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Spa$ally	  explicit	  capture-‐recapture	  es$mates	  of	  
popula$on	  abundance	  and	  popula$on	  density	  of	  the	  	  
Florida	  black	  bear	  (Ursus	  americanus	  floridanus)	  
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A	  Brief	  History:	  the	  Florida	  black	  bear	  

•  One	  of	  16	  subspecies	  
•  Historic	  range	  included	  Florida,	  Florida	  keys,	  
Georgia,	  Alabama,	  Mississippi	  (Hall	  1981)	  

•  State-‐listed	  as	  threatened	  in	  1974	  (Brady	  &	  Maehr	  
1985)	  

•  Not	  listed	  by	  USFWS;	  no	  federal	  protec$on	  	  
•  Taken	  off	  Florida’s	  threatened	  species	  list	  in	  
2012	  (Telesco	  2012)	  

Historic	  Range	  



1/13/15	  

2	  

Jus$fica$on	  

•  Umbrella	  species	  (FWC	  bear	  management	  plan	  2012)	  

•  Game	  value	  
•  Human-‐bear	  conflict	  (Simek	  et	  al.	  2005)	  

•  Data	  needed	  for	  ten-‐year	  management	  plan	  
•  Last	  statewide	  assessment:	  2003	  (Simek	  et	  al.	  

2005)	  

Objec$ves	  

•  Objec$ve	  1:	  Use	  spa$ally	  explicit	  capture-‐
recapture	  analysis	  to	  es$mate	  abundance	  
and	  density	  in	  six	  popula$ons	  of	  the	  Florida	  
black	  	  bear	  

•  Objec$ve	  2:	  Determine	  extent	  of	  gene$c	  
interchange	  among	  popula$ons	  

Methods	  Outline	  

•  Study	  areas	  
•  Trapping	  grid	  setup/cameras	  
•  Hair	  snare	  construc$on/hair	  collec$on	  
•  Gene$c	  analysis	  
•  Spa$ally	  explicit	  capture-‐recapture	  analysis	  
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Study	  Areas	  

Grid	  Structure	  

•  3X3	  grid	  with	  2-‐km	  
spacing	  between	  
traps	  

•  12-‐km	  spacing	  
between	  grids	  

Trail	  Cameras	  

§ Es$mates	  $me	  to	  first	  
detec$on	  

	  
§ Used	  to	  validate	  
assump$ons	  about	  
detec$on,	  behavioral	  
bias	  
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Hair	  Snare	  

Hair	  Snare	  

Hair	  Snare	  
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Sample	  Collec$on	  
	  

Gene$c	  analysis	  

•  Performed	  by	  Wildlife	  
Gene$cs	  Interna$onal,	  
Inc.	  

•  Genotyping	  to	  
individual	  using	  
microsatellite	  markers	  

•  Used	  to	  create	  gene$c	  
mark-‐recapture	  history	  

Gene$c	  analysis	  

+	  PCR	  
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Spa$ally	  Explicit	  Capture-‐Recapture	  
(SCR)	  

•  What	  is	  it?	  

– Capture-‐recapture	  that	  accounts	  for	  spa$al	  
data	  
– Method	  originally	  developed	  by	  Efford	  (2004)	  	  
– Two	  currently	  accepted	  frameworks;	  
Bayesian	  (Royle	  &	  Young	  2008)	  and	  maximum	  
likelihood	  es$ma$on	  (MLE)	  (Borchers	  &	  Efford	  2008)	  

	  

-‐Accounts	  for	  heterogeneity	  in	  encounter	  
probability	  due	  to	  spa$al	  organiza$on	  of	  
individuals	  related	  to	  traps	  	  
-‐Allows	  modeling	  of	  trap	  level	  effects	  on	  
encounter	  history	  	  
-‐Provides	  well-‐defined	  sample	  area	  using	  beker	  
methods	  for	  es$ma$ng	  N	  than	  tradi$onal	  
capture-‐recapture	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (Royle	  et	  al.	  2013)	  

Why	  use	  spa$ally	  explicit	  capture-‐
recapture?	  
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Progress	  thus	  far	  

•  8,282	  samples	  collected	  	  

2015	  Sampling	  Season	  

2014	  

2015	  
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Ques$ons?	  


