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Table 1. PCR primer sets for CHD—1W/CHD—1Z for bird sexing

Primer Sequence Reference
P2 5 —TCTGCATCGCTAAATCCTTT-3’
(Lee et al.,
NP 5 —GAGAAACTGTGCAAAACAG-3’
2008)
MP 5 —AGTCACTATCAGATCCGGAA-3’

Table 2. PCR conditions for CHD—1W/CHD—1Z for bird sexing

Temperature (C) Time Cycles
Initial denaturation 94 4 min 1
Denaturation 94 30 sec
Annealing 51.9 30 sec 35
Extension 72 40 sec
Final extension 72 4 min 1
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Figure 1. Feather patterns of juvenile common kestrel
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Figure 2. Feather patterns of 1°" winter plumage female common
kestrel
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Figure 3. Feather patterns of 1° winter plumage male common
kestrel
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Figure 4. Feather patterns of adult female common kestrel
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Figure 5. Feather patterns of adult male common kestrel
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%
el zddRlo® 7MY W FIAS JA¥TERE F=G2A,
At 1 v FEeR AHT=(THA, 9.0%), T3 (G7HA,
1%), AAA A3 (3MA, 3.8%) 011,
dstRon, UmA= 5, A&
3% Ak FujelA wlotr FxE
2MAIE suel A o Gl FEA one] K E WA X Zle
ZF4 ¥ 3t} (Figure 6, Table 3).
AA 7870A F vlAMAA At EE 7270A1(92.3%), AAAE Atae
5 (6.4%), 9AEY 1704 (1.3%) & EFSTH(Figure 6, Table 3).
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Artificial structure collision

Car collision

Gun shot 5

B Non-natural accident
¥ Natural accident
B Unknown cause

Caught in items 4
Trap
Poisoned
Trapped in a building

Natural accident [ 3

Reason for admittance

Orphan

Unknown cause

0 10 20 30 40 50 60

Number of admitted northern goshawks

Figure 6. Reason for the accident of northern goshawks (n=78)
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Table 3. Categories distress reason of admitted northern goshawks

Injury type No. %

Artificial structure collision 52 66.7

Car collision 7 9.0

Non— Gun shot 5 6.4

natural Caught in artificial items 4 5.1
accident

Trap 2 2.6

Poisoned 1 1.3

Trapped in a building 1 1.3

Natural Natural accident 3 3.8

accident 5 pan 9 2.6

Unknown cause 1 1.3

Total 78 100

Non—natural accident 72 92.3

Natural accident 5 6.4

Unknown cause 1 1.3
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BAE stxZolo = 2y ASGLHEAA) = b g
WA S 2U9ele wob (174704, 31.3%)%ith. 1 t&o=® o)

R 2ele AIFFE =T 1377MA1(24.6%) JTE AEgEE
3
O

(o
=
ftfo
it

A3AA(7.7%), QA Akar 3970 (7.0%), <A77 387041 (6.8%),
Lro)Abal 2570 (4.5%) wo @ YEeRgton, A& 7y, FAHG
ol 24y 127041 (2.2%), 1u=l 38 11714 (2.0%), th& 5=
4 1UHA(2.0%), 43 FT=° 242 57iA10.9%), 715 <9
3MA0.5%), FE  1AA0.2%), HJEH  37MA6.7%) =
25} (Figure 7, Table 4).
ool fld AA wlop 174/0A F M7 AFER Ex ola HA
] SAolE  3670A1(20.7%),  ©14&7}
AZEQAAY olh Fel Hx T AA o] gloy oz wujgo]
&3kl Hx waArt mlof s RS edlste] EF g A mo}
807NA (46.0%), ©l& % oju]e] BZZ whx] F& 7]o}, &x Aej7}
¥ A wlok= 51/MA1(29.3%), EHE 741 (4.0%) & JEFRTE FA
olgkst A7l 36704 T oAl TAE EAT AL 8/A(4.6%),
SAE HASA A
o Aol o] HIZ7F EVHHEE A= 287HAI(16.1%) A
Aoz | fx 807hAl T ¢ SlAeA ofwe REE e
s Fojgta dAeEo vz HHst Aes= 107011 (5.7%), 187

>

%Sl

S 42 Fx%0] T A7, 2 14270419 54 aqls B4
=

7} ® §x7F 120704 (84.5%), 71EFF
UER T o]k EF AtLE 2 12070A14 7HE
* Z% 5370A (44.2%) A 31, &
A gl s E AFEFE 17MA04.2%), UE =Y 4
ONAN(7.5%), A&l 748 7AA(5.8%), du=ol A3 54 (4.2%),
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A4 AR 570A (4.2%), o] Abal 37WA (2.5%), AAA AbaL
2AAQT7%), F  1MA08%), HAEY  1870A1(15.0%) =
Uelstth A7), 2 FolA JIElR ERE 17HAE 24&E Ay
ARA 718, $HeE g AAL WY ZE AAH Al
ANA(47.1%) 7F 7F WSka, FAlA FEe old JjAE HE
BAA7E FAES AR A7 5AAIR294%) UM T 9
AW (EYaEYA 749 3/MA17.6%)7F AQaL, o)k A7]7E ofd
ofgl 7NAe) ¢lgEel e 17041 (5.9%) 7F At

AAAA AbLE et 397KA (1" JRA] 23 o dAld]ls EA R
A3 Hol &F & kA X3 7ot AER ol2AY UAIA gxloliH
MAZE 18744 (46.2%), 3 E= 2ol o8 Zlo] o} &+ X
EHE Ee AAEo® FxE A7 1170A1(28.2%), SAClA
Festo] B4 42 A7I7F 5 (12.8%), AA 718 1704 (2.6%),
7€k 4704 (10.3%) = FEFSLT

Piro] At 7 wE HUEE g 1ol FxFolrt Eo

A2 #ZxTol Yelx: "MA FATE 2o 3ol olE = FAel
A

Aol @ RARE AFA 1244 F AT AAD

10714 A7 v 29 12704 F 371AE 134822 Alus
73

A AR eQlH o ARSE Aol U 1A dldEoR

Ao A F27b w9
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02 529 348 32 1144 5 10704 A7 B 23

IRAlE Az kel 45 w2 AAZE 6704, A T4=
5 T

FHo2 2AA% ¢
AIATL o]z FQ AAE WAL D APAAN A T AL

AEgont NAs egn B3 e 242 we Ao

A4l 556701 T BIAAA AtaEE 2927HA1(52.5%),
H] 2} A /2 4 AFal= 1857041 (33.3%), At A A=
4270 A (7.6%), ¥AEE 37704 (6.7%) 2 JeEFTH(Figure 7, Table
4). vAAA/AAA AFaQlL motel vhE FES FAS AFAHOE
WA thE ) Zo] MA| wiRkAA] At FUbshE Ao E

Zk dolo] wjopel A9 A Azl WAE AAZ o] ¥4
Aart Ak dvkshd g Aol HZLAA £ AAATF AH

% Aagk Zo] ofyzt ek @AlE Bl AdLEHE 3 oA
TR AR Ev EYFo]l AU, A AdHelrl st daA
o] BEFste] AYHA HFI7F B AAlw|olrt AR

A olg 36714, AAwlel 51704,
AbZE obd FAE AdEle] o)A Al fE BOMAIR, HAl AAH
Akt 877HA (50.0%) &+ 44 807KA (46.0%), =< T/HA (4.0%) =
B AN o) F FRE otz eqldte] EFI 10744,
njotel| A FA olg AAIet 4 olh A T HAE A Fsta A
mjob - 98ANAZE  WAYSEAA,  wotelA  HA w]AAF Abae
1087041 (62.1%) 2 57}k tH(Table 5).
e 529 340 s A4 AtuzE B 5 Qe oflFEY 342
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2NA(18.2%), wlAAA AtLE B F e /Yol FHL
ANAN(72.7%), o1H FTES FAS WA & F AP AS
17 A (9.1%) S e}

whepa] BApA A /2 A AL A
At 4087 (73.4%), AFA4 Akal 1037FA1(18.5%), €=
4570A (8.1%) Q1 A o= et

1
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2
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e
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Artificial structure collisior |/ 137
Carcollision |EEG_—_——
Humaninterrupt R 22
M Non-Natural accident
Trapped by mouselime, flypaper NN 25 # Non-natura/Natural acdident
Trapped inabuilding M 2 ireil Sy
Inadequatecare I 12
Caughtin artificial items [ 11
Gunshot W5
Poisoned M 5
Oil W3
Trap |1
Orphan | 174
Attack by cat, dog, etc. [ 11
Natural accident T 39
Disease 3
Unknown cause [N 37
0 21‘] 4;] B0 ED 'lE;lD 12‘0 14.[! 160 13‘0 EC;D

Number of admitted common kestrels

Reason for admittance

Figure 7. Reason for the accident of common kestrels (n=556)
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Table 4. Categories distress reason of admitted common kestrels

Injury type No. %
Artificial structure collision 137 24.6
Car collision 43 7.7
Human interrupt 38 6.8
Trapped by mouselime, flypaper 25 4.5
Trapped in a building 12 2.2
Non—natural
Inadequate care 12 2.2
accident
Caught in artificial items 11 2.0
Gun shot 5 0.9
Poisoned 5 0.9
Oil 3 0.5
Trap 1 0.2
Non—/
Orphan 174 31.3
Natural
Attack by cat/dog, wildlife etc. 11 2.0
accident
Natural Natural accident 39 7.0
accident Disease 3 0.5
Unknown cause 37 6.7
Total 556 100
Non—natural accident 292 52.5
Non—natural/Natural accident 185 33
Natural accident 42 7.6
Unknown cause 37 6.7
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Table 5. Categories original non—natural/natural accident analysis
results of common kestrel orphan and revised results by forced or
misidentified orphan

Injury type No. %
Natural Nest separation 36 20.7
accident Real orphan b1 29.3
Normal Normal nest leaving 80 46.0
Unknown cause 7 4.0

Total 174 100

Natural accident 87 50.0

Normal 80 46.0

Unknown cause 7 4.0

VIR

Injury type No. %

Natural Nest separation (just release) 8 4.6
accident Real orphan 51 29.3
Non— Nest separation (forced orphan) 28 16.1
natural Normal nest leaving (forced orphan) 70 40.2

accident ) . D

Normal nest leaving (just release) 10 5.7

Unknown cause 7 4.0

Total 174 100

Natural accident 59 33.9

Non—natural accident 108 62.1

Unknown cause 7 4.0

1) misidentified orphan by first discoverer was just released

26



1
L
T

L

7 viket
1 170 A7)

-

T

1170 A e}

1070 A1 (12.8%),

7}
°of ¢
A7) A A

PN
o
I
=

£

478 A1 (5.1%),

AREA 37HA] (3.8%) = LEFRT

]—\:{H

&=

CEE 7 AR R SEgd

(Table 7)& R & HIloA

2 12703 (15.4%),
o] 31/MARLH, 1 Fol

T

A A3} (Table 6) AE F+ 38704 (48.7%) =
o]

o=

=)
RN
=

ol 874 Al

=
=

& A, ATE 20A, b A

Pl 2 915 24
=
5

“

]-0)-

[e)

=

2

o] 2 95
2

EHA F2H

=

3.1.2 ¢ 94X #4
Abar/mjolzy zh 270 A A 0]l o,

37040 (3.8%),

7V

5=

(1)
o] o

.?‘

R P T
Ni SR %ﬁr%%ﬁo%@r% 0O
e SwEBDSTRIT T
& T gox¥TETE ;
< RS g & mw
o° Now Y omox o Ko
= = T T D
! S
o T o= Fo A = K
= X S S~ lo
~ TN = ﬂ_ﬂ H.:l
" TS T e
£ < ~r
™ %%7E%7Oﬂ
j— . —_ )
M__% w BB T o= oo &ﬂ
a — —~ 0
G G S R N T
T [\
X E S SR QT 5
T i I R
u.LMﬂWMZ]_wlwﬁnwm_uoTao2
; = ~

PR BT LT dy
o Mo 4o N X _
—_— }MLH_T_71L.:;J|ﬂo
N,hﬁ o E%au
ﬂoﬂoﬂboiio o R <
T om o5 R S
.ok om oo IS T
oy o o S
o5 o AR g o W
RN 2 2 o X SN
= = M 7T >~ A

oR K - oW = -8R
T - S S - - R
ﬂZﬂ/lHT_o _zﬁqu
T g kU ERR W
o Z Bk ST %
N oM~ TR T S QAR



Table 6. Categories of rescue locations of northern goshawks

Rescue Location No. %

Beside building 38 48.7
Agricultural land 12 15.4
Forest 10 12.8
Road 3 10.3
Electric wire/Telegraph pole 4 5.1
Around river/sea 3 3.8
Unknown 3 3.8

Total 78 100
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Table 7. Location feature categories of rescued northern goshawks

(n=78)
Electric
Rescue Agricul Around
Beside wire/
location tural Forest Road river/ Etc.
building Telegra
Injury type land sea
ph pole
Artificial structure
31 6 2 4 4 2 3
collision
Car collision 1 2 4
Gun shot 3 2
Caught in artificial
. 2 1 1
1items
Trap 1 1
Poisoned 1
Trapped
1
in a building
Natural accident 1 2
Orphan 2
Unknown cause 1
Total 38 12 10 8 4 3 3
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50.0%

45.2%

45.0%

40.0% | 38.7%

35.0%

Residence  Publicbuilding

Factory

Apartments

Cattle shed/
Poultry farm

30.0% | -

25.0%

20.0% |

15.0% |

200N 6.5%

500 | . 1 3.2% 3.7% 3.2%
i | B B

Unknown

Figure 8. Types of building which was beside the accident that
northern goshawks(n=31) were rescued by artificial structure

collision
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s}xFolo 2y 92 A A3} (Table 8) 74 & H &S xA st
A= Ze AE F 3720A1(66.9%)HF. 1 teo®
917N (16.4%), =72 55/MA(9.9%), = 12714(2.2%),

8MA(1.4%), AX/AXNF 670A (1.1%), 71€F 57041 (0.9%),

7TA (1.3%) 2 YERRtT
RESOUE ES

ja

1870 A (19.8%) = wro] A sFATE

&

=
TxRE FxRFol T FAol " meol 17470419 23
—L

13770WA(78.7%) = 71 &

ol
3.
&

-
]
7/}

7§ B

i
. I

il

v}
g o9x 239 (Table 995 ®H xZTo|7p A=
2!

37270 A A wlolrb 13770A(36.8%) 2 7} who]

=
T2 187041 (10.3%), =4A 127041(6.9%), < 4704 (2.3%), 7)€}

2MA 1 1%), ZARFEA  1MA0.6%) =2 eErSY.  FAF

stx2o] = A7, §F 14271412 A A= uprbA

917RA (64.1%) = 7FF wstom, =2 3071A1(21.1%)

K

1471 (9.9%) , </7, vl et rd A 3MA(2.1%), %]

17041 (0.7%) o2 A%k (Figure 9).

(
Pz golod 714 ol WA £ volsh ATTEE FEO

A 2ol 718 ®@ol 727 Ho ol dEfd=

A3 (Figure  10)  #HlotolA &= ofgtE 55714 (40.1%)
2670A1 (19.0%), F® 247MA(17.5%) Zo=x weky, <l

FEdAE FE 2970A(29.9%), FF 2270A(22.7%),
217041 (21.6%), °}F3HE 167141 (16.5%) =22 wWakrh
Zybeldlo] ARt A FH A o Feh w4 AF FHS
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AW A= 1270A1(92.7%), AW A= THAIG.1%),
H

QA¥=A 53, A 16, 3 8F UERETh AE FTold wzd

AFTT2E FTE 97/1A FHelA 100molul A7 UARd A$+

87TMA(B89.7%), =A7F QWD A¥rE 22HAQ1%), HEFA

87N (8.2%) = YERRLE A FEOEE T
7P BRE =AY A Fe E

A 20, 1&=A19, s 182 yEwgth 7 B
=

=
Zu Fgo] A o]HE Bl
) 7

Table 8. Categories of rescue locations of common kestrels

Rescue Location No. %
Beside building 372 66.9
Road 91 16.4
Agricultural land 55 9.9
Forest 12 2.2
Around river/sea 8 1.4
Electric wire/Telegraph pole 6 1.1
Etc. 5) 0.9
Unknown 7 1.3

Total 556 100
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Table 9. Categories location features of rescued common kestrels

Rescue Electric

. . Agricult . Around Un—
ocation Beside wire/ )
A ural Forest Road river/ Etc. kno
building Telegra
. land sea wn
Injury type ph pole
Artificial
structure 97 12 3 19 1 1 1 3
collision
Car collision 5 1 36 1
Human 29 5 4
interrupt
Trapped by
mouselime, 17 5 2 1
flypaper
Trap in 1)
a building 11 1
Inadequate 6 4 9
care
Caught in
artificial 3 7 1
items
Gun shot 1 1 3
Poisoned 4 1
0il 3
Trap 1
Orphan 137 12 4 18 2 1
Natural
aara 31 2 1 1 3 1
accident
Attack by
cat,dog,etc. 6 2 3
Disease 2 1
Unk
HEnowa 20 5 1 7 3 1
cause
Total 372 55 12 91 6 8 5 7

1) Trapped by a freight truck
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30.0% |-

200% -

10.3% 9.9%
= 4  5.9%
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0. 0.0% 07%  L1% 00%  06% 00%
Besicluh«uilding Road Agriculture Forest River/Sea Eiemicurire{ Etc. Unknown
Telegraph pole

B Orphan  Minjured Nes/Juv

Figure 9. Features of the rescue environment between orphan
(n=174)and injured Nes/Juv (n=142) of common kestrels

45.0%

40.0%

35.0%

30.0%

25.0%

20.0%

15.008

10.0%

5.0%

0.0%

16.5% 17.5%

Apartments Residence

>
"!

