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Abstract

The passenger pigeon (Ectopistes migratorius) was a species of pigeon that was once the
most common bird in North America. According to some ornithologists, the number of
passenger pigeons is estimated as many as five to six billions at the time when the first
Europeans arrived there. But this species became extinct in 1914.

There were a multiplicity of causes in the extinction; first, the extension of telegraph lines and
railroads into the Middle West of the USA beginning in 1850s, second, the loss of vast feeding,
nesting, and roosting sites of the passenger pigeon due to the massive deforestation, third, the
rapid population growth of the USA during nineteen century, fourth, the commercial
exploitation of the species, and finally, the infirm and weak protective efforts.

Some important lessons can be learned from the extinction of the passenger pigeon. First, it
shows how much critical the public interest is for a successful conservational movement.
Second, it illustrates the need for strong laws and practices in the protection of an endangered
species from going extinct. Third, the fate of the passenger pigeon proves a very important
principle in conservational biology. That is, for each species (bird or other animal) there is a

minimum population to sustain the species. Ecologists generally believe that the extinction of
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the passenger pigeon was due to the loss of their numbers below the minimum owing to over-

exploitation.

Keywords : passenger pigeon, extinction, conservational biology, optimum population,

technical development
LA E

£} 1509 @ A7HARE 3= 109 A 2090]
2k ojufojnlgt @92 FEE Al 3 5=l
k. vk2 o3YH]E7](passenger pigeon
Ectopistes migratorius)’?2h= Aj¢ld],
Sulof Wl Mol A& S HHe
5 Aol Z2A A 509 W7 609 vte]7
O 7 FAHL o] i FA Fulof A2}
< M 30 WA 40% 7holH, #A] wsroll A A
AL Q= A ARE B 42A] 9 W =rH(Schorger,
1995; Sullivan, 2004).

o] =7 = A7 7HA Aol Fa IR ALY
oF 21"} AW Al g H o2 7FEE o] 1850t F-F
oz 2257] Alztste] &3 309 $-¢1 1880
Aol ARAY A dEi7E S Stk v A4
+ AAUE SEYolA ARSETE 1914 99 1
A ke % Ao ek AT gAY o =3t
A=l HEEo AN See 7 T wpAt
MAEC] A ot A ofBA Z=Alol A=
AL &R Foh=dl, ofulE7Iv Fedt 34
ZQl 7] 50] Qirt,

o] E7|= AT =4, At olF
SF A"FA], 2E0lA 7heliRl Q17ke] &

gl Wl Ak %olfﬂ A

n

ol

=

1

*2,

-m
Mo s
o 2 oR 32

_|>~ 30
of

flr

o

iy }11 _|1m

o b‘
=
. fo
n‘fﬁ
)
_|

oXL e
o

J_ lo Lo
=
=

3 EAA EW W AHEA S gL o)
£7]9) B5G AE Al Yh) Agstar et
LR EREREL L

<& A s @ o=, g @‘:}4 Tt

= A HEZE i A old FERT
= Zioh A olso] o Weetew e W
I 2ESIt(Mann, 2005, 354).

%U] of A5 W& vd 27| g7k HEAt
L o] ofupojuidt HlE7| Hof| Hote &
‘:} d& =9 Al dl AZ < (Samuel
e Champlain)}> 16054 7€, #<Ql == sjite] 2
AollA Al o glo] B HlE7|E B A
Frthe 7152 E% chBlockstein, 2002). E o]
JUol Azkle 1 B2 o]dA Ak Ak

= B2 HE7I7E o7lel A s

e rlo

A 2~ ST
3:"" ox

tlo T
N

o
P
e
e
=

1) %2 wild pigeon, wood pigeon, red—breasted pigeon,
blue—headed pigeon 522 & \E}(Forbush, 1917).

2) POl Ector= WP (outs1de~ 5ok ghelojolm
pistes= ‘¥, =, 4, WA (trail) -2 O}L ofghe]ofo]
t}, u}2fA] Ectopistest A4S “*01‘4 A se ey
(Wanderer%“/}“ oJujoltt, Migratoriuse F7]422 ¢
A2 vl olehz 0] afelofolc), Wby ofsu|E7]
of she g7| A0 ofF ek WAy ohs oltt, 44
(B)> 1E}i°1°ﬂ/\1 =), RS oM@ HE
7] (pigeon of passage)©|t}. o] o|GES shss 7t
= oluboubgl ol HFolA fedE Aol
http://www.sciencenetlinks.com/lessons.cfm?Bench
markID=5&DoclD=374.



2|0 ASH HSFHM0| 0Fd S 485

2 R Ao AY AZE etolu AlgalA AL
7hedl 1 wi7h dopg wwisiz) shsS 7kt
16254 wal= =, 16319 mjAEAZ= Al
#(Salem) % , 16984 Folx|ofut B7FE
T U3 HAES JA

o u|E7|7F EEote AWelA= 1 b7t
S d=Fet, %% 7] 1o 7pg &
Ql M52l o] A9 o 1=
A A FE TE 0] —%017} 0] =39] &9k EA]
OF Y| o] Foll, et At 329 o]gell, At
A1} 9] o] 5o ot it d

e EA]
= g
2=

A

1. of8yu]-E7]2] ABE]

1. UiT= 2M

A Yu| 579 AFFAL ofF FEA A7
9 odl Aot Gt 152 109 vhe7t de
P Felg olFH A

s, 38 VA A
WA olFetn, WA o

A A7E Aot
(Sullivan, 2004), Qx}ﬂ%
o &9l FelE 8 4
7loll el EolA gllt. oA
&2 ALY T2 wol 9
a1 we) Tejal e gotop itk 152 “HYlA|
oAl ob& HaL mlA A AY
(Sullivan, 2004& i L [Ex =l
& &1 AUt SRR AY
Zc 2000, 142) Z;;Ei A&t Y
&9l 2AY A= ofduET] UEY

X

O o

5
£
A

SN
.

