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Appendix 1 

 

 
Figure A1. Three different habitat (black region) and detector grid (light crosses) configurations 

used for spatial capture-recapture simulations: a) 12 × 12 detector grid with 4.5 distance units (du) 

habitat buffer (total habitat 20 × 20 du), b) 21 × 21 detector grid without buffer (total habitat 20 × 

20 du), and c) 11 × 21 detector grid without buffer (total habitat 10 × 20 du). Simulated population 

density was identical in all three configurations. 
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Figure A2. Proportion of simulations to which SCR models were successfully fitted for different 

levels of aggregation (group size) and cohesion (colors). Results are shown for the three different 

state-space configurations: a) 12 × 12 detector grid with 4.5 du habitat buffer (total habitat 20 × 20 

du), b) 21 × 21 detector grid without buffer (total habitat 20 × 20 du), and c) 11 × 21 detector grid 

without buffer (total habitat 10 × 20 du). Simulated population density was identical in all three 

configurations.  
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Figure A3. Bias and precision for the fully sampled (no buffer) 20 × 20 du habitat configuration. 

Boxplots showing the effect of different levels of group association (aggregation: x axis; cohesion: 

colors) on key parameters estimated by SCR models fitted to simulated data. Shown are relative 

bias (RB, left column) and coefficient of variation (CV, right column) for density (D, top row) and 

the scale parameter of the utilization function (σ, bottom row). The chosen aspect ratio excludes 

some extreme outliers from the graphs. 
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Figure A4. Bias and imprecision for the fully sampled (no buffer) 10 × 20 du habitat configuration. 

Boxplots showing the effect of different levels of group association (aggregation: x-axis; cohesion: 

colors) on key parameters estimated by SCR models fitted to simulated data. Shown are relative 

bias (RB, left column) and coefficient of variation (CV, right column) for density (D, top row) and 

the scale parameter of the utilization function (σ, bottom row). The chosen aspect ratio excludes 

some extreme outliers from the graphs. 
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Figure A5. Coverage results for the fully sampled (no buffer) 20 × 20 du habitat configuration. 

Panels a) and c) show the decrease in coverage probability of density (D) and the scale parameter of 

the detection function (σ) for data simulated with different levels of aggregation (group size; x-

axes) and cohesion (probability of shared detection pattern, colors). Coverage is the proportion of 

simulations where the 95% confidence interval around the prediction contains the true parameter 

value. Panels b) and d) show coverage returning to near its nominal value once variance estimates 

have been corrected for overdispersion.  
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Figure A6. Coverage results for the fully sampled (no buffer) 10 × 20 du habitat configuration. 

Panels a) and c) show the decrease in coverage probability of density (D) and the scale parameter of 

the detection function (σ) for data simulated with different levels of aggregation (group size; x-

axes) and cohesion (probability of shared detection pattern, colors). Coverage is the proportion of 

simulations where the 95% credible interval around the prediction contains the true parameter 

value. Panels b) and d) show coverage returning to near its nominal value once variance estimates 

have been corrected for overdispersion. 
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Table A1. Number of simulation sets to which spatial capture-recapture models were successfully fitted, number of detections per 

simulation (median and 95% quantiles), and number of individuals detected (median and 95% quantiles) for all aggregation and 

cohesion scenarios of the 20 × 20 du habitat configuration, including a 4.5 du unsampled buffer area. 

