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 KeUQelV AUe NRW AccXUaWe EVWimaWRUV Rf HRme-RaQge Si]e fRU HeUSeWRfaXQa

 JEFFREY R. ROW AND GABRIEL BLOUIN-DEMERS

 KeUQel hRme-UaQge eVWimaWRUV aUe becRmiQg mRUe Zidel\ XVed WR deWeUmiQe Whe
 hRme-UaQge Vi]e fRU heUSeWRfaXQa, deVSiWe Whe SURblemV aVVRciaWed ZiWh VelecWiQg Whe
 aSSURSUiaWe VmRRWhiQg facWRU. We XVed VimXlaWiRQV WR demRQVWUaWe Whe iQcRQViVWeQc\
 Rf keUQel eVWimaWRUV aW deWeUmiQiQg Whe hRme-UaQge Vi]e Rf UaQdRm diVWUibXWiRQV.
 FXUWheUmRUe, Ze XVed Whe SRViWiRQV Rf WeQ adXlW male LamSURSelWiV WUiaQgXlXm UadiR-
 WUacked RYeU WZR fXll acWiYe VeaVRQV (2003 aQd 2004) WR demRQVWUaWe WhaW Whe Vi]e Rf Whe

 hRme UaQge iQcUeaVeV VigQificaQWl\ ZiWh aQ iQcUeaVe iQ Whe VmRRWhiQg facWRU. The degUee
 Rf iQcUeaVe, hRZeYeU, ZaV QRW cRQViVWeQW beWZeeQ iQdiYidXalV. IQ addiWiRQ, XViQg leaVW-
 VTXaUeV cURVV-YalidaWiRQ WR VelecW Whe VmRRWhiQg facWRU SURdXced a Zide UaQge Rf YalXeV
 fRU diffeUeQW iQdiYidXalV. BecaXVe Rf WheVe iQcRQViVWeQcieV, Ze VXggeVW XViQg Whe
 miQimXm cRQYe[ SRl\gRQ (MCP) meWhRd WR calcXlaWe hRme-UaQge Vi]e iQ VWXdieV Rf
 heUSeWRfaXQa. WheQ VWXd\iQg habiWaW XVe, hRZeYeU, Ze VXggeVW XViQg Whe MCP aV Whe
 aUea Rf Whe hRme UaQge aQd adjXVWiQg Whe VmRRWhiQg facWRU XQWil Whe aUea Rf Whe 95%
 keUQel eTXalV Whe aUea Rf Whe MCP. ThiV SURYideV aQ RbjecWiYe meWhRd fRU VelecWiQg Whe
 VmRRWhiQg facWRU.

 ALTHOUGH Whe e[acW defiQiWiRQ Rf hRme
 UaQge iV VWill debaWed, a hRme UaQge iV

 geQeUall\ acceSWed WR be Whe aUea iQ Zhich aQ
 iQdiYidXal SeUfRUmV iWV QRUmal acWiYiWieV (BXUW,
 1943). TheUe iV liWWle agUeemeQW, hRZeYeU, RQ
 hRZ WR TXaQWif\ hRme-UaQge Vi]e aQd, cRQVe-
 TXeQWl\, QXmeURXV meWhRdV haYe beeQ emSlR\ed
 (PRZell, 2000).

 OQe Rf Whe mRVW cRmmRQl\ XVed hRme-UaQge
 eVWimaWRUV iV Whe miQimXm cRQYe[ SRl\gRQ
 (MCP), Zhich iV Whe VmalleVW SRVVible cRQYe[
 SRl\gRQ WhaW eQcRmSaVVeV all Whe kQRZQ lRcaWiRQV
 Rf a giYeQ iQdiYidXal (Ha\Qe, 1949). The miQi-
 mXm cRQYe[ SRl\gRQ iV Zidel\ XVed becaXVe iW iV
 VimSle WR cRQceSWXali]e aQd dReV QRW Uel\ RQ Whe
 daWa haYiQg VRme XQdeUl\iQg VWaWiVWical diVWUibX-
 WiRQ (PRZell, 2000). DeVSiWe iWV Zide XVe aQd
 VimSliciW\, hRZeYeU, MCP RQl\ SURYideV a cUXde
 RXWliQe Rf aQ iQdiYidXal'V hRme UaQge. IW RfWeQ
 iQclXdeV laUge aUeaV QeYeU XVed b\ Whe aQimal aQd
 igQRUeV SaWWeUQV Rf VelecWiRQ ZiWhiQ Whe hRme
 UaQge (PRZell, 2000; TaXlmaQ aQd SeamaQ, 2000).