O

5&@7\} g1z Bralo g ola)e 4= Qi) 7] Xk
& T4 Eilsatiation)o]l |27 skl 9
Z&o) ZAV} 9L AEE AAGE 2838 44
g 4 Qlnh B3 nEE UHE AT S £4
AL A2 WA Y ol gA) o)A AAES A
2E B33k = 4 Qi)

2. tjoIs

olgulE7]= 1 At ols BGo R NS

of vk ARG UF 2FSY PAR 2

=t |
Abe] @< (Alexander Wilson 1766~1813)¢] 214
ZL g Ao wEw; 180617, &2 AEY]

Au]d (Shelbyville) A ollA] ofg] Hog F-5 o]
S AR ofE WaksA] 7 o8 Jolrh= HE
715 BodTh FA “YFoA QEZTNA| £o] B
£ 22 BE HEY] AAQE, oL HRE BE
NEo Wwr} Ero] whwaich " (Forbush, 1917)
18084, ¥<o] AE7] ZAIHE (Frankfort)=
7HAA EATE HE7] Wl Tof ZAMekt 1Y
©3 3 Al HHELE Y] A7HA] ke vlE7] w7t
AEste Al 47 & 4 §lo]l 2977, 1
£ Zo] 16427} P4 daL dol= 3802 =
A, Aol Z2FH HE7|= BFE 229
3,027%F 27 wiE|= 4R e o] g9 k&
A HolE ofgyfol Wt o vield =EE
1/29F1E (pint), Z 0.275 214 Yeokal 7P 3
S uf AA Fe= 2 608t 6,634ES YR E 3§
th= 23S Ak (Forbush, 1917).

25 ofjz7tola s7bd & 28 ¥ (John
James Audubon 1785~1851)% 1813 9] o] 7}
AE7] F9 e3to]e 7 55 wet Fold
(Louisville) 2 7h= EZol S550A GAZoR
dolo] Foprl= AR HlE7] FeES Bl
She o|F BollA AXK L7 HE7|E & FhaL
Sl A4 gAY ol FHAF. wid=
ARl A g 2otiltt, vlE

=,

= O
=22

3) & 59, 2AJoF 2] Crockford Pigeon Mountain, El
H|A] —r«] Pigeon Forge, PIU|&E} Q)34 AHEl 3=
©] Pigeon Lakes, UH|AE} Z+2] Pigeon Point, UJu|4

Bl FjEetolut, 9324l HIUIA] = 59 Pigeon River,

oltjolit 9] Pigeon Roost, HAB}Yo} o

Plgeontown, ujA] F9] White Pigeon, Ao} 32
Pigeon Hill 5

=741 http://schools—wikipedia.org/wp/p/Passenger
Pigeon. htm,

AYPHE7 = A& 10048k 5ok S8 Iote
(EAR= 604 80mHY, & 96WiA] 128722 F=43lc),
http://www.sciencenetlinks.com/lessons.cfm?Bench
markID=5&DocID=374.), AlH %= ot Hojytr}
(Audubon, 1946).

N
fust



486  EFIYEIL M9 M 5&

oA A AARE 7|t Bl S 99E
Eolo] AUzttt 2 a7k A7) Aol o] =
A=, 1 fe HE7|E2 s I At
E Azttt 2o alo) Fa 3grtolu AlEH
ThAudubon, 1946).” AH9ES &5719H & F
o}(John Muir 1838~1914)% 7}&o HZoz Y
g7l gE 2 Ao| =dl, 1 =7 Fupy A
EA 23U XA BollA AHA E7AE 7HE
W AL A AYUZcHMuir, 1917). Sullivan
(2004)9] ALl w2, 18664, 23 71 A H7}
Huciel 2ete] e RS AUt 22 1642
AL Zol= 500429 oH $Hs] Fatet=d] 14
AJzto] AF ) 11 Sofl= 359 nhg|7h @i ofdn|
E717F A& Ao R gt

3. HO|EQt FR(EHEE)

o PulE7]50] HoleoA TR Foet 5+
AA] 1 ol gHtFolv APt eoHE uizt £
2]9] FES 93 o HETIEel ¥FolA 2A
£ 39 B Bl 1O 3ol Eksto] o€ A
#thAudubon, 1946).

WE715e F7F WEAYY W) vt BopxE
53 o2 BAS 22)v] Fo] A4 mugt Hio
B EAAME AR W21 1 FA0 2 Sojrty 3}

Hel= 08 HHo] Bo] Agt a4 7150 "t
Ve UE 4 gl SRR ZRIUA ¥ Y AS e

AU, o7 2 oA 9 v A e GG
A AE 22w FHEY vkx] Adigk Wol F-5ol| Al He

=2 E 2N
< Bls5=s

& A=

_IE
fr
)
.

oW Al HE7] elt vl vt wAL
Zo) 4007 A5 450]E% B At o
Fol & 9I2 T2E R Uohn BAY A% &
oAl WhEelat Belo] BUL 1 A2l 77t

Wk g
o|9u|E7)7} ot 5l A7)0 4Hl ThE BB
AL Aol AF4eE Aosn IS
S P FTNA PRSI A B8
WA & £ BOLATT A o ek
A ZOADEILEE, 2003, 149) 4 veto]A =

=

E FH AIY AFY dHEEE HolE B
-':r ofeF 3T HlE7 59 A3l ol e = U
7F AR Wt vlEr] #AE X
TRA7E S5 BHALL 2717F AAWT As A
A2 AdElE £ Wirso] AobdA] 3tk b
it} 1 ofgflo]] 4= EX Q] wjAdEo] &ol7| njE
oltt, I w2 AUl vid=d vlE7] WA A
F 3 ch(Sullivan, 2004).