!""#$"%&'() !
*"#(+,-.'/$0 -

1(2$.'() -
3+45$#-(6-.+77$..6+8-

. '4+8%&'().-*(+&-(6-9:::0-
3+45$#-(6-
;$&$7&'().-

3+45$#-(6-');'<';+%8.-
;$&$7&$;-*(+&-(6-9=>0-

9- : - "###! $%!&'$()'* ! '+!&," (%+*!
=- : - "###! $%!&'' ())* ! '+!&+-.-) (%%*!
?- : - "###! $%!&,-(-'* ! '+!&+/(%)*!
>- : - --/ ! $'!&,+("#+*! '+!&+,($"*!
9@- : - -)%! $$!&+$(""$.'* ! '+!&"- (/#.'* !
A=- : - -+/ ! $/!&"$("'"* ! ''!&"' ()+.)%*!
@?- : - /)) ! )+!&"#.$)("/%.,+*! %#!&-(-)* !
9=>- : - %'#! ""-!&"#.') ("-%*! /)!&- ("#'* !
9- :B=C- "###! $%!&'- ()%*! '+!&,+(%+.#+*!
=- :B=C- "###! $%!&',()-* ! '+!&+-(%'*!
?- :B=C- "###! $%!&,)(-$*! '+!&+$(%)*!
>- :B=C- "###! $%!&+-.-)("#+.#+*! '+!&++($"*!
9@- :B=C- -// ! $'!&+#(""'* ! '"!&"$ ($/.$*!
A=- :B=C- -"$ ! $/!&"$("'$.+%*! ''!&", ()'* !
@?- :B=C- /%+! /-.%!&"+./)("//.$)* ! %#!&"#./)("##*!
9=>- :B=C- %+#! ""%.%!&)(++/.#/* ! /-!&/ (""+* !
9- :BC- "###! $%!&')()$*! '+!&,+(%,*!
=- :BC- "###! $%!&'#(-"* ! '+!&+-(%'*!
?- :BC- --- ! $%!&,/(-)* ! '+!&+$(%)*!
>- :BC- --%! $+!&,#(""#* ! '"!&++($'* !
9@- :BC- -$/ ! $'!&"-."%("+)* ! '+!&"%(/'* !
A=- :BC- ))) ! $$!&"'.") ("%'.$%*! ''!&"+ (),* !
@?- :BC- $)$! )#!&-(++#./%*! %+!&/(""".))* !
9=>- :BC- %#)! ""$.%!&"#(+-,.+/* ! )/!&- ("+,* !
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9- :BDC- "###! $%!&'/()%*! '+!&,+(%,*!
=- :BDC- "###! $'!&'+(-"* ! '"!&+- (%$*!
?- :BDC- --%! $'!&,%("#"* ! '"!&+%(%-*!
>- :BDC- -$+! $,!&+'(""/* ! '"! &")($$*!
9@- :BDC- )-- ! $%!&")("'#.$%*! ',!&"%()#.%%*!
A=- :BDC- /%-! /#!&-(")$* ! '$!&/(-+."* !
@?- :BDC- %%'! )#!&)(+%).%+*! $#!&/("++*!
9=>- :BDC- ,/, ! ",$!&)(,').%* ! "#$!&/("+/./* !
9- 9- "###! $'!&'%()%.#+*! '+!&," (%,*!
=- 9- --%! $'!&'#(-'* ! '+!&+)(%$*!
?- 9- -/$ ! $'! &+)("#)* ! '#!&+#($'* !
>- 9- )/) ! $'!&,+("+)* ! '#!&"$(/+*!
9@- 9- $%)! )#!&,+("$#*! ')!&"$ ()#*!
A=- 9- '"/ ! -$!&$'(++'*! $'!&,+(-$*!
@?- 9- +++! "-+!&"+)(,+#*! $'!&$' ("+)* !
9=>- 9- ""$ ! +%$!&+%$($'#* ! "+)!&"+)("+)* !
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Table A2. Relative bias (RB, median and 95% quantiles), coefficient of variation (CV, median and 95% quantiles), and coverage of 

the 95% confidence interval around estimates of density (D) and the scale parameter (σ) or all scenarios of the 20 × 20 du habitat 

configuration, including a 4.5 du unsampled buffer area. 