 TR e[amiQe habiWaW VelecWiRQ ZiWhiQ a hRme

 UaQge, iW iV XVefXl WR emSlR\ eVWimaWRUV WhaW
 TXaQWif\ Whe iQWeQViW\ Rf XVe. KeUQel hRme-UaQge
 eVWimaWRUV aUe Whe mRVW Zidel\ XVed fRU TXaQWi-
 f\iQg iQWeQViW\ Rf XVe becaXVe Whe\ aUe Whe mRVW
 cRQViVWeQW aQd accXUaWe Rf Whe meWhRdV aYailable

 (WRUWRQ, 1989; SeamaQ aQd PRZell, 1996). The
 keUQel eVWimaWRU iV a QRQ-SaUameWUic meWhRd WhaW
 SURdXceV a diVWUibXWiRQ eVWimaWiQg Whe likelihRRd
 Rf fiQdiQg Whe aQimal aW aQ\ SaUWicXlaU lRcaWiRQ
 ZiWhiQ iWV hRme UaQge (WRUWRQ, 1989), bXW iW, like
 MCP, alVR iQclXdeV aUeaV QeYeU XVed b\ Whe
 aQimal. OQe dUaZback Rf WhiV meWhRd iV WhaW Whe

 XVeU mXVW VeW QXmeURXV SaUameWeUV, aQd Whe

 YalXeV Rf WhRVe SaUameWeUV haYe a laUge effecW RQ
 Whe Vi]e Rf Whe hRme UaQge (Ka]maieU eW al.,
 2002). IQ SaUWicXlaU, chRRViQg Whe VmRRWhiQg
 facWRU (h) Rf Whe keUQel iV Whe mRVW imSRUWaQW
 aQd difficXlW aVSecW Rf XViQg keUQelV (WRUWRQ,
 1989). LRZ YalXeV Rf h giYe QeaUb\ lRcaWiRQV Whe
 gUeaWeVW iQflXeQce RQ Whe VhaSe Rf Whe keUQel,
 UeYealiQg Vmall-Vcale deWail, Zhile laUge YalXeV
 allRZ mRUe iQflXeQce fURm diVWaQW lRcaWiRQV,
 Zhich UeYealV Whe RXWl\iQg VhaSe Rf Whe diVWUibX-
 WiRQ (SeamaQ aQd PRZell, 1996). SimXlaWiRQV
 haYe VhRZQ WhaW eYeQ Vmall chaQgeV iQ h caQ
 haYe a laUge effecW RQ Whe Vi]e Rf Whe hRme UaQge
 (WRUWRQ, 1995) aQd haV led VRme UeVeaUcheUV WR
 Whe cRQclXViRQ WhaW keUQelV aUe mRUe VXiWed WR
 aQal\ViV Rf XVe, UaWheU WhaQ WR Whe eVWimaWiRQ Rf
 hRme-UaQge Vi]e (HaUUiV eW al., 1990; Ka]maieU eW
 al., 2002). OWheU SURblemV aVVRciaWed ZiWh Whe
 QXmbeU Rf lRcaWiRQV aQd Whe SaWWeUQV Rf VSace
 XVe b\ iQdiYidXalV caQ alVR lead WR YaUiable
 eVWimaWeV Rf hRme-UaQge Vi]e ZheQ XViQg keUQelV
 (SeamaQ eW al., 1999; BlXQdell eW al., 2001;
 HemVRQ eW al., 2005). DeVSiWe Whe SURblemV
 aVVRciaWed ZiWh eVWimaWiQg hRme-UaQge Vi]e XViQg
 keUQel eVWimaWRUV, Whe iVVXe iV UaUel\ addUeVVed iQ
 VWXdieV Rf heUSeWRfaXQa. TR RXU kQRZledge,
 QRQe Rf Whe VWXdieV XViQg keUQel eVWimaWRUV RQ
 UeSWileV RU amShibiaQV meQWiRQed Whe SURblemV
 aVVRciaWed ZiWh VelecWiQg Whe aSSURSUiaWe h
 (RRdUigXe]-RRbleV, 2003; DiffeQdRUfeU eW al.,
 2005; Ta\lRU eW al., 2005), aQd VRme VWXdieV did
 QRW meQWiRQ Whe meWhRd XVed WR VelecW h