-

4. AT} HAR|

ofH| B WAAE Solgt ol Wt
HALS AT IAE AR 9] of 7o) 2
A49wolch I8 e Folurhe golt Fia)

E
)
T
o
Hir
o

ﬂ

ol AHES %i}fﬂ *H?/le %_'7& Hol1L F
A2k 715 HEE A GAS] wdtt, A7l= A%
Ew7F u ek Rt mg 2golH HrE
ot o 23 ¥ FEskal FAE o Uit A7l
Ho|| ujZ3l dte g WAS Yot H],DPOE
1401141819} AAE HolE ghop M=t} T2jn

4= QA 9 guth(Fuller, 2000, 256), HA]%
1%1711 W21 HE7]E2 4 | 59 oA
O]3Z 27| =t A7l 67 HolH 2hAE] 4
grth(Sullivan, 2004).

ofPulE7] = Rt FUAY AFH otES
EEE FA0] At THiA dokEE BE AA|
2 zpebd = QL) oS = o] o 4
et AFelA 71 - 261 A& ARgitt,

AEZ7HE AtolollA ofgiu|E7|7F o dof 2 W

) o [ o [ 1

O_L,_4

5) HlE7] ]9 o)F- A5 T2 o|F ATt AlGER= -
% Q)% cHForbush 1917),



TAE BTl dsjale ool BEsitt 1
H2Q] A= ot W] Ha7]o] £ ¥ - A4S v}
o] — EAE Ecte AlY9, A B 7|2

HAR) O] s 13 4 Qs o] 9] ofe] e}
gtk Ee2 180674 Ao g HlE7] R4
A& PR, 232 Fol = A=of 2ol 60
AR ool ik, W s Ao 2l -S4 10074
7F E Tk vgels %5 VJ ‘47:7%]9} Ui

WA 42 BE R A2 HYEan U
shbo] B 5044 100702 A7} Ao A1
(Fuller, 2000, 256) 250707} Y& AL%= 9llct

o= o

(Sullivan, 2004). Ao Al= uff, <], o],
Zx2 7 o$ yitE] SAEEe] FA
A "ozl g3t 75 Hoy EHET

(Sullivan, 2004).

M. eYul 7] FE o At

1. 7H=4at ofstulS7|

u|3o 4 715 2] SlAb ojsyulE7] SHae] elah
o7 Wt Mol oSS AEYH
B AT IR $28 Aol A7
of BT we Qe AL ojnjsy] ol

=

B%o] ofFulETIE GES oFESHE RapuER
ZoE|E goo, ARolN Wikl R

A &7 Agdos gk W] e Frf,
ofgfulE7|= FAEC] o &dA ¥e
e AEeIEh 53] ®A7]ol= o e E8
T glol, A ol Soi7t FolA HE A= A7)
52 74 2o = cHEhrlich, 1988). A=
AAREGE Q715 B4 Folgl=d|, ofuEtt H
S&otl AMFAE WolA SHo] FN REr gy
zoltt, £ 7PEAN A= ZEo] fA HA
A Aeshr| = Fl% A7lE ZnjzA & 27

g v

]

18009 zoll= 2AAY HlE7] A2 ArdE

So| $AUT tfrshALS B3 HlE7] 8 Zol
8 UYobh B o]2A shey] 2
A T AL W o|Zolglet. 0|52 AE(]
o AHoR, Rt APFE AU, ot
A g mAOR, ARl 7 Abiiet
& vz A0 goky] 93 oo Ea =
S

2. M 4

ol guE7] Ahge] 24
g 99thEhrlich, 1988). 5‘2
Al TAS WA HE7EL
= w2 ATk SA offoll nhE &3 1+
S o} 97|12 AAAFE AYE SAE YA
A A7 olE=Re A7 Sle URE =7
2 Aol gojmg| A} 1 ofefjol] E& A A Aj7|
ol Al & HolA v, AF oE
(stool pigeon)o|gh= o]F]8)<] 7]%01 | 7]agt
e e, Aok e HlETIE v7IE A
AWte HE715S B Bth? 2= uf$ A
A9l WS 2 A(Forbush, 1917), H|E7] HE

6) A= & QU QIT| A 3 Abold ALY 24,
http-//WWWAulala,org/P7P1geon/Observationsﬁof%
20 Pigeons.html.
Ak 7Hgol] Hol A A o] ot Q= R o]
http://www.sciencenetlinks.com/lessons.cfm?
BenchmarkID=5&DocID=374.
8 FRHEY], B, @A) £Ye
ol =

o] HrH-o 7lcks| Awshd thoal 7t WA vl st
Dlels WA e R 2 Aol AHoR ThE
o, L5ulEpA) Aol o) A oleal she 2 U 9
B3 o] 1 91 o] B Afe] kel A, %
the] ch 22 Al Fo] W W Slof Hol EATIH
/L}—E_o].ﬂ] u]_q /U—]_Hoﬂ JLO A= /\‘0_ ;}g JLO xl—o]_u

ral 5
A AS ALt 78 A7) 2o Azl oA wA

JENE=T S |
2 A7F YA gog "olxict oS vHEshH
AU7H HIE7159] w4S 8 vE7E2 A Al ¢
= WEF 254 s ”Zoﬂ gol] Wolxl % “" A+
Aol Wefeh=t}, Ahe] T15-S Yoj2e-aL dxet HAE
ojgel Mg Faro] & ]‘:}.

241 http://www.sciencenetlinks.com/lessons.cfm?
BenchmarkID=5&DocID=374.

-3
=

T AR, W,

9

=

10 it

A

ox



488  SAGEWIL M193 K55

Al ]W 71‘:’}31 sl Az glom & 3t Hhof
6]-1/} lﬂa]:o] 23] ;Hl:,_ ZZ %1
Tt e38to] Qo) Ad o Al o]F
S el ol FEAY £& 3 AS9k=1, 18vtg]
H[E7]7} o 2ol HojHth(Sullivan, 2004).
150 9 Hd71& A s YRE
% 3 o 441 olelE HE 4 A
(Forbush, 1917).

o

QDZ“_,

*l

FH Agw K ol n
f

=2
re ok
AU
_.>i i
\l

olA A7t FAE HelA THEUT %4011

HE 7] dshit 25 E HHS

717k Eot AFuET)= AR oFE R Q) 7494
o]

N

5o BE 4A5Eo] olAt 5O A S
T o STHAE 109 Bl SH Tl A
o] 27} ZolSHAl Ho| BEo] g 27
wole, WA shalzh vkt FAEA b5
So] mE 54T Erlste 497} schan

(Ehrlich, 1988). ofg§H]E7| shato] Hupt thrf 4]
o3 ME YA 1 AR "=k FEE QI3 of
WAY 227 (a wild pandemonium for a
saturnalia of slaughter)e]g}al Eg]7]%= Fc} 10