- - ! - " -
!""#$"%&'() !
*"#(+,-.'/$0 -

1(2$.'() - EF- 1G- 1(<$#%"$- EF- 1G- 1(<$#%"$-

9- : - #!&(#.," (#.',* ! #.")!&#."%(#.+%*! #.-%! (#.#"!&(#.+,(#.++*! #."+!&#.#-(#."/* ! #.-%!
=- : - #!&(#.,, (#.%,*! #.")!&#."%(#.+)*! #.-+! #!&(#.+,(#.++*! #."+!&#."(#.")* ! #.-$!
?- : - #.#"!&(#.,/ (#.%*! #.")!&#."' (#.+)*! #.-" ! #!&(#.+' (#.+'*! #."+!&#.#-(#."-* ! #.-%!
>- : - #.#"!&(#.'' (#.%$*! #."-!&#."' (#.,"* ! #.)+! #!&(#.+/(#.+/*! #."+!&#.#-(#.+"*! #.-%!
9@- : - #.#+!&(#.%%(#./)* ! #.")!&#.", (#.,/* ! #./+! (#.#"!&(#., (#.+)*! #."+!&#.#)(#.+'*! #.-' !
A=- : - #.#/!&(#.$' (#.-)* ! #.")!&#."+(#.$+*! #.$"! (#.#+!&(#.' (#.+%*! #."+!&#.#)(#.,/* ! #.-' !
@?- : - #.+,!&(#./' (".,/* ! #."$!&#.""(#.$,*! #.%$! (#.#"!&(#.'/ (#.+/*! #.""!&#.#/(#.,-* ! #.- !
9=>- : - #.)$!&(#.$%(".$+*! #.",!&#."(#.$*! #.+%! (#.#+!&(#.'$ (#.+*! #."!&#.#$(#.,-* ! #.- !
9- :B=C- #.#"!&(#.," (#.%"*! #.")!&#."%(#.+%*! #.-' ! (#.#"!&(#.+%(#.+)*! #."+!&#."(#."$*! #.-' !
=- :B=C- #.#"!&(#.,, (#.%*! #.")!&#."%(#.+/*! #.-, ! (#.#"!&(#.+' (#.+$*! #."+!&#.#-(#.")* ! #.-' !
?- :B=C- #!&(#.' (#.%"*! #.")! &#."'(#.+-*! #.)) ! #!&(#.+%(#.+$*! #."+!&#.#-(#."-* ! #.-%!
>- :B=C- #.#+!&(#.'/ (#.$*! #.")!&#."' (#.,%*! #.), ! (#.#+!&(#.+$(#.+-*! #."+!&#.#-(#.++*! #.-+!
9@- :B=C- #.#+!&(#.$"(#./$*! #."-!&#.", (#.')* ! #./ ! (#.#+!&(#.,%(#.+-*! #.",!&#.#)(#.,+*! #.- !
A=- :B=C- #."!&(#.$%(".#$*! #."-!&#.""(#.%$*! #.$"! (#.#+!&(#.,/ (#.,"* ! #."+!&#.#/(#.,/* ! #.)) !
@?- :B=C- #.+-!&(#.$+(".'%*! #."/!&#."(#.%$*! #.%%! (#.#,!&(#.%(#.,/* ! #."+!&#.#$(#.'* ! #.)" !
9=>- :B=C- #.-'!&(#./$(".-'* ! #."%!&#.#-(#.$"*! #.+$! (#.#'!&(#.%,(#.,-* ! #."!&#.#%(#.'* ! #./) !
9- :BC- #.#"!&(#., (#.''* ! #.")!&#."%(#.+%*! #.-$! (#.#"!&(#.+,(#.+%*! #."+!&#."(#."$*! #.-%!
=- :BC- #.#+!&(#.,, (#.%%*! #.")!&#."' (#.+-*! #.-, ! (#.#+!&(#.+/(#.,*! #."+!&#.#-(#.")* ! #.-" !
?- :BC- #.#,!&(#.' (#.%,*! #.")!&#."' (#.,*! #.)/ ! (#.#"!&(#.+/(#.,+*! #."+!&#.#-(#."-* ! #.-" !
>- :BC- #.#,!&(#.') (#./)* ! #."-!&#.", (#.,)* ! #./- ! (#.#+!&(#.,+(#.'"* ! #.",!&#.#)(#.+'*! #.)%!
9@- :BC- #."!&(#.$"("."'* ! #."-!&#."+(#.%'*! #.$/ ! (#.#'!&(#.,- (#.'/* ! #.",!&#.#/(#.,'* ! #./- !
