrx{ g E’_%‘« aé"‘ °
At 20 MR SVEMSS MRS

SR Eﬁwﬁi‘wﬁf@ B F HR R R °EFLF -B iy rgﬁ » 60 % :[&A\
LR 400 5 B R ] e

AN

‘?“
_j
@
‘:—t
H
?s
Qt
s
»»%
=
'}?*
et

(2) Ay ET 2

The Stockholm Declaration on the Human Environment
N R T S
;e 1972 £ 8046 B B (Stockholm) 7. B B3 & B 4 STk AT 3
¢ (The United Nations Conference on the Human Environment) > ¢ ¢ + 3
SRR T S BAT RS TRNMEBRE BT R
%?26@’?3*145ﬁi%3
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.
Development and environmental concern should go together, and less
developed countries should be given every assistance and incentive to
promote rational environmental management.
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.
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.
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* RAMSAR

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

CEeAEE TEARERBRALFREERRKFIEN 0 FE B 1971 £y
fa*Ef (Ramsar) & 9 > s m L BB ER FX o iF L B L ARFEIRK
Bode BB 2 BT A c R FE3ELRER A E - ERR
REREANAEPN L B RS BFE kB P ER AR R
FEHHRE A ke FRTE ERFE YRR A Ry RE D T
Pae G 960 %GR &AFE2 RE G 858 B e 54500 2% >
B fod gk 3R L 2 TUCN 54,30 -

» Convention on Biological Diversity (CBD)
EELR TR
1992 # 60 L RZFIRBEERY EF 0 1993 & 127 29p 49k A
iﬂm*“ FEEA F 5 R RT K 2 fIEAT o '{ o
5 (USA)#E'.ssr fed o FCRBE B ¥ 0 B g AP REAE o gt 2
HI mfty PER o

 United Nations Framework Convention on Climate Change (UNFCCC)

ARG ERCHEE DY

1992 & 60 FEF 0 1994 & 39 21 p A ke AR P enhrab§oiE kAR
FIAEFEORFRALE ARAAA R R R RS A
AR DI RREERREFE EFERTESR BRREIRA G
IR AT ATPBGRES T AR T BI oREEGLS o
GORBFLCR R FAEHEY BB FHER  LATH S
Wz EREHR -

 Kyoto Protocol
AR
ML TS FF R KR D Q@ = =% 5 W ¢ #(Conferences of the
Parties, COP) » 4 #87. B » 1997 # 12% 119 § % - &% B2 « g
G F A% AR T 222005 20 16 p I **$i°*'gp7*{§
Flo BERFSE R FWEC e FHIET MR F CRCO) T
(CHy) ~ § i % § (N20) ~ & & A4 i 4 5(HFCs) » 2 & s i 4+ (PFC) ~ % 2
iwzﬂﬁmo?#EW%aiwaﬁi2m2ﬁ@’£2iﬂﬁ**ﬂ“1”0
ERU52% B BENIR 8% EWT% B A 6% R KL HE
B P BB f 2GRS RN A S AR R
FRE O B LR AE RR o



Introductory Biodiversity, Handout FIFTEEN. Page 9 of 9

FEGREFCREI S BIETRTEF > BFRAE1990 £ 2R
FAMPEREL T E55% A a2 ke B 2TRAL § B 2005 # ¢ i T
TP L ARiEn R ETE 2% AT o RFRTV IR FR K
P b AR R R o 7RI e 33 20 L2k IbH (USA)
FEERECEREIFA ZALRFPCER(EZRIF I -£0 ) 2
TRRITFHRFAFRFER chs-BrriFa@rs c BZ§H

PRFFDEFFORERVIFFES Y (402007 Vienna COP 13, 2008
Poznan COP 14, 2009 Copenhagen COP 15, 2010 Cancun COP 16, 2011 Durban
COP17,2012 Doha COP 18,2013 Warsaw COP 19, 2014 Lima COP 20) - & &

PR RET R SR BREZFMPAE P ARATZ R o

(SR IR ST TE K
c HEIBc MEDART HHE 28 -
http://tesri.tesri.gov.tw/view.php?catid=473

o HEM c FAMLE EBE BT RELIA TR
http://www.afasi.gov.tw/public/Data/511151150171.PDF

2T AR

4 -
_@m§F
* i

e
v
A Rt 3B ERT RRAMBRT E0 - 7 s BERA BRI
ERH AL ER BB R LR G T HRP




I thrta



Introductory Biodiversity, Handout SIXTEEN. Page 1 of 8
Blaw SRS FT R ET

TE WA b S - F o w PP TR g 0 SR BT Hue s 5 H
AP IHRMEFTEETZERERR R BAP- AL IR o

S AEA R R T Y

W > conservation » E A g FFRDER o AE B SH A ER
AR AEIREET S RRFRET B rFR I mE e Pne vl s 2
AREER R E AR AL S A QB - R S S .