A

4. Hxt2|olAfe] st

At ol 41 9] i‘%:_ HA Ao A oF mhb7EA] =
AP}, 2o 1 2 E3 uls- AAYsHA 7]
3ot I= 18719 28 (Green) & Sl Sl=
WA E A ot 232 Zol7t 644 =
of 93ilal Bat F2 5A=7F 4 dqleh 27 3
ol A 7+ AL vE7] wrh 24 £ F9o] A
¢ 3oloh 27t BARe Tl ofn| wat niat

19£

£ 51 2 dFUA B2 AhdEEo] ARt AA
£ wet of Y-S sHHA Saf ©eFo 2 SR A H]
E718 71tk 3 Qlleh 1602271 His upgol|A
2 sHE F AR e, 152 skl HlE7]
£ Ho|& A1 1] A vie|E F30 it ]
7178 =& A7ko] trke At ofH o5 %
of B7l 4IARORE oW o5 &7HA| SEE,
H2 o522 AR, U= Fo8 T4 A 1
E7152 7|t tHAudubon, 1946).

“0)E7)50] Baste] mjE 918 At 043l &
o] Itk SA| 4 mhe] 7k Afoll shol "ot *HE
© AalH LolA oot - HE7|EL SA vl
A =REEA BE 77 ElET] SR 52 2 1
7HA 3o Wkt o7IA7IA BlE7] A A
A 25 U7 So] BE R4 vpeho 2 Pojx|
A ol Zo] e gk = mfe| S Zolg it

FAL U O ool Yairt Erbssit,
o1 @ Aol A L2l dobE 4 gick. Ao
F4ukA Fo] o Bttt T5So] £ At
£ RS 202 Apfo] BHoleE AL %Bﬁo]u}.

ol LT 715] 4] W ko2 Eojr} & 8]
£ WA EUM - e YR vk Bl“ﬂe
© A g Bglo] Mty Ao ALprlol 1 57t 2
0}%4 i%ﬁ A =S AL, -
== _\ggy o] HE il-i}_,] AE o]0 =31 Z0]
7kaL, o] W HIE7|E

2 A% 08 Sojzict 4
AR w717 Eele Aels, 24 o ol Aeld &
S AR $oHe The, e U571 Hojx

= A8 F”

V. ogulE7] BF dlat 2y

o| §Jol

1.8 2l

) LB, BAl, 222 hRuiA 9 71EAR

A1 Agke] HIE71E2 W]l Aol S
o] % sdkal el o2 200 Fet F43] £of
o}, eyt 27k S A 5-9] HIET]
£ ARt 27} 18504 ol oj22 diEd
< 7MEAEE st A4 o] 28 meh A

oM
&

=

O

2

X2 rx

SO [ !

10) www.chattoogariver.org/index.php?req=birds&
quart=Sp2000.,



ST/ U AE eSS4 020 A3K 250 0P S| BB 0]F ¥ 489
Aol tiA uAAY] e AUEA AR B A Jglo] w9t
22 7] A, A FAEE vEY] a9 AR §
QT sl A7 wEo] BHalE A 2] Al FAR, B3| uAAH 7 FH A AR
L Aol ol FAMozn WAH tahy  ANEL 7} ol ojgA dnh} g ulE)
HIE7) AN RS ol THGD T} B RAEAE Rgwor el HE7)7} A
194)7] E<F u|2e] ol |Elaar o g 27l = ofte] drh I=AE deolA dels+=
onl2) ofPu|E7|L o] So)A] AHPE AREoR AR Agks Fck 7HY mAd 3 e £ 3
A A2 7012 g} 13) %, 18399 129 49&} Niles InquirerA= 2 4|
e ol FA5Y o] BolSA wEAE  7h AT welEel Weleke vlE) WE wof 3
& Aold] 913 SR HAE oFr o] gigl  18UR TBATIEIS AE A A FAS A7
o 15E % 280 43 &4 713 g9 , 18519 4 1290l A= ofnfojnt M=)
298 4B poz dgdn 2 mB Age W7 BV BAERE 14 AuE g
2 Aok gy AgReg B ) RS0 xpy)d) 1854 49 194 Niles Republican®+= HE7]
o= 15| Zhao] 70| QJFkS 1| x| A] BT}, =o| it vy 52 oA FAE S5 Sl
VB AFE B Y Fold SR mage = AT MEdla 18604 39 TUA St
AR 718 g Bl S Qe A e @ Joseph Travelerdl= A9 3t Seof Hiwzl®
SR, ARE Aolo] Aket gumgoel sp  7HO] el Ml Apdel gt e
LIEE §j2 HAT o]l EAIZTho] ZAH ™, 18719 8% 3194 Berrien County Record*|
e Ase Belel ssod e e S A WOl HEAZE AALA B Rl $8 &
okthForbush, 1917), AEe} AAlgo] oxzpx  IoHERL USIEL
SPgEEA UIEY] APy I AgeR Ue
ek 2N ARFEES HIE7I7E odE 7he O 19) 180011} 5Tto]E o] 185010l 23 3uinte] o]=)
;'_% FAR T A HAS. A8E A AR 13) igi??/ifji,zzdifigli?;z,com/lessons‘cfm?
wgPet, 2= s FEA 5 121 1R BenchmarkID=5&DocID=374.
U ol ASS ueh AR o] AAY 1 14 Bid
S0 vE1S Hobd AAS FRg W opgep L B IO lﬁﬁﬂf B,
Hl7los thE TES ARz At Aat o] quﬂ CREH ks s 2 vkt A @ vl
S0 o DA Pl A g T e s
sh= 2 ARgEo] AT $HH o= 9o 11‘”01] ). Niles Democrat; 1869d 49 1022}, Berrien

AN HE7]7F dobs yirk Aol FHol=
A ArFEE Wotth(Forbush, 1917).

