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Aol 31l Togol(Felis catusyiz o) FAIRA 4 Tp50] Bolt A, A b T 59| HgHl aglew
ZRE3E 4= Qi 2 e AIFEe] HaRl ulEkE(N 33° 07, B 126° 1670 G-Elo] Aalahs 119kole] /Al |t
WU, AHA o[ SEAL sefsp] 98 AXIEIACk 2018 3UE 20189 TR LT S AEIES 5o
A= 58 Axf, WA 7Rs3E A F 20mkE 218Gk o] 5 10mkE]o]l GPS A=A E Faksto] 45t At
119F0)9] 315 F7|+= 12.05+6.99 ha (95% KDE: kernel density estimation), $44]441Z] F7]+= 1.60+0.77 ha (50%
KDE)= Uepsteh. Ao T2 8520k slUAAIAIS] S/ BAR O Sofskd eIk, 10ne] % Sutelrt wo]aSo]
T I AFAYGE YRR o5tk w3 mielEe] WAlSHs VIS B4 ee](Synthliboramphus
wumizusume)©] ¥141xjo] stiel, 77Rel(Locustella pleske)©] Aol 6ulel7t sk AL 242 Shelstact. =
A= mEfeo] argko] ThAle} SEdol itk FEE Xx= ofsiglon, 53] a¢ke] Y 4% S5l Bt

il

ISl Hiet 7l s de AAsIit BAieh BT el MRl mieimol A S o= Sl dggele] TEiE
Eo)7] I3l FF arefole] ARk, agFolet WELY| 2 JHAle] Hisel tidt MU o] A3t iyl 9|, B8A]

519po] A Belere oleie st 9 o= HeEr

FR0]: Of2t=, FMHFH, 1A0|, WS, MAX| 0IEEY

ABSTRACT

Domestic cats (Felis catus) introduced to insular environments can be invasive predators that often threaten
endemic species and cause biodiversity loss or local extinction on the island. This study was conducted from
March to July 2018 to understand the population size, home range, and spatial use of cats introduced to Mara
Islet (N 33° 07", E 126° 16) in Jeju Special Governing Province, the Republic of Korea. Observation records
based on their natural marks revealed that there were 20 adult cats on Mara Islet. A capture-recapture method
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also estimated 20 adult individuals (95% confidence interval: 20-24 individuals). According to our telemetry

study on ten adults deployed with GPS-based telemetry units, the home range size was 12.05+6.99 ha (95%
KDE: kernel density estimation), and the core habitat size was 1.60+0.77 ha (50% KDE). There were no
significant differences in the home range and core habitat sizes by sex. The home range of domestic cats

overlapped with the human residential area, where they might secure easy foods. Five of ten tracked cats were
active at potential breeding colonies for the Crested Murrlet (Synthliboramphus wumizusume), and six
approached potential breeding areas of the Styan's Grasshopper Warbler (Locustella pleskei), suggesting the

predation risk of the two endangered species by cats. This study provides novel information on the population

size and home range of introduced cats on Mara Islet which is an important stopover site of migratory birds as

well as a breeding habitat of the two endangered avian species. Reducing the potential negative impacts of the

introduced cats on migratory birds and the endangered species on Mara Islet requires monitoring of the

predation rate of birds by cats, the population trends of cats and endangered breeding birds as well as the

effective cat population control and management.
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a19F0|(Fdlis catus)= E-538H) Al8-E(Carnivora) 119F0|
THFelidae)of] &3H= £0 24, E35| Ha19Fo]|(domestic cat,
o] J¢fol= A= @ 7Tt 7oA deolRl S
Z|Agc Minstry of Environment 2001, Turner and Bateson
2014). 21%foli= 54 Holkth= A1 ollx] A Hhag
4 9= A4S Hojflo® sl 7|50l (opportunistic) 2]
2] EAS 7H) uhel Ak, 37 o) Hlk Al
A A 2851t Fitzgerald 1988, Devillard et al. 2011).
oj& Qlaf| =l viid oF 309 me|e] 2FF arekelolA|
SEE Ao 24E: 5, ool £90] opl EE}
AP Al 2 f1Fe] Eal QItK(Loss et al. 2013).

