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  Introduction 
 Tidal marsh habitat is globally scarce, only covering an area 

approximately the size of Maryland (Greenberg et al. 2006).  Thirty percent of 

the world’s tidal marsh is found along the Atlantic and Gulf coasts of North 

America, where it is threatened by human activities both directly (e.g. coastal 

development) and  indirectly (e.g. climate-change induced sea-level rise).  It is 

therefore important to monitor the health of this habitat.  In order to track the 

health of an entire ecosystem, it is common to use one or a suite of indicator 

species.  In U.S. tidal marsh, the Seaside Sparrow (SESP; Ammodramus 

maritimus) and the Clapper Rail (CLRA; Rallus longirostris) are both strong 

candidates.  Both are endemic to tidal marsh, and their breeding ranges 

includes most of the Gulf and Atlantic coasts. Managing tidal marshes to 

promote ideal habitat for SESP and CLRA populations will theoretically benefit 

multiple other obligate marsh species that may be more difficult to directly 

monitor. 

   In order to effectively manage tidal marshes to optimize SESP and CLRA 

habitat, we must first understand what is driving the habitat use of both species. 

While previous research has examined factors affecting the occupancy of 

both species (Rush et al. 2009), there are some marshes where occupancy is 

nearly 100%, so it may be more helpful to examine density instead of 

occupancy.  We sought to determine factors affecting the density of both 

species using 2 years of survey data  and a number of different landscape 

metrics. 

  Methods 
• Study site: 

• Grand Bay National Estuarine Research Reserve and National Wildlife 

Refuge 

• Two years (2010 and 2011) of standardized marsh bird point counts at 40 points 

• 3 visits per year to each point (Late March/early April, May, and late 

June) 

• Used point count data to calculate a density estimate for each species at 

each point using Program Distance (v 6.0) 

• Calculated landscape metrics using a fine-scale land cover map and ArcGIS 

• Created 6 candidate models that represented biological hypotheses 

• Combinations of pre-calculated variables  

• Selected strongest model for each species using Akaike’s Information Criterion 

(AIC) 
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Results 
• Seaside Sparrows: 

• Top model = “nest success” 
• Density = elevation + % inundated marsh + % trees + 

distance to upland 

• Elevation had positive effect on density (higher 
elevation  higher density) 

• All others had negative effect on density 

  Discussion 
• Clapper Rails 

     Nest site availability seems to be the main driving factor 

for CLRA density. Clapper Rails nest in intermediate and 

high marsh, and these habitats were represented in the top 

two models. Density was positive correlated with both types 

of habitat, suggesting that increased availability of nesting 

sites increases the density of CLRA. However, in modeling it 

is always important to remember that there could be other 

unknown variables influencing density. For example, 

proportion of high and intermediate marsh could be 

correlated with an unknown third variable, and it could be 

that third variable that is actually affecting CLRA density 

 

• Seaside Sparrows 
     Our results suggest that SESP density may be influenced 

by the chances of nest success at a given site. The most 

significant variables for the SESP models were elevation and 

proportion of trees within a 200-meter radius. Since SESP 

nests are prone to flooding, we would expect that sites with 

higher average elevation would have higher densities, if 

SESP are choosing sites with higher potential nest success. 

The proportion of trees had a negative effect on SESP 

density, which also fits with the nest success hypothesis, 

because trees are a likely source of nest predators. When 

we looked at 2010 and 2011 individually, the results were not 

consistent, suggesting that SESP density is influenced by an 

annually-varying factor. Predator density likely varies with 

year, so our hypothesis could still be supported. More years 

of data, as well as comparing annual density rates with nest 

success rates, could help clarify this relationship. 
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Models 
• Variables: 

• Class area (e.g. high marsh, low 

marsh, trees) 

• Percent upland in 1 km radius 

• Distance to upland  

• Average elevation 

• Habitat diversity 

 

• SESP models: 

• nest success 

• foraging opportunities 

• predator abundance 

• habitat diversity 

• suitable habitat  

• nest site availability 

 
 

• Clapper Rails: 

• Top model = “nest success” 
• Density = % intermediate marsh + % high marsh + % 

trees + distance to upland 

• All variables had a positive effect on density 

• CLRA models: 

• nest success 

• previous research 

• concealment 

• nest site availability 

• predator abundance 

• foraging opportunities 
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