1870t oll= o]5A] AAA7E BHgE o] Al
Ao & 714 w7t 29k 1880 o= oln] 79
FH=9] YA F 80%7F Aletl Alglden F
A A= HE7] HAIZ R A3et Aol titf4
o7 ety mEkA W HE7|Ee] 1R
R BEo Sl 715 Bo] HojlA 27o] X
gofgt WA Aaoa] HAS Alegled], v

County Record; 1871 5 2597}, 1873 9¢ 11€4},
St. Joseph Saturday—Herald; 18741 9 1294} 1877
| 99 1547} 1879 99 209%}, 18799 94 2144} @

HlE=7] glo] & 2|9} 1L — Niles Inquirer: 1842 6%
1694}, Niles Republican; 1843 5€ 29¢7} 18504 4
9 20974, 18534 99 17207}, 18694 49 1914}, St
Joseph Traveler; 18609 99 54} Niles Democrat;
18714 9¢ 12¥#, ®HlE7] Wel & - Niles
Republican; 1857d 9% 12%4} Berrien County
Record; 187231 8¥ 29%4}, Cass County Republican;
1860¢ =<, @ v]=7] W2l ol — Niles Republican;
1843¢ 49 294}, 18464 129 644}, 1850% 39 16
AL Niles Inquirer: 18461 124 1297}, 1851 24 1



490 AL M19H M55

wE, SA giFujAe By el ojeh AR
29} Spof 2 ﬂi‘ﬂ%ﬂ 32 gt 5-60
| SRE ofutolnidl vlE7|ES &3 3004

HE7] B3 227} oflel vlE7] 7 Eol&
Apgo] o4 o] |l 4= A 3l el H]
224 H3EQtH(Ehrlich, 1988).
ofPu|E7]9] HF o]F, o]
SR ZE7HA] Qo] ygitt,
E7150] "A|5Le} Hu| 2 o]

7, HlE7] Wk HEel Hed 2

A Ao AL
W o) S v
s7] AlAEHs %

25 vkl WA %

o

Sk 74, YA A L Yol] violet
L0 ol qlglth, o] o]2e], el ¥
o 3 Shbz METLE Aele] e 2 1Y
o] EGAE mErk: oo Gl A
] ARES A4 st delg Fos
B g,

2) A7tel T

A3 el AEE vl7)a 3-49 nhejd o
o A ol A AHE T, ARIES HET]
HAY wAYG HolAY EAE A A q
A S0 Aef 7ts s W 2okt 2o
Ho| 7| 2] w2 18054, F& AlAolA HEY]
< e 22 B g3t I+ 18304 34
o #& A oA Exled], odE 7He ol
41 HlE7] En|7k dd it (Audubon, 1946).
HlE7] Al 7} ofatolubgiet 8 Alof| vk
A= AE A i wjd 5-6%F utE]o] 23
ok, Aol A3k o] FA EHA] she] =4t vl
£ 7H5ske U1 SHEE AN

18609 79 239,k 51F Fot 235t 53 2w n}
2] 9] HlE7]7} UIAPJJ aME 7 = (Grand
Rapids)ollAl &5 =AIEE A45tt 18744 g
3 <t mAAY Aol Oceana)olAl 5=
Ae 7F BlE7]e 9yt vzt 9ol 2d el
A7lolle 5o 400t vhEly, 18-S FE01A
£ 1608t ntE]7F BuF e 18694, wlAA L] Wl 1]

wed iy oo

02i
=
S~

H(Van Buren) w2 7505 nte] & $&3c A4
o]= 18804, HE7] 47} o|n] LFEHAA ohE
Z2} 528k 77 wke] 7} mAl Ao A SR 2 HE R
(Ponting, 1992, 168-170).

FAA Aol duht A4F
oA Al BlE7|E A S
o}, 1870 ol 1A Fojurt
ujd 259 uigo] o]2gtH(Ehrlich, 1988;

Ponting, 1992, 168-170).

yal
! i
A
& AT
H

3 e 29)
ofFu|E7|= XNIE AoHA iR A
BE Bsh ‘EAA ZTF (predator satiation)¥}
Holo} WA Z-5o 9«\"1 A€ /\}Q—‘—
facilitation)o]2t= Eolgt A& Mg 2HA =3l
o}, oA °:]°“H]E7] ojf olf& od A
TFAFSH=H ARt Al ShEskA] EokA =

243 5= QA Hoh 9 Aejeha TolA & o,
o gPu|E719] HEL FY FAlol B4Ao%ld o
Y& o] MHQT ofgh= ZARoAlE 23]
A& Q1 o o2 A-85)7] whitolot,

ol gPH|E7| 5L ofufoluldt AlR ZAXE oF
=3 2 7 Y wel7] ol EARSNA
opbrg] opHgltkal si= AA| Feo FA=
olt® A7} §19lth(Forbush, 1917; Ehrlich,
1988).20 ofulE7]E ol HR|AME e

(social

M Z
«

A} Niles Democrat; April 196949 49 3¥#} St

Joseph Saturday—Herald; 1871% 39 18Y4}, Berrien

County Record; 1871 109 54},

ofgiulE7| o] A IgellA] AR 2 a’lo] H A

AbAo|tHBucher, 1992). sHAIYF 12O 2= SEeH A

o] 7] oh=th, o5 AMFE = W7l AN

© TFY A, EX, F4], 15, Aol e ohggt

oA o)z} ‘21212‘31 v)roll= of At gkl WA|X|ef R

AR o B-E91E &5l 33tel] ol $ltkFuller, 2000;

Ehrlich, 1988).

17) 2¥ F%2] 9|2 Blockstein & Tordoff(1985).

18) http://darwin.bio.uci.edu/~sustain/bio65/lec03/
PPigeons.html,

19) http://www.sciencenetlinks.com/lessons.cfm?
BenchmarkID=5&DocID=374.