Aol AAT AAY wAo2 W Aol =g,
G5 F19ko|= ApAAHA| AReE A o2 AT Bonnaud
et al. 2007). % cleilol B Ao} TAVL sl 4%
(endemic species)®] H|&o] =2 Al AejAlA LJefE 24
ARl ngoli= A f5e] dFolu A, AE T 1
Sof M7H9l Rolo= g3 J IrFritts and Rodda
1998, Wolf et al. 2006, Medina et al. 2011). E3] v}THA|S]
785 ARl F1tollA RIAISIAL K4 AR ] thgt thA e
T Gojz|7] wiizoll, aLeke]o] AR oF JAlg= Fael 2
AR F= Ao 7 dHFH(Moors and Atkinson 1984). =
A)F.2] Natividad 4J(7.4 ha)o]] AJ&ls}= & 25uf2]Q] 1190|1&
Z¥Zy vl 36.7-40.50f2]2] LA Puffinus opisthomelas)
el Zoe et 14 Sl WAl S 9id
11 ¢l o H(Keitt et al. 2003), Q1=%2] Juan de Nova A

Il o

O

(440 ha)ol AAJsk= 5374A19] argkel= et ¥14J5H= Sooty
Tern (Onychoprion fuscatus)S AEi&x o g FAsle] njd
S94TNRH Zo)I1 o] F 22% B]x] 9L YHFORH of
WAl 71 2 f18e] Ear ltk(Peck e al. 2008). ©]xF
120097} ool AHollA sk= mslis Tt 23, 257
123%, 5 275, W3R 2550] DYoLl ol A}
hasl= Aoz Vel on(Medina et al. 2011), 25=2] 7§
Ak A AeiAll FdE Lol ot AeiA et A=
9 A Alle ASsiA S7lskaL Slck

QAT vk AR 4 Mo FE gt
of fIXsk= FolERA, W w7|EFQ] FEENENE
(Pitta moluccensis), &5 EE7l7lH](Sylvia nisoria)
= HIESIo] S EUEE TRkt AAfEe] A oy
£ B3 F08 FV|AAR 0] §3Hs A doltKim et
al. 2009a, Kim et al. 2010, Choi et al. 2013). &3t vj2l=
£ geluelelA 1004 ofsle] MAso] B HoR &
Awl= A7l7iH)(Locustella pleskei)e] HAR] 2= 31 3Lo|t}
(BirdLife International 2001, Kim et al. 2009b). ¢]¢} §&
o] tetslat iAol it alete] ReliolA wAls)
A AA AYE A7 2,800 - 4,100%801] Eatt E4] e
(Synthliboramphus wumizusume; Carter et al. 2002)7} vj2t
T QI BdollAl IRl WAl ThsAdo] AAEGleH
(Kim et al. 2012), 2| vjepes] AHoA S5sl= A,
7k olagt f&, o A 59 WA SA7F ol w2t vt
Te FRlEolA ERlEl= fUgh B0 AAAYe] ERlE]
SJcHunpublished data). Z2ju} 2 vjgke oA ZAst
AL A 2] o] A SAjo] WAR= Alel7E 25



Az mhekee] Al

ol (Felis catus)] MAE A7) 9 P5H 4 1

BlE]3 glon, oft= QI9E0R felEle] Z7I51 Gl 9
2 A, 55 3eJole] A Z71E QI EAISIEO] A
Z7hst ol Ao Wb, TRlols sk of) e
% ol AAJ5Re 319§01] 4] Bolut e, FEAIE 5o
U AT ool vhrt gk

AT Aok BE) AR FAG ALK WA
A9l mlek ol AAlsh T19k01] A4] B Tletsti
o5 Rme} BEWS Y A BER Tk, ol
Fol g npole] Al WL BUEYT 4 Gl 2]
ARE AFsa mogole] ARG 2ste] 77 4 4
ehAelA] Aot BES)] 2Rl the ool WehE: Aare
G Qe el BAISHe SUEE A,

1. AR

n}2}=(30 ha; N 33° 07, E 126° 16’y thatul et
o) §olER HTO W 11 km, 7HHES]4 55 km ol
A el giRick tlekes Foboktial: ) ol AR
(East Asian-Australasian Flyway) Arof 9x|s}o] ufjd E%
718 AT AT olF BAlso] wol ¥EEIth(Figure
1; Kim et al. 2009b, Kim et al. 2010, Choi et al. 2013).
Aol 1.25 km, F4140] 0.5 km=z 7| BRG] oz
A, vkt A - 2B 7T RAg 98 200040] el
7IdE AT R AEe] Heroow wefEal QItiKim

e al. 2009b, Kim et al. 2010, Choi e al. 2013). 1991-92¢
REE 2 & 7M7) AR 55l 1.5 had] w4of] 29,9602
9] F<5(Pinus thunbergii)o] AlA=]o] nlele 2HZA 9] 6.7%
7b i 0% A o, A9 A% FRl fIxIe
A7t FHHAFE AQlskar eAf(Miscanthus sinensis), 24t
F(Zoysia spp.) 5O A= 2AY7F A HAAE AR
(Figure 1; Kim et al. 2009b).