6.2%
1.5% 2.2% 20%  15% 500 15%
e B e =

Public Cattleshed/ Construction Etc. Unknown
building Farmland site

¥ Orphan M Artificial structure collision

Figure 10. Types of building which was beside the accident that
common Kkestrels were rescued due to orphanage (n=137) and
artificial structure collision (n=97)

34



20119 =€ 201997FA Fx" 78704 Fuje] dAxH EA
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=
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Number of rescued northern goshawks
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Figure 11. Admission number of rescued northern goshawks
(n=78) along the period 2011—-2019
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Figure 12. Seasonal distribution of northern goshawk rescue cases
with different age groups (n=78)

o] s R-eA/fdstd A s s AAlE F 35AE A
L570A, 7 2070 ATt s -84 //-8r 4 A 7ol oy Um XA
AAEL A FES g Fvirt a7]e] s A4 olgAolgtes A
Al A A == v Ao wE body condition score (BCS) 2] xfo]H &
aEfste] SFsrA/FAsk A AEE Bl Aol Fld AAES
AEHAE 7222 yUHx MAse] 4E8E 4359
A9 Al Wl BCS 30149l A9 $H (n=5)2 538~648g, F
584.8g, 4 (n=5) 744~1110g, H4 944.0g, BCS 20]&Fe1 A%
F72 (n=9)L 462~680g, B+ 560.7g, ¥H (=15 560~1140g,
821.8g °lfth 1WAz FHozE FAEgoy AFd BCS 71F0]
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Aol AN ALJst. ol FoE uHA Fu AHE
F43l A3 BCS 30140 AF A M=10)> 560~680g, Hr
613.0g, ¥HA (n=8) 748~1248g, 3t 1002.0go]1th(Table 10).
BCS 20]&Fel A% 7 (n=13) 430~672g, H* 545.1g, ¢H (n=9)
644~1004g, 856.2g0]%th(Table 11). 37HxlE= AF T BCS7F

= A ok A @ FR oA A 95

il

Table 10. The anatomic/genetic sexing and the estimated sexing by
body weight range confirmed from the anatomic/genetic sexing of
body condition score 3 or over of northern goshawks

Anatomic/Genetic sexing Estimated sexing

Min. Max. Average Min. Max. Average

Sex  No. (@ (g) Sex. No. ) (@

) 5 538 648 584.8 3@ 10 560 680 613.0

¥ 5 744 1110 944.0 () 8 748 1248 1002.0

Table 11. The anatomic/genetic sexing and the estimated sexing by
body weight range confirmed from the anatomic/genetic sexing of
body condition score 2 under of northern goshawks

Anatomic/Genetic sexing Estimated sexing
Min. Max. Average Min. Max. Average
No. .
Sex o Noo (2) (2) Sex. No. (2) (@)

) 9 462 680 560.7 ) 13 430 672" 545.1

¥ 15 560 1140 821.8 () 9 644 1004 856.2

1) refer to weight after digestion because early weight is fed
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Figure 18. The distribution of diagnostic results for rescued

northern goshawks (n=78)
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Figure 19. The distribution of diagnostic results for rescued
common kestrels (n=556)
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st A= 4570 A ATk

Ak
Fd/g7 @ 2 45704 F FHo] AR MAE 4170A, g5t
AR A= TAAAT. Fdnt A JiAlE 3870A(84.4%),
gk A Al 40A8.9%), FEI g vt FAlel g
AAE 3MA (6.7%) 2 ebger, Fd/27 29 F @y weg g
sl Ay Fdo] sk 3wk wAsk A= 24704 (53.3%), FHo] F

ol g A% 9/MAI(20.0%), =Ho] Al 3to] AT

ol

¢

S/NAI(11.1%), " 3 Wb @A 7hAl= 470A1(8.9%), =4 3t
33 g sk o] FEE Al 20A(44%), =4 F Xy g 9
ol THE MAe A (2.2%) v =Ho] WG 41704 & =4
9 5 3] B Ay dA 613 o] o] T 243 AL WU}
Al T Y. I W T =49 WA a=:+F= 6714,
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joint 2714, HEHF+3tE = 17140 Ao 2 YEFRT)
=do] ANE Al T HANE 57 &l H 407MAE A&
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Table 14. The fracture sites of injured northern goshawks (n=41)

Number of
Fracture site Percent (%)

fractures
Coracoid 12 19.7
Humerus 10 16.4
Radius 8 13.1
Ulna 8 13.1
Clavicles 5 8.2
Sternocoracoidal joint 3 4.9
Thoracic vertebrae 3 4.9
Tibiotarsus 3 4.9
Scapula 2 3.3
Femur 2 3.3
Carpometacarpus 1 1.6
Free thoracic vertebrae 1 1.6
Tarsometatarsus 1 1.6
Tarsal joint 1 1.6
Beak 1 1.6
Total 61 100
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e Al QRIFFx2E FTEol g =d/277F DA 3071A A
AA /ST 9 Fv 443019, o] F AHEFH = 4
23g ALgt uHx 4230 WE AIYAS EAHE A7 35
233 (54.8+11.42%), 5 19X (45.2+145%) 02, #HZNH F=2
=a/g77F dAgst Ao w YERSTH(Figure 20).

Figure 20. The direction of fracture/luxation sites of northern

goshawks (n=30) injured by artificial structure collision
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=
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ZA201 4+ 1 3/MA (1.8%) = T4 = ST
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Ao dd MAE QF+HE 14704, HA=+38E 370A,
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=do] UMD Al T AL oAFTE gl B 14270AF A 8
Ay A= 760A (53.5%), MY 5270A1(36.6%), M/ NY
A = 147041 (9.9%, v 791 o5 =2 2R e
9] =dol AR Az ARrE ed® AeE 2370, AlA

ol W@ FolAY ehm

263 (11.5%), = 223 09.7%, &Hd=,  sEE 747
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g7t gyl A= AA 140AGD, FE g2 x3ste] HA

1539 &7 Atk (Table 16). 714 =371 wo] dAs 9 x=
737}

AFBE 53(33.3%), o502 FH4E I Sternocoracoidal jointe] 217}

33 (20.0%) .5 &x it}
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Table 15. The fracture sites of injured common kestrels (n=164)

Number of
Fracture site Percent (%)
fractures

Humerus 50 22.0
Ulna 26 11.5
Radius 22 9.7
Carpometacarpus 19 8.4
Tibiotarsus 19 8.4
Sternum 11 4.8
Femur 11 4.8
Clavicles 10 4.4
Coracoid 9 4.0
Elbow joint 6 2.6
Scapula 6 2.6
Thoracic vertebrae 6 2.6
Tarsometatarsus 6 2.6
Beak 4 1.8
Phalanx major 3 1.3
Free thoracic vertebrae 3 1.3
Shoulder joint 2 0.9
Sternocoracoidal joint 2 0.9
Cranium 2 0.9
Metacarpal joint 1 0.4
Metacarpophalangeal joint 1 0.4
Cervical vertebrae 1 0.4
Ribs 1 0.4
Digit/Phalanx 1 0.4
Etc. 4 1.8
Unknown 1 0.4

Total 227 100
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Table 16. The luxation sites of injured common kestrels (n=14)

Luxation site I\Illlllr)l::teigr?f Percent (%)

Shoulder joint 5 33.3
Elbow joint 3 20.0
Sternocoracoidal joint 3 20.0
Metacarpal joint 1 6.7
Metacarpophalangeal joint 1 6.7
Interphalangeal joint 1 6.7
Tarsal joint 1 6.7

Total 15 100

Figure 21. The direction of fracture/luxation sites of common
kestrels (n=92) injured by artificial structure collision

58

A& sty



3.3 7% 23 4
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(1) &) Ao wE Ay
F& Ao wE FxAH}E s B AR (Figure 22)
FA/EF= WA 1570A1(837.5%), ol 1A (2.5%), DOA

470 A (10.0%), <A 117041 (27.5%), #AF 67041 (15.0%), FHAA
3MAN(7.5%) At A= A 8/ (61.5%),  FERAL
3AA(23.1%), #HAF 2704 (15.4%) (k. HAG = LA
7MA (568.3%), DOA 17141(8.3%), <r=tal 27141 (16.7%), AL
2NA(16.7%) Ak, k7 &A= ol 1/1A1(33.3%), <AL
270 A (66.7%) & LEFSL
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Figure 22. Correlation between treatment/rehabilitation results and
clinical signs of rescued northern goshawks
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o] AAA Mo mE FxAYe /DT olA class 290 AF
JE8o] 55.6%% =/ Yeld WA class 3oA & WA 36.4%,
B9 63.6%, class 4°A4= WA 12.5%, v 87.5% % e
Aoz QA MF7t ALAFE WA AFTEO] WA ZoR
A = Sk (Table 17).

917 1370164 class 2 olgtellA s WAEC] =A veERG wbd
class 3 ©]FEl QrEbalel HALZE WASH= Ao ® ERNEIL (Table
18), HAYMm=12)% v7AZE class 20137k = WAdo]
e TH(Table 19).

7ok 470Al= class 494 AL 170A], DOA 1704 Aot
AAa, YR 2784+= class 591 FHAFA| At}

d

)
o
>

Table 17. The relationship between treatment/rehabilitation results
and clinical categories of the fractured or dislocated northern
goshawks (n=40)

Clinical

Class 1 Class 2 Class 3 Class 4 Class 5 Total
category

Results No. % No. % No. % No. % No. % No. %

Release 10 55.6 4 36.4 1 12.5 15 375
Transfer 1 12.5 1 2.5
DOAY 1 5.6 2 18.2 1 12.5 4 10.0
Euthanasia 2 11.1 5 45.5 4 50.0 11 275
Death 5 27.8 1 12.5 6 15.0
Dead body 3 100 3 7.5

Total 0 18 11 8 3 40 100

1) DOA : Dead on Arrival
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Table 18. The relationship between treatment/rehabilitation results
and clinical categories of the traumatized northern goshawks

(n=13)

Clinical
category

Class 1 Class 2 Class 3 Class 4

Class 5 Total

Results No. % No.

% No. % No. %

%

Release 1 100 5 100 2 50 8 61.5
Transfer 0 0
DOA" 0 0
Euthanasia 1 25 2 66.7 3 23.1
Death 1 25 1 33.3 2 15.4
Dead body 0 0
Total 1 5 4 3 0 13 100

1) DOA : Dead on Arrival

Table 19. The relationship between treatment/rehabilitation results
and clinical categories of the head trauma in northern goshawks

(n=12)

Clinical
category

Class 1 Class 2 Class 3 Class 4

Class 5 Total

Results No. % No.

% No. % No. %

No. % No.

%

Release 1 100 4 66.7 2 50 7 58.3
Transfer 0 0
DOA" 1 25 1 83
Euthanasia 1 16.7 1 100 2 16.7
Death 1 16.7 1 25 2 16.7
Dead body 0 0
Total 1 6 4 1 0 12 100

1) DOA : Dead on Arrival
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(2) Fxeo] kel WE A
T At upE LZ2AI(Figure 23) 5 &l 2 A3y 713 w2
2 UEEE A 18474Al 17670A(95.7%) 7F WA = ST
A AAANA M7 wme f2 18170A F A 1737041(95.6%),
AL 67041 (3.3%), <HErAFSE DOAZF 242 1A (0.6%) & LERS AL,
RFEAL 17hAE] A= AR =5 AT AFT9 35 =7bscldrh
13] AL o] A% 37MA A& BT HAAE AT

=4/gT 1637 A= <F=AF 7T1IA (43.6%), A
607041 (36.8%), A 1670A41(9.8%), DOA 117HA1(6.7%), NAHA
470A (2.5%), 718k 17441 (0.6%) = LEFRET.

Z1ob 6270 Al A WA 297141 (46.8%), DOA 187141(29.0%), A}
8WA(12.9%),  #=AHAl  57HAI(8.1%),  SF=EAF 27HAI(B.2%) &

70 =3 A4 A A= B8 3570A1(79.5%), DOA 67141 (13.6%),
AAL 270A1(4.5%), k2AF 17HA1(2.3%) Sck. beRAE 1A 9] Ak
d GA mERAA dEEgon o 4 gl AR Qs #5
AAANZ A #5 stEF vy ddE dS dHsia

WIAE Adold BE A%e 99

(

k- £Ato] w TAAll e A 5ARA(71.4%) 2 7FE
mkokar, ojojA AL 71EF ZHZE 1701 (14.3%) A .2 e
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Figure 23. Correlation between treatment/rehabilitation results and
clinical signs of common kestrels

=4/977F Qdold #ExFole] 4 HFel wmE FRdis
DG HF7F class 20045 Aol 64.4%, HHAY 35.6%%0 HO=E
e, class 314 WA 25.9%, BIWA 74.1%, class 494+ WA
16.7%, v]'&A 83.3%= yvetd 424 WHF7F FoldsE WA E]
sz Wb DOASE QbfAL WlEo] F7hsh Ao YERTH(Table

71oF 627012 A% class 2914 WA 93.3%, class 394 75.0%=
AgA WHFTE 3olstel = WAEC] =A YERETE HHYE class
491 DOA 56.7%= 7} =7 YERsth(Table 21).

2 A 4470412 A9 class 2 o8t AAl 79.5% (3570A) =
ZFA 3L A, 1 F WAES] class 194+ EF WAEA A, class
200 M= 270A (87.1%) & A LeEbgt),

917y 27012 A% class 2~3914 WAEO] =A UERG Wb,
class 4°14+& AR A7 9191aL(Table 22), WX ®o] wHAys ¢
AA 2470A A 2104 (77.8%) 2 WAEC] ESka, BF AAH
WMF7F class 2~4¢] @F3F3Ath(Table 23).
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Table 20. The relationship between treatment/rehabilitation results
and clinical categories of the fractured or dislocated common

kestrels (n=163)

ciiégf)ily Class 1 Class 2 Class 3 Class 4 Class b Total
Results No. % No. % No. % No. % No. % No. %
Release 38 644 15 259 7 16.7 60 36.8
DOA" 2 34 9 214 11 67
Euthanasia 14 237 36 62.1 21 50.0 71 43.6
Death 7 11.9 4 6.9 5 11.9 16 9.8
Dead body 4 100 4 2.5
Etc. 1 1.7 1 0.6
Total 0 59 58 42 4 163 100

1) DOA : Dead on Arrival

Table 21. The relationship between treatment/rehabilitation results

and clinical categories of the starvation

in common Kkestrels

(n=62)

c(;}czlgif)?’ly Class 1 Class 2 Class 3 Class 4 Class b Total

Results No. % No. % No. % No. % No. % No. %
Release 14 93.3 9 75.0 6 20.0 29 46.8
DOA" 1 83 17 567 18 29.0
Euthanasia 2 16.7 2 3.2
Death 1 6.7 7 23.3 8 12.9
Dead body 5 100 5 8.1
Etc. 0 0

Total 0 15 12 30 5 62 100

1) DOA : Dead on Arrival
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Table 22. The relationship between treatment/rehabilitation results
and clinical categories of the traumatized common kestrels (n=27)

Clinical

Class 1 Class 2

category

Class 4

Total

Results No. % No.

%

%

%

Release 13 76.5 55.6
DOA" 60 3 111
Euthanasia 1 5.9 20 3 111
Death 3 17.6 20 4 14.8
Dead body 0 0
Etc. 2 7.4
Total 0 17 5 100

1) DOA : Dead on Arrival

Table 23. The relationship between treatment/rehabilitation results
and clinical categories of the head trauma in common Kkestrels

(n=24)

Clinical

Class 1 Class 2

category

Class 4

Total

Results No. % No.

Release 14
DOAY

Euthanasia

%
93.3

6.7

%
66.7
33.3

%
77.8
3.7
3.7
3.7

Death 1
Dead body
Etc.

Total 0 15

100

1) DOA : Dead on Arrival



3.3.2 /g7 & 2

(1) wl =8/85 799 F8el & A7

A wAgst Foje] Ay 38704 5 WA 1370A1(34.2%) 2
P w2 vES AAEa, wbd grgk HASE 47fAe e kAt
270A, #HAF 1A, 2 AR Jebgd, ZEd g EA] o
il 37 A ol A = kAL 2NAN(ZE1+ETD), )
IAA(FE2+8T D E FAHAL

=A4/ET F9 Fo wE A= (Table 24) =4o] 3k 3rouh
At A 2470l s kAR 10AI LT R WA
TNA(29.2%) By vhA EA JERSA, =do]l T FelA HAs
OMA Follde WA 4MA(44.4%)7F 7 wkar, A Al 3ol A
A 570A FelA e AT HAR ZF 27014 (40.0%) 2 FL5HA
LHELSETE

>
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=4 T3k Aok Adaglo] A/HA ofF-el wE AE (Table

2 An A/ ofFrE Eld 4004 F oNEEES
137041 (32.5%), #HA 247041(60.0%), NE2 HAH (G 79 =5
=) 7F 3 AR A= 3MA (7.5%) &= E1E AT A= oA
Ay= ot AL 67041 (46.2%) 2 7 Bekar, vhd | ZF - o= 2 A
117001 (45.8%) &= /Ngzdel vlsf & Ao

i
s
o
i)
22
o

Table 25. The relationship between treatment/rehabilitation results
and the open/closed fractured northern goshawks (n=40)

Open+Closed
Open fracture Closed fracture
Fracture
(n=13) (n=24)
(n=3)
Result No. % No. % No. %
Release 1 7.7 11 45.8 2 66.7
Transfer 2 15.4
DOAY 2 15.4 2 8.3
Euthanasia 6 46.2 6 25.0
Death 5 20.8
Dead body 2 15.4 1 33.3
Total
32.5 60.0 7.5
Rate (%)

1) DOA : Dead on arrival
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Table 32. The relationship between treatment/rehabilitation results
and open fracture in common kestrels (n=142)

Open+Closed
Open fracture Closed fracture
fracture
(n=52) (n=76)
(n=14)
Result No. % No. % No. %
Release 8 15.4 41 53.9 4 28.6
DOAY 4 7.7 5 6.6 1 7.1
Euthanasia 38 73.1 17 22.4 8 57.1
Death 2 3.8 11 14.5
Dead body 2 2.6 1 7.1
Total
36.6 53.6 9.9
Rate (%)

1) DOA : Dead on arrival
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Table 34. The relationship between euthanasia
humerus open fracture of common kestrels (n=36)