20) oBuIE719) HE Al7I= o, 7k, S, o], MaR

5, RIE719 HAEo] ml=ollA] A ARRAIA] Al

16

<



&3/ 7IRUE, ARBE MEfS SN 1210 A3H BEEM0| oW S20| 0| 0 B8 491
oS L&Jch W EJ gt uhE] o] 4fo] gk A o Fol= HlE7lE FolAY Wafste 2 I3t
2ol FAE FoZH ZAR AU M7 S o, @x|ele] 57|15 E8stalat o wl= 1 57t
A S QAT o] - grollA At uiet £2 50925 g7 As gFdletes HE A

Zo] - 159 FEAdANE FE Y2 A7EE
o]0 WARES Wkt SRARE mid Eojub= Af
7150] St FEA7E AEA A AuAE 5t
A Fokal dunt Aopd AAEE 48S et
A F9-S dokth(Forbush, 1917; Halliday,
1980; Fuller, 2000) 7‘3‘1’2]’5—0“ o=k 1892‘4 =25

|

i ol goiAA BEAeR BAS

oloka 2 gk, ey o] WA |
E7158 AR ofgol ] AR EAl

Of

ﬂl

A 2t

4) 237 BN

of sl 5719] ARl YA AHIAT BEE )
74 2 2 W, A7), TR BE HelA] o}
@ fnbel AV 9leleh? ojaulEs o) B
2 9% QAo WA 2NSE ATH0R Rk
AFEor dnte @Al AE 13 ARE
23t

ofo]HU A A E ofPH|E7| ARge] BHOR
A27] A2 1850t 2 FE S5O uj=t
S 3& figict. oA £9)7]of wurseo] 18579 ¥
B 9sto]@ FRlFo] 3 Qo] HE7] BT |
FE AGSIES et T2y 3 e Ed
AY3= vE7= Hd%j“?iO] e Holufar, Ho]
£ ghop il =4 AR E ”O}EMﬂ% EZo|= of
A& Ao el P&t 4bdo] Hololy] mii

o 2 47t Eols A } St o2 BHeg 7
ZYgitHornaday, 1913).
OI 52 18699 0] HojxfoF Hj2A A A4
Folot, 118 mAld = e MAA 1.6
2 OMMW & 2 AL Sk We Al
1873\, #AHkL o} &J3= HE7|7}
9] 4001 ool F-& AL Wk
£ &4 2599 Has Riets MES

o}, 18754, sAHY o} o)g)= groplAt

ru‘ﬁ tlo

OJL‘

Aohs =

7

mgorﬂ
or[o

rE o &

=
H|E
3
Al7
7

Ny

ok, 22 ol A 2AEL A oprd
= LI3A] FTE ARES 3 ) Fato) 1t
o o] HlE7|9] HAof tisf 72 FAlo] gllct.
1880\l Zof o]2A} AAHR o} FrofA] H]E
ohx] Abbz o 2uk £2]2 E9)r} 18974,
o 29| ut u]A]ﬂ = AYuEY]
B2 A 19054 44,
1093t vlE7]8 B2
A HE71E Sold vreg ¥
Fagith= Aoltt, =& o] M= opy
E 4 Agleh 2 okolA] vlEY]
oju] sidolut At F¢17] Wi

ﬂ

N
rlr s rlo
%

o
QL
rlr

il

it
i

o o> O Ho o
=)
v
(o]
>Nyt e~ w
-N
rr
ol
401'

(ool do e N T
Ut
i)
i

=

ol
=}
L

N
-

oJt.

N
e
o
il
0z

to
o
(E

lo

AR eF WA Ao A HojA= F
shalle HlE7|e] B tisii=
de od B 2o, v=ef o

gl Hs7] 27 g
o [e]

o
o

o Mo
1
r

o
)
R

)

>
(i

< &
Il 2

rlr _ﬂ

2
o
=
rir
o

>

)

e w2 Ho

1%

R
o

PN

H-I —_

=
il

23
£ 7Hi4?<ka°l “H]Eﬂ 2 A Al (F 2
ZE, 2000, 36)°f Aok}, 1EjA 1 w2 HEY]
7b 2 F40] dESHA Helgtale A Azt
oHA ok, 1Eu A BlETE 24A% BS
227} FaA7] EA o]Hof| oju] HEE AJef%l
CHBlockstein, 2002). 1870Wd) % o]& 1 7}
& Jhs] Aefohd ot 2o

18784, HlE7]50] n|A171 9] HEAT] (Petoskey)

lx
3:%

718} AA7] wie]] olE A
A2 oY th(Forbush, 1917).
21) http://www.sciencenetlinks.com/lessons.cfm?
BenchmarkID=5&DocID=374.
22) http://www.sciencenetlinks.com/lessons.cfm?
BenchmarkID=5&DocID=374.

AZE7L o 3=



492  EEFSEIL HM19E M 63

o] chitn WAXE FHA T FuE % 5
WA 1622, o] 64720l B, WAL 6007
B 227} dglom, AL HE/)9 St 2R
o{2i3{ekForbush, 1917). 717141 2 5% ole)o]
WE7)7 TG AR o] A P Setolut
AR, AR o Hol 3T whel S 7o)
S HEqrh2) 25 o] WAL T YR F1
EA O)5 QA4 ohrjge] )3 Wt
gobge HlE/15e 8RO o|FHA thA 5
SR AL HEEEA A7} o

il

7150 HEL7 *c‘i%x}aﬁr Té}vo}‘ﬂ ;i]"C‘ ?FE
2] M2 & o7 ¥ FAAFHForbush, 1917).

18884, 71 5 Al 77} m]A17 9] m]47 ] (Missaukee)
T, 0}010* Iron) &, W E(Emmett) vl FAJE
AtHGranlund, 1994) 18954, |00l A
g 7F ARSI, o] Al7]oll= olw] HlE7]E0] A
AHor HAS 2713 tFolsith Alole
AlEo] AA 7 mhe] o) HlE7) e EobEA] X3
(Forbush, 1917). 18964, ti& AAo|A 259 o}
2l&2 e o shbel etk Jolth 1o 44,
MRS IS WAastile ddidel Ahds
e}, gAY, Aopde BlE7|= 53 o] &
et 20

1890 o] SolAHA] HlE7]17F SRtk A

o] 2|2} o|Al= HE7E Ertt A=t
oz} ojtA w7t & wiEE Hp=urt A
2|7F HQiet, tjRE e FollA HlE7]E 1890d
of 9F= ]l HEL7]O] tighio] gl A 114
Fol= Al FoA A A=, 2 715
ot

