
Background	  

Identifying ecological factors that  
affect the condition of animals can 
be useful for developing sound  
management strategies. 

In birds, some of the ways condition can be inferred is 
by observing fat reserves, analyzing stress hormone 
levels, and measuring growth bars on feathers. 

We analyzed growth bars on feathers to infer condition 
during the dry-season molting period in Island Scrub-
Jays (Aphelocoma insularis), a species of conservation 
concern that is entirely restricted to one island off the 
coast of southern California (Santa Cruz Island)1.  

Few data are available on how condition varies spatially 
and temporally in this species, and that information 
would be useful for conservation purposes because: 

•  jays occur in multiple habitat types, but it is 
unclear what habitat is most suitable. 

•  the climate is projected to become warmer and 
drier, and it is unclear how the summer drought 
period affects the condition of jays.  
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Results	  

Discussion	  

Condi8on	  varied	  across	  habitats	  
Our data indicate that Island Scrub-Jays captured in pine habitat were in better condition 
during the dry-season molting period than jays captured in oak habitat. This may indicate 
that pine habitat is higher quality than oak habitat, and future work is needed to further 
understand how spatial variation in climate and food availability may be associated with 
the condition of Island Scrub-Jays. If pine habitat is of higher quality, this would have 
implications for future conservation of the Island Scrub-Jay because climate change is 
projected to reduce or eliminate pine habitat on Santa Cruz Island.  

Condi8on	  varied	  across	  years	  
We also found that Island Scrub-Jays grew their  
feathers faster in 2011 compared to 2009, which  
may be due to the fact that the winter prior to the  
dry-season molting period was much wetter in  
2011 compared to 2009 (see figure to right). This  
could indicate that Island Scrub-Jays will be  
negatively impacted by the drying trend projected  
to occur in southern California, but a longer time  
series is needed to confirm that Island Scrub-Jays  
are in worse condition during drier years4.  

Nevin	  Klein1,	  Kathryn	  Langin1,	  ScoB	  SilleB2,	  ScoB	  Morrison3,	  and	  Cameron	  Ghalambor1	  
1Biology	  Department,	  Colorado	  State	  University,	  Ft.	  Collins	  CO;	  2Smithsonian	  Migratory	  Bird	  Center,	  NaAonal	  Zoological	  Park,	  Washington	  DC;	  3The	  Nature	  Conservancy,	  San	  Francisco	  CA	  

How	  does	  the	  condi8on	  of	  Island	  Scrub-‐Jays	  vary	  
spa8ally	  and	  temporally	  on	  Santa	  Cruz	  Island?	  

Ques8on	  

How does the condition of Island Scrub-Jays 
vary spatially and temporally on Santa Cruz 
Island? 

Hypothesis 1: The condition of Island Scrub-Jays will 
vary across the two main habitat types – pine and oak – 
because pine habitats are cooler and wetter during the 
dry-season molting period and different foods may be 
available.   

Hypothesis 2: The condition of Island Scrub-Jays will 
be lower during years with less rainfall because of a 
reduction in food availability. 

Methods	  

Growth bars are alternating darker and lighter bands formed  
when a feather is regenerated, with one band representing 24  
hours of growth2. Researchers have used the breadth of  
growth bars as a metric of individual condition in birds during  
the molting period, making the assumption that birds in better  
nutritional condition can grow their feathers faster3. 

We measured the length of growth bars by: 
1.  taking a picture of a single feather using Gel Doc™  

 XR+ System to increase the visibility of growth bars  
(see picture to the right). 

2.  measuring five consecutive growth bars using a  
 computer program (ImageJ) three times.  

3.  recording the mean of the three values derived from step 2. 

A two-way ANOVA was used to analyze variation in growth bar  
length, testing for the effects: habitat type (oak and pine) and year  
(2009, 2010, and 2011). 

2009                       2010                       2011 

n = 70 " n = 27 "
n = 49"

n = 114 "
n = 32 "

1. Birds in pine habitat had longer 
growth bars than than birds in oak 
habitat (F = 6.02, P = 0.02). !

2. Growth bar length was significantly 
higher in 2011 compared to 2009 !
(F = 5.43, P = 0.005). !

data from the Western Regional Climate Center"