A=- :BC- #."$!&(#.$"(".'"* ! #."-!&#."(#.%)*! #.$! (#.#$!&(#.') (#.%+*! #.",!&#.#$(#.,)* ! #./%!
@?- :BC- #.'"!&(#./%(".-/* ! #.")!&#.#-(#.)$*! #.'/ ! (#.#$!&(#.%'(#.%+*! #."+!&#.#%(#.%%*! #./ !
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9=>- :BC- ".+!&(#.$,(+.))* ! #."$!&#.#)(#.$"*! #."/ ! (#.#$!&(#.%"(#.'%*! #.""!&#.#'(#.,-* ! #.$$!
9- :BDC- #.#"!&(#.," (#.%+*! #.")! &#."%(#.+$*! #.-' ! #!&(#.+%(#.+'*! #."+!&#."(#."/* ! #.-' !
=- :BDC- #.#+!&(#.,$(#.$"*! #.")!&#."' (#.+)*! #.- ! (#.#+!&(#.+)(#.+-*! #."+!&#.#-(#.")* ! #.-" !
?- :BDC- #.#'!&(#.'%(#.)'* ! #."-!&#.", (#.,$*! #.)" ! (#.#,!&(#.,' (#.,/* ! #."+!&#.#)(#.+,*! #.), !
>- :BDC- #.#)!&(#.%)("."* ! #."-!&#."+(#.'/* ! #.$/ ! (#.#%!&(#.'/ (#.%+*! #.",!&#.#)(#.+)*! #./+!
9@- :BDC- #.",!&(#.$$(".$$*! #."-!&#.""(#.$%*! #.%)! (#.#/!&(#.%(#.$'* ! #.",!&#.#/(#.'"* ! #.$%!
A=- :BDC- #.,+!&(#.$%(+.))* ! #.+!&#."(#.)*! #.') ! (#.#/!&(#.%%(#.//* ! #.",!&#.#%(#.%%*! #.$$!
@?- :BDC- #.$+!&(#./- (,./,* ! #.+"!&#.#)(#.-%*! #.,+! (#.""!&(#.$-(#.$-*! #.",!&#.#'(#.%)*! #.%)!
9=>- :BDC- ".$+!&(#.$%(%.)%*! #."/!&#.#/(#./*! #."%! (#."!&(#.%,(+.,%*! #.""!&#.#,(#.')* ! #.%+!
9- 9- #.#"!&(#.+-(#.'$* ! #.")!&#."%(#.+$*! #.-$! (#.#"!&(#.+$(#.+$*! #."+!&#."(#."/* ! #.-' !
=- 9- #.#"!&(#.' (#./-* ! #.")!&#."' (#.,+*! #.)%! (#.#"!&(#.,/ (#.,)* ! #."+!&#.#-(#.+*! #.)+!
?- 9- #.#,!&(#.%)(".+,* ! #."-!&#.", (#.,$*! #./ ! (#.#%!&(#.%-(#.%/*! #."+!&#.#)(#.+$*! #.$+!
>- 9- #.#,!&(#.$/(".)'* ! #.")!&#.""(#.,%*! #.%'! (#.#/!&(#./' (#.))* ! #."+!&#.#/(#.+$*! #.%"!
9@- 9- #!&(#./) (+.#"*! #."$!&#."(#.+%*! #.'' ! (#.",!&(#./+("."* ! #."!&#.#%(#.+*! #.,%!
A=- 9- #.")!&(#.$$(+.,)* ! #."'!&#.#)(#."-* ! #.+' ! (#.#%!&(#./" (,.'* ! #.#)!&#.#'(#.+)*! #.+$!
@?- 9- #.,/!&(#.,) (+./'* ! #."!&#.#/(#.",* ! #.,+! (#.""! &(#.$-(,.'$* ! #.#$!&#.#,(#.+*! #."- !
9=>- 9- ".+"!&#.+/(+.#$*! #.#/!&#.#%(#.#-*! #! (#.""!&(#.$$(%.'%*! #.#'!&#.#+(#."/* ! #."$!
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Table A3. The number of simulation sets to which spatial capture-recapture models were successfully fitted the median (95% 