SR TR RIET SRR % TR e §3E R
(Austronesian) o ¥ “bm "% A BT~ 22 L 3F D L BATOT JRE AT R R A
%’Wﬁmiﬁ4%’+%*léﬁﬁ°$%?W%i@#*%”ﬁiﬁ
REZFSBE® A SBRT N A b REB 0T - o SR T
B EEETARPER S D "/‘/w\i%“ R lmxf]t*’;ﬁ"i‘gg"i’ﬂi
B+ 9 EFE4 6500 & 70 5 Eut i iE% > P 5 500 & o 1 K EER foene 2
AR e

SERANE D WA S R B ALE 2 B ARG p AT IR AR
“ﬂaqmﬁéaﬁwﬁuPepwﬂWﬁn’wﬁﬁu%%ﬁé‘%”
B2 BRI EHREES  H WA SR RS D 2 R
,@ﬁ&aﬁﬁ% FE o

LA M AL S N R EA AR BE R AN R
G4 RBAE N S AP TR AR E S SR £ o
FAAE A RERESHFT TR RO B A R Y R A

SRR > AR AR RENTREEREL RO
RPEFEE A FEE S L R

TR ALt S P P (1624-1661) 2 B 5P P (1662-1683) 5 £ & 1 4
B DEENp A DRGNP T EAR SRS R
M2 kL o P 2 R AR SHEIER cﬁﬁ&iﬁﬁwagg
iﬁﬁ’m%ﬁ@ﬁiéiiﬁﬁﬁﬂﬁ%%omm%ﬂlhAﬁ%

g%k BBE o gk o d WEARY 0 B gL BE- ~:'ﬁ



Introductory Biodiversity, Handout SIXTEEN. Page 2 of 8

ER R SAFTINT RA 1969 F 0 SHFLING R LETR
FRES(EREHD) 2 B TR I TR Z FREE - ATTAE
TR R IF

*PQ

SR RARFE AR E AL - S FEPN > SHTEZ A2 A
e BB oL HBAd ROV ZRIER S P EARTELELNLFE
H2ERARAA T AR B RZENZE F MR F AT Rz R o
ZEREA A R AL R 0 43T P AR B 5 (1895-1945) -

FIERGEER S SR P S REL PENE F ARAE A kT %
f@%—%—sii@m,le_/_),[’bg-l;}w L N IR éﬂf%"g ZE 7
Har Al BARYHE . SHLF I RPELPEEA L T 2
FREA TLHFEGTEIEFE LV ERIL o P AR E RS
PEFALOPR BT RN EF)ITRGEL DAL 2SI REPE
RIERIE SR S A R AR

pi%@%%@%ﬂ@’ﬁi%i%ﬁﬂ?aé’ﬁﬁﬁiiﬁﬁim”
Foipd REF R AT R AR QueApsicd BB A 5B LR
@;%ma@ﬁ“W%p EHED BT R T b fp Asingd 2
w2 E Bl ERAILT r/?"\; ARz I AR 'Jﬁf—ﬁ_—}’?]g]’l&’ = K
T e

Bi%@@%;ﬁyﬁ’ﬁ4%7ﬁw@?a;,44%ﬁiiuﬁzm
S EE G EF LRSI A W%r@*#?ifi:wﬂﬂﬁﬁﬁ
(Ddp THAET 2 TP QR AL PRI LI F

AN SR I
%@pma%ﬂ % 2 e prp (1945-1970) ~ i £x F PFE) (1971-1980)
5T P Y PP (1981-1990) ~ R < 3 pF P (1991-now) °

BT 20 PP (1945-1970) 0 R K sApe b F AR FIFCEE F oot o
CRPIAY S G o N Bp B R 2 NG R R U ¢ R R
E\; LR ?/}ﬁlﬁ'—q‘ 1—,”—31%\ “éﬁmﬁvlfl"ﬁ" ﬁ , i§‘ﬁ_%§;{}:%}<i o &&?J_\F;,S}éi