AA 44.4%=

reasons and

Mal—
Old
Site of Non-— Nerve Compound union/
fracture / Total
fracture union injury fracture Unusual
Necrosis .
motion
No. % No. % No. % No. % No. % No. % No.
Open 10 455 6 27.3 2 9.1 2 9.1 1 4.5 1 4.5 22
Closed 1 20.0 3 60.0 1 20.0 5
Open
+ 4 80.0 1 20.0 5
Closed"”
Un-— 2 500 1 25.0 1 25.0 4
known
Total 16 444 8 22.2 6 16.7 3 8.3 1 2.8 2 5.6 36
1) Open fracture humerus +Closed fracture radius 5 individuals
A F947F 249 MAE AA 3470A9 1, FYIEHERE o=
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Q= UMANA TAAT LEFAE HAEHolglon, o] T =l
49 1A =3 FEIFd 1A= 35 T YAEHAT. YA
5AAE EAel AeE el ggon A mE qlelAgd
MAAFTE & T AYE A sAle =429 Je=e 44
2AR ods deAk B
4E 2AR 1DAANA 9AAE HEN BAEUD 3AAE o
%= FA FAdo]l A% HaEwt =d"E 9/iAe /A4
oAF-z2= HAA=E 67A, MEEE 2A, JiEHAAY & & s
A dA=2 670A9 A= A 470, DOA 1714, #HAL
LA, MgEd 270412 Ay 25 AN Adots &
87



T

L

AAE 1A Az

2~
T

oW HAF J) 7 S || i ,
03 X Lf LL J Ly_l T
%@%ﬂ%ﬁ%ﬁ%ﬂ W%zwjmu.%_%w moF W i :
VO o) W 1 o T = = vm N o % Mo< = A Y L
X — o7 oF W ® o D % < T e = & % , "
%%H.oﬂ @_mo@ﬂ.@ Wi O = o wm X Fmﬂﬂ ™ -
BN o LT ﬁaduumu_/r@i b D oE X B¢
2w VT W b Pogoe  BOEEZTCow o4 s © 8 E
Moo - i = ~ S L ® MoE W w mooR T I ~
R T oo o= T = B S = = R " N X =
: MR M gy = K~ L~ ™
o T = o L o < M- Mm H < 2 % = —~ F : IR
3% Wv_AH ~ Onﬁ On_ ,HE ~o HAr,._ \:.._ gm:._ Qe el ,.ﬁmE ~r B K 3
g D ) < & = L ® gy N ol T o "
g — - A —_= oo+ X —_ < 1o = B R ~
Rz Bk o X N X E X ow P
Uuenoﬁﬂrﬂnwpnzf% WLO_W R T S = w
=T P LB T g L by R Ak Fo LN %
M%Aomﬁmgﬂﬂ@ﬂnﬁvmy_mNrﬁl,4+A%2w.iﬂa A
Ty e R W A LGS o T - L, @
T M oW g ORI A B~ S o o B
3 = 0 T NoX o w5 Joo—= xu o] N~ W O Hi
=y e X ogw o wE T g oL w T EER T R
— T s —_— —
S p S x g ®m oo F T ook PRN g 7R
= = R oW og = ) ~ 4 = = WL )
MR LR om PR oy 2R XS WS R
SEXT B _aw il Ew e owweg 2 X
ﬁ_]ﬂé S lmﬁﬂ%ﬂuﬂ&é 1 o ® = =
%ox@&%]%kﬂ%ﬂqroéaﬂ,%,}aﬂﬂﬂ,ﬂnﬂﬂ
U o) T - o = W DT A o e &
o ) -3 o wo 7 Mo fp o - A W= =
<l W o o o Qo = WL W ma o ﬂ_ﬁ & = <o oo om0
3 _ i — .
o 4t O W Wy g TR AR =T B 4 T
T E R R T R T gy BEIT G o 0
o = o] = = 0 = ol = TS = o ﬂl W ooF W <=M
oo e B e T WoE N g o Mg moy B Toak of Mo b
0 £ ®E T E M EERE S WD W : i
AE AR ROR RN @%ﬂn@ﬂnhﬁﬁﬂﬁéﬂwﬂ%mmﬁ
~o To = _ Te) o = <X KEOp = N
™» H @ X ) OL M El i — M = U M o U = My _A/T o T



d =
2NAR e HAE 3AE A4 egE+ddE ZAE 1704,
g =4 1HAIRT. FERAL

alL
=
MAl = 3E+deE =4do|9a AL Al 231=9

Fdl W A wrE A 22" A 670AE AL, o F

Az edls A =29 A Ays WA, DOA, FHAF 7474

PG Aza AgE B4 2AE A9 Aus g 24
2 Q% A BPOR 3% Bk B et Hink
F7 $97h 2A8 AAE 3AALL, oF HHE 6714, et

1370Al,  F&= 57A, A= 1A, dEH=+stEE 57RA,

AaEdolg oy WA, dEIY o
1=

47 A A 2] A
AR, dEE+edE 1A $-=vhe] A2AZ QoA
NEZ+A2+470F 1A= FEAR AR QA3 AT

S$ET 2AE 13AANA SEITU BLE ASE OAA, HET



oE 5§ A FE" AsE 4AQl. ShE =44
IMANAM = A= 6704, ME/HAAAFE & F $ 370 A7}
ATk HA=H 670AC] A= A 270, DOA 170Al, HAF 1704,
AL 27§AIA 3 FEAF ARRE FEE Qg @i Iab 1744,
4 9 AAEA 1AAGE Ag/EgREE 2 5 l9ld
3MAL A¥e WA 270A, A 1A QFEAL A FF
Hd v FEolddtt stE =Y tE B9 A 2EE A A=

WA 270A, AR 17RA, sEERAR 17RAIZE SMSle

2

32k
)

N

i)
i3
X

=
ok
0%,
re
—
=
o
rlr

=JAFAY 234 45 StEE =do] A, vE UiAE 2FE
FE ZAo] gtk Al 1/1A|9 AMGE= StEE 9l =3 Fad
A

E = stE=o]l A =28 S/AAC = WA 270Al, AR 2704,

HAA 1AG L, A A 5 1A= dEsE+stE S =4,

02 1AE dEE dAdq+e8SE A FEo|du. HAAE A F
A= dEzE+atE s d42d, b8 UiAe ddeys & F
UAARE Al bds =A% QIS #HARK 1/HAl= JREol RS ¢

458 UiAl= wd=Eerls glov
AR Qe AT 4o Sart o R AL H G,

g7h AW #xFolel B Rl wE Ay ddd gy
S7AAINA A8 270A, kAE 1UHAL #HAE 170AL, 71 17RAR
90

3 ey
-':Ix_! _'-\.I.-._ 1



oR
e
T
A

i
o

T =2 3NACNA 8 1AL DOA 1704, qFEpAL

o] AT

Y
o
N

!
o

QkeA}

LA o,

)

£A4ko] 9t metacarpal joint B7-7F #1704

S EE7HE

17 =)

977 ¢

joint

metacarpophalangeal

bAE H AL,

g od

joint

sternocoracoidal

Y = A

kel
T

35

=
-

SFAT.

A}

91



¢6

"Po1BOO[SIP 2JoM paJnjoedj siojdeld oy} JO § "$9INJOeIJ 9JI0W JO 0M]} pey sJoidel 9T JO 19 =

"‘POPN[OXd 919M S[BNPIAIPUI POIBIO[SIP AJUO Y],

9 4 € 61 ¢l 8 4! 0§ [El0L
0¢ 1 01
0¢ 1 Apoq pee(
0§ 1 G0I 14 L9T (4 eVl ¢ 0¢ 1 qiesd
e g cee 1 VLY 6 0°G¢ 9 0°G.L 9 LG¢E g 0'¢l 9¢ eiseueyny
cee ! (OS] ! €8 1 1L ! 0¢ ! vod
L9T1 1 0¢ 1 €€ee I 8°9€ L 0°09 9 0'¢e ¢ 6cv 9 0°0g 0T oSe9[ey
% ON % ON % ON % ON % ON % ON % ON % ON Hnssy
qurof Jofew sndaeorjawl B'UIN
jurof moqrg 'uln snipey snJowngy 91IS QJnjorig
Jopmoys Xuereydq —odue) /Snipey

(91 =U) S[2JISOY UOWWOD Ul SOIIS 9INJOBIJ PUR S}NSAI UONRI[IRYD.I/JUSWIRI) Usamlaq dIysuonelal ay ], ‘Ge 9[qe ],



€6

€ 9 1 9 ¥ g 1 (4 € 1 ! [e10L
019
cee 1 00T I Apoq pee(
cee T 29T 1 L9T 1 cece 1 yead
cee I €¢€e ¢ €ee ¢ S¢ 1 0¢ ! 00r I 00T T 00T T  EISseueyqinyg
eee ¢ 0¢ 1 eee 1 vOod
L9T 1 00s € G4 € 09 € 00T ¢ €€ 1 oSe9[ey
% ON % ON % ON % ON % ON % ON % ON % ON % ON % ON % ON nnsay
n
9B.Iqa}I9A 1f [BP10DRI0D )
BRIQOLISA  dRIJOLISA endesg prooeio) [eosuereyd i redaed 91IS
J10BIOY) prooea0) S[JIAR]D e[ndeos —ouIolg
sord OBIOYJ,  [BIIAIR) HORIRD e +9[91AB[D - —EBRRN 2InoBI]
odIeoelo|N
p=onurjuoo "G¢e o[qeJ,



76

¥ 4 ¥ T S eT 9 T G 11 T [e10L
01
L 91 1 0¢ 1 Apoq pee(q
00T ! ¥'Gl 4 ov 4 1'6 L qread
00T ¥ 001 ¢ 0% 1 09 € 80¢ ¥ €'ee ¢ 00T 1 €Le € elseueyiny
0¢ 1 LL T vod
0sL € 0¢ T <¢97 9 0°0¢ € ov ¢ 9°¢9 L 001 1 oses[9y
% ON % ON % ON % ON 9% ON % ON % ON % ON % ON % ON % ON NSay
snsiejeiow
xueleyd  snsuejerow _osJe],  SMSJBIOIQL, o1IS
01 wmiue) eaqg SNSJBIoIqLL W, wnuINg sqry
+3131q —osJe], + + o4 2Jnjoetyg
snsIejoiqL],

ponNuUIuOd "G SqeL,



K
X

—

;AU

&
i

—

_ZU

)

™

=4 (Table 36)

B
Ao

ZE!

B

T
X
g

3

i

7}

o)
3

ket €

3 EUtE

Hol- /}E EE}%

Al

|

i

oy

WAE 37AE

g2

{|z

—

Al (Table 36)

2y

-
=4

AL oo A&

L

1¥e}
=

m}

7R A 7}

-
=4

Al

i

48 (32.0%) 8 S-Stk
W A (Table 37)

AE= A7t w2 AoE YT

A% F

-
=3

3-9]of A

X
{|z
KR

J)

[ )

WAgol E/ HE T

<
T

25

95



snsJejorqn : 1], ‘INWIJ : ,J ‘©[OIABD : [ ‘PIOOBIOD : O] ‘Jendeds :
(9 Arsnoiasuad 911S 2an10kIJ 9Y) JO USI[E 0] aNp jusaUIea.d] OUu 10 2dA) Jusuea) Jo umousun (g
uo pea(] : YO( ‘Oseoloy : Y ‘eiseueyny : f ‘wWe=d : d (¥
Ul pas{ieula UOTIBDIJISSB[D 9)IS 24NJ0kJJ B 10U S9PN[OUI J1 Jey) S9IedIpul

juowea) [BO18.uNS (g

96

0GQ ‘xuereyd : J ‘sndaedoeiswodaed : d) ‘Sniped : Yy ‘eUun : O ‘sniewny : 4

}sod o8ed ‘Sulsepue(q (g o3Is aanjdoedy Joyjo snid (T

saulepms 03 SUIpJOOOR JUSWIESI) 9J0J9q BISBUBYINS : [ H ‘[BALLIR

(8€—9¢)s91qe) asay}

#, 'SeamjoeJj 91ed1dnp JO 9SNEBIaQ 2)IS JSYJ0 Ul PAPNIOUI NG PAIUN0d Jou ST (), =

08 0¢ %
(4 ! 1 [e10L
(4 1 1 Xuefeyd
(44 9'¢ L91 9°¢ 9°¢ (4 L9 9°¢ %
31 14 T € ! 1 1 © 1 [eioL
€ o dD+0T 2T WhL/IT ®@+sndaedejawod.ae)
G1 IS 1 Z I 172 e I snd.aedoejowodae))
08 0'8 0'¢e 08 08 0'¥ve 7% 0'8 %
14 4 (4 3 ¢ (4 9 L 4 1oL
(A T+I'T)
(€] ’U
! #/LL'T @+euln quiry
6 I 4 i 4 euy  YRIOUL
1 (oH?) #1 (oH'P) ©+SnIpey
1 1 snipey
(4 (oH'D) ST WhL'T ®+EBU[NRSNIPEY
1T 1 G (4 (4 T U ysnipey
e¥ LYy 1°c 1c SRt e'1e 79 79 %
Ly 4 1c 1 1 9 0T € © [e10L
#T+ AT ‘ #1+MLT ‘ #1 i SnIown
1A FOTH/0T od 1 +IO'T ©wd € #1 + T (LD 1@+ H
€€ (4 L1 1 € L 4 1 SNISWNH
[el0L @ wld WMMM M ele @ ! o @d ! ad O1IS 2IMOBIY

(YUPUIIEDT) DAISBAU]

@HE@EQNO.S SAISBAUI-UON

S[J}S93 UOWWOD Ul JUW}ea.1)

OAISBAUIUOU/SAISBAUL PUR 9INJOBIJ (UII| OIOBIOY) JO SINSal UONBI[IqRYI/juswiea.a) usamlaq diysuone[od ayJ, ‘'9¢ olqe ],



L6 L

SnsJejoIqn) ; 1], ‘ANWaj : J ‘O[OIAB[D : [D ‘PIOJIOD ; ) ‘Jeindeds : 0§ ‘Xue[eyd : J ‘sndaedejowodied ; d) ‘sniped : y ‘euin : N
‘snaowny : H (9 A[Snolaald 9)IS 2JnjdrJj 9y} JO USI[E O} anp JusawW)eaJi ou J0 2dA} jusawiead) Jo umouyun (G saul[epIng 0} SUIpJodde JUaUWIeaI] 9.10J9(q BISBURYIND
;LA ‘TeALLIB UO pea(] : YO ‘@sea[ay : Y ‘BIseueyIng : i ‘Wesd : (0 (¥ IuswjeaJj [ed13uns (g 1IsaJ 98ed ‘Suidepueq (g 931s 24n3jdoedj Jayjo snyd (T “(8€—9¢)sa[qel
9S9U] Ul PO3IBWD.I UONBIIJISSE[O 9)IS 9INJOkIJ B JOU SOPN[OUL 11 1Y) SOIBJIPUL  #  "S2INJOR.IJ 91ed1[dNp JO 9SNBI3( 21IS I9YJ0 Ul Papn[oul Jng pajunod jou st (), =

881 €9 €9 €96 €9 €9 %
9T € 1 T 6 T T [E10 L
SoIAB[D +1ul0f

g 1 I € [EPIOORIOD0OUIIG
J0 PIOdRIO)

e #od T+H'T (90D (A D+#1 ®+PIodBI0) S[paID
I I PI0OBION OIOEJIOY T,
Z #1 (I D) +#1 ®+9I21AB[D
1 T OI0IAB[D
(I/0°D) (d/10°T) ®+emndeds
¥ ¢ 1 emdedsg
0L 0 wLE Apoq +V0d ad od  od ad ! o oS 2njoRL]

pea(d @Eo&ﬁ@b SAISBAUT aEmEﬁm@b SAISBAUI—UON
S[=2J1Sa3 uoWwod Ul juauleald] ®>mmm>ﬁ:coc\®>ﬁwm>cﬁ

pue oJnidoeJj oS[pJiS OIOBRIOY} JO  S)Msod  UOHBI[IqRUSJ/JUSWIRDI}  Uoomlaq diysuonet oyl "LE  9Iqe]




snsaejoiqn : 1, ‘INWSJ : ] ‘O[OIARID : [ ‘PIOORIOD : O] ‘Jendeds :
(9 Asnorasad 931s 24n3oeJy 9y} JO USl[e 0} anp juawjead) ou 10 9dA} juswieady Jo umousun (g
uo pea( : VO ‘©sed[ay : Y ‘eiseueyinyg : { ‘Ueed : d (F Iuswieay [edISIns (g Isad 98B ‘Sursepueq (g 93IS aanjoej Joyjo snid (I

86

0Q ‘xuereyd : J ‘sndaedoejowodaed : d)) ‘Snipel : ¥ ‘BUM : ) ‘SnJouwny : H

Ul PaJBUIS UONBOISSEID 931 9INJORIJ B JOU SOPN[OUI J1 1BYJ SOIBJIPUI  #  'S9INJORJJ 9IBdI[dNp JO 9SNedaq 9IS JI8YJ0 Ul POpN[OUI INg PaIUNod jou st (),

m@C:@UMSW 0] mc%pooum juswljeod} o.10Joq eiseueyine : 1.4 Jm\ﬁ‘im
"(8¢—9¢)sa1qe) osa)

%

08 091 (087 0'8 0'¥c 0’8 (07 0'8 0cT 0'8 %

14 @ i1 1 (4 9 & 1 @ © @ [e10L
1 #1 (GH'D ® +SnsJelelowos.ae
€ T T 1 sns.JejelowosJe I,
SNS.IBIRIOWOS.IR ],
! ! +SNsJIejoIqL],
I (#,N'D GHT (/0D @)+ SNSJIRIOIqLL

quir]
QIINEE|
01 4 T T 4 4 T T SnsJeloIqry,
®+SsnsJeloqry,
an:
(090D 4 INW,]
SNs.Je)oIqL],
v L ¢ I 4 JINWa,]
€ ©d0T (H'D DT lD/PS'T @+ INWa,]
4 4 N,
Apoq | d a d d a
210 ) ¥ ¥ € a (r 4 9118 9Jnjoet
reoL Gt old pee(q ¢VOa (TUOUIIEDT} QAISEAU] (HUPUIIEDT} OAISBAUI—UON " 10814