quantiles) number of detections per simulation, and the median (95% quantiles) number of individuals detected for all scenarios of the 

fully sampled (no buffer) 20 × 20 du habitat configuration.  

!""#$"%&'() !
*"#(+,-.'/$0 -

1(2$.'() -
3+45$#-(6-.+77$..6+8-

.'4+8%&'().-*(+&-(6-9:::0-
3+45$#-(6-
;$&$7&'().-

3+45$#-(6-');'<';+%8.-
;$&$7&$;-*(+&-(6-9=>0-

9- : - "###! "$/.%!&"'' ("-+* ! -'!&)%("#,* !
=- : - "###! "$)! &"'" ("-'* ! -'!&)' ("#'* !
?- : - "###! "$/!&"'# ("-+* ! -'!&), ("#'* !
>- : - "###! "$)!&"'" ("-$* ! -'!&)' ("#'* !
9@- : - "###! "$)!&"'# ("-/.#+* ! -'!&), ("#%*!
A=- : - "###! "$-!&",'.-) ("--* ! -%!&)+("#%*!
@?- : - "###! "$-!&"+$.-) ("--* ! -%!&/-("#%*!
9=>- : - "###! "/".%!&""+(+#,*! -%!&/%("#$*!
9- :B=C- "###! "$/!&"',.-/ ("-'* ! -'!&)' ("#'* !
=- :B=C- "###! "$)!&"'# ("-/* ! -'!&)' ("#,.#+*!
?- :B=C- "###! "$)!&"'# ("-%.#+*! -'!&),.-/ ("#'* !
>- :B=C- "###! "$)!&",- (+##*! -'!&), ("#'.#+* !
9@- :B=C- "###! "$$.%!&",+(+#'.#+*! -'!&)+ ("#$*!
A=- :B=C- "###! "$$!&"+#(+"%.#+*! -'!&/) ("#/* !
@?- :B=C- "###! "$/!&"#- (+,".#+*! -%!&/,(""+* !
9=>- :B=C- "###! "$'!&-".-%(+$,.#%*! -%!&$%(""$* !
9- :BC- "###! "$/!&"'%("-,.#+* ! -'!&)%("#'* !
=- :BC- "###! "$)!&"'# ("-$* ! -%!&),("#'.#+* !
?- :BC- "###! "$/!&",%(+#,.#+*! -'.%!&)+("#$*!
>- :BC- "###! "$)!&"+%.-/(+",* ! -'!&/- ("#).#+*!
9@- :BC- "###! "$%!&""$.-/(++)*! -'!&/$ ("""* !
A=- :BC- "###! "$$!&-)(+%$*! -%!&$).-/(""$* !
@?- :BC- "###! "$,!&)#.- (+)$.#+*! -$!&%-.-)("+#*!
9=>- :BC- "###! "%/.%!&$,(,'/.#+* ! "##!&'- ("+%*!
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9- :BDC- "###! "$)!&"'' ("-'* ! -%!&)%("#,* !
=- :BDC- "###! "$/!&",/.-/ (+#".#+*! -'!&)+ ("#%*!
?- :BDC- "###! "$/!&"+/.-%(+"#*! -'!&/) (""#* !
>- :BDC- "###! "$%!&""$(+++.#+*! -'!&/' ("""* !
9@- :BDC- "###! "$,!&"#".-/ (+'/.#%*! -'!&$) (""/* !
A=- :BDC- "###! "$%!&/$.-/(+)/.#+*! -$!&%'("+'* !
@?- :BDC- --) ! "%"!&,-(,%,.,/* ! "#%!&,,.-+ ("+/* !
9=>- :BDC- --) ! "'+!&,# (',%*! "#)!&+/("+)* !
9- 9- "###! "$)!&"'' ("-%*! -'!&), ("#'* !
=- 9- "###! "$)!&",$ (+#'* ! -'!&)# ("#)* !
?- 9- "###! "$)!&"+#(++#*! -$!&/$(""+* !
>- 9- "###! "$)!&"#' (+'#*! -$!&$'("+#*!
9@- 9- -)+ ! "$#!&-$(+/+*! -$!&') ("+)* !
A=- 9- )$- ! "-+! &-$(,+#*! -$!&,+("+)* !
@?- 9- %-%! "-+!&"+)(,)'* ! "+)!&$'("+)* !
9=>- 9- ,%/! +%$!&+%$($'#* ! "+)!&"+)("+)* !
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Table A4. Relative bias (RB, median and 95% quantiles), coefficient of variation (CV, median and 95% quantiles), and coverage of 

the 95% confidence interval around estimates of density (D) and the scale parameter (σ) for all scenarios of the fully sampled (no 

buffer) 20 × 20 du habitat configuration.  