 (MRUURZ eW al., 2001; TXckeU eW al., 2001; MXWhV,
 2003), Zhich ZRXld SUeYeQW cRmSaUaWiYe VWXdieV.
 MeWhRdV fRU chRRViQg h haYe beeQ deYelRSed,

 aQd leaVW-VTXaUeV cURVV-YalidaWiRQ (LSCV) iV Whe

 C 2006 b\ Whe AmeUicaQ SRcieW\ Rf IchWh\RlRgiVWV aQd HeUSeWRlRgiVWV
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 mRVW cRmmRQ aQd accXUaWe fRU mRVW ViWXaWiRQV

 (WRUWRQ, 1989; SeamaQ aQd PRZell, 1996; SWe-
 YeQV aQd BaUU\, 2002; MRU]illR eW al., 2003). ThiV
 meWhRd YaUieV h aQd ideQWifieV Whe YalXe Rf h WhaW

 SURdXceV Whe miQimXm eVWimaWed eUURU (SeamaQ
 aQd PRZell, 1996). AlWhRXgh LSCV ZRUkV Uela-
 WiYel\ Zell fRU mRVW W\SeV Rf daWa, iW dReV QRW
 SeUfRUm Zell ZheQ Whe daWa aUe highl\ aXWRcRU-
 UelaWed, Zhich aUiVeV, fRU e[amSle, ZheQ aQimalV
 XVe Whe Vame lRcaWiRQ mXlWiSle WimeV (WRUWRQ,
 1987; SeamaQ aQd PRZell, 1996). WheQ Whe daWa
 aUe aXWRcRUUelaWed, iW haV beeQ VXggeVWed WR
 VXbVamSle Whe daWa WR elimiQaWe Whe aXWRcRUUela-
 WiRQ (SZihaUW aQd Slade, 1985; WRUWRQ, 1987).

 HeUSeWRfaXQa dR QRW mRYe fUeTXeQWl\ aQd
 RfWeQ XVe lRcaWiRQV RU aUeaV (e.g., faYRUiWe UeWUeaW
 ViWeV) mXlWiSle WimeV WhURXghRXW Whe cRXUVe Rf aQ
 acWiYe VeaVRQ. ThiV UeQdeUV UadiR-WUackiQg daWa
 highl\ aXWRcRUUelaWed eYeQ ZheQ RQe XVeV
 a cRQViVWeQW VamSliQg Vcheme WhaW allRZV Whe
 aQimal amSle Wime WR Ueach a QeZ lRcaWiRQ
 beWZeeQ WelemeWU\ SRViWiRQiQg. SXbVamSliQg
 ma\ elimiQaWe aXWRcRUUelaWiRQ iQ WhiV caVe, bXW
 iW ZRXld UedXce Whe biRlRgical VigQificaQce Rf Whe
 hRme-UaQge eVWimaWe (De SRlla eW al., 1999).

 IQ WhiV VWXd\, Ze XVed VimXlaWiRQV aQd a UadiR-
 WelemeWU\ daWaVeW W\Sical Rf mRVW VWXdieV RQ
 heUSeWRfaXQa WR eVWabliVh if keUQelV aUe accXUaWe
 hRme-UaQge eVWimaWRUV fRU UeSWileV aQd amShi-
 biaQV. UViQg VimXlaWiRQV, Ze fiUVW deWeUmiQed Whe
 cRQViVWeQc\ Rf keUQel hRme-UaQge eVWimaWRUV
 ZheQ XViQg LSCV WR VelecW Whe VmRRWhiQg facWRU
 (h). SecRQdl\, Ze deWeUmiQed Whe accXUac\ aQd
 SUeciViRQ Rf keUQelV aW eVWimaWiQg Whe hRme-
 UaQge Vi]e fRU LamSURSelWiV WUiaQgXlXm. We VXggeVW
 aQ RbjecWiYe aQd biRlRgicall\ UeleYaQW meWhRd fRU
 VelecWiQg h ZheQ biRlRgical aXWRcRUUelaWiRQ
 UeVWUicWV Whe XVe Rf LSCV.