OAISBAUIUOU/OAISEAUI PUB 9INJ0EIJ quif JIA[od JO SINSaJ UOEI[IqeYD.I/Jusuieat) usamiaq digsuone[o ayJ, ‘g€ 9[qe]

S[2J1S93 UOWIWOD Ul JUSUIIE.I}



o] AL

o

T

ANATFAR AN 2

=

2

T

M]'S)j\_]—l 1 é-ﬂ]‘

¢}

=
=

2013
Al AAE

I ﬂAOH =0 =
o q .
%ﬂmﬁo%% woRE N
S 2w E d%ﬂﬂmw#?ﬂu =
— — [y — v 3
ﬂr@oﬂx@ M%%%%M&Q%% quf%
o} o xR S o W . o o ]
o = o X Ho o o LT
~ Y =y o\ ~ X = W —~ W
W o oEs = ol W o o KO T " o T W <~ D r
W a0 T = ®F a WE = T
%%W%%%qﬂdx%ﬂ%ﬂeguﬂr i
_ e it o ~N
o_ﬂﬂ@@ﬂ&%Afkww%mﬁmﬁEH TR
m%géxﬂ%%mox%¢zwﬂ 5PF
o N o o
X X _ ! ~ o © 0 = =
P o P ﬁlﬂoaﬂqqaﬂﬁ@%%uf “ b
5 Jﬂq%éagﬂ E %
4 7 o s X K o B - p ol o oM = =
TR o T Kogr Sy T oo oo WX T B o
N % " Lmﬁ A IR LT " va o 5% . o N«
_ o _ X W Zo o o T
A amaaa%mﬁloqw%ﬁ@@g
o n o T N~ N Q o = W ol
= O = ~ N S 7 R ™ o Zo T+
ogr@ﬂoydaw7ﬂ,@HNﬂﬂ%@ng
io_e_ﬁo%1ﬂa§é$ﬁrw$§2h% o<
< 0 N T o oo O E 0 = = T o
o_ya7ﬁ@ﬁAAoiw%L%ﬂmﬂV§%
%%&uﬂd]iﬂx% S S
o = o 9 X X = W™ o N o M X
X EW oo 2 = ﬁo | ! T HL Of o
- T Z xxbwo}ﬂm,w%%mﬁ 2o
Ay Mo M % T om N wp M o o T B o
s 2 — o i~ o= = 5
o T X W 1,_ ok o ® S Ty 0| o ©
o NS — T —~ £ —— oF ~- 0 i ap)
- R v W 2 T~ D TP = q4 2 9 © o
%ﬂ%%#y1%%$ﬂﬂa%wévn¢%
HT EL —_ — T = ‘mrzl 1% ‘Dr,._ ﬂmo o a1 jil LoT
e SR Q. PR E DR g &
TN T AL w Batr _ oo oo M o N o o
Mmoo A oo o~ T w3 o = - o o
el o o~ o o o ™ oy T
— N | oF Jalg— =1
—~ o m K T 7 s SRS =
R '



ofdl g7l FEslel A DAl Agstu wALFA An
ATPH, 291 ARAel AFYY Ao FAT 5 gtk 53] B
A B Y AAE FHR] M AR oE e
B B 7 dAdt Fase, 34

&
=
ofEEY AR AEE G & 9l V=] E 5 3l

4.2 3zFo] AFZ AHY

e} sl R WAless BE GxFoldA AdAE 223597
WEe Tz A F ATE Bt AdE S @ 5 ggon,
=
[}

2012~20199d = % 5714 dzZo|7} ATZ H2=E A (Table 39).

5/0A Bz FololA MAF el 104 Fol WAA 9910] 47,

B ARl /AFI A Q] el 37, A ¥l 24, AW HEAy 170
o0 FE59 ¥4 / AdF
/

A WA} 22

LA Frxol A ko] A e dAIAl 2xlolld 270AI (No. 3,
4= AR A glo] vtz T3 91A Aol WA 1A} F-ZeA

ko] Aol & 1A (No. 2)= wopal7] wiiel] AE oA
o

2MA = ZzF 259, 14YUo] A}
ATz HAJch 1A (No. )= 12 72 YA oF 230m "ojx

el M EEo] Atug ATz Hglem, 1x Frx dl]l AdA
o



SRE

5]

T-ZA A eF 230m

S

lkm "ozl 3tef

ok
=1

YA o A

Az =l

i
i

K
X
M
T
gl
o
Ar
of-
o]

e

0
o

oY
Nd

R

—

0

¢

ol
ol
o
oj
ol J

ol
=

ol
N
Mo

FE

w7 AHelA 2xkdor oE

°l§

stress

oF

hwApy|
-1 =

2)+=

mjoble i Al (No.

o
=]

A =8l o A3 o

S

o] 27}y
# ofd

o)
=1

4714}

4

e

w

<]
B

Rl

WA 7]
120 FZ2A7F

oF

Azl %

=

&t

717

L
-

Zole}

b 7lob AHlE Algtx =H9lem AT

K

i

_zrl

Aol 13

WY = 3

14 T2 9

5km Hoj#

v} Ay z]

stk

HOL }\g

PN

12 B A Q1o A

L=
N

784, 63 olglom, 17§A4 (No. 1)

13

11—
-

A (No. 5)

174

kAR H3n g

] O
WA A oF 18km Wolxl FoA HAME

g

eu

Th
T

T

0

=13
=

stress mark :

3

101



x5

o Az Aol whE 4
Fo] oH JAE A7) ARl

=

ru\;

oA AL A

e Fo oy AHH AR Y] mEdv
3) 13 ALzl F73 FxFolxz WMAAZ] A FAkel °oF 18km7
ol&°] 7Fssttt
4) 13] o572 i xRl A Tl HA7IZR] 5~64
gt dsde] 9l ZoE Heln

A7z Ale 598 =87] "ol & AEE sl Akl BEA
F5oH71s oY Aol Esith AN &g AN E F5 £
oEE Ao AP s & Hel Fa ARE e 7HA
Fria gdEo

102

o7



Aanfur punom :

0T

[eALLIY UO pea( : VOO (¥

M UOIIBAIEIS : § ‘[BULIOU : N ‘UOIBXN[/2.n)0RI] : [/ ‘©8eWED 18)es] : J ‘Uonsneyxs : 4 (g

umouyun : ) ‘ueydio : O ‘JUSPIdIE [RANJRU : YN ‘W UL JY3ned : [ ‘UOISI[[0D 1ed : )Y ‘UOISI[[0D 2JNJINI}S [BIDILIE : DSV ‘932 ‘Sop Jed £q yoeye : LV (3

olew : JN ‘ofewd) : J (T

SSEBJIED M VN 9¢eT 9€T 4 G €9 0 10-20-61 10-20-61 MT 2900-610¢
N G

98BIy M oSV 0¢e 861 4 (4 - 4 0€—-1T1-8T SO—-TT1-8T MT YOTT1-810¢

OSE9[Y /4 LV Y91 9¢1 4 ¥ 71 6F L0—-80—-81 61—-90—-81 Anf 9¢90-810¢
2 14

9SEI[9Y N N 45! 1 € I - 0 G0-90-81 G0—90—-8T Anf ¢8¥0—-810¢

OSEI[Y q 10 9€¢ 4514 € (4 Gg 16 61-60—-L1 02-90-L1 PV/S1 ¥€G0-.L10¢
A 9

OSEI[Y cl VN 61 c61 € (4 - 0 96-S0—-L1 95-G0-L1 PV/ST ¢1e0—-L10¢

o voa S "1/d 20 ¢al ¢al 1 ¥ 9 1 90-60-21 G0—-60—-LT PV 1980—-L102
N (4

OSEI[Y N O V81 Vel 4 4 - Cay 0€-80—-LT 10-90-91 SoN 0LE0-910%2

elseueyINg /4 n Y02 c8l1 4 € 8L LE 11-90-¢l G0—-90-31 ST 1810—¢c 102
d 1

OSEI[OY M OSV ¢0¢ 002 4 1 - LS L1-20-31 16-10—-¢1 MT 8¢00-¢10¢

) ) (P—w—£) (P—w—£) =2y
:.:mmw Fuoseal £1039)BD ponosat—au porrad
1nsoy ’ ! ySrom ySrom sSo9 21ep °1ep EXavs aX°S ON
[ear ) ElileNEN | [esr[) [1un poLs  juswiead]
[eur,q ey 1nsay 1deaooy ar

(G=U) S[2J1SOY UOWWOD PANISAI—al JO S9OSR ‘g€ 9[qR]




v £}

}-
=

pas

T

Ef <]

Abo]

20194

2010d+-H

51.1 +% #

B % o oo £ KO I

o of B o B oa- . o] X Mo N

O . N f O M E W X T

T2l ERE gz

N

wﬁ_ SN o o~ DR A

e A w BB oW

_ ~ — ol R

0 1 M MM H No o o o 2 W__/m "

Em 0o ® Koo B i

T, = B T Uk X8 e X

ow g D g pid o8 ~

(OGS ° ool o 2o e 2

oo T 5 MeoH Ho XL NS e

T o O ol ~ < ™ < A o

~ O T X B o H

- < « N X o2 = o W w

5 _xr X o AL 0 o

] - AN X o9 o = = X

o B O AR ™ ewo }_u W = £ % o

T g g T oo 4w o w

Mo E B o HOR g TR

F KA 5o < 3 Mg ®w g ¥ 5

d e PR e ECEDTT g o

CHETT zaiFirLil

W og Ry T % P e T

ook ﬂw Sl = oo o< ﬂm =
;fl = ﬁ/ ~ )

L]t Zo N O E B e Mu N M_L_ | O MT

A S I 5 S

M . n = N B E S W T BT
ol N ™ - e AN % " o I om B

0 K 0 . .XU -

X KR N Te) <~ W K B ooF %

WEFo] GE AT At

104



W
Al
SN Y E
T < N T Mo
RO —_ N - O % ~N
oo %%f%ﬂ%&ﬂl
o = Mo T W ) °
E N ) o] E: iy = Llf LS Mud
b=t A ul |
o 1 ﬁ]uoa % o M o <
) & o - 2w B N
- j 0
z & R g BT T T 3 2o o mhy W ol
i ? 3 —_ my — a w} r
= b G+ K o Mo X 2 B! n 2 T T Nd G
o H%@Eﬁﬂ T om oo I ﬂ}%egh
i o I T o - —— o © T
X M T ) ~ n o T X = '
TGy Mﬁ ) w o v % ﬁ 2 = 7 © _ﬁ mw Y Sk ® X 1xm
: Zl S 1 T N RO K _HL f DE N < O lm _,_U ™ Z‘._ {
S L BT ® R el . Taoz_joaﬂoﬂ "
=Dz o X N N A 5 T B B o B - 3 o oy Bh T
o © X e 0 o} oF Y Mo S - ol oo E oo ,,
N ., N J o S K i) m o ™ 2 w7 o © - B
= X Y M R b = H il < oy WL ~ 5% o X o] ~d o
o5 — vi = Tz — AT 1:.% ﬂ E o TR :i g/ - lo AN E_u
5 =S Bl o A ° & @ of ® o] w2 = & S
5w P o R 2 ) 1L§EQIEE uow_]ﬂ
N ) P azfﬁ»%ﬁ wglﬁo%u < =
Q Nd 7 N o = o o Gl o U gy = ©
o A olJ Mo .9 ) % 2 °F % ¢ g ¥ ~ 1 N = ©
i) T O = Ik n — o I ~ N ? ul
5 o py X o X il oo S = ar R ] X = < WO T "
Z o P ©F 5o o = 2 T of M L of = 7
mocﬂhﬂ%@ﬂ}@oh ) " o W oF ﬁﬂ@moo_
uegmu mﬂrgm = M2 _hﬂu7g Efwoﬂy,%ﬁ
z o < E o5 B o O o] % X il o N Mmm B < }a = T o o
‘D.l o) ! WI Of H \..ﬁ & = il i — ) =R I- jari 0 o 0
mAﬂ%@mfﬂ%mﬂ@mmﬂu ﬂalvﬁmﬂbﬂﬂkﬂc%x%mm
Mﬁgqu, _ﬂLéBTmHﬂ Tmyew Evl_aﬁ%ﬂ%@_
o@uaﬂﬂﬂgnxnﬂ wzﬁ uguw%oﬁzq%La}ﬂzi
o =~ 5 T 5}7%5%?%:13 = 2
Nl I ™ 3 = O o oy o ~
vE mnrw S MM = m.o — mq Nk 15 = o T o) < ° Ho
Z o ~ o o) V T.: ‘DI _ Oﬁ _,rl E|_ 0 ﬂmo o 0 —
SR = M - X ﬂaﬂzg_/%
= n = FX T = X0 = O N
i wlﬁﬂ@mmﬂztw
5%%%?W@ﬂ7ﬂiﬂM\
_%ﬂr@o%ﬂa@ﬁx]ﬂxﬂ
A o o= i
o S E Gl
ﬁrn —_
s



=

Z1o 7 etk (Hager, 2009; Garcés et al., 2020).

gt

il

=2

3)

lo] ZEo19™ A2 Okano(2012) 9]

(@)
B¥E 20044 2008 71A] 7]

G

oY
N

of

el

T

Aol A

S
-

PRI

qlo] FEold A A

3170 7}F

A7 2970 A=,

]

TR

o
N
Y

e

ol o] AR iR TE

e, <

I =z

]
=

|
-

stAxo w7 7hATh

ol
X

-

ol

Ho

—

0
=y

4

ijR!
=

Ao] =& Ao 7 Helth(Squires et al., 2006).

=
o

7}

FelA EAEHAY Bln =7

73

&

3=

T

& Azt 7158 o

\3om, o= deldME FAF

o

7}

o
T

o)
(g
-

o <)

£

I Aol A

& Ao = Hltt(Daniel Klem,

PN
T

1981; Okano et al., 2012)

|
T

ol Al

=
25

EE R I

e

oF71%

3)

Ql

EAEE

—_
fIte)

oj
AL

[ YA

S

&8

™
H

AEA el A

B

—_
o

1A
~—
o

(mil
)A

]_

FA"F Chace (2006) ol 2]

5

Sumasgutner et al.,, 2014).

Fof A}

S

o= FEEo] BAYIANE B

2=~
T

ol

106



15

oo
B w E Ea H.f 1 ~
W, o T _wL E, T o = 5 o
ml © o X = T % oo M.IL RO M Llf L]t ol —
oa%@). Bo% Ho%moﬂﬂaiﬁ
o - < w H Myl v B = o ™ - m W% E mp N
ogloaﬁﬂﬂ ﬁAaL.Lm%% Ko TN %
maw}mndeﬁu}z]:ia@ﬂ A \a ﬂ@_oozg_zﬂ,p
;OO . N 110 . 1mv_| o _ 0 0 ‘Mv_ﬂ —_ \Hl “:&U o g p— — R WU_.._ V2 l ;O‘._
T M = o 7o N ~ o F.mﬁv v CQD— o = N i e~ ‘AW > < MM T B Jnl
o%%a(rﬁ%%_fmmﬂﬂogm s OF T @%xm%o)x&m ,
1; (&N} ﬁﬁ — | —_ ﬂA ‘.Ll Oﬁm o EE o J— 1rE HE i_l ~ Z.O :._E (@) ‘m.ﬂ O_H -
‘Lm o d./l‘._ = _¢O 0 — o — 1&! ) 70 ) o ﬂ_L” _Z.O N e
g H T e A g TOWSK o N o W R =3 i ,,
(iU ~d 5 6N ﬂ_ol ) 10_. T vﬁ <0 J #o oﬁ = L © m_fw = B Z.o ‘M o _.io xlu” ri
T . O S T O o OF L oW o] e T ) i
) x o o AR x> = ® H wo o e S B B WS N
R T PR R 28T w ER I
i mmiﬂﬂ ﬂ _U_H%XE.MMH T o = © I S o J
X by T o N B ~ & R S S N g o7
Mm0+¢§@wq§@@%qum@ W%%@%ﬁoww%
30 m K %cn. ; OW m uﬂ_.A_uH Ef.: ol° ﬂ.ﬁ %0 @ u,ﬂ_ ,Xl_l o X .._ Ur.._ I~ G 1; J ﬂ On# = N ﬂm_v
a W oy < Gl Mo o W™ o = < = ‘o my = N N o o 2 ol o
o .. T N = W T 3 w0 N — A ~ o o &8 or 7
Mn%%iwﬂ oﬂﬁ%wﬁ%?%%ﬂ wmgﬁowﬁuWWWVm
~ — — X o T - = [yl ! N T
MR N o w.m R oMo X Ao Vo & o R mﬁ
X ™ s Mo o ezrlﬂuﬂlii@% = B X ofp o
Eﬂo@dﬁoauzﬁgm T A Mg E o % ijaﬂogog@m
i) W ~ & o _ku o © w7 8 w° TR o| e R ZM WM ° m oy £ %
JD < Of mﬂ ‘..;l‘._ mﬁ ,.;O ﬂ_Ol — ™ ‘Dro ! % L o E.._ ‘;b jams ;IJVI
= & W o 4 T N E —~ N M o <o) W R o = ~ X T oo o Al
ok T H oz Ak o - < = N P e ol W _ i s X s T Wm_H ol o) 3
N o ) R o= % = ok + - T A Mo = oA = T = . =R W
aﬂa_g@@aiu maaaAU]ﬂ%q 3 m@umﬂv
T o o gr o ol > ™ T T 2 oA 3 = ~ ) ok 1o o) © X o O
1 T — In ! oF B ~.m.._, -~ ‘UI Jo mF — altf o~ T o o N X
~ 3 No o mh ey ~ ° M ~ Ak or M M; N o u_m dﬂ oy e Ho Xo s
L?.ZTMEQQ s ?EEL7@§@1ﬁﬂ
oﬂ%aﬁ@@@ﬁggﬂﬂm% <
ﬂ%mym%mﬂﬂ%%zim
O w oo o o <X 9 N
;Oﬁl iO -~ ) ﬂ»MO ﬁ E._O
71_ ‘W__.,W =1 EE o Z]#
m Mo oF e



ol
ol
;i

~

fuy

ol

il

i~

o
&
Mo

A g ow

5

s 2
=
3L

O
1l

17 A

ohe

perch—hunting * &

=7

1
=

BelM e 2

<

FZ9 1} (Lihu et al., 2007; %, 2011; Won et al., 2016).