- - ! - " -
!""#$"%&'() !
*"#(+,-.'/$0 -

1(2$.'() - EF- 1G- 1(<$#%"$- EF- 1G- 1(<$#%"$-

9- : - (#.#"!&(#.", (#."%*! #.#/!&#.#$(#.#-*! #.-%! #!&(#."" (#.",* ! #.#$!&#.#%(#.#/*! #.-$!
=- : - (#.#"!&(#."%(#."$*! #.#/!&#.#$(#.#-*! #.-' ! #!&(#.", (#."+*! #.#$!&#.#%(#.#/*! #.-' !
?- : - #!&(#."%(#."%*! #.#/!&#.#$(#.#-*! #.-%! #!&(#."+(#."+*! #.#$!&#.#%(#.#/*! #.-%!
>- : - #!&(#."' (#."$*! #.#/!&#.#$(#.#-*! #.-' ! (#.#"!&(#."+(#.",* ! #.#$!&#.#%(#.#/*! #.-' !
9@- : - #!&(#."%(#."$*! #.#/!&#.#$(#.#-*! #.-, ! #!&(#."' (#.",* ! #.#$!&#.#%(#.#/*! #.-+!
A=- : - #!&(#."$(#."$*! #.#/!&#.#$(#."*! #.-, ! #!&(#.", (#."+*! #.#$!&#.#%(#.#/*! #.-, !
@?- : - #!&(#."/ (#."/* ! #.#/!&#.#$(#."*! #.-" ! #!&(#."%(#.",* ! #.#$!&#.#%(#.#)*! #.-+!
9=>- : - #!&(#.") (#."/* ! #.#/!&#.#$(#.""* ! #.-" ! (#.#"!&(#.+,(#."'* ! #.#$!&#.#%(#.#)*! #.), !
9- :B=C- #!&(#."%(#."%*! #.#/!&#.#$(#.#-*! #.-' ! #!&(#."+(#."+*! #.#$!&#.#%(#.#/*! #.-%!
=- :B=C- #!&(#.", (#."%*! #.#/!&#.#$(#."*! #.-%! (#.#"!&(#.", (#.",* ! #.#$!&#.#%(#.#/*! #.-' !
?- :B=C- (#.#"!&(#."' (#."%*! #.#/!&#.#$(#."*! #.-' ! (#.#"!&(#."+(#.",* ! #.#$!&#.#%(#.#/*! #.-' !
>- :B=C- #!&(#."' (#."%*! #.#/!&#.#$(#.#-*! #.-%! #!&(#."+(#.",* ! #.#$!&#.#%(#.#/*! #.-' !
9@- :B=C- #!&(#."%(#."$*! #.#/!&#.#$(#."*! #.-' ! (#.#"!&(#."%(#."%*! #.#$!&#.#%(#.#)*! #.)) !
A=- :B=C- #.#"!&(#."$(#."/* ! #.#)!&#.#%(#.""* ! #.-, ! (#.#"!&(#."/ (#."/* ! #.#$!&#.#%(#.#)*! #.), !
@?- :B=C- #.#+!&(#."/ (#.+*! #.#)!&#.#%(#."+*! #.-" ! (#.#+!&(#.+(#.++*! #.#$!&#.#%(#.#-*! #.// !
9=>- :B=C- #.#,!&(#.+(#.+'*! #.#)!&#.#'(#."%*! #.)) ! (#.#+!&(#.+%(#.+/*! #.#$!&#.#'(#."*! #./ !
9- :BC- #!&(#."%(#."/* ! #.#/!&#.#$(#.#-*! #.-' ! #!&(#."+(#."+*! #.#$!&#.#%(#.#/*! #.-$!
=- :BC- #!&(#.", (#."/* ! #.#/!&#.#$(#."*! #.-%! (#.#"!&(#.", (#."'* ! #.#$!&#.#%(#.#/*! #.-, !
?- :BC- #!&(#."%(#.")* ! #.#/!&#.#$(#."*! #.-+! #!&(#."' (#."'* ! #.#$!&#.#%(#.#/*! #.- !
>- :BC- #!&(#."$(#.+*! #.#/!&#.#%(#.""* ! #.- ! (#.#"!&(#."/ (#."$*! #.#$!&#.#%(#.#)*! #.)+!
9@- :BC- #.#"!&(#."- (#.++*! #.#)!&#.#%(#."+*! #.)/ ! #!&(#."- (#.++*! #.#$!&#.#%(#.#)*! #./' !
A=- :BC- #.#,!&(#.+(#.,"* ! #.#)!&#.#'(#."%*! #.)" ! (#.#,!&(#.+,(#.+/*! #.#$!&#.#'(#."*! #.$-!
@?- :BC- #.#$!&(#.+"(#.,/* ! #.#)!&#.#,(#."-* ! #./, ! (#.#,!&(#.+-(#.,/* ! #.#$!&#.#'(#."+*! #.%/!
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9=>- :BC- #.""!&(#.+"(#.''* ! #.#-!&#.#,(#.+'*! #.$$! (#.#'!&(#.,' (#.'* ! #.#/!&#.#,(#."'* ! #.%'!
9- :BDC- (#.#"!&(#.", (#."%*! #.#/!&#.#$(#.#-*! #.-$! #!&(#."+(#."+*! #.#$!&#.#%(#.#/*! #.-%!
=- :BDC- (#.#"!&(#."%(#.")* ! #.#/!&#.#$(#."*! #.-+! #!&(#.", (#."'* ! #.#$!&#.#%(#.#/*! #.- !
?- :BDC- #!&(#."- (#.++*! #.#/!&#.#%(#.""* ! #.)' ! (#.#"!&(#."/ (#.")* ! #.#$!&#.#%(#.#)*! #.)+!
>- :BDC- #!&(#.+,(#.+)*! #.#/!&#.#%(#."+*! #.// ! (#.#"!&(#.+' (#.+,*! #.#$!&#.#%(#.#-*! #.$)!
9@- :BDC- #.#,!&(#.+/(#.'/* ! #.#)!&#.#'(#."%*! #.$, ! (#.#+!&(#.+)(#.,'* ! #.#$!&#.#'(#."*! #.%'!
A=- :BDC- #.#)!&(#.,' (#.)'* ! #.#)!&#.#,(#.+'*! #.'$ ! (#.#,!&(#.,/ (#.'-* ! #.#$!&#.#'(#."'* ! #.'/ !
@?- :BDC- #."-!&(#.,, (".++*! #.#)!&#.#+(#.',* ! #.,%! (#.#$!&(#.'%(#.%%*! #.#/!&#.#,(#.+'*! #.', !
9=>- :BDC- #.+%!&(#.,- (".%$*! #."'!&#.#+(#./"* ! #., ! (#.#-!&(#.%"(#.$)*! #.#-!&#.#,(#.,,* ! #.'%!
9- 9- (#.#"!&(#."%(#."%*! #.#/!&#.#$(#.#-*! #.-, ! #!&(#."" (#."+*! #.#$!&#.#%(#.#/*! #.-$!
=- 9- #!&(#.+(#.+%*! #.#/!&#.#%(#.""* ! #.), ! #!&(#."/ (#.+*! #.#$!&#.#%(#.#)*! #.)+!
?- 9- #.#"!&(#.+%(#.'+*! #.#/!&#.#%(#."+*! #.$/ ! (#.#"!&(#.+' (#.+/*! #.#$!&#.#%(#.#)*! #.$-!
>- 9- #.#,!&(#.,+(#.$-*! #.#/!&#.#'(#."/* ! #.%+! #!&(#.,' (#.,)* ! #.#$!&#.#'(#.""* ! #.%!
9@- 9- #.#%!&(#.') (".',* ! #.#)!&#.#,(#.++*! #.,$! (#.#'!&(#.$+(#.%)*! #.#$!&#.#'(#.",* ! #.,$!
A=- 9- #.#%!&(#.$-(".%)*! #.#$!&#.#,(#."%*! #.+,! (#.#/!&(#./" (#./+*! #.#$!&#.#'(#."*! #.+$!
@?- 9- #."'!&(#.'- (#.)+*! #.#%!&#.#+(#."*! #.#, ! (#.#/!&(#./ (#.)%*! #.#%!&#.#,(#.#)*! #."- !
9=>- 9- #.""!&#(#.,,* ! #.#'!&#.#"(#.#$*! #."- ! (#.+"!&(#.$%("."* ! #.#'!&#.#+(#.#%*! #."+!
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Table A5. The number of simulation sets to which spatial capture-recapture models were successfully fitted the number of detections 