 MATERIALS AND METHODS

 SimXlaWiRQV. -PUeYiRXV VWXdieV haYe XVed cRmSle[
 VimXlaWiRQV WR WeVW Whe accXUac\ Rf diffeUeQW
 hRme-UaQge eVWimaWRUV (WRUWRQ, 1989, 1995;
 SeamaQ aQd PRZell, 1996). TheVe VWXdieV haYe
 deWeUmiQed WhaW fi[ed keUQel eVWimaWRUV ZiWh

 LSCV aUe Whe mRVW accXUaWe Rf Whe meWhRdV

 aYailable. HeUe, Ze WeVWed Whe cRQViVWeQc\ Rf fi[ed
 keUQel eVWimaWRUV aQd LSCV aW deWeUmiQiQg Whe
 Vi]e Rf a hRme UaQge. We XVed hRme-UaQge Vi]eV
 aQd VamSle Vi]eV W\Sical Rf VWXdieV RQ heUSeWR-
 faXQa. We geQeUaWed 30, 60, RU 100 UaQdRm
 lRcaWiRQV 20 WimeV ZiWhiQ a 28-ha aQd ZiWhiQ a 6.5-

 ha SRl\gRQ. FRU each diVWUibXWiRQ, Ze cRmSXWed
 Whe MCP aUea aQd Whe 95% keUQel aUea (ZiWh
 LSCV WR VelecW h). TheVe VimXlaWiRQV allRZed XV
 WR deWeUmiQe hRZ cRQViVWeQW keUQel eVWimaWRUV

 ZeUe aW geQeUaWiQg hRme-UaQge Vi]eV fRU UaQdRm
 diVWUibXWiRQV Rf VimilaU Vi]e aQd VhaSe.

 SWXd\ aUea aQd VWXd\ VSecieV.-We cRllecWed daWa RQ
 LamSURSelWiV WUiaQgXlXm aW Whe QXeeQ'V UQiYeUViW\
 BiRlRg\ SWaWiRQ, 100 km VRXWh Rf OWWaZa, OQWaUiR
 (44034' N, 76019' W) fURm ASUil 2003 WR NRYem-
 beU 2004 aV SaUW Rf a laUgeU VWXd\ RQ habiWaW XVe
 aQd WheUmRUegXlaWiRQ (RRZ aQd BlRXiQ-DemeUV,
 2006). We caSWXUed MilkVQakeV RSSRUWXQiVWicall\
 aQd aW hibeUQacXla Rf RaWVQakeV.

 We imSlaQWed UadiR-WUaQVmiWWeUV (MRdel SB-
 2T, baWWeU\ life Rf 12 mRQWhV aW 20 C, HRlRhil
 S\VWemV IQc., CaUS, OQWaUiR) iQ WeQ maleV (meaQ
 SVL + SE = 832 + 16.43 mm, meaQ maVV ? SE
 = 165 + 8.99 g). The WUaQVmiWWeU ZeighWed 5.5 g
 aQd QeYeU e[ceeded 5% Rf Whe VQakeV' maVV.

 TUaQVmiWWeUV ZeUe imSlaQWed XQdeU VWeUile cRQ-
 diWiRQV aQd iVRflXUaQe aQaeVWheVia (BlRXiQ-De-
 meUV eW al., 2000; WeaWheUhead aQd BlRXiQ-
 DemeUV, 2004).

 We UeleaVed Whe VQakeV aW WheiU SRiQW Rf
 caSWXUe RQe da\ afWeU imSlaQWaWiRQ aQd lRcaWed
 Whem eYeU\ 2-3 da\V XViQg a WelemeWU\ UeceiYeU
 aQd a diUecWiRQal aQWeQQa. AW each lRcaWiRQ, Ze
 UecRUded Whe UTM cRRUdiQaWeV ZiWh a GPSmaS76
 (GaUmiQ IQWeUQaWiRQal IQc., OlaWhe, KS). BaVed
 RQ WheiU RbVeUYed mRYemeQW SaWWeUQV, Milk-
 VQakeV cRXld eaVil\ WUaYeUVe WheiU eQWiUe hRme
 UaQge iQ WZR da\V. ThXV, ZheQ Whe\ ZeUe
 UelRcaWed iQ Whe Vame ViWe, Ze belieYe iW ZaV Whe
 VQake'V chRice WR VWa\, QRW aQ imSRVVibiliW\ WR
 Ueach a QeZ lRcaWiRQ iQ Whe Wime iQWeUYal beWZeeQ

 UelRcaWiRQV.

 HRme UaQgeV.-The hRme UaQgeV XVed iQ WhiV
 VWXd\ ZeUe fURm iQdiYidXalV WhaW ZeUe WUacked fRU
 aW leaVW 75% Rf aQ acWiYe VeaVRQ, Zhich VSaQQed
 fURm eaUl\ Ma\ XQWil eaUl\ OcWRbeU. FRU each
 iQdiYidXal, Ze calcXlaWed Whe MCP hRme-UaQge
 Vi]e afWeU VXcceVViYe UelRcaWiRQV WR eQVXUe WhaW

 a SlaWeaX ZaV Ueached, iQdicaWiQg WhaW Ze had
 eVWimaWed Whe cRmSleWe hRme UaQge. TZR VQakeV
 ZeUe WUacked bRWh \eaUV, aQd Ze iQclXded bRWh
 \eaUV iQdeSeQdeQWl\ iQ Whe aQal\ViV.