ﬁo
B

A gk AR TR o

573

mj of] A =

=

ok
e

e

AAAY A

oy

o

5.14 AFF5=

Pubz s e

S

o zd 49 F9

9

(@)
21 AAA ] Bk ohuet A4 wEe <o

3t

el A

=
T

Ly
a1

1 et al.,, 2003;

53

olch(

102 dEA

g ol

HH
-

Benitez—Loépez et al., 2010).

©
A
oy

H] 3

PO e Tolo

EEE 29

2016).

2lt} (Husby,

‘_,Z_
ApH]

=] -
o

3]
<)

Aol ekot
}

4
P
3

108



ed
Sl

z%°19

[e)

=

S

:[L

7} 7}

=

] A5

<}

% uo]
SELR

)
= =
E

tol

1
S

o
2003). #Ab 4

=g 7]

A3, Holde AdEE

ol =2 9
H o} (Erritzoe et al.,

20|
ekl

o T op o oM M M oor < W ke of o wp T op o) A oy oy :
Mo Mo _ o N T 85 B ® o o, o o o m = oH o S E I I b
CE Y wom o we BOR oy b S N
e T R - X BT G UER . I R - B GO ~
% _ X T B oo e TR ETIX m v Mo
TR 2T ® = + N B — o W © X W
T . RO m = o U on T oo o gy T X TS W TN ~
T - < el T W o5 S = <
5 T oM 7 T ok = Wo T N wo o B o & N T F i
T B ool U do Polowm N o OB I z ™
< T o - TR - ol o P33T gy Lo
%ﬂm.% DT S p oo TR g R E 0 K
P I il N A S BN R
of T o T o4 W o~ e ) ) ok ¢ T T 5
T~ ' 1 iy o — R ST, b M N
— Qo X ol o M = 5w L o I T of o g o W Mo
T o < . O ! o8 N R = = 1 = g of
o~ N N’ NoOX ok Y 55 Hi T o o e oy ™
< T o X = XO RY o} w0 o Vo ow = ~
i T ool o g A- W o WX o o ) ° XU 5
o= L b ] okl o Ao o % INm = of B = & o B
N o N e BT X M oy wt B B . S
o) N A oy P Mno o o % — - N %o HE nH S i ewo B % g
N w\. < Y S N &7 Q o — = S ak
o N NF o o N 1A T O N | o ~ SIS Mo wo N =
A I T oM TR FEr N g
Eon PN wmﬂ, ﬂawrm}.,ﬂmnwomo%fr%ﬂ&r o
of 4 g ok J T & oy 5 BB T = T %o W F o o
_H g ®EY 5 W Y Rm T oy W g
o T o =7 X Iy =~ £ £ M 2 7 % T = ~ " ot
T oo B L m B NoEE o o g% o P omW o R o T
(~ J— " O o ~— o ~ ) N ‘H ‘m
ziﬁw%i o_aﬂfu/M\L_uzdrmw%ﬂq__/orxT%E;.]or O~
ieool g O W TR W o ER . mECM® Y E T
Mo =T S B O S~ - N N B s T - O
R T X O W oA e W N T BoAdr 3 o B3R T



m

% 542 meld vere] visolol & oz WA@Y,
2007; & et al., 2008, 2012).

j
al., 2012 b; Sumasgutner et al., 2014). ¥ AF-o|Ax &lx wu]o}2]

kAo %] Fo]| AR Bo] 78.7%% MR e HSS AASHY
=)

delolm (71, 2006; Neese et al., 2010; Molina—Lépez et al., 2011;
Kidsin et al., 2012; Romero et al., 2019), Neese(2010) ¢l 2]shd
TE votxE FxH+E F< american kestrels¥} eastern screech—
owls AT7F Zof PO T RE FHokeAL ot Flojga eRls
wol Zd % Fx7F HY] Aws dud vk e = 3 =4y

FYRA ATINE 22 W Fel s

1

b2
off o
o o
= U
EN
e
o,
rO

—
2 N
)
30,
32,
tlo
ftlo
e
&
off
2
AN
N
[\
(@]
(@)
N3
=
AL
2
olot
BN
offl
o
=)
<,

e o
i)
o X
% |o
4 KU
BN
10,
M
B
o
[
A
k£

I
tih3
_V‘_]‘
oldt
PN
ofl
°
BN
=
(o
r (o]
o

o}
ool ®l 174704 Fold ojm] ]
Sl dEfe] o= Q1A Ewo] HQdt
Hlobi= 5170A1(29.3%) RaL,  olivt Al
ofell A AAl Fd Aol ofz mldo] mmsete] Hx WA
2 ORdAY one] HEE Wa QA xIT 2Qlsko

-7 80714 (46.0%) Avt. o] A% AAl BE dEHd=

e

o
BN ol
32
ry
>,
2

o

!
j3

N
"
2
N

o
b

O

-z
0z
o

e
J {

i,
o,

110



i+
QE%HMLE}
= Z{QML%l
EHM %._&Mr@frb
%Hﬂ ~— EArﬂ%]h
_zﬂmomw.ﬂr na%ua.ﬂ B T =
o ﬂ%bﬁﬂéﬁxm g%hﬂﬂ
0y Lumo.]_orafm %ﬂ7%}ﬂ§
ﬂﬂl%%]gﬂ %%ﬂr% ﬁo_siﬂi
ﬂﬂﬂuﬂwuﬁﬁ%ﬂﬂmm __oTW MQ%Q oo A
ﬂﬁgﬂ%_d Wﬂm mMmT _@zixﬁ hﬁﬁfﬂ.%
— ) v s = 7o o Hio o =~ o T T Wo W o ) o Zo Ho T Mra o Mm._m =
Vﬂﬂﬁ_zuo%% ﬂEimEﬁhénfx = ] TN AR
= Lo 0 Moﬂ%ﬂlﬂv Lurov&:i w I g ngﬂ%_w )
UcWXEo o i ﬂ]lﬁﬂﬂﬂeua fooﬁﬁl ﬂﬂ.,lﬂmu‘mﬂ ﬂ_H,A 2
o 2 S mzwnyzh.ﬂ@@@1 ﬂ%ﬂﬁzﬂyﬂ g
_s%ﬁr mﬂnﬂlﬁ. iohﬁﬂrwdl@ﬂxourmo PEJlm_,TjT <
BT w or N %o — MoX AP = K s Njy B o 3 Mo g I e
mﬂiﬁﬂbﬂﬂulﬁo7%ﬁ;| Y ﬂwiﬂAga < EML@ 5% o}
i AR SV O iy S o F b T o o
\id]a_ﬂo.ﬂﬂwmw_ulebwfﬂ S WJEJNE éi)._]mbm)ﬁl
&n1uwl7‘m%ﬁiﬁoﬂl7lx‘o|X|‘o|‘o|]Fr_AMﬂMEMEﬁT L‘@IE.._@.O%‘WLMLﬂI
) & L e = X o © 2 o = %! oo o = S & e
AP | e | oo X N o T = N = BN N~ S
xwﬂgaov}z_%@@%a& zAan%ﬂoL @M,%M%é
Eaﬁzoﬂﬂmc}g@woo@lgmmmﬂﬁ M M%Emﬂam ok
Py T im;agﬁwm_iommhmd_g A £
mﬂﬂJu‘L@mﬂELEEQ ouAlmMoL _,&Aé.ma zﬂma%sﬂ;l
Wd%a@r%% Fﬁ@ﬂﬂ?ﬂﬂl%ﬂmmﬁﬂ ﬁMﬂFonm%
B T wa}ﬂ iﬁ]Hw ;Zqﬁoﬁw@%m
ijlﬂAmwm%L Mo_% Urm ﬂﬁﬂo%7ﬂ%zﬂ wﬁﬂ;%dr% mﬂo
5 i AmTaJ%ﬁH*quA%]@_.u%r% b __omeMmcﬂl. (-
,WL o ‘;LOWL 0 ﬁ X‘._ 0 Oﬂl KO ‘;hu ‘H ) Mw ‘ZT Z.._ “W o Om_o ‘m _ MM —
@%Qa%@ 4%5?E€fr1]%1 %%;.a.ﬂﬂwﬂ%
%@%ﬂ%a‘ga% ﬂnﬂoﬁwofrvﬁu% N Egoﬂmomo .
ﬁoﬁow§om%dmowgbM&zmg ﬂﬂwu%o_aﬂ Q
o< 20 7L|L X 1xou T
A%u?ﬁd_/ﬂsoimﬁ@% Mé mfzo o
2 o Moo T ol = = o T <
s ﬂo_omo% 1l 5N ]E
U,HIZ_.O‘ImMo .ula‘u” ,|>A Eé
e o o o = = (- WX e o
%HOMEFJ_&E MM
@0_: Eioo
ngwfﬂ Mo
O7E1‘A_I‘W,.#Z¢
TR
o0



A ALY

MAZF )= o

8 o

gl
oz oo He

32 b

kA
=

K

ol
o3
il

ME

o
N

o

ey

1 A

1)

o
)

o =z

I
Mn

5.1.6 =A]

ﬁo
B

ol

LN
N
ol

Al = A

5]

A54o0% &8

g

ofshE Mol

T
L

— —

z}xéx%o

17

QU E

ol
_5.0
]

JJJ
=)

2]

AAA 7 Aol

w3t mt

A0z A

45

Al 5

=
LN

b, 1 9 1A4oR o

45

vl A
=

ol

TH A A A

= o

o)

5
Nd

T

R

o|J
L

Mo

A ¥ Stk (Dauphine

AFS

T

o=
MAAAR DA TUCN) Q] 100 QeE Zo

e

[

et al.,, 2009).

L
s

7}

AL oke] Bl
¥ 9157

B

FFS 1A

112



Aol A €]

=

H 15 A} (Dauphine et al.,, 2009; Husby, 2016).

Mo

AA =

wlEolr. A

1

T QA B ofye}t oY A e A7]7F #op Aln

o
%

Mo

el
\lr_

o

o

o

s
-

14% =

o2 YERYY (Loyd et al.,, 2017).

1

oFst

ol

ol

Mo

ol

0
o

—_
110

o1t} (Loyd et al., 2017).

o=

T
g

o

H oz

el Aol u

o
B!

5.1.7 A48/

)

1
RN

“

ol frzl ot A2

|
LI

1 A7l

0

Aol

Aow dHA

=

o] %

bol A7 vlhetel

23

Bl

n) &o]

o}

ol 2E

J =

%

L
-

270 A

(2000) ©ll

=S
o

Helth Ezaki

Gl
)
o
:.AU
=
)

ol
i

7h A FulelA

of
(s
al]

)

ﬂo
o

Eis

el el o

7hekell

=
o

H v} Ut (Squires et al.,

Hil

113



v‘]_:ﬂ‘
B}
1t _1.'-:4 10%01]

S

7

==

o

wn
2
Aol &
1 #=
4_7]' 70
2 o] A
{8
d TE T
“l‘7]-
/\6]17
= Oé@;oﬂ]q
Hojd
Doﬂ LE}
4 g

6.
y W
l1ens et al
. 200
6)

ey
B Lm: = =
™ o uﬂa 5
wE%gw%ﬂg
mcédbﬂ¢swﬁnom.
Eﬂal L ﬂzqﬁ
il — 0 0 Z.E ~ ‘MM 0 wA]_ ~
o_ayoﬁﬂ }%Eﬂﬂ_ﬂqéh
J@Ezolmx%w; E}A#oﬂ,
W = mﬂomuﬁoE]7Mo; H X
ﬁoww aylﬁmo%mﬁz w@,acﬂﬁl
i M: o W _,wg > N R i+ S o] o oy N ol
}i@ %&@&} glﬂ o W mq%noau
) [ o B =
) = Eu i ! ~ JJ X X - il I e o
e o 1;r.¢§%ﬂzmu.m4 1o x oo
PO oy Yo ~ B .- 5o -8 T 5 T PN <
5 ) 2y 6 o r,a}yrof}ur,] )
.Oﬁ —_ O_” layr [gn g ZI_ 8 —_~ ] —_~ ‘Ifm .XU. — OW 7 x n..I_
nH - = <0 0 B H J) - ) or = on Tor o = Ny ;
jaed) &I ﬂ A Erl HL H;l Oﬁ J ﬂ JEI 1ﬂ [w il AN ‘OI o ™ ﬂ;l T
< = T T ey _~ F o ] < E X = N ~
,_ﬂ:_ i~ - . X =) 2 R H;l Z > " — Z.E . 3
mo:_dbthowzﬂimgqgmg7qmq%mmﬂ >
S@%du%ﬁVéHoM}%OMszimrﬁﬂqoﬂ
e < o ___o = = = T TSR Nk o = %0 ok
S Q,_mﬂ%],_PmﬂLuxE T 9 i ]1mau%
ngglwﬂi ﬁ#ww ;Zﬁ_f y o
Eﬂaxﬂ%mooaﬂau7éﬂaﬂ% %Lm. ﬂﬂw
= - Wm TR - ol w/ﬁ - = 3 - = = N ~3 o ,UIL o Y o < 0
}eyw%14qq%%ﬂ qﬂ%u%i%a%
o 2 el o 2 T = < T S m}m ) M o o M o a
= o] oT N & o T ~a @ = N oy ) v =
T X e (- mﬁ Jo o {F % T N N = N— _ o =
__hmr ﬂﬁ%&@% ﬂu..o_:% ﬂuiﬂwiu
7%ﬂ%%@%1@yio;gﬂ4@ﬂ "5
Mo = o Bl 3 e = N~ Mi K = ° Ul Mo 5 o
A o oo 3 Y ~ o @E =) Wi == n_AvO ﬁl ﬂ. ‘._.ﬁ
mxo_zfilémﬁ@s X o B oo uwﬂga
TR <] M A O ol N o7 T = T o A o
N ~ Ll,._ — ‘_.ﬁo OT —_— ﬂmU \ -— #E
A;o_iuwg R Eoyicm
C TR a L AN = g < ¥
T o b, T on N o T T N i
H Of ;OL ﬂ.O/ OU © m —_ J_HO N %T
A - y T N h
PSS < | = X s ~a o
N < ~ V 0 [
< A 42 o X =
= oS K
0 Aw._.. 1;1_ 0 =
Bl A - il
Lo Nd
3|



o) %
UE

=}
=]

[e)

=

T -

-

B

2010). webd 2 A9

S

b 7

[e)
. 2011).

]

, =H ols MAF

=

o)

e

L
T

a1l el 9

3

A ol

3 =AMAAS A olF

A=,
[e}

[e)

=

4 A

X

“

g
% waE o gleh(3,
o]

W7E F27E ol

i

=<}

el A Bxjel A
}32 2t} (Squires et al., 2006; = EA}

5

W Aol ot 7t
#] & o] A

1l
=

1195%E 39 Apo]d

Hi

A
-
-
TZ

T ™ P ™ R = 7T T T P o TR iy B e I ot
oF oF °oF o) AF O W GO SO S CA W N =0 g JH
~ = ~ :.L — O~O of oF W il L) Njo l Mo n.~Z =
TN B W S A w7%ﬁ¥ uh o e i

i o o~ ! — o
e w T P 5o Mo
I R O w_m B Moo = uﬂ e o
T = o M ° O oy W oM he ) i
= X m = o ~ T o~ N ) o B
~ ) G i N o 7A I _&.O —~

= X No o ok <0 o =
T T W oz N o z g ool yr o S
Bon o W e 8 F oy X AR
XA TR A I TR R

2} mor N F ARy RE < = N

T oo A o < - _ B ul 5o X e AR
~ of T P E T 4 PT BR L
o oo NG B @ = - = 0° =
< B o & — T o B LT T o= o0
G = o X T :.L ﬁ &\ ~ —
— - S oy = X W oF s O e W o~
o 5R E:n_ I iy 2, N o + T oFm N %R D 5 o n ~
oo T Dl T og ke B g ol
_ N - O#E — w ﬂ/l ‘_ﬂo_ma ﬁo OW ﬂoﬂ o HLU Jm_i_w ,..._i 0
2% T 9 = X3 o4 W S = < ~ Njo
Koo m B e By g RS T R K
(o~ muﬂ o+ ® £ = " = ® M o = 2 o s "
®E T T 2w o0 ® _ ;T 5 G

o T om o 2 ® Dol w o DK
B2 22" 3 N gplys s gk IR
O g mom g Wk e 50 o R
R T e R S A
T e B Ao (B N XN <o E
A A B - I I
W o P oo e M M E B R Mo R >
o X X o o Gl Nm B Np o ol
U IS T o XN =T m M M oo A RGN