TR AP I REOPEER G RAFT 2 B R ETF R

T 2 (1045-1970) 0 - S U Peid ehm i £ g A
1949-& y & ’Q-&;‘«'St‘l—rfaq\SOim s A [”“:'_uﬁ'{“g_], FITQ ’l%ié;



Introductory Biodiversity, Handout SIXTEEN. Page 3 of 8

37 18% - 1970 & » & X E3097iBH 4304 ~ > A v Bl - T FH o
L ARII% - LA F R pA S I REET A S ﬁﬁ

B B LAl 2 I O RT R RANA R A FIEL A
A

r

PERTEGEDISTIANG | F T T SRR A TR
THAERL IS - CAF TR EETRSSEARER ¥ B
P ETOERERG P2 BRI PRELR S BRANFR
BT LA BT BREFAF S RENAL BT 2 ERT 1
Fao0 BT AT B 6T o

’)j‘ﬂ‘zz}f—:i cAHERR A 201971 % 1972 & £ A ke SRR
= §%mfﬂrﬂkﬂ EHAL1971 E 2 A S G E T 5% 816,092
NE 01972 & 2 A S B EF BB % 1,800,163 Mm% > 2 14k £ T 5% - 1975
ﬁiw”ﬁﬁ%ﬁ?<wﬁﬁﬂﬁ?*?£?yﬂuiﬁié§iﬁpﬁo
1975 # > S@HERRF ZHB I AR (OHE2 FREY IR T2
ERPEZPE 2 B F SR QFEFHEFFFT L R
CHEARER B 0 rldesg ok 2 FAE o Q)M RS Bk ARRAR S iR S B A
B Eiro

1974 & - fRirh EHAE K2 F - BAREER N2 LEER -
AFm pRREF RS L RZ R v P FAF G2 3198l E> o F
7

%y O

‘Sﬁ”*ﬁ*ﬁ% AASHEORE AL SR RT 21070 # Rde
HeE BFF o A 1970 F & > FARE F e AL EL ¥
AT P A RS SR 0 B AR R RS
YAERE RS BAp RFROERNT P AL AT RAY

)% sk o

01980 & > HARFFLEREFE BRESHEPARAFTLIFHFEFEILR L2

e B TP REY o RAS SREET AT o SO AR T ALY
S D E - 2B TR EET S L 20T H B B T
REIFEEAN D 2 PR 2R p RETHE S Harh R E5
BRI G o AFREDREEFARD R T 0 RN Rk
FLEE P

¢ 1981 £ % it FTA P F 0 F F 6 A FR R p RRT F 22 k1986



Introductory Biodiversity, Handout SIXTEEN. Page 4 of 8

EoFCAA R F o M BAG RET R DB 2L 20 RARTE
dt TR R WL AR BRI G A BT R
* 21989 & WA BLETEOFF G BRI R T A B REE 2

TARHE LY 2 R hoa Y AEY BB P SR 20 A
A EERE ST AN B E R RLERR

MRS Fli2ee>r 1972 &8 2GR L 8§ FHBE - P sty 2% W7
Nl 31981 & 4 A2 o hyiEE 2 Y4 T 10843 1986 & 0 R
AL BP L AR ER RSB sS 2 01992 & 2 1995 £ 5 A u| &
2EHEEPRFOF 2007 & 2 2 L BRER RO F 02009 & &+ Six
RpSF e pa 2@ d ~ BR RS F

ﬁ%ﬁ%ir@ﬁiﬂi < 1989 & £ ¥ - @AKo mENERY $
Fipfpeed] s 2 z%t&f#° BEAR 1975 & 2 18 fharkh e A RS P R
EEY g e BRI E R TEEE R bR E
WM el < A FFE TR R SRS E A0 mé‘;jz-o 1980
ERGH ANERA TR &30 1989 & MAkir b scd] 2T 25 H = o
2 S HEMIRY FOERIEE L oA R A R A R A2 1 701901
£ TR E R Rk TR RER CRROFZ A2 R B HRE R
BB FE o

SR ITE R chgikiE R TR R RI(D) R ERE L
HESFEAAG ERES - RGEBR -2 AP HEFZBE (2 st R
BB EHEYAIESEHLRE L AP R B 0 T AR BTFE
wﬁ?énﬂﬂiﬂff“(mJ%Eﬁ@i A AHEYHER AL
# (anthropocentrism)z_ f& & &_7 &% &1 #5124 & 3 & (biocentrism) i %
B ¥ AR B AR o

