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Introduction  
 Eagle Creek Park in Indianapolis, Indiana, has often been regarded by birdwatchers and 

naturalists as a critical place in central Indiana for breeding, migrant, and overwintering bird 

populations.  By virtue of its location, diversity of habitats, large body of water (Eagle Creek 

Reservoir), and the fact that it is has the largest forest patch in the Indianapolis area and 

surrounding counties, the property undoubtedly supports a diversity of avian taxa throughout the 

year that is unparalleled in central Indiana. 

There are currently 57 species of birds listed as in need of conservation in Indiana by 

Partners In Flight, Audubon Watch List, or by the Indiana Department of Natural Resources 

(IDNR). Of these 57 species of conservation need, 27 have been detected on Eagle Creek Park 

property at one time or another; 14 were forest-associated species, 6 were aquatic-associated 

species, and 6 were grassland/shrubland-associated species. Studies have shown that nest-

parasitism by Brown-headed Cowbirds (Molothrus ater) and predation rates are significantly 

increased in small forest patches of the Midwestern states (Robinson et al. 1995, Keyser et al. 

1998). Thus, a principle management question for the birds at Eagle Creek Park is whether or not 

the habitat supports breeding populations of species of concern, particularly forest-associated 

species, or if the impacts of predation and nest-parasitism overwhelm breeding activity. 

Knowledge of successful breeding and survival, population dynamics, can only be gained 

through demographic studies of the populations through mark-recapture techniques such as those 

used as part of the Monitoring Avian Productivity and Survivorship (MAPS) bird banding 

stations (http://www.birdpop.org/maps.htm).   

 Despite being one of the most visited places for birdwatching in Indiana, a formal 

inventory of the nesting avian communities had not been undertaken prior to 2006 when the 

Important Bird Area Coordinator for Indiana, James Cole, initiated the first breeding bird survey 

(Cole 2007).  The standardized breeding bird surveys were replicated in 2007 and 2008. This 

current study (2010) represents a continuation of those previous surveys with the addition of 

habitat characterization and demographic research to determine more of the avian population 

dynamics on the property. 

 Our goals with the 2010 version of the project were to provide scientific insight for 

Indianapolis Parks Department officials on avian habitat management at Eagle Creek Park within 

the context of Marion County and the Central Till Plain. In particular, we wanted to re-establish 

the breeding bird surveys that had previously been conducted to look for population trends. We 

also established two MAPS banding stations to begin research on local population dynamics in 

order to gain insight into the breeding success rates of forest-associated species on the property.  

 

Methods 
 

Site Description 

Eagle Creek Park is a large (~3,937 acres) municipal park owned and managed by the 

City of Indianapolis located in the northwestern corner of Marion County (Figure 1).  Generally, 

the parkôs boundaries are defined by Interstate 65 (east), 56
th
 Street (south), Wilson Road (north), 

and the Marion-Hendricks County border (west); however, much aquatic habitat, represented by 

the Eagle Creek Reservoir, extends past the southern terminus represented by 56
th
 Street.  

Several smaller parcels of land managed as part of Eagle Creek Park exist outside of this 

http://www.birdpop.org/maps.htm
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described perimeter.  Because of access and other logistical constraints, previous survey efforts 

in 2006-2008 were confined to the area north of 56
th
 Street, but were expanded to include all 

parcels in 2010. 

 Eagle Creek Park is composed of approximately 2,600 acres of various upland and 

wetland habitats and 1,300 acres of open water, mostly comprised of Eagle Creek Reservoir 

(Indiana Gap Analysis Project 1995).  The reservoir, which is oriented in a nearly perfect north-

south direction, splits Eagle Creek Park into two distinct, asymmetrical portions; hereafter, these 

two areas will be referred to as the óEagle Creek Park segmentô or óEAô for the property east of 

the reservoir, and the óEagleôs Crest segmentô or óECô on the western side. 

 A mosaic of habitats is found on both sides of the property, including deciduous forest, 

coniferous woodlots, early successional areas, scrub-shrub, restored prairie, riparian woods, and 

wetlands.  Of these, second growth deciduous woodlands are the most prevalent habitat type.  

Many of the habitats found in Eagle Creek Park are fragmented and have been degraded by 

various recreation-based anthropogenic structures such as trails, buildings, parking areas, and 

playgrounds.  These developments are concentrated more strongly in the EA segment, which is 

the area that supports the majority of park visitors. 