 We XVed LSCV WR deWeUmiQe h, aQd Ze
 calcXlaWed Whe 95% keUQel hRme-UaQge Vi]e fRU
 all VQakeV WR eVWabliVh Whe UaQge Rf h WhaW ZRXld
 be UeleYaQW fRU WhiV SRSXlaWiRQ. FRU each iQ-
 diYidXal, Ze alVR calcXlaWed Whe Vi]e Rf Whe keUQel
 hRme UaQge geQeUaWed ZiWh h = 15, 30, 50, aQd
 100 (biRlRgicall\ UeleYaQW YalXeV fRU MilkVQakeV)
 WR deWeUmiQe hRZ hRme-UaQge Vi]e YaUied ZiWh h
 aQd if Whe WUeQd ZaV cRQViVWeQW acURVV iQdiYidXalV.

 SWaWiVWical aQal\ViV.-We XVed Whe AQimal MRYe-
 meQW AQal\ViV e[WeQViRQ 1.1 (HRRge aQd EicheQ-
 laXb, AQchRUage, AK) iQ AUc VieZ 3.2 (ESRI,
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 TABLE 1. MEAN HOME-RANGE AREA FOR 20 SETS OF LOCATIONS RANDOMLY DISTRIBUTED WITHIN THE SAME 28.0-HA AND

 6.5-HA POLYGONS. The hRme-UaQge eVWimaWeV ZeUe laUgeU aQd mRUe YaUiable fRU Whe 95% fi[ed keUQel meWhRd WhaQ
 fRU Whe miQimXm cRQYe[ SRl\gRQ (MCP) meWhRd.

 Si]e = 28.0 ha Si]e = 6.5 ha

 T\Se Q MeaQ aUea (ha) SE RaQge Q MeaQ aUea (ha) SE RaQge

 MCP 30 19.31 0.18 2.70 30 4.41 0.06 0.94
 MCP 60 23.62 0.13 1.91 60 4.92 0.05 0.64
 MCP 100 24.05 0.13 1.96 100 5.27 0.03 0.43
 KeUQel 30 44.00 0.84 12.51 30 16.29 0.43 7.27
 KeUQel 60 45.55 0.56 12.72 60 15.22 0.30 4.54
 KeUQel 100 43.15 0.49 8.69 100 14.29 0.22 4.12

 RedlaQdV, CA) WR calcXlaWe hRme-UaQge Vi]eV aQd
 VmRRWhiQg facWRUV (h). We XVed JMP YeUViRQ 5.0
 (SAS IQVWiWXWe, CaU\, NC) WR cRQdXcW all VWaWiVWical
 aQal\VeV. We UeSRUWed all meaQV + 1 SE.

 RESULTS

 SimXlaWiRQV.-WiWhiQ Whe 28.0-ha SRl\gRQ (Ta-
 ble 1) aQd fRU Q = 30, Whe MCP UaQge VSaQQed
 2.70 ha (12.92% Rf Whe ma[imXm YalXe). FRU Q =
 60, Whe UaQge VSaQQed 1.91 ha (7.66% Rf Whe
 ma[imXm YalXe), aQd fRU Q = 100, Whe UaQge
 VSaQQed 1.96 ha (7.85% Rf Whe ma[imXm YalXe).
 ThXV, MCP geQeUaWed mRdeUaWel\ SUeciVe eVWi-
 maWeV Rf Whe hRme-UaQge aUea. WiWhiQ Whe 28.0-ha
 SRl\gRQ (Table 1, Fig. 1) aQd fRU Q = 30, Whe
 keUQel hRme UaQgeV VSaQQed 12.51 ha (24.86%
 Rf Whe ma[imXm YalXe). FRU Q = 60, Whe UaQge
 VSaQQed 12.72 ha (23.83% Rf Whe ma[imXm
 YalXe), aQd fRU Q = 100, Whe UaQge VSaQQed
 8.69 ha (18.79% Rf Whe ma[imXm YalXe). The
 keUQel hRme UaQgeV ZeUe mXch laUgeU WhaQ Whe
 SRl\gRQ ZiWhiQ Zhich Whe UaQdRm lRcaWiRQV ZeUe
 geQeUaWed. The diVWUibXWiRQ aQd UaQge Rf hRme-
 UaQge Vi]eV (Fig. 1) iQdicaWed WhaW keUQel eVWima-
 WRUV becRme mRUe SUeciVe aV VamSle Vi]e iQ-
 cUeaVeV. The UaQge, hRZeYeU, ZaV VWill laUge
 UelaWiYe WR Whe Vi]e Rf Whe hRme UaQge, eYeQ ZiWh
 laUge VamSle Vi]eV, iQdicaWiQg WhaW keUQelV giYe
 imSUeciVe eVWimaWeV Rf Whe hRme-UaQge aUea.