%iﬁé%ﬁﬁ%ﬁ@%ﬁiiﬁﬁ’%4ii%T,ﬁkﬁ FERES
N o N ,%gr o @ 2 A E R AR IR B ILETE e
LLHA O IRTZRN L EDTEZE o gt 3 H R ¥
F2Z2E2R 1960 % 1970 & & > 22 K AR ET LB e & AL
] TooT AT o N kAT FHELEL 2 f Ak BRE W REN
Co FEG AL B R e 2 - v IR
i’iti%s@2@@ﬁ%4ﬁiﬁﬂiﬁ%oﬁéﬁ%ﬁ%
ER RN SN L FCRE B SN % R T W
biocentrism 2 Atk 3 i & 3 2 F]¥ > @ anthropocentrism £_ >3k 2 4 7 &
BRs 2 g AFREL 2872 Lk MER o Fikr EURP R &

o
A s RIS

-

RN
Fow

-h-‘\

i

e

N

S

g



Introductory Biodiversity, Handout SIXTEEN. Page

WAooy 4 AL F 5 RIEET -
’F?/}Elmé:\i%‘fqu" o

1900 & (5 5o/ MAB S, & e f
FEHAD 2B I ML 2 b
BHRBZAEILKEL > 4 R
AT SR 2N T kg g
FEIFE o

1990 & ~ ’f],%’ifﬁ' SHRMET A S o4 A LA TR < OREM L
dhE o 1990 # Rz o d A LSRR HT I A B R IE S8

MEA M T H 2 R ET R
BN T TR RGREES X8 <3 S gt
€£ﬁhfﬁwﬁﬁﬁﬂﬂ§? I AL
A~ PR R B~ o A dfk R

50f8

LSRR L IR

F22o 0k o BRI RS Y
Bsg B B X N2 p ARIET B
FREFET R BANGE DA

T oFnd P I HRERYT 0 &

1990 # A= 8p » & 5 R EBA R SRS B £ R

RS S BRI T s A LB
FiL &g s A AR RTRT ~ T
ST ERT B ¥ R iT L g
T 22 R L o e 4 P § 4R
MAT A 2850 B3> BEF AL -
ARrAES G BE AL

\4-

W A i L - w e s Ht LR
TR KA LA ? ERERALT

71990 & il B2 Bl e R

B4y TR EET S
%#i%l*@ﬂ& ek g
I":"lﬁ’?’!‘m?“;%%/n sP\?Eﬁﬂ\J#B
FigrbenaarEg 74 R

’