Despite the demands for anthropogenic developments and recreational facilities, Eagle 

Creek Park includes several preserves protected by conservation easements and natural areas 

undergoing critical habitat restoration.  For instance, two state-designated Nature Preserves exist 

within the parkôs boundaries ð Eagleôs Crest Nature Preserve (240 acres) and Spring Pond 

Nature Preserve (43 acres).  Additionally, the western portion of the park includes the Scott 

Starling Sanctuary (60 acres), which is the site of several important restoration and ecological 

research projects by the Center for Earth and Environmental Science (CEES) at Indiana 

University Purdue University of Indianapolis 

(http://www.cees.iupui.edu/Research/Restoration/Starling/index.htm).  
  
Survey Sample Sites 

Sixty-two (62) sample point locations were determined by James Cole in 2006 by placing 

a 400-m grid over a map of the property and randomly placing a single point in each cell, making 

sure that the points were at least 200m apart (Cole 2007). In 2010, an additional 6 points were 

randomly added to parcels south of 56
th
 Street using the random point tool in ArcGIS 9.3 for a 

total of 68 sample points.  

 
Habitat Characteristics  

 I assessed the characteristics of the habitat at each sample point by first qualitatively 

determining if the patch was forest, shrub, grassland, wetland or upland. I measured stem height, 

diameter at breast height (dbh) and species for each tree > 4.5 cm dbh within 17.84 meters 

(1000m
2
). The shrub layer was assessed by measuring height, dbh and number of stems of shrubs 

0.6 ï 4.5 cm dbh within 8.92 meters (250m
2
) of the sample point. The herbaceous layer was 

assessed by measuring the total number of stems within 0.56 meters (1m
2
) and the total % 

herbaceous cover, as well as the stem height, % cover, and number of stems of the dominant herb 

species (>25% cover) within 0.56 meter. Other estimated site characteristics included % litter 

cover, % slope and slope aspect. Additional characteristics of habitat measured in ArcGIS 9.3 

were patch size, distance to nearest stream, distance to nearest pond, and distance to and size of 

adjacent habitat patches. A Cluster Analysis was conducted in PC-ORD 5.0 software (McCune 

http://www.cees.iupui.edu/Research/Restoration/Starling/index.htm
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and Mefford 2006) on these characteristics to determine the principle habitat types at Eagle 

Creek Park. Since most of the habitat characteristics were not normally distributed, non-

parametric Kruskal-Wallis tests for differences in median values were conducted for each of the 

characteristics used in the Cluster Analysis. 

 
Survey Methods 

Generally, the surveys used 10-minute, fixed-point counts as detailed by Ralph and others 

(1995) and were visited twice during the period from May 25
th
 to June 30

th
 in 2010. Surveys 

were conducted during the period within 4.5 hours of sunrise (~6:30-11:00 am), except during 

rain, excessive wind, or other climatic/meteorological conditions that inhibit visual or auditory 

detection. Ross Brittain surveyed the majority (50 of 68) of the points in 2010, with help from 

volunteers Andrew Mertz and Robert Ripma. In previous years (2006-2008) every point was 

visited once and only a few were visited twice (Cole 2007). All individual birds were recorded 

on a standard field data form, and distance estimates between the observer and the detected bird 

were documented within 10-m intervals. Individual birds were typically detected and identified 

by song or call notes, although birds seen were also recorded, except flyovers. Consequently, the 

data is not limited to territorial or singing males, but this demography constitutes the majority of 

the records. It should be noted that this study was principally a landbird survey in that the aquatic 

habitats were not extensively surveyed. Thus, while aquatic-associated species were detected, the 

numbers reflected in the data for these species are not representative of their abundance or 

distribution at Eagle Creek Park. Common names of species are used throughout the text since 

they have been standardized by the American Ornithological Union, but scientific names are 

provided in Appendix N for clarification. 

The percent of sites occupied by a species, relative abundance (RA), was calculated for 

each species using data from 2010 and compared to data from 2006-2008. Each species was 

categorized for its abundance based on Rare = <0.03 RA value, Uncommon = 0.03-0.05 RA 

value, Fairly Common = 0.05-0.1 RA value, Common = 0.1-0.19 RA value, Very Common = 

0.19-.031 RA value, and Abundant = >0.31 RA value. Trends were determined by comparing the 

abundance category from 2006-2008 to 2010. Species whose abundance category did not change 

were considered to have stable (no change) trends, and others were considered to be increasing 

or decreasing depending on whether the abundance category changed up or down, respectively. 