WAoo
= — I ofw
= > o0 w_M % W I
M_xﬁoﬂ S = b B
A o T ol NN W
A ] ‘Ui ml # ﬂ NS _
| %o 75 HoRe AR o N
a%_dilﬂ% B o < * oG RN T
}m X ~ 9 ° o8 o Nd Uia N Mm w8 ~ Fw X ) oo o
Za No X Mm - To Lox T 0 N ow N Nm o) < T o ko T T e <
0 g — T T —
%Nrﬂm_zfﬂﬂ ﬂ%lmﬁflzﬂomaﬁ%%%xw%%ﬂ T il
%%%Aiﬂ@ %L:M@ﬂﬂzﬂﬂ7zlﬂa R S
M om = _— N I T T W o - 2 T . S0 T o T
U_ ;OO _L_, LO . ~ __O . ‘_ﬂ&l .ﬂ_,_A” ~ 1_ o) b ‘ul 5
P X - = = o B o4 TR o
7 < 3% T T X Hé%ﬂmﬂ ~ s
R~ = Y ~ o} o o —_ i o ok BT o __ o s
UJHE__} e = T o= e TR 0
< o ok T N T = an _ 0 o = m = Mo ™ N N [EREEN
— — =z — r T N o = O = ~o S
ﬂqéﬂmw ﬁ.ﬂg&wo@%@ow;}xﬂﬂm@
Ay gl ) T Mo o) T O <o BN
ﬂﬂ@@@a@ - 5 @maﬂzmizmzﬁ&% I
- ~ o O = = o e X o = 9 - N W< o T
=l Njo o oF o2 o > <X o T = — KT = o ) B my 5 T
UE \q mA_” ﬁl O,V'E :;E ) Ty S O o\ —_ —_ w0 © S
— = =~ o T = e M0 S B oT 5 B X w PSS o
S e 20 T T oh %o LS
% = O mﬁ Ch JJJ go © K No  © SRR oy T = Mra <
Mo_zﬁ&n&mo g I~ ).mﬂgoﬂxlﬁwww%ilmhu
Eglﬁiy ME e @ 2 zperEuﬂo_ﬂmi
%%omi_gﬂ iﬂ%ﬂqﬂﬂog_oj1 - P Mg E
DT\ﬁ%o_gme RS~ © ﬂﬂﬁ %éi@@a = & @
] 2 qmﬂw%Aﬂ g rZ ﬁﬁﬂ_ﬁq(%
oo = O 5 2 R i o+ o B LY oF =N ﬂﬁ o B OFE
éﬂoﬂlwﬂﬁzﬁﬂﬁfzovzzﬁiaf %ﬂ@%ﬂAzgl
Co S o Mo — o — o] oV ™) fo — OF %0 i T
N o B 1 Gl I o B T - N = il
O E o4 Tl :i q —_— 7A L 1# Zw* %) —_ .ZT
4= - = o] mpP il o] o] W5 0 = o =0 - X = 70
® R S Eviﬁ@%ﬂ_mﬂ
~ o T MmN JoTH N B o’ T oT
o 7 a_n.%Q}ﬁﬁ p
NE TR ‘UI ﬂ_,_AH ‘U_I ﬁﬁ z o N W__E PL 0 0
7mM_o1Mﬁ%éi£}%
=N T %o BT IO 1_w| N
‘ZT J@;O Erl ‘WE ﬁo



K N o o wg e L B N = = B B B
N U B o of wour o] e X%l R ool mom N w o) ool T op) R 7
R W OoW R w Y oW U W ome e N Too%E Ol T o :
= om 0" R o T o X =T ooy 2 O L -
TR om MT X ox ooy d ~ oy Boo m o w2
L mm__ C % ™ o ot o ™ O W o R il B oo o X TG
6%}io#ﬂﬂwwﬂ¢mu T ox ﬂ%%w& RN = o
N T & Vs
SO SR B oot e e s ®ow ok Y
BN R gy KT w R O N G T o
e N S A g ® B _ K o R LR
o R HOZ N o 0 = a gy g o<W 5 ° N
Sl 5 Mo N R R ke B R ot R o o
ATA%W@LNMEAT%E woE e T EN 5o g o
I~ = X I~ 10° ' N — o J— N
g W T s o T i N o g A Eor oy M N o T
— ﬂ Q 0 o X O T || R— . ﬂ no< ‘_I |
w B N < =~ + % 160 % 70 %o MM NI Mﬂ M = 28 o Mu X jol A ,,IAE L
o - o o m.J — = o ﬂl P T X o wjr N 70 o o o A —
o 50 | K Jo O <0 7o ke = N T K w_m o = A X ol oS
w_t O#E X,._ 1__/| il ~ % _ o T 2 o = :i X ﬂw N EW ﬂU H_T_ i
I - S N S S T L I R R
%Eﬂmmi%mﬂ%ﬂEW?édo_uuT%Wﬂ,Hm#@_zf@y
ﬂgwfmmg&o]mﬂ&wm%x@ﬂﬂﬁ%@iﬂ?mﬂ%ﬂ@n
N B S N TR I e oo o W m o o ome O oF ORI R
Ve e W TR ST e L nTRE g
o gl U I S AN S o B E TN 3
= B T ) o o ™Rk oo P ¥ T
SECE S AN LR R R g N BT T T eE
o s N o ~ . = XN T o T KM A
© zwﬁo@%ﬂ7ﬂrﬂ%%%ﬂﬂﬂﬂo_ﬂ@ﬂ6% T
g T RN g W PR oA MR M MWW R @ E o B oM T e o
o P T o T N oMo R Bl ok W oW N T o N o W o W



5.2 ko] W& 5 239 AF

m W o= T o CSOCIC B
Mo o2y T R m M ool K W
oo LT e T s
Mo O g oo T R
oo - oM oo ] @ o o < Oar
Mo ﬁﬂ%m@%ﬂo%%
mhmwibﬂz,iemﬂmLi
V71| . "o
o w oy oo F o, T ox B oo
o JOB T o o -
FAEE T T o DT oy
‘DrOmmoﬁd MﬁEME,DrL‘LI‘LI
wuaﬂroma N 2 7 <X N
S ﬂ%%zﬂ%i%
A = . A -
T o T F R T T LT
X o< R oo T B HE
N D —
R e S N
oo 2N R FF o
é.z?.&é. Oﬁ O‘I.,AO‘,W:L
o E.z?%ﬂﬁego};
TR A LR &R
o Mo w o BN o
B TN SN B
o o] T B o~ ok 2 X o
o = N R T Ay KA
i o SV TR
aelAY oo M oxm M T o
Nd N o o N T wm zo Wy
;oC T~
g,,ﬂﬂodeﬂE&lﬂaW
T O A oW " T X )
Mmog TR Mo &R W
© % F N wr o A Y N

15

kel
pis

[e)

=

¢

=

2R EH= Ao 2 A% vp QIth(Kim et al., 2016; Jang et al., 2019).
A}

o

-+

F7FA] 2

1=

1213

u}o]

QFAL b] gl

i 2}

W) =
uje) Aztsh

-

) .

T

%

T

s
™

z2Fol7t by B

/e A

(¢}

=

S|
d/24l

e

a
=

==
K3
%?@

=

-

118

Aol

o

.

o]

36.5%= o]

o] opdel wheh el B Avte wolzin,

o

-

A A= class 37 class 44 3]5o] ofH
E

AL A1 BSkR AR E Rl

=

95.7%7F WA},

o] o



0% ek

T B T
-l o
T W:._ o X M Mﬁ v
e m: % i fiy 1
A b ]
ém;&ﬂ? W %fWulﬂﬂ
N N m ~ o= b MM T T =R
%&WE%% T ot m@oﬂﬂé
N s S ﬂ%.ﬂ SICH N
: R R e Ll SRR
T T = 2 @%ﬂ%} S ye® K )
= oF N a e N o 0 o 5
UE o oy N ] E 5 % = o oo N Koo W o A ‘o
n X0 g5 x < 3 oo o O R oW o A Wo TE ;
— T = < R y = W = P N
T H 0y T W 2o X° o X LN o7 Mo WP T
T L ) =2 T =
o5 N w_m B 0 WP P2z w Qo Fr el e mr T
__ o N ~ e iy ~x o n_A]I W w K e MI_
5 %o T . o = - o o X T R 5 ™
m | d o ° T W = % W IT o & mm ﬂm < ™ —
EERES rriey RN
N A ] oF T © i 513@43
o B ﬂﬂ 3 = H = ) o =£ = ~
oo — ol T ol r i il o _ = ™ Mo e — W ~o
ar o ﬂ_ T 2, M o o H] S R KD s
7 N T A (S ST — o
zgzwyg% W g Fowe pal =
0| 3 ™ w %M Bl ,ﬂ ;Pmm o i me g o) E o) - -
T oo — ~ Zo & 7o o ) T B o ) o~
"o S B U o W i T Io e =3 S e T
Aewfﬁjﬂw = TL L PPzl
%@g@ﬂ%%% ;%%@Aﬂm¢wmﬂomw
Mo Moo 2 - W A W v E 5o M oa <
Aﬁzmﬁ %gﬂ,_i @_;E.OL__TM%LHE%@%%O
(U v MM T =0 < ™ Mo o mﬁ ™ ! o o 1 o K
Tome T o] o o B o o 1 ™ o] ok R 3
K [N ~H ﬂ_Ol FLO © '~ b W Ro .mmo ‘Dr.._ T
o MM = < oo 3 N )
_ Tot© HT_ Bl X o K X i AT LR
oS wroa- % =)
] VT



NN E

=
=

3 1, HOI-)\g

[e;
PN

ol

oy

o o)

B] 3}

N

!

2 Hh(Souza et al., 2004).

izl

SEEREERES P RIE EEED

ksl
-

= SRR A=

)

i 73 weko] wojof

TAl HETVef 95

1311,1:

5.2.3 2 TE/E2T FHd X5 FdF

o
a

2 Kol Orosz(2002) 2] X 1o]A]

7)—\]0

7Ferdol wh=

0
Ly
Njo

Il 7o)

=R ERY

Foick uhehA

)

HA

FAWUE H|E7](New Zealand Pigeon) 2

A Fof| A

2 H1EAY(Cousins et

o

120



S|

7}

=

F

O] X]
EE@‘ Q3

1l

-

o)

o7t ¢
® e

-

°
yal

L)\g-

-10]

il 1 gl 2

-

7S
=

al., 2012).

S B e
%wﬁ%ﬁqmro_ﬂlﬂ ERE R T
L 3 s SNCORCTN . N N
1 o Mo ol W~ WX PGS w T [ B M
o W X ~ dr ™ o~ B 7S A
2ok me o N N oK )y e X o ol
o M RO T P LG oF R (=) N K X = % 7
° U# — .:L e S HTI " _ ° . q E..# A,.:l J 1;H i ~ <° il
- w X N o= B L — 5
0 3 — N .= W 9 il o= o Sy == min X " e
ﬁofﬁ_mﬁﬂwAdﬂrmm? _z.}@ﬁi7wf1@ oM
o LN R (5 = W o CC = # 0o w o = T X
X o g ot % o= X ~ o <0 el = T
il — EE O ) —_ ) O ‘u| X N
XPogr 0 bR o© X ¥ = o 2 i~ B o oF )
I I N N W TR b o
X <0 o~ o < . X oF N . 1= S o
%%ﬂ%mfzauﬁoﬂwm&g%ia@ma%w X 5 M
— X T D - o - To1°
Bw X o3 s 2T e 3R o0 T w3 = E T oy
ﬁﬂwwmam%y@i@mo%}ﬂ%ﬁo@% fE
= 1_ - ,L ~ —_ ﬁ s NH g
5 7 X » W og L#Loﬁﬁmiahww7ﬂ§§ﬂ = & o
= o= w M w® = B = o - = X
o * = = M s P ) oy B e o
T %ﬂﬂﬁ@,ﬂ_xmﬂdﬁw%%iﬂﬁmn%m% = W3
—_ ! 0 T ' = _
,_ Y — > Jmu = mﬁ T 1% B S mj W o oo _ T o A C = _E oﬂ —
wawwweta%mwﬂmo%%mwmﬂﬂme1ﬁEﬁg&%x@
SRS om oo 0 S S P ST o W S c3
M ,LM ™ Ml o — e im Nk H el oE M_W E ML 70 ol N 2 S il o T
_F g . ®F L A p BT R LT . .
MiomM.mrlEurmLmH%ﬂﬂx,ﬂ%7%%oﬂmm% w
%gﬂ%ar%mofrw_ %ﬂ@%@%%%%ﬂ 4Wﬂ%@
1ﬁ%ﬂm%ﬂ%oﬂd%ﬂz%xgﬂgelﬂwﬂﬂﬂ%%
i oo o T oo Moo oo = M oA fo < B E Mo o "
TaEifreced ifezsic,rtrnrs
20 T W oM T B w = _ . ST
S N C % 5% Fo o o N ke T ® ORI
0 T o ~ o RSN = . IF
2 o on oo mﬂe m._ % M_a mnE MM
T %
o W o%



<|m

—

M

3

H]

O UERRH

o
o

A7F @ Ao =2 HAXY(Coles et al.,

_L
R

B

2007).

1 v A s

AR

X7}

oh:,j

213
>}

]_
ditell dF= 7l

357

1

o7 HAZATH(Souza et al., 2004).

ll

oo,

M
T
B

)

<|m
ol

K|z
R

oR
R

o
KH
T

K

i

7go

Gl

¢

/\O]-

o2

dEget=s

B9

e

Hi

Aoz Rojxid,

M

M

=

g & ASE Yewth

i

M
K

)

i

et Aow molx

e Ry

i
o

e

| = At sl

)

X
i
o}

dﬂ
il

122



o = T M H bk o g s NP < B oWy oo "TORT R 5 :
N o o B} omM oo m o T 9 Mo mp o o W Ap Az oo B W T ey TR
Mo B CLINECOTY R 5 w R G 5 — < 0 S8

(&) 0 N | X ,WL . %OIL 0 EE T 5 - :i O 5 ~ o7 ‘MIL oy O T,
H;l - EO | 0 &o EE ﬂb X ﬂ o mi o jani jind . ‘/U.H Eo = Enm —_— g8 © e
72 Wz o0 s X o) - W iy o] o) = o0

2 T = o ¥ T WO oot N =R =
o . S - 2 X oom X R I oj o
o) o J)J e s ol ~ o XV - T E < M ol = o ~ L] ° o o 9 © UW
T zo R T c N R Mo o G — S 2 B

0 X T oo o N 5 S o o gy A X ~ ™ o 2 =
g T 4 N — XA il ™ 7 _ B

z bwm P xEdz oREGTHL T aWoaoy &3
o 20 o v Mo o oy N = o = oo B SIS ST Cs)

T A s B = Jo ok I VoW gy =
EUR Ak — L E S o L W= oo R A ox 8
< 0% o o T A y <0 AN DY oo BT 2 ™ _ _W_ 2 m
_uLO —_ E_l — T a ﬂﬁ ;Ir‘_yl aatd — e :.;E J— — Dw Ef X ll X an, O# 11./| 92

i w0 e ™ J X W n O Mo O O my o Ao gy = "
- & %__T.Hﬂﬁﬁ%a%ﬂﬂ @ﬂﬁ% ?@%Wa =

) — _— v ) "o
wu RS- SR P S N R T =R
- hd L —_ ~ fife) 0 ) . n ot
OM EE Lt WAl f EL ‘:AI _XD 2 ;o_‘_ T EE S —~ U _ © ‘wa
K o oo ° I TS = w_u w o o G S N L o =

™ T o oar In = G o X e oy F o X X g B on oy g
@ % T o L wﬁ Mo & — bR M s e @ w3 8 mﬂo 5 o
o o T T = PR Ta T ™ o Twm 8 522 |k
o GO I T T T A VI A TR S ) .
X <~ D - k3 I B o Tor 1 )
500 JoE o mow o © oSS wose Y d T of M & v 2 £
- o B W oF U o~ JJ. 2 8 N 5T

b T X Ao w D o % B % R ok % 3B | SE
TR O.%T ®ET T T o 3 T oo Moo T a X = 5 2
H X S FE b KW g N T W o B W % & W W 5 2
®oxe Nose W oA R OF oW oo RNk WA od ®oMoM Mg T M =
oA Q T " m o< W S kT o ' R OM KK » N o H X o ©




T T 4 o
A TR =R U NS ,,
G+ FOE N e BRI T B RE
= 2 w2 = o] of T Az T T = & W = B %
o) @%y%ﬂe ﬁ%%@ﬂaﬁﬁﬁé S o N -
U A T om o A B w o B
o S0 &b g = o _ ~ o) o =~ ‘;lo = of- KR -
- o X0 Vlurmafolmq ) R oo A T = T
m@.%%ﬂcx; wwﬂm%ﬂlw 0 N o =4 %
oo M "o M © A <N N mT T R P RO IS,
N 5% [ o — - N ‘_Iq_yl KR == ZT _ﬁo = N o El_ EW o
W w8 (- y#].ﬁm oo gk N m
o = {4 T W (S X T o X mf LY _m i & ™ =
5. omw X 2 X or o R - & - s
0 o N a T M ey W oo 5
_ﬁﬂ_gﬂ = o = @ﬂﬂ%%@ﬂ%@ﬂ ,%oﬂemq
) K : _ T % —_— R
o= om0 e Mﬁ = o o ok Wy & ) U S E 2T
oF ol o] ™ ‘AI_H = % ,U.I X <+ X =T my %/D _ My Iz nH Y O N m o
S A @ > ok — <o 5 R R <Y oF oI~ = % 5 I
wr.ﬂﬁﬂﬂaét,} Lo ® L ?@%%% T .oz =°Z
%Mao%i%%%u ﬂ@ﬂﬂﬂ@z%%u H%ﬂﬁﬂ%
O ~ oW N e o ﬁ W & . oo W E R 5
o (R o N e oy B o E z W w ﬂw o & . = J
oo BB i oy w o R B e I R
oﬂﬂﬂ_ﬂ,im@ E%%MWQQMM %%Mmﬂ%
— e { 0
oﬂﬂoﬂo_%ﬂ T o N o R A o O W
2 X W g T = M g ! (o o GO )
BT g O ° ﬂﬂxﬁiwno%%mox %%Qd?ﬁm
ol | KO _ e TN oF {n o oA o o N = AR =0
=) : _ 2w ~n ©] Gl op @ Wy i = T
T & o . X R Q - X %o " I Jw
w T oo o WS @Wd@ﬂﬂﬁ%& W o X T
o N WM O T a o x A p 2, w X HoT W o o]
Bo — s 0 No o Az op  mp mR 0| iy 0N T X
o 8 W o ® O T G "W o ™ X 3B IR X = I
< E S mmaﬂ%%%%A_HMTWHM%ﬂ%d%
' I T XE O = oF N ;
) WO ~ T T
o T X el



A g2 A7}
olekAl 2

)ALkt

o1

2010l 201947k~

L

T

ZE!

mw T o m
SR T w7
- X = o Sl o Mo m) o o m
TE % w b S e X T M
—~ —~ o ~ =
T X o xE = =0 A = N 9P m o mo E R ) 1
s T - = S = o @ o« o B R S AT ) |
4 B W ME 0 W wi_ W ook T R gy 2} d oo o X T
K oF © mo (- o7 oY o X oo w_ me L H_Mﬁ % g e e
O 5 X hal Mo i Y M | oo R o E
noﬂory.%ﬂ N R 1.§ﬂﬂ Ewﬂnunﬂ
R N Eama%%mﬂﬁnwﬁ
2 o 'z R EF o4 TR PE o F
= 7 M = w5 X ] CE. & W B ® = g B
= = 3 . oy > Mo I el M = ey OO s )
o ol T 0 5o [l > S ) ™ o [y e
T T, o - ) Nfo ol o A Mo m_ﬁ T 3 ~ T NI i y &a
" Jo X N B w e X T N ol W o o T _Pmo Tor
= W H e 2 Yoo o B R T x e
) 3 mo I = AP < o o 0 — = T T W E .
GO R nj . = T o PR i CUC S oot~ 8
" N 5 e R o & o H TR LRSS E
xr o Wy ) oo o o ] o7 o 2 D % o L " o~
e _ = # 0 o A o o on Bl = N
%%ﬂﬂ%? zEa,HE% MEE%%Q@%.JWMM
Mﬁqmq_ﬂ@_ %Hx@ %gwMEMWHEwHHw_ZT%E
%%ﬂﬂ&k N ﬂ@%;ﬂqog}%ﬂ@%i
ﬂ1@eu@mﬂ DU - 1_x1@5éaﬁﬁ$1ﬂﬂﬂ
éo%_xﬂ_w B o _ Nz g a®x" I
WoOR . o e Jo o W g % K8
BORO e ad = R - o W T q
oo N N S LN i
] RN ol ny ofpy aly | ar of ny
o o 5 0 W = = moox x — =z W
T = 3 T < o 5 o 0 B XK B 1X_. W ,.m_.v T 9 o)
el T SRz N RN = o X< R R oo o
EO SH ~n - ~ ZT
T o T AR



[
=

9
a9 4TS Frh

=
T

mj ol A

=}
=]

beete ARG o

5]

o

Aol AFE W

o

0

A

AAe =

L=
N

P

A

ol

K

)

ral

gol A ul

ol o
1o

ol &0l

9101 4]

she
a0

57 A

3
pus

b, A

=
[e)

7}

wayo]

!