Introductory Biodiversity, Handout SIXTEEN. Page 6 of 8

S LB P I HEMEOET IK;HL#FIA' 35

B2 2011 R SHSAP S REETZpMEC s BLE P

FCIM TR F 2 g

Y’]"lﬁv;}‘f'lﬁ'—q /z‘ ‘1:7F’H§/z‘ ‘;, i

Ak RZpRA

@Iﬁ?q_,

(LA = H?‘Pi?‘#g»ﬁ“;‘ Jf"”vgi
AL

HMEFRBEFREZRRBEFTHPZ R

/TI» ‘E{FT'V o ,:v_,gfl# s ;J_\ /ﬁ—

+$ o (TFTIA P T I

g~ SRR 5 M

SN RATER2012E- 0 &

FFeamp bt 218

BT %‘«
pAREY

#
z -

q_/b'ls‘\:'g NE IR

=
F oo IR i
o

g

—

$ 0
k4

U F R o 3 m ! E'ﬁﬂwﬁ%?;‘li A

WMo PR & f F 2N FAFGE
lfoﬁﬂmﬁgﬂ?fﬁ&ﬁa;
FET I MEBEBEEETREZ - p A&

AR ERE -~ JEESE > TiEpHE -
J.;;g_%ig ‘P\EIL*K‘IE&I}?T%‘ NI
Fr2 AP E o SF AR T RN

18 fF htrEr

R R U

’Iﬁ%% Fdn T o SHPTG T

Mz Pawd PFIRYEF AT B REFHFRF2CFTAFFED

Ko A EEMA - o fed S ARG RITE R o Ft P S d B A€

HWirh I B2 P ERERFIHIFFLR By L BT 5K

THEAKZ AR PE g HAE AT REPR I FEE - AT TP RE

Fod PEAEHIEREBR T FEIR T MR R
& 2 19.5% -

E R %ﬁ‘zz

A3
I/‘\E—'E\g\’ ’;t.‘:/ ?i’k

i §

AT BB BB S B

MpL B L3 B R 4 A TEY - 2 LSR - FRFRIH

4 /'«7&9 ° E JJ-\ Iji'_g’ Fe i1

NEFE3 -

B

Et A fE kR 2 R H 73R

%éﬁﬂ“’gilﬁgﬁﬁgﬁﬁfﬁféﬁ#7 g 3 @SS
TA S REREI TS E R R B RS R RT AR
B PR ZRKREEL LI 2 AR £@§ﬁ§%7paﬁg}
HEd 25 5P HTaRT ~ R P2 240 R

B thp RRER
_’E;%E_:I‘ic

FHPAET > Fri kL g RHFETAFF ETE 0 4y E ¥ 3,000

ﬁm?ﬁ%éﬁﬁ’

FEEIR A BN llvﬁ';,»bszi E;z,g-?ﬂ‘ % o %W 7 4 ®F 0 ik
FHSF P BT G B
ﬁﬂ A TN IR

[ S %J}E

¢ 35 ATRS

((( #ﬁ‘

-

A S IR S



Introductory Biodiversity, Handout SIXTEEN. Page 7 of 8

el o BRiTB 372 L4730 2014 & = 8 2 p 424 sk o

c FMIAET o FRIREL GV B T ARG R T 1088 # 4y w2
ALY AT S f 48 5 RS SR A SR S F kT
WD AT R RE R SRR LR SR
BOGARAL S BE SE R AA\%giﬁae@rrvaﬁygﬁﬁ
A 18 0 2002 £ 15 W S &R~ SR /)@ K~ P HE E -
Sk T R E SRS T S

cPHFHASF SRR AL FATE R AR EEETHLST AP
Py w (012 &85 T4 55 Jfﬂiﬁﬂi“"w)i###@é%ﬂr’
Foob R s f AN AT R € 2001 Efab A 2 A B S RPE P o
¥ ek ur_é‘m%l‘ﬂw SpoApm ko AP S HRBIAMKREFLAT R
Pl o 542001 A 2 A B S HREBAY Y s 0 ¢ A FT T 7R3 2004
EA AP SRBAT Y o

R =R LA TS Sl

e AT AP SHMY S RIS S HBRREL Sl H S
ﬁﬁﬁ?ﬁﬁﬁ%?3%4%#%*ﬂ?iﬁ*%%”%fg,% :
&=d 7 Paj:L HER LAY S HRERET A gIm e .

¢2001 # > (TR EA P S HRMAF T X RFHPFp A4 L ES T 42T 4
LA EL NG o TAT BEEMP R (DETARDLIS SR (2
,%\qggjn]% 252 AT R Q)T EE R A% d AT RATF KR F
A2~ R F I REDLRZ B 0)FE T2 e 2L FiF
?iif;'¢fi'ﬁ°

e AP s HEBRF R FF R F THI A () RrR LSS
B Tz Bpdedl s it 25 SR g Q) e 2 & 5 R
TEAEH @) et P B KT VREEF 2% (6)
R A T Ay '

|

=4
]

FitE S Lk I

o F5MFEH IR REITE BRSSP RFER L 2 L o (30 ceiba HR)

o

¥R SR ¢



Introductory Biodiversity, Handout SIXTEEN. Page 8 of 8

o v % ¥ (Patel AD) » thp 4> % o £ 5 5 3801089 0 SN 4 B BT L o B
ELR gy 208 -

c LA RTRE 2 ETALE

_— 3

http://econgisdw.forest.gov.tw/Download/Books.aspx

Coda

CRHFEF - FHRNLE c FLRFH AT FEPE S
2 I FERE ARG 4 o ek R B2 Fais s B
BIR2 A S HEMEET 0 FRA- AR L e d o AT
Fok pPETAE PR 0 PRERE ALY o A F

% ° 2

o F 1y f—?fﬁgﬁﬁ%ii%’ :

thanks



I thrta



V)

EEEE
))I}f.__‘i‘i?l‘l‘ﬁiﬁ:n
&

A ]
’X\&"ﬂy Il ‘4

‘”‘"51 i
'“il\.il\-l 1&4:;{‘,* ?E
’ L

PR
)

D ":E
)

o

In varietate concordia