2. Al =3

3YRE TH7HA] e 13] o)y miEieo] HiEsto] vk
off Aalsh= a1ge] ZHAlE tetsieith wike AAIE A
W91 SRl 18] 2 B ZAPARE 48 kmo|2itk

ool WAl =27] F4olke AR wrEah Z3-Aar ey
(Capture-Recapture Method)-S |83}tk Silvy 2012). 2]
e ool wrsle Yol Al Ry & oy 54,
A, W 91 71%3 AR A SielT TR AT He
o& S APEsIIckSilvy 2012). WAlo] 715 19 o)
= A, 19 wiks wAds AR SEste] 7SSkl
(Andersen et al. 2004), o] o]#HL- Afj7|11%ko| = F1]
o Eg& wob A4 IS Stk

AR AnE vEe R 9o 4 e R B v
25 2Mgste] arckol7t wakE A9 1, WEEA S A
028 7128}t Cooch and White 2006, Silvy 2012). 2+
A5l vlERsg olgele] w8-AEIY % 31113l Huggins
"o A M-S 959t Cooch and White 2006).
Huggins w32 o[8j} o}5o] fat A W} g v

East Asian —
Australasian FI

0 200 400 600m *

Figure 1. Location of the study site and the aerial view of Mara Islet, Jeju Island,

in the Republic of Korea.
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7WAH(closed population)2 43= H'H O Z(Cooch and
White 2006), Wletes APHol Hitk= Eejito] Ay E|Sl7]
wzol| o] HE-S AMESISICE. Huggins HollA 2H 2HE(p)
I A 2E(c)o] ARKMY, 3B5(My), T 7iH|S] SolA
Mp), F&F §la(Mo)oll whe} Hateh= mdat o5 3Lt
4714 28 (Mp, Mo, Moo, Mpno )= 418101 7iAlE 2715
7 sl3lth(Otis et al. 1978). 1714 ARHM )2 Hedd
Tk 9 Az ghEo] ok A9, e (Mp)S 2APF BHE
Heoll wzh 2ARA] M B Iju)ske FFol = A
T A1 Bold(Min) AR T 35} FaskA| 2 7
AR Afzkel= ghgo] FUtt A9 7Pget Ao, FFF
ASM)E ole] AL %, A Soly S} Haksh
ojole] k9 Afpa 2hgo] et A9 olujalc). g
oz} mdl = 7 2R AICc (small sample-corrected
Akaike Information Criterion)Z}2} 714 =2 7%](model
weigh) S 710 wES 714 Agket Aow Aeelol, Ale)
H wdS Bl A 3ol IS 8581tk Otis et
al. 1978). 772 242 oJalAl= MARK Z& 12)(Cooch
and White 2006)2 AR8-3}5ct)

=
a3

Jor

IR

i

3. =

Tiopole] A5 Tt 913 2018k 4%El 57 27)
U AR R AAE A4 SshA EeE(lve
trap, 40x45x108 cm)S- o|-&5lo] 1Yo|E x5t 2
£ NP7 o] B vleke ¥k o] B9,

219Fol-8 221} AH2)=(Chromis notata)2 v|7]|2 ARSH
ek
AT

A A7 BE4o] e Felis collar (Ecotone
Inc., Poland) 2! Gper (Spacosa Inc., tJ3tqI=) 2717] 71%<
o-§3}3irt. Felis collar= Bd oifds o83t 544 1
= ol g5, sHEo] F47] Well A7 GPS FHit= 34
2 7HAPE s Wl AR FAERE 7S 73 Abs
o7 YRS HFsto] Ao A eE PP W
H v 2lE ARESk= Gper H|= % GPS #3271 4
AL ol AR ASE s dAste] i 7IHIE 54
Fick | B 2R SR ARES 108 7 o= AAsiel
om, AEolu Fal 5o &9 Aol S0t k& B v
Aztol 23S ShsteE AAsIelth A4S A
7 WA A5 5%E HoH opisE el I3 771
tfjizol| o}8sk= A7) FAE defsto] AdAlelRt Wil &
2519 th(Brigham 1988). 320 8% /A= 7153t A
23S Foll AHE Stles Alglon, F 9714