=9 WA A HAH AA

i

71 EHA

e Ag 9

mjof] H] 3|

z

1Al =,

o 7FA7F QAR 1 FoAXE hover—

L=
L.

ole] Apgel
hunting * ¥ perch—hunting®] 3%

|

—
fife)

©
=

FoJXhH  perch—hunting

Fod AN Yoz vol
AP

A
(¢}
s

xe

ol &

tol

" hover—hunting :
S

701-

126



F71el Al

S

of k7t glar #1818 (hovering)

)
of L =] 7}

N

Ry @k vg(10~30km/h) o] = 23 ol A]

Y

=

s

A Pt <A Qi (Bildstein et al., 1987).

= A5E3

hover—hunting

st T (Bildstein et al.,

™

=
=]

1987). wehM A&

=

)
K

T
1A

—

0

{+
ol
ofy
Jo

T
ol

Mo

5171

HHA o5 K¢

J7F dHor 7)ol A A

Al 2

A=

|
2=
M

A&

A&7,

ool wepA

7]

AR

AUA7F ¢

ol
s

TR
4/

perch—hunting@} #] o

b4 epelehe

Jo] gl

3

A

A sl

5

127



5.3 Triage

| N~ R
— © Ty
s T EckE D 0F
G O po k% 8 e bo T XA
T o T TN T o R "m0 T
oy - 9 < © X o X o R ~
g O B o W e g 2 i %0 7
Bo (i 9 Al ofn L A CLR T N D L% A o o T
L EX T PP = O N G o o g A
) ,A ﬁ ‘D_I > . EH._ o fuy T ZA ~ %O ‘w o \ﬂ_AII ﬂ % i) = X! ——
ﬂmE = NM ‘m.,_l NI \A._../ io z_.o ﬂ_ol :.ﬁ 1;1_ ,m.L n_AlL ﬂ_Al‘_ Wﬁ Jl ﬂu s A,ry ] ﬂ o
T I — —_— : K o =
u%g_%au%m@x %ﬂaiagw%gm.ﬁl © gy D
<] W_n ~ = Ho Y do N S S %ﬂ m T
3 o 3 o7 ™ e ERNGS o B o = 0 = o X o T il
ﬂ@%ngéwﬁm B o » 8 F B - om o
r ~ I — AN N ‘,qu ul o -~ 1)@! . Tl n ﬂ_._.c
E&@%a.mﬂ% AWMME}E@O_LE;T%MHE ¥og o
%nLV@_mPﬁ %ﬂjobiwﬁ%;aﬂﬁo%né mndEmo
Eoﬂyo@le Edﬁh}%ﬂ%aﬁJtﬂ e
I T oo oz < L 5T o 5 do oL o g
G O R 5o 82w B Lo 2
—_— N N e 7 OB = ) 0 2 %5 T o =
< ™ -~ 0 ~— JJo = 50 T = o) = 5 S o qin g2 ~
~o IE %o N~ frou <R ~ o N B oy — <t
X = oy b~ < N <0 el I = - o " =
TR OO 3 o) =0 o g P o T R ™ XTI S
0 S = 4 —_ R —_ Ef ,HE <0 N
T g e * s N F X ,)@Azﬂnmﬂ%g < N B
g N~ 9 G <~ o W ~ ot E
o R W o o = N 5 o~ % N oo D :
- saEqu<zoLm%w A
o T T X X W g e 7 © LB oo T 55
#L}Loyﬂmoé__o %g®1f1_m% I NF ﬂ_@arﬁ
oo X 5 o W oF m M © OB o w ok o o K < = i~
~ o= N = o ' X = =0 O —
S Y wyzgiﬂ%oﬂ@ P4
o 2 o DN R ™o K K T X Wo  — ) N — 5 N
E EO Rw 0O j oo Z . ) ﬂ_OI = Z,.* a —_ Z.L Z]# m ‘U_l,._ o N ;OE
oo € . Fw - (= £ X of wm T W > o 2
AmMmoms%sﬂm.nﬂeum%ﬂ_ﬁurﬁ N &~ F X
T oMo o7 o - X 5 o o A I G
roAR R o T o=
%a@wm>ooﬁgmmgt e 2om
oo N 5 wo T )
Il =0 = %O ¥ D
o oy X <
X o
X 0



—_
10

triage? TS 7=x33 T (Molony et al., 2007).

o] A class 29]

Foll A WA &0l

S

ZFololA Hu class 4°]

o

s,

a
it
{

T
o

.

T= A AT Aol u}

|
) .

zpo] wh=dl, o

SolA

o
-

woln 7% Al

&

7}

E

e}

N

)

il

g

0

o

-
i
+

&

2)

~

0
i

|

o

=
=

B gy

15

Az

A7t A%

=] 2~
HE54

i

A|m

—

My
M

ko

i

ol

Hoz 7t

wot

] olele & ek 247 28 ¢

<)

ol AE 2A

bl Aol

Y5

B} A
=

o]

=y

129



, ST do T 1
— = Y [)e] o —_—_ — A
e N T L T W<
woT 2w % | S x = = © o _ -
™ o o dm EUR T W Wo wr %,ﬁ o X ‘5 X M. Ty mﬁ ,D(1\ <) Hooon = ° M_m
EE nf N - T P w3 MR W™ oy e I e
@.mHT%mLﬂA}MﬂmLO_Eﬁm,mﬂ%_ﬁnilo% ¢ x g M
m.m)?ﬂﬁﬂ%ww_m%,ﬂo%}%ﬁﬂmﬂ# Yow E e o
up%%ﬂﬂg%yﬂix_dyﬂo T N A S
O] m HT.c — mﬂ OL ~ 0 ~ 1_'E o
mazEw@]ﬂ]:iaj;wali B w N E
~ o BOX TP ~ - oy = o)
R o0 oF o] L4 ~ - = T o s )
Wﬂﬁ%@ﬂr%ﬂﬁwimwaﬁ%wﬁ%ﬂ%%@m T o Ny
o ,D_l e ) ~ N_.o - o oy - Jo HA_I M mjm me A o} L o _LJUO = o 9
i I T T - o XMy e I X T
5 o =o 1__ol 17_A| - A =y o o e o) j = ﬂ/l OM _E Ho e~ ﬂA_I ™N &o T -
- S Joxn o ~ W o —~
%ﬂﬂou@w%ﬁgﬂ B e=mg D TR By e e W o
I 2 B ow O ) z 2 W 4 K DB T S %
T e N o M o o W N Y E = W o oy o " owm — 3
E_gﬂo_aﬂﬂ%%ﬂﬂ%ﬂ%u%ﬂﬂ%%% IR Y
o) A A . mo _ = N o L X — =0 & B e
TN o e T2 wztuxboﬁxwxis.@nggw B
o owmow o XA N W g e A Y S e mo o 2 o
Tom o S W Ly G ol I (R CI
Wmmﬁ%&ozﬂ%w%ﬁx,mﬁuﬂ%%%@.%%@ = T - & )
s3i3i;ETragRifoiaany ceo ot
A R S SR R N T
e Xow XA Mo ° o N o o K S mR A Iy 6N
e I P K D A
iﬁ11ﬂ%QW% ﬁ%%_z S - o o
gy X X o RN o x B oo oR = < o B =
#%ﬂgiﬂ do T T B ¥ o E LT R i
ﬁiﬁo_au%m@%%%%ﬁw%ﬂ&qu Eolﬂoﬂmﬁg
MArO Po% . C_E X &= % ‘lml _ EO ! ‘ﬂl q ‘_ﬂ_oﬂ o E._ ol o ,.m_.._ \QW w oF HT 5 Oﬁ
T N = o oo o o =~ e S 0| = o) 7o % ° _ - 2 "
= X o o N oz g © T K T S NH
o] ﬂu N R ™ W T N X H AR AT o T T O X
mmml%num%u.ﬂ%ﬂ%A
)A



el

—Z
5

A )]

3|

At

o
y  IT

al

5t

o] AIIFAE WEA A%

‘E
-T-

= TR

Sk

Tor

—_
o

i

=y

Mo

T U v triage A= B Sk

ol

A

131



=
1_/\

Oﬂ ol=2 v
I opds T Al

Al A

]

RS

ge)

N«
sl
U TEEEZE
oy N o4 of fz = T o
— = < X o Mg
R ol of < MM 1_._ w K 0 ofpy
e N = Z0 Moo
<k aﬁ)lfo N oF PERCIN N P
,_._NE o © io zﬂo = EE _L = =~ Eo T ‘UI 7y =)
= R NTRGCY SN o T % o
ol o S N — B 0 5 T =0 O oOF T T rRECIIGT) ol %
@,m;@ Mo RO T & a0 Y X sihl
o= 4 ol N o S B I T e = 2 H
G t%bhﬂagﬂ?%ﬂﬁo i P ) @
3 4}4,7gﬂﬂ &E%oﬂ &
:.L [y ] ;oL I z . # o E.o
o] RO 2 ~ Gooer W B9 o % W Ko oo o _ M o= =
@@u#%ﬂ% T &mﬂo%%@%%}ﬂ
o 3 SR Yoo i LS m@ﬂwm&@
N S T o — Z0 T - o7 W= o o
T i = o o ™ ST T s X © < Ty
o &S X L E RS S Hoe® v oz N = X wp "
30 H o o ﬂ w 1__/1 Myvﬁ M ) —i ﬁl M_m _Z#ﬁ EE W AT J.o ‘M i 1,_ 1;1_ Mwu
o W_Mu m ﬂ]o WT ™ Moo ¢ m.M wy o o) ¢ ° e 9o A= B i
x o - o o ™ e | = T 0| ~ N e T =
i) oF o \Ul ) =) EL 0 T =T { &N
mﬂﬂ@%ﬂﬂﬁam@x%mww ywa@rmﬂr@wﬂ%%ruﬁml
o&owg%w;a%a + qumﬂq oy e
— o —, _ )
b= R & T T L y il i = T o o T M —
oF T 3 e X B ol X
ﬂOAVﬂ%Eura.o%ﬂ} IR Eo;_oopl}
maaazlz ﬂhﬂaw Lorlog ﬂﬁﬂulkxﬁﬂud%J
T A @_fmm%%% 2B mﬂﬂd.o = ° i
2 Hr = N G 1 oy o ol oW
NI w o Ay g oA - o B I o
Ty - uaqu1m_ﬂqg
o R T T o o o} il B zh X <
o o o oo w R T o s b T <= M w5 W o
<o R o° Mﬁﬂﬂ nom% a3 Lo B
T b = &u T X o T oy uoTE ~
< ot ° E]L ‘Llf = T o7 o 1o o) M
\‘H__Hl 1A_w_l AL ‘wlA_l mo
0O
< R



&= vE Ao widE 5 A= g afjof gt
2 opEES ARSI IAHATI= A HAF HEs 9§

B AL s T o, B &
RUEHY A8 2Ag §I 2d oplEEe WA F A4S A
AFTE AILAHOFE F

2010).

133

-";rxﬂ-! _k::l '|_



)

THOREE TR AE oA

2019714

20103 4-¥

oA

=

0

G
)
Nd

)

»AO

6347/ A &5 f

o] &

Tl e v

WA 2} &

=
-

T1of uwh

N
ojn

ol
)

el AAjskta 4

3)

ml 92.3%, FxFo] 73.4%=E A7t 9

z

o]

o)
=

Aba )

ar
Nd

o3
N

o)
N
Eo
Mo

o7
Njo

il

)
of
el
il

A

CRCR RS

]—uH-‘L_;

=

APLAE

Mo

0

—_—

0
o

E

s7gol Aol

of wWe 5% 7}

(2

Jvmo

=

il
X
i

i

A

3)

=40] H

2l

39]

=,

= 2

- =
.

9=

2k

wl
=

THoR Mg gy wol

Mo

LFERSA T

134



MF

H

M

o
Hu
K
oj
™

0
HH

uong %o]

| R R

X

An7h WREH

&
Gl

B
_

I

|
!

e

WAy E0]

| 5ol A

X

N
i
i
I
|
i

M_u

My

mﬂ
ol

o|J

el

SHA

=
[e)

ol 7t

—

=T

s Nel

AgolA A

=3

X

A A TE,

)

o
Nd

o7
No

ul-

A7

2 of] A

A4

Gl

—_—

xéx%

!

G

mt
2

ﬂ
i

npE Eojof g Ao R Wl

3 oF

=
=

o

PN
=2 5

o} A Al F7kek 7fAdol

15

e

s

SRS

I
-

"
)
i

i

il

701—

135



23 73

Azmanis PN, Wernick MB, Hatt JM (2014) Avian luxations:
Occurrence, diagnosis and treatment. Veterinary Quarterly,
34:11-21.

Baker K (1993) Identitication guide to European non—passerines.
British Trust for Ornithology.

Basilio LG, Moreno DJ, Piratelli AJ (2020) Main causes of bird—
window collisions: A review. Anais da Academia Brasileira de
Ciencias, 92:1-11.

Beaufre H (2009) A Review of Biomechanic and Aerodynamic
Considerations of the Avian Thoracic Limb. Journal of Avian
Medicine and Surgery, 23:173-185.

Benitez—Lépez A, Alkemade R, Verweij PA (2010) The impacts of
roads and other infrastructure on mammal and bird populations:
A meta—analysis. Biological Conservation, 143:1307-1316.

Bildstein KL, Collopy MW (1987) Hunting behavior of
Eurasian (Falco tinnunculus) and American kestrels (F.
sparverius) - A review. In: Bird, D. M. & R. Bowman (eds.), The
Ancestral Kestrel. Raptor research foundation, Inc. Macdonald
raptor research centre of Mcgill university, pp. 75-91.

Chace JF, Walsh JJ (2006) Urban effects on native avifauna: A
review. Landscape and Urban Planning, 74:46-69.

Chitty J, Lierz M (2008) BSAVA Manual of Raptors, Pigeons and
Passerine birs. British Small Animal Veterinary Association.

Coles BH, Krautwald—Junghanns M, Orosz SE, Jr TT (2007)
Essentials of Avian Medicine and Surgery, Srd ed. Blackwell
Publishing.

Cousins RA, Battley PF, Gartrell BD, Powlesland RG (2012) Impact
injuries and probability of survival in a large semiurban endemic
pigeon in new zealand, hemiphaga novaeseelandiae. Journal of
Wildlife Diseases, 48:567-574.

Daniel Klem J (1981) Avian predators hunting birds near windows.

136

- . . -\.
| & -1l wsk —7
.-'x_! 2 |-.' ]_ |: 5 .l! :':.

I e I I -



Proceedings of the Pennsylvania Academy of Sciences, 55:90-92.

Dauphine N, Cooper RJ (2009) Impacts of free—ranging domestic
cats (Felis catus) on birds in the United States: A review of
recent research with conservation and management
recommendations. Proceedings of the Fourth International
Partners in Flight Conference. Tundra to Tropics 1—000, 205—
219.

Donazar JA, Cortés—Avizanda A, Fargallo JA, Margalida A, Moleén
M, Morales—Reyes Z, Moreno—Opo R, Pérez—Garcia JM,
Sanchez—Zapata JA, Zuberogoitia I, Serrano D (2016) Roles of
Raptors in a Changing World: From Flagships to Providers of
Key Ecosystem Services. Ardeola, 63:181-234.

Erritzoe J, Mazgajski TD, Rejt £ (2003) Bird Casualties on
European Roads — A Review. Acta Ornithologica, 38:77-93.

Ezaki Y, Hashiguchi D, Kanazawa M, Imahori R, lkeda Y, Sciences E
(2000) Breeding and Wintering of Goshawks in an isolated forest
of Southern Kyoto. Japanese Journal of Ornithology, 48:267-279.

Garcés A, Queiroga F, Prada J, Pires I (2020) A review of the
mortality of wild fauna in Europe in the last century: the
consequences of human activity. Journal of Wildlife and
Biodiversity, 4:34-55.

Gill BJ (2006) Post-mortem examination of New Zealand pigeons
(Hemiphaga novaeseelandiae) from the Auckland area. New
Zealand Journal of Zoology, 33:31-37.

Greenwald DN, Coleman CB, Broberg L, Suckling KF, Tibbitts T
(2005) A review of northern goshawk habitat selection in the
home range and implications for forest management in the
western United States. wildlife society bulletin, 33:120-129.