 WiWhiQ Whe 6.5-ha SRl\gRQ (Table 1) aQd fRU Q
 = 30, Whe MCP UaQge VSaQQed 0.94 ha (19.03%
 Rf Whe ma[imXm YalXe). FRU Q = 60, Whe UaQge
 VSaQQed 0.64 ha (12.19% Rf Whe ma[imXm
 YalXe), aQd fRU Q = 100, Whe UaQge VSaQQed
 0.43 ha (7.85% Rf Whe ma[imXm YalXe). WiWhiQ
 Whe 6.5-ha SRl\gRQ (Table 1, Fig. 2) aQd fRU Q =
 30, Whe keUQel hRme UaQgeV VSaQQed 7.27
 (36.74% Rf Whe ma[imXm YalXe). FRU Q = 60,
 Whe UaQge VSaQQed 4.54 ha (26.54% Rf Whe
 ma[imXm YalXe), aQd fRU Q = 100, Whe UaQge
 VSaQQed 4.12 ha (26.25% Rf Whe ma[imXm
 YalXe). WheQ cRQVideUiQg abVRlXWe YalXeV, Whe
 SUeciViRQ Rf Whe keUQel eVWimaWe ZaV beWWeU ZiWh

 Whe VmalleU SRl\gRQ. WheQ cRQVideUiQg Whe
 UaQge Rf Vi]eV iQ UelaWiRQ WR Whe Vi]e Rf Whe hRme
 UaQge, hRZeYeU, keUQel eVWimaWRUV SeUfRUmed jXVW
 aV SRRUl\ ZiWh VmalleU hRme UaQgeV.

 HRme UaQgeV.-We XVed LSCV WR calcXlaWe h fRU
 WeQ adXlW male MilkVQakeV. The h YalXeV UaQged
 fURm 28 WR 110, Zhich SURdXced hRme-UaQge
 Vi]eV WhaW VSaQQed 55.93 ha (3.04-58.97 ha).
 HRme-UaQge Vi]e iQcUeaVed ZiWh h fRU all iQdiYid-
 XalV (Fig. 3). AQ ANCOVA UeYealed a VigQificaQW
 iQWeUacWiRQ beWZeeQ iQdiYidXal aQd h (R2 = 0.11,
 F9,39 = 68.38, P < 0.001), iQdicaWiQg WhaW Whe
 chaQge iQ hRme UaQge Vi]e ZiWh h YaUied amRQg
 iQdiYidXalV.

 The MCP meWhRd SURdXced a Vi]e UaQge WhaW
 VSaQQed 24.04 ha (5.01-29.05 ha), Zhich ZaV leVV
 WhaQ half Whe UaQge SURdXced b\ Whe keUQel
 meWhRd. We alVR deWeUmiQed WhaW WheUe ZaV QR
 VigQificaQW diffeUeQce beWZeeQ keUQel hRme-
 UaQge Vi]e aQd MCP hRme-UaQge Vi]e (d = 0.39,
 SaiUed W9 = 1.29, P = 0.22).

 DISCUSSION

 WheQ XViQg keUQel hRme-UaQge eVWimaWRUV,
 chRRViQg Whe aSSURSUiaWe VmRRWhiQg facWRU (h)
 iV Whe mRVW imSRUWaQW aQd difficXlW deciViRQ
 (SeamaQ aQd PRZell, 1996; PRZell, 2000). The
 mRVW cRmmRQ aQd UecRmmeQded meWhRd fRU