1894 59 3¥ef 1HE 3f(Grand Haven)
oA 3 ute|7} BA 1 (Butler, 1989), 270
H 2] A(Berrien) ol vpARte & 20vwhe] HE7}
245 UePithDunn, 1895).27 18984 9% 1Y,
AN (Wayne) wtollAl v]A1 9] mRx]df vlE7]7} Ab
Arglict 28)

-

£ 7o HlEvlER AY B2 A7l FEE
akoktt, 1899 99, AT 419l v B (Babcock)
oA 9IAFAl K59 HE7|7F AFERITh 190049
3Y 249, e3jo]e Fo| mto|A(Pike) FoIA 1]
=7, ofY AAIAIS] vhAlet BlE7)7F ofF 57l A
AL B Wl 144 o] & Zof| AT}
19009 o] %, M=ol gol $l= ok HlE7IE &
7] SI3E e A2l =Alo] o] FojH L RS s}
7] 913 24wl 2FH 7H, 190904 1912
G7HA] vl 2R dwe vlE7] SAU WAXE W
st AlgelA 11,5008 82 d3E 24ES
A G712 k29 1009 Q| vlE7] ghech 2
159+ vk & A0 QARE of R o] E& WA
E9ct, 3 19109 49 49A The New York
TimesAlol= 2FeA=0] HIE7] T4& SHst
© AlA 33 2= AT Aolgks 7IAE A
A B2 offe FA 5 WHskx] £yt
19004, opol|AE olm| ojdPH|E7|7} AE
g Aolgtile 27 farkEol Al
A} Fuller, 2000). AAYE]
Aes Atk F2 58t Sl
TALAY 1 = 259 Eolnt
Te] o RlET = TR AAY
ol = Al w2 S0k #2lo] &, o
sttt 19109, A shuzt SolAl oAl
oF At gl 191291 npAlEl =710] %91
19149 9¥ 1Y ke o5 14, 259 oy

A

N
>ir

o i

32 rlo
>
=

o
2

L2 mE Ho R

©
(@)
©
mm
IF >

.1

oo W oR b ok
.-‘D'go]-ﬂ

23) http://www.squidoo.com/passengerpigeon.

24) http://en. wikipedia.org/wiki/Passenger Pigeon#
cite note—SI-2 ¥ cite_note—20,
http://www.damninteresting.com/?p=603.

25) WARulEt 710] 90%0 717K BlE7 17 APE QiTkal gkt
24| http://www.damninteresting.com/?p=603.

26) http://en. wikipedia.org/wiki/Passenger_Pigeon#
cite note—20.

7) Wl w2 497 o mjAA 5 ulET ] ARl Al Al

28) http://www.ulala.org/P_Pigeon/NewPaper. html.

29) http://www.si.edu/Encyclopedia_SI/nmnh/passpig.
htm.

30) 1800 %, HIE7|= 78 AlFolA nlefd HE EH2
3t ofof el A= T Tz vl

31) http://en.wikipedia.org/wiki/Passenger Pigeon.



387/ 7Y ARBE, MeiH S4 D2l A3 #5-M0| 0 §20) BEM 0F EF 493

H1E7] ohA(Martha)®27} viehe] &8 2 Fof 227} 2719 BAS GAEy] QA= 179
A Aol HHHH, vhA o yol= 29415H A ofx|ek A @RI URE ARl A=
(Wilcove, 1989). ol o7} dupt AFVIE HolRe 9 A}
g2k & 4= k. ellAE AFFRel, A

V. cjggu1£7]9]
YL 1%

ENREEELE

Are
=

F3} 3F
_IE ‘;‘J E‘_IQJ
o St 2o 3
oA 713
UL_O_ %IE]' oq
3 8ol AZ
oA £ 4 g S
HEEnE At Bl A E ojgu|E]
GO BAIE olatuA S o &

v] el BRE AFLL WiFSH: 5 ohE A

T ?j.

1__]:I ]

T
¥
-

L=

A A% FR e M,

ofsfoll Al o] Fo| wemEA, ofel ofgu]E7]
o Wo] A% BANA AL BES A8H 2
w3} Aeshy 2w tire) 1as)A) g,
1. M3l S0

A, oS BE AL Aol Rt 17
o] what 2540 oft]o]7x] o]F 4 QA E
o A o)alo] HARE A9 Hetrlaut A

318
=}

Fo7t A shalel dupt shgae I T
3le 4 QEAS HojFe £2 ool o]d H
FE 710l AT FAEY] HAofA] wolE AL
2] 7Y or A ofof jitt,

A, A= et WA Rzt
A= A AHEA] ZRchs ol =53
} ek, eatele., ulAA, WAEo} G

E717F URsto] A4lshd 21oefA] sl
A Ho zx|ef HEEo] vlE FRS
At FYsHAT At o3
7F BFOM7HA o2 = AU %= Qlek whebA

o Yu =719 AE BAS %E 3H(m)

5l
o
AA
el =

mHZO

I %
20w o

APFS BlE7| BHE 227} ol vlE7| 7t &

o150l Aol B ol A W & GA HUS
fol vz WRArHs 5 ofd Wty 43
% Bast ek

2. MefeR Z0d

045“3]%714 B2 e

HAoll A H A

“hlE 3 Y T
g nge ‘a*ZiEP BANES ] G2H 22
Foll= - 7o) HE Yol - o] ez
AT 5 e ARSI g, olg AAANS

(optimum number -2 optimum population)zk
A gt HANA = A AA g (maximum
population)®} ZA7HA|4>(minimum population
-2 critical threshold) AFo]o] Q1= of® o]t}
A= Fol%l S0l BT = e F
o) JAE o, FHATNA =
o) shife] FozA E4a] ol Baw He
Aavhze] A4S St uebd o %o W
A A7 HariAeg wE 1 5 v
Bapozi 24017 QT A% AHAOR
T2 A} v RR] 7} B Aol
HANEIAES ofPujE7]Y 5
< A7 24 olst2 "Ry wizolzkal
o &, et S55 Bt vt Ha
T2 FFAE CEA HAdh= Ao
(Mitchell, 1935; Ehrlich, 1988). oJ3§H]E7]+= tf
TE FAE T8 EZAR 20 AR Slolgk =
Eolgk A& AghE 78 QS 016“‘1137]L
T AHo2= *eP

