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Outline	  
� Introduction	  
� Research	  Objectives	  
� Study	  Areas	  
� Proposed	  Methods	  

Introduc.on	  -‐	  Jus.fica.on	  
�  Golden-‐winged	  Warbler	  
(GWWA)	  decline	  (Sauer	  
et	  al.	  2011)	  
�  -‐2.6%/year	  rangewide	  
�  -‐8.5%/year	  
Appalachians	  

� Habitat	  Loss,	  
Hybridization,	  Brood	  
Parasitism	  (Buehler	  
et	  al.	  2007)	  
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Introduc.on	  –	  Habitat	  Loss	  

Introduc.on	  -‐	  Hybridiza.on	  
� Hybridizes	  with	  Blue-‐
winged	  Warbler	  
(Vallender	  et	  al.	  2007,	  
Confer	  et	  al.	  2010)	  

Introduc.on	  -‐	  Ecology	  
� Non-‐breeding:	  

�  C.	  and	  S.	  America	  
� Nesting:	  

�  Early	  Successional	  
Habitat	  

�  4-‐6	  eggs	  (Mean	  =	  5)	  
�  ~25	  days	  (Ehrlich	  et	  al.	  
1988)	  

� Post-‐fledging:	  
� Mature	  forest?	  (Streby	  
et	  al.	  In	  revision)	  
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Introduc.on	  –	  Post-‐fledging	  
� Post-‐fledging	  stage	  is	  
important	  
�  Habitat	  
�  Ovenbird	  seasonal	  

productivity	  (Streby	  and	  
Anderson	  2011)	  

�  Brood	  splitting	  in	  MN	  
(Peterson	  et	  al.	  In	  Review)	  

�  Survival	  often	  
neglected,	  constant,	  or	  
by	  intensive	  banding	  

� Radio-‐transmitters!	  

Introduc.on	  –	  Popula.on	  Growth	  
� GWWA	  population	  
growth	  
�  BBS	  Data	  or	  without	  
empirical	  juvenile	  
survival	  estimates	  

�  Important	  for	  source/
sink	  populations	  

�  Is	  management	  
working?	  

� Parameter(s)	  most	  
affecting	  change	  

Introduc.on	  -‐	  Collabora.on	  
� Conservation	  Effects	  
Assessment	  Project	  
(USDA/NRCS)	  

�  IUP,	  WVU,	  ASU,	  UTK	  
� Quantify	  Management	  
Effects	  on	  GWWAs	  
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Research	  Objec.ves	  
�  Study	  GWWA	  post-‐fledging	  stage	  in	  the	  
Cumberland	  Mountains.	  
�  Survival	  estimate	  
� Daily	  movement	  and	  brood	  splitting?	  
� Habitat	  association	  

� Estimate	  population	  growth	  (or	  decline)	  of	  
GWWAs	  in	  TN	  and	  Appalachian	  Range	  

Study	  Sites	  
� North	  Cumberland	  
WMA	  

�  2,000-‐3,000	  ft	  
�  3	  Reclaimed	  Surface	  
Mine	  Sites	  

�  3	  Timber	  Harvest	  Sites	  
� WV,	  NC,	  PA,	  TN	  

Methods	  –	  Data	  Collec.on	  
�  2014	  and	  2015	  summers	  
� Collaboration	  

�  2009-‐2015	  nest	  
survival,	  male	  return	  
rates,	  PA	  post-‐fledging	  

�  Point	  counts,	  nesting	  
habitat	  
characteristics,	  
territories,	  feather	  
samples,	  etc.	  
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Methods	  –	  Post-‐fledging	  
�  Find	  and	  monitor	  
nests	  

� Day	  7/8	  nestlings	  
�  Figure-‐8	  harness	  
(Rappole	  and	  Tipton	  
1991)	  

Methods	  –	  Post-‐fledging	  
� Radio-‐track	  daily	  
� Alive?	  
� GPS	  location	  
� Canopy	  cover	  	  
� Basal	  area	  	  
� Vegetation	  Density	  
� Parental	  Care	  
�  Juvenile	  Activity	  

Methods	  –	  Post-‐fledging	  
�  Survival	  

� MARK	  Known	  Fate	  
� Daily	  Movement	  

�  ArcGIS	  
� Habitat	  

�  Compositional	  
Analysis	  
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Methods	  –	  Popula.on	  Growth	  
�  𝑷↓𝒂 	  

�  Return	  Rates	  
�  Breeding	  season	  
survival	  

�  F	  
�  Brood	  size	  
� Nest	  Survival	  

�  𝑷↓𝒋↑ 	  
�  Juvenile	  survival!	  

� Adult	  survival	  (𝑷↓𝒂 )	  
� High	  site	  fidelity	  (Will	  
1986)	  

�  Capture-‐	  	  
� Mark-‐	  	  
�  Recapture	  

�  Resight	  on	  study	  sites	  

Methods	  –	  Popula.on	  Growth	  

Methods	  –	  Popula.on	  Growth	  
�  Fecundity	  (F)	  
(Etterson	  at	  al.	  2011)	  
� Nest	  search	  May-‐June	  

�  Brood	  size	  

� Monitor	  Nests	  
�  Nest	  survival	  (MARK)	  

�  Renests?	  
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Methods	  –	  Popula.on	  Growth	  
� Leslie	  Matrix	  
� Annual	  growth	  rate	  (λ)	  

�  Adult	  survival	  (Pa)	  
�  Fecundity	  (F)	  
�  Juvenile	  Survival	  (Pj)	  
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