per simulation (median and 95% quantiles), and the number of individuals detected (median and 95% quantiles) for all scenarios of 

the fully sampled (no buffer) 10 × 20 du habitat configuration.  

!""#$"%&'() !
*"#(+,-.'/$0 -

1(2$.'() -
3+45$#-(6-.+77$..6+8-

.'4+8%&'().-*(+&-(6-9:::0-
3+45$#-(6-
;$&$7&'().-

3+45$#-(6-');'<';+%8.-
;$&$7&$;-*(+&-(6-9=>0-

9- : - "###! )"!&$' (--* ! '$!&,).-) (%,*!
=- : - "###! )#.%!&$'(--* ! '$!&'#(%,*!
?- : - "###! )#!&$,(-)* ! '$!&,).-) (%,*!
>- : - "###! )"!&$+("#"* ! '$!&,) (%,*!
9@- : - "###! )"!&$"("#+*! '/!&,- (%,*!
A=- : - "###! )"!&%-("#+*! '/!&,) (%'*!
@?- : - "###! )+!&%#("#$*! '/!&,%(%'*!
9- :B=C- "###! )#!&$'(-)* ! '$!&,- (%,*!
=- :B=C- "###! )#!&$,("##*! '$!&,- (%,*!
?- :B=C- "###! )#!&$"("#"* ! '$!&,) (%,*!
>- :B=C- "###! )"!&$#("#'* ! '$!&,/.-) (%'*!
9@- :B=C- "###! )#!&%/("#/* ! '$!&,$.-) (%%*!
A=- :B=C- "###! )#!&%"(""$.#+*! '/!&,' (%/*!
@?- :B=C- "###! /-!&'%.-%("+$.#/*! '/!&,+ (%)*!
9- :BC- "###! )"!&$,(--* ! '$!&,- (%,*!
=- :BC- "###! )#!&$+("#"* ! '$! &,)(%'*!
?- :BC- "###! )"!&%)("#,* ! '$!&,/ (%'*!
>- :BC- "###! )#!&%'(""+.#+*! '$!&,$(%$*!
9@- :BC- "###! /-!&') ("+".#+*! '/!&,, (%)*!
A=- :BC- "###! /)!&,/ (",-* ! '/!&+/.-) ($"*!
@?- :BC- "###! /%!&+)("/#.#+*! '-!&++($,*!
9- :BDC- "###! )"!&$,(-/* ! '$!&,- (%,*!
=- :BDC- "###! )#!&%-("#'.#+* ! '$!&,) (%'.#+*!
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?- :BDC- "###! )#!&%%(""'* ! '/!&,$ (%$.#+*!
>- :BDC- "###! /-!&'$ ("")* ! '/!&," (%-*!
9@- :BDC- --- ! //!&,# (",/.#%*! '/!&+' ($+*!
A=- :BDC- --$ ! /$!&")("$/* ! %#!&"%.))($'* !
@?- :BDC- -%%! /#!&"' (+""."%*! %'!&"+($'* !
9- 9- "###! )"!&$' (-).#+*! '$! &,-(%,*!
=- 9- "###! )#!&%)("#$*! '$!&,$(%$*!
?- 9- "###! )#!&') (""$* ! ')!&,+ ($#*!
>- 9- -/+ ! )#!&'#(",$* ! ')!&+' ($'* !
9@- 9- )," ! )#!&') ("$#*! ')!&"$ ($'* !
A=- 9- %/#! -$!&$'("-+* ! $'!&,+($'* !
@?- 9- ,/, ! "+)!&"+)(,+#*! $'!&$' ($'* !
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Table A6. Relative bias (RB, median and 95% quantiles), coefficient of variation (CV, median and 95% quantiles), and coverage of 

the 95% confidence interval around estimates of density (D) and the scale parameter (σ) for all scenarios of the fully sampled (no 

buffer) 10 × 20 du habitat configuration. 