 chRRViQg Whe VmRRWhiQg facWRU iV LSCV (SeamaQ
 aQd PRZell, 1996; PRZell, 2000). WheQ XViQg
 LSCV WR VelecW Whe VmRRWhiQg facWRU, VamSle Vi]e,
 aQd daWa VWUXcWXUe haYe a VigQificaQW effecW RQ Whe
 leYel Rf VmRRWhiQg, Zhich iQ WXUQ affecWV Whe Vi]e
 Rf Whe hRme UaQge (SeamaQ aQd PRZell, 1996;
 HemVRQ eW al., 2005). UViQg VimXlaWiRQV, Ze
 demRQVWUaWed WhaW, eYeQ XQdeU ideal ViWXaWiRQV
 fRU UeSWileV aQd amShibiaQV, keUQelV aUe iQcRQ-
 ViVWeQW aQd SURdXce a Zide UaQge Rf aUeaV fRU
 UaQdRml\ diVWUibXWed VeWV Rf lRcaWiRQV WhaW haYe
 aSSUR[imaWel\ Whe Vame Vi]e aQd VhaSe.

 IQ Ueal daWaVeWV, iQdiYidXalV e[hibiW diYeUVe
 VelecWiRQ SaWWeUQV aQd ViWe fideliW\. ThiV iQcUeaVed
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 Fig. 1. KeUQel hRme-UaQge Vi]e YaUieV Zidel\
 ZheQ geQeUaWed fURm 20 UaQdRm diVWUibXWiRQV WhaW
 had aSSUR[imaWel\ Whe Vame Vi]e aQd VhaSe. (A) 30,
 (B) 60, aQd (C) 100 UaQdRm SRiQWV ZeUe geQeUaWed
 ZiWhiQ a 28-ha SRl\gRQ.
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 Fig. 2. KeUQel hRme-UaQge Vi]e YaUieV Zidel\
 ZheQ geQeUaWed fURm 20 UaQdRm diVWUibXWiRQV WhaW
 had aSSUR[imaWel\ Whe Vame Vi]e aQd VhaSe. (A) 30,
 (B) 60, aQd (C) 100 UaQdRm SRiQWV ZeUe geQeUaWed
 ZiWhiQ a 6.5-ha SRl\gRQ.

This content downloaded from 
             137.122.64.52 on Fri, 30 Oct 2020 15:06:26 UTC              

All use subject to https://about.jstor.org/terms



 ROW AND BLOUIN-DEMERS-HOME-RANGE ESTIMATES 801

 60-
 CW]

 650-

 a)

 ,- 20-
 E 10-
 O

 0-

 0 20 40 60 80 100 120

 SmRRWhiQg FacWRU (h)

 Fig. 3. KeUQel hRme-UaQge Vi]e iQcUeaVeV VigQif-
 icaQWl\ ZiWh Whe VmRRWhiQg facWRU (h = 15, 30, 50,
 aQd 100) XVed fRU WeQ adXlW male LamSURSelWiV
 WUiaQgXlXm UadiR-WUacked iQ eaVWeUQ OQWaUiR iQ
 2003 aQd 2004. The meaQ VlRSe (daUk liQe), Whe
 VlRSeV Rf all iQdiYidXalV (gUa\ liQeV), aQd Whe
 VmRRWhiQg facWRU chRVeQ ZiWh LSCV (black VTXaUeV)
 aUe VhRZQ.

 YaUiaWiRQ ZRXld caXVe Whe UaQge Rf Whe VmRRWhiQg
 facWRU, aQd WhXV Whe UaQge iQ hRme-UaQge aUea, WR
 iQcUeaVe fXUWheU. ThiV SURblem Zill be e[aceUbaW-
 ed fRU heUSeWRfaXQa ZheUe ViWe fideliW\ leadV WR
 aXWRcRUUelaWiRQ. UViQg daWa fURm WeQ adXlW male
 MilkVQakeV, Ze demRQVWUaWed WhaW LSCV VelecWed

 a Zide UaQge Rf h aQd WhaW hRme-UaQge Vi]e
 iQcUeaVed VigQificaQWl\ ZiWh h fRU all iQdiYidXalV.
 The iQcUeaVe iQ hRme-UaQge Vi]e, hRZeYeU, ZaV
 QRW Whe Vame fRU all iQdiYidXalV. UViQg keUQel
 meWhRdV WR eVWimaWe hRme-UaQge aUea ZRXld
 haYe led WR iQcRQViVWeQW hRme-UaQge eVWimaWeV
 acURVV iQdiYidXalV. WheQ Ze XVed keUQelV WR