2 sisstsict

T
%
=

ﬂJI

~
ol
Oln
H

e 240 Ol 2RE Hasll] Ysto] B4l SR
= 5ol FRE 7F 507 ol 715 JiAES] Autke s
A HAo) AM25}T(Seaman et al. 1999), =43} 10744
BE o] 7S FEalgonE E 2] Bea o
T4 FHole Ad Y= FHHKDE: kernel density
estimation) 50%, 70%, 95%% o]-83}la, BE ujrfHS
h (smoothing parameter):= referenceE Z3| FojR|+= 7L
2 145Gt Worton 1989, Silvy 2012). w2ba 1245 #
Y(fixed-kernel) W= =4Ho| whe} 2el% 50% KDES] 24
= A A4 X (core area), 95% KDE+= F5HO= 71756
¥tiKauhala and Auttila 2010). 3§53 E4-& R program
9] ‘adehabitatHR 37| X|(Calenge 2006)2} ArcGIS 10.3
(Esti Inc.)& o-83151ck Y 119fo] 3sd A7) Zjo] £4]
2 9jA= Wilcoxon testS ARE5}ITE

e

o
Znt W 3

1. Ixe =8

2k} o)A oS olgsto] a1oko] Al E
et A} nlEfeofls £ RE F 200k 2] AJAI7E A4
Sk Ao AT Table 1-2). Ak Ak 4 714
T T A0uRE A 20me, nlidss AiA| 29mte 7 T
o o] F ouftf= AL 77 F HARSIITH Table 1). ofr]
o A7IER A8 & 5719 7SS E0l mieEel ghejAl
7)4== 5.00+1.5812|(n=5, WHY: 3-7ufe)h)= &l

sel-Afazel Aut 7P 2k AlCeqts 24 e ARE
T} 3ol et 7 1 ShEo] ek M7t AgE3lom,
A FNAEe] 2715 FE%t Aat At FYstA 20mt
2](20.39, AICc=180.38, 95% Al=|$HA]: 20-24u}2])7} 74
=3It Table 2).

2 ATollA Akl Z3)-Af el olgsto] Al i
Aol A7 e A, = W 2R gkl A=
20nke] 2 =Sk ek o® A ke 53t JiAl
TR W= A Eklo] JlEaL, AAekert ol AEshA| o=
Hrjo|ck(Silvy 2012). SHARE & A+ oA 9] 2 Bt
= =oiie] ngEglom Ao ZHAt etk X212 B4
WA wHzko] golsiltt. £o] A 20| 5 19n2E A
Zheieiar sze)-Aarel o] Aupgro] FARL] whizell A5
A= AREE = QS A o8 i, o= fARE 7|9
-4 Bronner and Meester 1987)2} -F-AIGH A =o|t}

WAt 8 At AgA) 20me], HARE ZHAIE ARt nlds:
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Table 1. The number of domestic cats in different age and sex groups detected by observational surveys in 2018

Adult (>1 year)

Juvenile (<1 year)

Group

Female Male

Unknown

Female

Male Unknown

Dead

No. of cats 7 7 6

3

4 13

9

Table 2. Estimated population size of domestic cats from different closed population models using the capture-recapture

method on Mara Islet in 2018

Estimated

Model population 95% Confidence Interval AlCc Delta A.ICc .Mo.del No. Deviance
size (Lower-Upper) AlCc weights  Likelihood paramter
Minz 20.39 20.04 - 24.10 180.3825 0 0.67845 1.0000 9 134.1576
Mipn2 20.14 20.01 - 23.32 182.4838 2.1013 0.23726 0.3497 10 133.9381
M; 20.10 20.00 - 22.12 185.5812 5.1987 0.05042 0.0743 7 143.8924
My 20.83 20.06 - 32.31 186.6562 6.2737 0.02946 0.0434 8 142.7167
Mphz 23.85 20.50 - 49.48 192.2932 11.9107 0.00176 0.0026 4 157.1567
M, 21.37 20.19 - 29.89 192.4156 12.0331 0.00165 0.0024 2 161.4878
M 20.56 20.06 - 24.89 194.1859 13.8034 0.00068 0.0010 3 161.1691
M, 20.19 20.01 - 22.80 195.7241 15.3416 0.00032 0.0005 1 166.8549