3} e wsel

W 54

rir _Il-ﬂ.l

ME of

Aopy

[l

rf

N

i)




494  SFFEI M9 H5&

o, 3 19417] V) 3 sare] Ao,
19417] el WAL SIat B 3 AHelo] ki
A 200 29Tk, AL o]l o] 18809T 2
2goll G e} ofu] A ol
o2 Holetin it %)

HUS.:

3. U =7 ES0MQ AAFE
AEIAEL o £9] J|H|47F ZAAE ZHE

A7 % e AR st Aol a7l

EAo] o]olA|w 1 £& WEoR A Het
Sl 0 ol ET)s 58 BElq WA
=

]

A3t FO| Ho7F dvh FRJAE F HolF
S22l AbEh ) SHH QAo R AL
= EOIZIUP *‘Hlih oju] Za7fA| =0
Ut 53] Safrha] 2.2
1%4 Ellis, 2004, 160) A4
GE7] da avnE B3F

wn o
Rlopok

}_o]

%2,
= rlr

<

()
36)0

Bsts

m

o o
= oM 3:0
FIF —(o nJ

e o’é‘ e oo rfr 2 ki
Ho, ox

ot ﬂ.llO

S

Wy rc

.41

°
ox
[*]

EE T 2579 HEO|E AAE
o Seutetels AT} Bo] Bl 7
H S8 AN bt dred, 4% 2o 7
7 37 ek, wsA) 2ol g H el
L Fozt WEel gt e
ol ek, WS o) g elufelol £
g Ao] ALE e A ofF grt F70, 71
7, 21, Wi, 542 Sol vz 18, o
B8l Ppoe] g 98 B SUIA 24T
upele] o]zt Ae Felg Aol AL ] o
2ol WHel EAo] 5] 4T A4S oleht
A e et ofF wrk ofgulEr1) A
At olel A5 HAolA] 233 go] Br.

T
-
N
—_
Hu

A} A}

o] AT 20093Hd = TSt tjateln] o]
Adez AEdE

A= HLEE A3, $F &4, 2000, 2l 29
AF , E=AST .

Audubon, John James, 1946, On the Passenger
Pigeon, in J. J. Audubon, Birds of
America, New York: Macmillan.

Blockstein, D. E. and H. B. Tordoff, 1985,
Gone Forever: A Contemporary Look at
the Extinction of the Passenger Pigeon,
American Birds, 39, 845-851.

Blockstein, D. E., 2002, Passenger Pigeon
Ectopistes migratorius, in The Birds of
North America, 611, edited by A. Poole
and F. Gill, Philadelphia, PA.: The Birds
of North America, Inc.

Bucher, E. H., The Causes of Extinction of the
Passenger Pigeon, Current Ornithology,
9, 1-36.

Butler, Amos William, 1989, A Catalogue of
the Birds of Indiana, Kessinger Pub.
Co. quoted in http://www.ulala.org/P_
Pigeon/NewPaper.html.

Dunn, James O., 1895, The Passenger Pigeon
in the Upper Mississippi Valley, Auk, 9,
p. 389, shown in http://elibrary.unm.
edu/sora/Auk/v012n04.

Ehrlich, Paul R. David S. Dobkin, and Darryl
Wheye, 1988, The Passenger Pigeon in
the Stanford University Web Site on

33) Ibid,

34) Ibid.

35) TLEfu} 3k} o &8s ]| ol Etslal 71
Bajo] MA x4 glvefH]E 7] (white-crowned

pigeon)7} tief o= SHAE|IL Qlrkal gHAGE vh gtk
(Ehrlich, 1988).

o] et Folieol Al AR FelE Alo] WAlekgl o
A} 275 93t tie 2g] o ® HEEQIT 75
29 18449 7¢ 30‘01] oF shE 2 Z0]

of o] T1 Aol A g v HS FIon] g 4E

ol 2ol HcHEllis, 2004, 160).

36

<



J2|1 AFE 25| opl S22 BE0l 0]

r

g

oo

495

Birds.

Ellis, Richard, 2004, No Turning Back: The Life
and Death of Animal Species, New
York: Harper Perennial.

Forbush, Edward Howe, 1917, Passenger
Pigeon: Ectopistses Migratorius Linnaeus
in Game Birds, Wild-Fowl and Shore
Birds, Massachusetts Board of Agriculture,
reprinted in Birds of America, edited by
T. Gilbert Pearson, The University
Society Inc, reprinted in 1936 by
Garden City Publishing Company, Inc,
39-40.

Fuller, E., 2000, Extinct birds, Oxford: Oxford
University Press.

Granlund, James, Gail A. McPeek, and
Raymond J. Adams, 1994, Birds of
Michigan, Indiana Univ Press.

Halliday, T. R., 1980, The Extinction of the
Passenger Pigeon: Ectopistes Migratorius
and its Relevance to Contemporary

Conservation, Biological Conservation,

17, 157-167.
Hornaday, William T., 1913, Our Vanishing
Wildlife: its Extermination and

Preservation, New York: Amo.

Mann, Charles C., 2005, New Revelations of
the Americas before Columbus, Vintage
Books edition.

Mitchell, Margaret H., 1935, The Passenger
Pigeon in Ontario, University of
Toronto Press., quoted in http://www.
ulala.org/P_Pigeon/Extinction_History.ht
ml.

Muir, John, 1917, The Story of My Boyhood
and Youth, Boston and New York:
Houghton Mifflin Company.

Ponting, Clive, 1992, A Green History of the
World, Penguin Books.

Schorger, A. W., 1955, The Passenger Pigeon:
Its Natural History and Extinction,
Madison, WI: University of Wisconsin
Press.

Sullivan, Jerry, 2004, Hunting for Frogs on
Elston, and Other Tales from Field &
Street, edited by Victor M. Cassidym,
University of Chicago Press, 210-213.

Weidensaul, S., 1991, The Birder's Miscellany,
New York: Simon & Schuster.

Wilcove, D., 1989, In Memory of Martha and
Her Kind, Audubon, 91, 52-55.

2 E2TXHE 10, 10. 18