- - ! - " -
!""#$"%&'() !
*"#(+,-.'/$0 -

1(2$.'() - EF- 1G- 1(<$#%"$- EF- 1G- 1(<$#%"$-

9- : - (#.#"!&(#.+"(#.+'*! #.""!&#.#)(#."%*! #.-, ! #!&(#."- (#.")* ! #.#-!&#.#)(#."+*! #.-' !
=- : - #!&(#.+(#.+'*! #.""!&#.#)(#."%*! #.-%! #!&(#."$(#.")* ! #.#-!&#.#)(#."+*! #.-$!
?- : - (#.#"!&(#.+"(#.+,*! #.""!&#.#)(#."$*! #.-' ! (#.#"!&(#."/ (#.+*! #.#-!&#.#)(#."+*! #.-$!
>- : - (#.#"!&(#.+"(#.+'*! #.""!&#.#)(#."%*! #.-' ! (#.#"!&(#.+"(#."/* ! #.#-!&#.#)(#."+*! #.-' !
9@- : - #!&(#.+(#.+%*! #.""!&#.#)(#."$*! #.-' ! (#.#"!&(#."- (#."-* ! #.#-!&#.#)(#."+*! #.-' !
A=- : - #.#"!&(#.++(#.+/*! #.""!&#.#)(#."/* ! #.-, ! (#.#"!&(#.+"(#."-* ! #.#-!&#.#)(#."+*! #.-, !
@?- : - #.#"!&(#.+%(#.+$*! #.""!&#.#)(#."-* ! #.-+! (#.#+!&(#.+-(#.+"*! #.#-!&#.#)(#.",* ! #.)$!
9- :B=C- (#.#"!&(#.+(#.++*! #.""!&#.#)(#."%*! #.-%! #!&(#."- (#.")* ! #.#-!&#.#)(#."+*! #.-%!
=- :B=C- (#.#"!&(#.+"(#.+%*! #.""!&#.#)(#."$*! #.-' ! (#.#"!&(#."/ (#."-* ! #.#-!&#.#)(#."+*! #.-%!
?- :B=C- (#.#"!&(#.+(#.+,*! #.""!&#.#)(#."$*! #.-%! (#.#"!&(#."- (#.++*! #.#-!&#.#)(#."+*! #.-, !
>- :B=C- (#.#"!&(#.++(#.+'*! #.""!&#.#)(#."/* ! #.-, ! (#.#"!&(#.+(#.+*! #.#-!&#.#)(#."+*! #.-+!
9@- :B=C- #!&(#.+,(#.+-*! #.""!&#.#)(#.")* ! #.-+! (#.#+!&(#.+,(#.+$*! #.#-!&#.#/(#.",* ! #.)- !
A=- :B=C- #.#,!&(#.+' (#.,*! #.""!&#.#/(#.+*! #.-+! (#.#+!&(#.+%(#.+-*! #.#-!&#.#/(#."'* ! #.)' !
@?- :B=C- #.#'!&(#.+,(#.,,* ! #."+!&#.#$(#.+,*! #.-' ! (#.#+!&(#.,+(#.+-*! #."!&#.#/(#."%*! #.// !
9- :BC- (#.#"!&(#."- (#.+%*! #.""!&#.#)(#."$*! #.-%! (#.#"!&(#.") (#.")* ! #.#-!&#.#)(#."+*! #.-%!
=- :BC- #!&(#.+(#.+/*! #.""!&#.#)(#."$*! #.-' ! #!&(#.+(#."-* ! #.#-!&#.#)(#."+*! #.-, !
?- :BC- #!&(#.+,(#.,"* ! #.""!&#.#)(#."/* ! #.-+! #!&(#.+(#.+'*! #.#-!&#.#/(#."+*! #.-" !
>- :BC- #!&(#.++(#.,+*! #.""!&#.#/(#.+*! #.-+! #!&(#.+' (#.+)*! #.#-!&#.#/(#."'* ! #.)' !
9@- :BC- #.#'!&(#.+%(#.,)* ! #.""!&#.#$(#.+,*! #.)/ ! (#.#+!&(#.+-(#.,+*! #."!&#.#/(#."%*! #./%!
A=- :BC- #.#/!&(#.+)(#.%%*! #."+!&#.#%(#.,"* ! #.)%! (#.#%!&(#.,%(#.',* ! #."!&#.#$(#.+"*! #.$$!
@?- :BC- #."'!&(#.,, (#.$'* ! #."'!&#.#' (#.'%*! #.)+! (#.#%!&(#.,) (#.%*! #.""!&#.#%(#.+%*! #.$' !
9- :BDC- (#.#"!&(#.+"(#.+,*! #.""!&#.#)(#."$*! #.-, ! #!&(#.+(#."-* ! #.#-!&#.#)(#."+*! #.-' !
=- :BDC- #!&(#.+,(#.+-*! #.""!&#.#/(#.")* ! #.-" ! (#.#"!&(#.++(#.++*! #.#-!&#.#/(#.",* ! #.- !



18 
 

?- :BDC- #.#"!&(#.+$(#.,)* ! #.""!&#.#/(#."-* ! #.)$! (#.#+!&(#.+$(#.+)*! #.#-!&#.#/(#."'* ! #.)" !
>- :BDC- #.#,!&(#.+-(#.%)*! #.""!&#.#$(#.+%*! #./- ! (#.#,!&(#.,' (#.'* ! #.#-!&#.#/(#."$*! #.$-!
9@- :BDC- #.#-!&(#.,- (".#,* ! #."+!&#.#%(#.'+*! #.$%! (#.#$!&(#.'" (#.%+*! #."!&#.#$(#.+$*! #.%)!
A=- :BDC- #.")!&(#.,) (".%)*! #."+!&#.#'(#./+*! #.%! (#.#%!&(#.'- (#./,* ! #."!&#.#%(#.,)* ! #.%%!
@?- :BDC- #.+)!&(#.%/(+.#'*! #.+!&#.#+(".+"* ! #.'" ! (#.#-!&(#.%)(#.)+*! #.",!&#.#'(#.%$*! #.%)!
9- 9- (#.#"!&(#.++(#.+$*! #.""!&#.#)(#."%*! #.-, ! (#.#"!&(#."- (#."-* ! #.#-!&#.#)(#."+*! #.-' !
=- 9- (#.#"!&(#.+/(#.,)* ! #.""!&#.#/(#.")* ! #.), ! #!&(#.+%(#.+)*! #.#-!&#.#/(#.",* ! #.)+!
?- 9- #.#"!&(#.,$(#./%*! #.""!&#.#$(#.+%*! #.$-! (#.#+!&(#.'" (#.',* ! #.#-!&#.#/(#."/* ! #.$%!
>- 9- #.#'!&(#.'/ (".%,*! #.""!&#.#%(#.,+*! #.%"! (#.#$!&(#.%-(#.%-*! #.#-!&#.#$(#.+*! #.%+!
9@- 9- (#.#+!&(#./" (".''* ! #.#-!&#.#,(#.+"*! #.,$! (#.#/!&(#./" (#.-*! #.#-!&#.#%(#."$*! #.,$!
A=- 9- #.",!&(#.'- (#.)*! #.#/!&#.#,(#."'* ! #."! (#.#-!&(#./" (#.)%*! #.#/!&#.#'(#."+*! #.+' !
@?- 9- #."'!&#(#.,,* ! #.#$!&#.#"(#.#)*! #.', ! (#.#-!&(#.$%(".#"* ! #.#$!&#.#,(#.#-*! #.+!

 

 

 