 eVWimaWe hRme-UaQge Vi]e, Whe UaQge Rf Vi]eV ZaV
 WZice Whe UaQge SURdXced fURm MCP. We belieYe
 WhiV ViWXaWiRQ ZRXld be W\Sical Rf mRVW daWaVeWV
 fURm heUSeWRfaXQa. DeVSiWe WheVe iQcRQViVWeQ-
 cieV, maQ\ VWXdieV RQ amShibiaQV aQd UeSWileV
 XVe keUQel eVWimaWeV WR cRmSaUe hRme-UaQge
 Vi]eV beWZeeQ gURXSV RU beWZeeQ Wime SeUiRdV
 aQd fail WR meQWiRQ Whe SURblemV aVVRciaWed ZiWh
 chRRViQg Whe aSSURSUiaWe VmRRWhiQg facWRU (RRd-
 UigXe]-RRbleV, 2003; DiffeQdRUfeU eW al., 2005;
 Ta\lRU eW al., 2005).

 ReSWileV aQd amShibiaQV RffeU XQiTXe RSSRU-
 WXQiWieV fRU VWXd\iQg mRYemeQWV. FiUVW, XQlike
 mammalV aQd biUdV WhaW aUe eaVil\ diVWXUbed, Whe\
 caQ RfWeQ be lRcaWed ZiWhiQ a feZ meWeUV ZiWhRXW

 diVUXSWiRQ aQd, WheUefRUe, Whe\ caQ be lRcaWed
 ZiWhRXW WUiaQgXlaWiRQ. TUiaQgXlaWiRQ leadV WR
 laUge SRViWiRQal eUURUV (ReWWie aQd McLRXghliQ,
 1999). SecRQd, UeSWileV aQd amShibiaQV dR QRW

 mRYe faU dXUiQg Whe acWiYe VeaVRQ aQd XVe Whe
 Vame lRcaWiRQ maQ\ WimeV aQd fRU e[WeQded
 SeUiRdV Rf Wime. TheUefRUe, cRQViVWeQW VamSliQg
 eYeU\ feZ da\V WhURXghRXW Whe acWiYe VeaVRQ iV
 XVXall\ VXfficieQW WR eQVXUe WhaW Whe eQWiUe hRme
 UaQge iV eVWimaWed. BecaXVe Rf WheVe chaUacWeU-
 iVWicV, Ze belieYe MCPV ZRXld accXUaWel\ UeSUe-
 VeQW Whe ma[imXm hRme-UaQge aUea fRU mRVW
 heUSeWRfaXQa aQd VhRXld be XVed fRU Vi]e
 cRmSaUiVRQV beWZeeQ gURXSV RU acURVV Wime
 SeUiRdV (Ka]maieU eW al., 2002).

 FRU aQal\]iQg habiWaW VelecWiRQ aW Whe hRme
 UaQge Vcale, hRZeYeU, Ze SURSRVe cRmbiQiQg Whe
 MCP aQd keUQel meWhRdV. BecaXVe a SURbabiliW\
 Rf 100% iV e[WUemel\ XQlikel\, Whe 95% keUQel iV
 mRVW RfWeQ XVed WR eVWimaWe Whe WRWal hRme-UaQge
 aUea Rf aQ iQdiYidXal (PRZell, 2000). TheUefRUe,
 fRU each iQdiYidXal Ze VXggeVW XViQg Whe MCP aV
 Whe aUea Rf Whe hRme UaQge aQd adjXVWiQg h XQWil
 Whe aUea Rf Whe 95% keUQel eTXalV Whe aUea Rf Whe
 MCP. ThiV SURYideV aQ RbjecWiYe meWhRd fRU
 chRRViQg h WhaW Zill allRZ keUQel hRme UaQgeV WR
 be XVed iQ habiWaW VelecWiRQ VWXdieV Rf heUSeWR-
 faXQa. AlWhRXgh Whe aUeaV Rf Whe WZR hRme-UaQge
 eVWimaWeV aUe Whe Vame, keUQelV SURYide a mRUe
 biRlRgicall\ UeleYaQW hRme UaQge b\ SlaciQg
 a SURbabiliW\ diVWUibXWiRQ aURXQd lRcaWiRQV,
 Zhich SXWV mRUe emShaViV RQ aUeaV ZiWh higheU
 XVe, ZheUeaV MCPV VimSl\ eQcRmSaVV all Whe
 lRcaWiRQV. FXUWheUmRUe, WhiV meWhRd Zill allRZ
 fRU aQal\ViV Rf cRUe aUeaV iQVide Whe 95% keUQelV,
 Zhich iV QRW SRVVible ZiWh MCPV.
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