Hager SB (2009) Human—related threats to Urban raptors. Journal
of Raptor Research, 43:210-226.

Hardey J, Crick H, Wernham C, Riley H, Etheridge B, Thompson D
(2009) Raptors: a field guide for surveys and monitoring. The
stationery office.

Holz PH (2003) Coracoid fractures in wild birds: Repair and
outcomes. Australian Veterinary Journal, 81:469-471.

137



Husby M (2016) Factors affecting road mortality in birds. Ornis
Fennica, 93:212-224.

[UCN (2021) TUCN Red List of Threatened Species. Version 2021 —
1.

Jang HK, Park JM, Ahmed S, Seok SH, Kim HS, Yeon SC (2019)
Fracture analysis of wild birds in South Korea. Journal of
Veterinary Clinics, 36:196-199.

Kang SG, Hur WH, Lee IS (2015) Home—range of the Common
Kestrel (Falco tinnunculus) in the Suburban Area of Busan.
Korean Journal of Environment and Ecology, 29:162-173.

Kelly A, Bland M (2006) Admissions, diagnoses, and outcomes for
Eurasian Sparrowhawks (Accipiter nisus) brought to a wildlife
rehabilitation center in England. Journal of Raptor Research,
40:231-235.

Kidsin K, Sanyathitiseree P, Pothieng D, Wajjwalku W,
Kasorndorkbua C (2012) A Retrospective Study of Morbidity
and Mortality of Raptors in Kasetsart University Raptor
Rehabilitation Unit, 2008—2011. Korean Journal Ornithology,
19:87-92.

Kim T, Kwon Y (2016) Bone fractures in raptors in the Daegu—
Gyeongbuk region: A retrospective study. Journal of Veterinary
Clinics, 33:261-265.

Lee MY, Hong YJ, Park SK, Kim YJ, Cho1 TY, Lee H, Min MS
(2008) Application of two complementary molecular sexing

methods for east Asian bird species. Genes and Genomics,
30:365-372.

Lihu X, Jianjian L, Chunfu T, Wenshan H (2007) Foraging area and
hunting technique selection of Common Kestrel (Falco

tinnunculus) in winter: the role of perch sites. Acta Ecologica
Sinica, 27:2160-2166.

Loyd KAT, Hernandez SM, McRuer DL (2017) The role of domestic
cats in the admission of injured wildlife at rehabilitation and
rescue centers. Wildlife Society Bulletin, 41:55-61.

McClure CJW, Westrip JRS, Johnson JA, Schulwitz SE, Virani MZ,
Davies R, Symes A, Wheatley H, Thorstrom R, Amar A, Buij R,
138

] " 3 -+
T

____‘_! _‘“I"- ]_.ii _.|
] = 1} I



Jones VR, Williams NP, Buechley ER, Butchart SHM (2018)
State of the world’s raptors: Distributions, threats, and

conservation recommendations. Biological Conservation,
227:390-402.

McPhee ME, Carlstead K (1996) Effects of Captivity on the
Behavior of Wild Mammals. In: In Kleiman DF, Allen ME, T. K. &
L. S. (ed.), Wild Mammals in Captivity: Principles and

Technigques. University of Chicago Press, Chicago, USA and
London, UK, pp. 303-313.

Meredith A (2016) Wildlife triage and decision—making. In:
Mullineaux, E. & E. Keeble (eds.), BSAVA Manual of Wildlife

Casualties Znd. British Small Animal Veterinary Association, pp.
27-36.

Meunier FD, Verheyden C, Jouventin P (2000) Use of roadsides by
diurnal raptors in agricultural landscapes. Biological
Conservation, 92:291-298.

Molina—Lépez RA, Casal J, Darwich L (2011) Causes of morbidity
in wild raptor populations admitted at a wildlife rehabilitation

centre in Spain from 1995—2007: A long term retrospective
study. PLoS ONE, 6:€24603.

Molony S, Baker P, Garland L, IC C, S H (2007) Factors that can be
used to predict release rates for wildlife casualties. Animal
Welfare, 16:361-367.

Mueller HC, Berger DD, Allez G (1976) Age and Sex Variation in
the Size of Goshawks. Bird—banding, 47:310-318.

Mullineaux E (2014) Veterinary treatment and rehabilitation of
indigenous wildlife. Journal of Small Animal Practice, 55:293—
300.

Neese MR, Seitz J, Nuzzo J, Horn DJ (2010) Cause of admittance in
raptors treated at the Illinois Raptor Center, 1995—2006. Journal
of Wildlife Rehabilitation, 30:17-20.

Okano T, Asano M, Yanai T, Suzuki M (2012) Retrospective study
of Northern goshawk (Accipiter gentilis fujuyamae) rescue cases
admitted to the wildlife rescue center, Gifu university,
2004~2008. Japanese journal of zoo and wildlife medicine,
17:73~77.

139



Orosz SE (2002) Clinical considerations of the thoracic limb.
Veterinary Clinics of North America—Exotic Animal Practice,

5:31-48.

Park F (2003) Behavior and behavioral problems of Australian
raptors in captivity. Seminars in Avian and Exotic Pet Medicine,

12:232-241.

Penteriani V (2002) Goshawk nesting habitat in Europe and North
America: a review. Orinis Fennica, 79:149-163.

Primack RB (2004) A Primer of conservation biology 3rd. Sinauer
Associates, Inc.

Reynolds RT, Wiens JD, Salafsky SR (2006) A review and
evaluation of factors limiting Northern Goshawk populations.

Studies in Avian Biology, 31:260-27 3.

Rodriguez B, Rodriguez A, Siverio F, Siverio M (2010) Causes of
raptor admissions to a wildlife rehabilitation center in Tenerife

(Canary Islands). Journal of Raptor Research, 44:30-39.

Romero F, Espinoza A, Sallaberry—Pincheira N, Napolitano C
(2019) A five—year retrospective study on patterns of casuistry

and insights on the current status of wildlife rescue and
rehabilitation centers in Chile. Revista Chilena de Historia

Natural, 92:1-10.
Savile DBO (1957) Adaptive evolution in the avian wing. Evolution,
11:212-224.

Sergio F, Newton I, Marchesi L. (2005) Top predators and
biodiversity. Nature, 436:192.

Sergio F, Newton I, Marchesi L, Pedrini P (2006) Ecologically

justified charisma: Preservation of top predators delivers
biodiversity conservation. Journal of Applied Ecology, 43:1049—

1055.

Sergio F, Caro T, Brown D, Clucas B, Hunter J, Ketchum J, McHugh

K, Hiraldo F (2008) Top Predators as Conservation Tools:
Ecological Rationale, Assumptions, and Efficacy. Annual Review

of Ecology, Evolution, and Systematics, 39:1-19.

Sleeman JM (2008) Use of Wildlife Rehabilitation Centers as
140

3 oy i
-':Ix_! _'-\.I.-_] !i -



Monitors of Ecosystem Health. Fowler’s zoo and wild animal
medicine current therapy. Saunders Elsevier, St. Louis, Missourl.

Souza MJ, Fields EL, Degernes LA (2004) Thoracic and pelvic limb
fracture and luxation management in raptors: A five—year
retrospective study. Journal of Wildlife Rehabilitation, 27:5-13.

Squires JR, Kennedy PL (2006) Northern Goshawk ecology: An
assessment of current knowledge and information needs for
conservation and management. Studies in Avian Biology, 31:8-62.

Sumasgutner P, Schulze CH, Krenn HW, Gamauf A (2014)
Conservation related conflicts in nest—site selection of the
Eurasian Kestrel (Falco tinnunculus) and the distribution of its
avian prey. Landscape and Urban Planning, 127:94-103.

Tella JL, Hiraldo F, Donazar—Sancho JA, Negro JJ (1996) Costs
and Benefits of Urban Nesting in the Lesser Kestrel. Raptors in
Human Landscapes: Adaptation to Built and Cultivated
Environments. Elsevier.

Vergneau—Grosset C, Kapatkin AS, Paul—Murphy J, Guzman DSM,
Hawkins MG (2019) Release Rates and Complications for Birds
of Prey With Antebrachial Fractures at a Veterinary Teaching
Hospital. Journal of Avian Medicine and Surgery, 33:388-397.

Vergneau—Grosset C, Dubé C, Fitzgerald G, Lair S (2020)
Characteristics of antebrachial fractures associated with a
successful outcome among free—ranging birds of prey that
received treatment in a rehabilitation program. Journal of the
American Veterinary Medical Assocration, 256:580-589.

Wiens JD, Noon BR, Reynolds RT (2006) Post—fledging survival of
Northern Goshawks: The importance of prey abundance, weather,
and dispersal. Ecological Applications, 16:406-418.

Wilcox BA, Murphy DD (1985) Conservation strategy: the effects
of fragmentation on extinction. American Naturalist, 125:879—
887.

Won I jae, Cho S rae, Baek C ryul (2005) 3-%%9](Falco
tinnunculus) & W2 Efo| &35t A+, The Korean journal of
Ornithology, 12:61-68.

Won 1J, Park MC, Park HD, Cho SR (2016) A study on select of
141

3 ey
-':Ix_! _'-\.I.- _ 7

17 |
|



common kestrel (Falco tinnunculus) hunting areas in breeding
session. Journal of Wetlands Research, 18:350-356.

Zinsstag J, Schelling E, Waltner—Toews D, Whittaker M, Tanner M
(2015) One health: The Theory and Practice of Integrated
Health Approaches. CABI, London, UK.

s (2011) &=
U eALEF 9 =1 A Tl gk,

e, 39 d, o]l (2012a) FAMA FH x| Ao BZFE0] (Falco
tinnunculus) 2] AZde] W& Ho| Aely} E EA Korean
Journal of Ornithology, 19:53-63.

T, B9, oldA (2012b) Al W SxFol (Falco
tinnunculus) ] A °o]& FxE L o]&AY] | o]h F FFR9

A5 Korean Journal of Ornithology, 19:173-183.

FHAAEALH (2011 =9 EFEN7] oFs

1>

774€ (2010) HEFH7

Al

I

T

>

QI_',

n

s

!

N

=
o £ )

9{_',

A9+ (2006) = ofA
A,

X
e}
g,

(2020) =) oAl ZFo] Ew
v =4, FUYAAE =T e ey,

EN
H

ofy
et
«
%
el
olet
_&‘-Ll
e,
o~

o)A 3] (2015) Bt=rollA HEY71E vl Accipiter gentilis 2] W2
ql s A Efof] e A U ubALSEY =i F e,

HAg W71 (2009) =729 W77

&

% (2008) =9 2= A2 H 3y
. e A Ef e g, pp. 89-92.

T4 (2012) =l 2A-Eaol a4 ez
A &F 7t 21:209-218.

3913, AA A, o)A (2003) EEZHE] A7t thE X oA
| 27579 Aol A Ef e 3] ], 26:29-33.

142

Al W sxFol (Falco tinnunculus) @) "J&| &2 11z,
3



B4R (2007) w29 OPYEE ANA w8 YEel ¥4 road-
lie] 21 $40] BE Ew A EEEE wdl A A

A5 (2019) odsE 7= HeAlE IAH.

143

A&

3 B H 1_11 1]_



Abstract

Analysis of the casualty type, genetic and
morphological sexing and treatment results of
northern goshawk Accipiter gentilis and
common kestrel Falco tinnunculus

Kim, Mun Jeong
Veterinary Physiology
College of Veterinary Medicine

The Graduate School

Seoul National University

Land changes, such as urbanization and agricultural land, destroy
habitats and ecosystems of existing life communities. Wild animals
die as a natural process, but due to environmental changes by
humans, many wild animals have been endangered or extinct over
the past few centuries. Wildlife distress is showing a side of the
process.

This study was conducted on 634 individuals of northern
goshawks and common kestrels, which were rescued at the
Chungnam Wild animal Rescued Center from 2010 to 2019. The
purpose of this study 1s to examine the distress cause and evaluate
the accident trends through the damage analysis at individual and
species levels. The results will provide basic data for wild animal
rescue, treatment, rehabilitation, management and conservation

programs. The results of this study are as follows.

1) Both northern goshawks and common kestrels had a high

144



proportion of unnatural accidents. For that reason, their survival

was threatened by direct and indirect influence by human activities.

2) The main distress reason of northern goshawks was a collision
with artificial structures and vehicles, so was common kestrels
except orphanage. The main threat leading to the collision of
artificial structures was buildings (residence and public buildings)
near farmland and forest edges for northern goshawks and nearby
buildings (residence, factories and public buildings) with farmland
for common kestrels. Particular as the selection of a nest in the city
made the birds expose to collision risks, both the adults and young
individuals seem to be in danger. The site where common kestrel
orphans were mainly located was a building (apartments, factories,

etc.) with farmland nearby.

3) The most common cause of distress in common kestrels was
orphanage. Except for the actual orphanage, there were many cases
of unnecessary rescues in the young birds in normal nest leaving. In
the process, some young birds were released right after discovery

by the center, but others became forced orphans.

4) There were differences in distress patterns and frequency
according to life history, age and gender of goshawks and kestrels.
It was assumed that the accident incidences of northern goshawk
juveniles were increased as the bird gradually dispersed to a wide
area because nest leaving occurs from June to August. On the
contrary, northern goshawk adults were mainly active inside the
forest during the breeding season, and it was never rescued by
distress at this time. Since then, from autumn to spring migration,
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as the residents and winter visitors are encountered, the number of
accidents increased due to population increase and energetic
activities during migration. Also, the results showed that the cause
of the distress was different according to gender.

The most frequent distress that occurred in the whole age of the
common kestrel was concentrated in May and June. That was due to
the active hunting for rearing the young birds of the breeding
population and the nest leaving of the young birds. Especially at this
time, 1° summer plumage and adult males experienced more
accidents than females, which seem to have occurred mainly due to
the role of the males in securing food. After that, the number of
distress decreased, and then the distress increased in 1% winter
plumage and adult caused by the active movement before the start

of the breeding season.

5) Even a species adapted to urban environments like common
kestrel, was suffering from various causes of distress. On the other
hand, even a species that tends to avoid people like northern
goshawk, could not escape from the influence of people, and the
continued reduction of habitat will increase the possibility of further
exposure to the risk of distress. In particular, northern goshawks
are endangered species with a small population, so its impact is
likely to be large.

Therefore, when the counteractions to prevent the distress of
goshawks and kestrels are planned, the common cause of distress

and the species—specific features of distress need to be considered.

6) The main cause of the distress of northern goshawk was related
to many collisions. So, the major diagnoses were relevant to
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collisions such as fracture/luxation, trauma, and concussion. The
fracture/luxation showed a lot of serious conditions and the rate of
releases was 37.5%; lower rate than other main diagnostic results.
The main diagnostic result of the distressed common kestrel was
normal status. Probably this is because common kestrels chose the
breeding site around the city, and many people found the juvenile in
the normal nest leaving process. The second most frequently
identified diagnosis was fracture/luxation caused by the distress
related to the collision, resulting in a 36.5% of release rate similar

to that of the goshawk.

7) The most frequent fracture/luxation type of northern goshawk
and common kestrel was fracture. The probability of recovery
depends on the fracture condition, and fracture site fixation seems
to affect the rehabilitation result rather than the number of
fractures. However, in cases with more than three fracture places,
the rate of release after rehabilitation decreased or there were no
release cases at all in some cases. The results of the closed/open
fracture showed that the case of the closed fracture had higher rate
of release than the open fracture. The major fracture sites of the
northern goshawk were coracoids, humerus, and radius/ulna in
order, while in the common kestrel, the order was humerus, ulna,
and radius.

The most frequent dislocated site of northern goshawks and
common kestrels was shoulder joint. The number of dislocations of
metacarpal joint and interphalangeal joint was the same with

shoulder joint in northern goshawks.

8) In the cases of humerus fracture, there were many euthanasia
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measures before treatment because recovery was not possible due
to delayed time after fracture, nerve damage or, necrosis. Invasive
treatment was mainly applied. However there was no significant
difference in the rate of release in the goshawk between invasive
and non—invasive treatments for humerus fracture. In kestrel,
invasive treatment had higher rate of release than noninvasive
treatment, but euthanasia rate was higher than release rate after
invasive treatment, and the main reason was nonunion.

In the cases of antebrachial fracture, the simultaneous fracture of
radius and ulna occurred a lot, and invasive treatments in these
cases were recorded that the release rate was high. Non—invasive
treatment was usually applied to the single radial fracture and non—
invasive/invasive treatments were applied to the single ulnar
fracture. The results of the single fracture in part of antebrachium
in two species showed high rate of survival.

In the cases of the thoracic girdle fracture, non—invasive
treatment was mostly applied in both species, and the results
showed high release rates.

The results of pelvic limb showed that invasive treatment was
applied in most cases of femur fractures in common kestrels and
the release rate was high. Tibiotarsus was the most common part of
pelvic limb fracture and both non—invasive/invasive treatments
were applied. It seems that the treatment type applied depended on
the condition of the fractured part and the level of maintenance for

selecting the treatment.

9) Rehabilitation plans based on understanding of ecological
characteristics, species features, flight, hunting types as well as
physical conditions of raptors can suggest directions for
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rehabilitation management to increase the possibility of survival

after release.

10) In coping with the increasing number of distressed wildlife in
wild animal rescue centers with limited resources lately, the results
of this study could be referred to develop criteria for screening
process (triage) to determine the priority of treatments considering

the probability of survival after treatment and animal welfare.

11) The wild animal rescue centers should be able to evaluate and
improve the treatment and rehabilitation system through post—
release monitoring for protection at the individual level. Public
endorsement and an appropriate legal system should be supported
for the ultimate conservation of wildlife and the environment. For
this purpose, proper analysis on records of distressed wild animals

should be utilized for education, promotion and policy developments.

At the point of the expanded urbanization, the analysis results of
distress and damage on both northern goshawk and common kestrel
could be applied not only to understand the influence of people but
also to species conservation strategy. In addition, these results are
expected to provide a direction and an improvement plan for the
successful rescue, treatment and rehabilitation of distressed wild

animals.

Keywords : northern goshawk, common kestrel, rescue, treatment,

rehabilitation, conservation
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