WA= 20mke)7F HEEG=, ol Sl mhekee] a1ofol
HNARES AdAom A8t Zlos wekE|girk(Table 1). w2}
O] ulds: JA| HARE-S 31.03%E 7]=0] ezl Faoko]
A712] HAHE(14.8-48.0%)2] WMol Edhe|= Aoz iy
th(Jemmett and Evan 1977). wi2bA] A5 74918 uj
nlekzo] Tmofe] RS A% ke A0 oAby,

2.

02
i Ly

S 37| 24

Z 2071A19] A Z 10mHf(FR 4nte], 7 6ute))e] &)
238 223 Ay}, EWo| T7)= 12.06+6.64 ha (95%
KDE)o]d.om, 3124 A1x]e] F7]= 1.60+0.77 ha (50%
KDE)& UePthTable 3). 53] 7|7t & 2t 47} 714 Ho)
7155 7WAk= 78l E4kS g FEL030]9it}. E3E FEL09+=
4 7110l 6714 mlnke] A7E E2H Folth AR
ot 35He 27|17k 7P 2 7WAl= FELO1o|9 L 71 22
A= FELO9, 7F 212 a8 FELO6O]A] 21915
QItTable 3, Figure 2).

= aoko] Fsd A A T =Y 1Yol
72.01£100.67 ha (100% MCP)©.& =1 319fo0] SJ%EH 7k
o] 7P 2 o ERIFGIE E3L 0|59 P HS A=
27| ARk Hol Ho] gu golio] Holz|= 7REE
(72.90+£76.47 ha; 95% KDE)o] 234 $§5(9.16+8.76 ha;
95% KDE)RC} F 8H 2 7102 LeRdti(Bing 2013). tict

do [|r

0 -

A
%]%l37(Jones and Theberge 1982), 119F0] T35t 119ko] 4]
s, 2BV 0] SOl Bl Sk 4 iz o e
YU 7= AoR ERIE K Buckmaster 2012). ¢
2T 1] HEY Ao Aoz vlo] o]
= A1R]9}(28.00 ha; 95% KDE)o| J2t AFHx|o] A4l
3= 7A12] BEA(10.00 ha; 95% KDE)REL} 2 Zog k|
|9tk Lee et al. 2009). TH-4ke] 19Fo] P=HUL 23.39
+3.49 ha® o5 Yo] g50| Gogt QlegitE TS
AR o] 8Bk A= TREQITHKim 2015). wieie
o] 9ol 101}2] & 8ulEj= Hol5 7] 41 AFA|eE 24
o] Yriet 355 AR R o] g5l Zlom ujolE|glom
(Figure 2), o= nlejeoflA] AAX|= 283k 4= Q= Aty
HAjo] Frh= A tlEo] a9gole] el = 7|E At
Ho} Aoz 2 et £ ko] H o= vt

3. A0l 2 BSH BM W BESP| TR EAVIS
M 3lo]
O /|-

Aol W W5 Xjo] ulaL Az SAAAIAO] 29 o
1.24+0.49 ha (50% KDE), 2> 1.84+0.93 ha (50% KDE)°|
Fa1, 5L oA 11.78+7.97 ha (95% KDE), 5741 12.23+

7.06 ha (95% KDE)o|%Ic). SAMAIK), 57 mi S5]
QT 2] ZEGIAL, FAHOR fokt ol U]
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Table 3. Information on tracked adult domestic cats and their home range sizes estimated by fixed-kernel density
estimation (KDE) methods on Mara Islet, Korea. FELO1 and FELOS were tracked in two different periods.

Tracking No. of Fixed-kernel home range size (ha)
1D Sex Tracking period duration collected Remark
(day) coordinates 50% 70% 95%
FELO1 M 10-26 Apr & 24 May — 03 Jun 28 868 3.59 7.08 25.58
FEL02 M 18 Apr — 28 May 41 959 1.54 2.81 12.47
FELO3 F 18 Apr — 15 Jul 89 1900 0.93 1.67 5.78 Pregnant
FEL04 F 1826 Apr 162 1.29 3.70 22.32
FELO5S M 1823 Apr & 28-30 Apr 9 280 2.02 3.47 9.33
FELO6 M 28 Apr — 14 May 17 99 0.87 1.57 4.67
FELO7 F 28 Apr — 01 May 4 54 1.93 4.48 13.62
FELO8 M 30 Apr — 9 May 10 449 1.34 2.58 10.21
FEL09 F 24 May — 17 Jun 25 317 0.83 1.52 5.43 Nursing
FEL10 M 25 May — 16 Jun 23 258 1.71 3.32 11.16
21.2 445. I. 22 12.
Mean=SD D59 ssois s0m s ro 04
FELO1 FELO2 FELO3 FELO4 FELO5

¥ 0 100200 M 0 100200 M
——1 ——
FELO6 FELO7 FELO8
= 50%KDE = 50%KDE = 50%KDE
70%KDE 70%KDE 70%KDE
95%KDE 95%KDE 95%KDE

0 100200 M 0 100200 M
i ——

95%KDE 95%KDE

% s ¥

0 100200 M 0 100 200 M 0 100200 M
FELO9 FEL10
= 50%KDE = 50%KDE
70%KDE 70%KDE
95%KDE 95%KDE

* S+

0 100200 M 0 100200 M 0 100200 M
—— ——t ——

Figure 2. Fixed-kernel home ranges of 10 free-roaming domestic cats on Mara Islet, tracked from April to July 2018.
Blue areas indicate 50% (dark blue), 70% (blue), and 95% (light blue) KDE home ranges.

okt Mann-Whitney test, 50% KDE: W=6.00, p=0.257,
95% KDE: W=12.00, p=1.000).

/o] w2 ko] YEEel AdY At ZAuto wEH, o
who2 o] HEo] gzrt 3u) A= A LAt
(Konecny 1987, Yamane et al. 1994, Goltz et al. 2008,

Buckmaster 2012), wo]¢lo] F35F 310] S5a} Apjaom
223 o10) WEUL vlmt Lee o al. (2009)9] ATl
= oo el o 2] Uehirk 9 mojole] s
vojo] FRwo} W, 470] WEAS Q0] B} wloo)
FHER A 202 Aol gloriHixon 1980), o
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%
e

S AR o] e wolxlele] Bz 1ol
A} Fspl W] GRS vE 4 gl B 29l
solzck wlebd £ ol Zu TS SO A4
nebEo] Tofoli QlgiA o AFHE Holrh Fslel
o WU Ao/t FelFHA] e Row Bk
54 5212 A 1) 10mte] % Sulelr} Baje)t
HAshe Aulo] Rsks AL BRIsielon], of % S5
4703, ¢k#lo] 17)A|(4=4: FELO1, FEL02, FEL08, FEL10;
97k FELO4)tKFigure 3). A/RHI7E WAlsH: 3 4o
AL3H= 6ulE](5=A: FELO1, FEL02, FEL06, FEL10; 9:
FEL04, FEL07)% 8lol3}%ithFigure 3). wlgbA] nfebzo] W
Ashe WESD] 250] A mpolrt Hshe Aol &
Qlefol, ;afol7} ol 5L Fhale 4 Gl THs Aol Lhetic.
Goltz et al.2008)= FAHC} WETo] & 4500] o e
£RE SN 2 W, o] WA 710 Aol
7h sl opm A W] B mlebol 45o] W
SI715:9] MR B olsto] E@ske el o =7 Uet
L Ae] thE e S 0)0] Xjolrh BE917]%)
a3 pell RS 2 4= b AR FgEch et W)

o

ox
®

o rr g lo

ul
_l

>

FELO1
FELO2
FELO5
FELO6

== FELO8 -
FEL10

0 100200 M S
A

=9 o5 A7), 53] =8 ol sAIZIYl 4-58ol= W 27U}
7} TN ke As AR ), & ¢t Xlsys
3-79 F vheE SHOE SEdhe aldelasel ot HA o
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Figure 3. Fixed kernel home ranges (95% KDE) from 10 domestic cats (shaded colors; males in the left panel and
females in the right panel) and their overlap with potential breeding sites of threatened Crested Murrelets
(horizontal bars) and Styan's Grasshopper Warblers (vertical bars).
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