 In order to assess species-habitat associations, Spearman correlations were conducted 

between abundance of each species of conservation concern per site, minimum of 3 occupied 

sites, and habitat characteristics. Indicator Species Analysis was also conducted in PC-ORD 5.0 

(McCune and Mefford 2006) to determine which species were indicative of the habitats 

identified in the Cluster Analysis.  Species-habitat associations were only calculated with the 

2010 data, due to the potential for changes in habitat from year to year and the fact that the 

habitat was not characterized in previous years.  

 
Density Estimates 

 Density estimates for particular species could be calculated and multiplied by habitat area 

to estimate total population size for each species at Eagle Creek Park (Buckland et al. 2001), 

thereby elucidating total numbers of breeding pairs for particular species of concern. However, 

the best density estimates use either time-to-detection or distance-sampling methods that require 

large sample sizes to be defensible. At this time, the sample sizes of most species detected at 



5 

 

Eagle Creek Park, particularly the species of conservation concern, were not large enough to 

validate the use of either method, largely because the data from 2006-2008 was not available in a 

form that allowed comparison with the data from 2010. As more iterations of the survey are 

conducted in the future, such analyses will likely become plausible. Until then, a quick easy 

estimate of population density was conducted in 2010 by assuming that every bird within 50 

meters of each sample point was detected, which is an inherently false assumption with a 

negative bias that underestimates the population size. Thus, I calculated a 95% confidence 

interval for the number of birds of each species detected within 50-m of each point (7,854 m
2
 or 

0.79 ha), with the knowledge that the actual number of birds is likely closer to the upper 

estimate. Population densities were estimated by habitat for species that had at least 4 detections 

overall, with the assumption that fewer than 4 detections makes a species too rare for adequate 

density estimations. At this time, the total population estimates (density times area) were not 

conducted due to the limitations of the method. However, the density estimates provide a good 

assessment of a species relative abundance in each habitat. 

 
Demographics  

 I established two MAPS bird banding stations on Eagle Creek Park property in 2010 in 

order to begin research on population demographics of forest-associated species. The first MAPS 

station was located in EA in the Spring Pond Nature Preserve area, and the second station was 

located in EC near the Eagleôs Hideaway (Figure 1). The methods for these banding stations 

follow the protocol established for all MAPS research established by the Institute for Bird 

Populations (http://www.birdpop.org/maps.htm). By following the MAPS protocol the 

demographic data collected at Eagle Creek Park not only helps us determine local population 

dynamics, but adds to a database that allows both regional- and continental-scale assessment of 

population dynamics.  

  

http://www.birdpop.org/maps.htm
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Figure 1. Map of Eagle Creek Park survey points and MAPS bird banding stations. Survey 

points are red and numbered. MAPS banding stations are circled in red and individual net-

locations are marked in yellow. 
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Results 
 
Habitat Characteristics  

The terrestrial habitat at Eagle Creek Park was composed of three principle types, 

according to Cluster Analysis (Figures 2 & 3). The habitat types are: Dense Forest (n = 21), 

defined by high tree basal area, as well as low herbaceous densities and moderate shrub density; 

Intermediate Forest (n = 32), defined by moderate tree basal area in addition to moderate 

herbaceous cover and shrub density; and Grassland/Shrubland (n = 15), defined by very low tree 

basal area as well as high shrub density and herbaceous density. Figure 3 shows that 

Grassland/Shrubland habitat sites were located generally in the northwest and southeast corners 

of the property and along Coffer Dam. The Intermediate Forest habitat sites were located 

principally in the northwest portions of the park with several other sites scattered throughout. 

Dense Forest habitat sites were likewise scattered throughout the property, but generally located 

in the area west of Eagle Creek Reservoir between Eagleôs Hideaway and 56
th
 Street, and also in 

the areas east of the reservoir closest to the 56
th
 Street entrance and the Ornithology Center.  

Fourteen out of 37 habitat characteristics were used in the Cluster Analysis to define the 

different habitat types at Eagle Creek Park (Table 1). Kruskal-Wallis tests showed that the 

overall herbaceous stem density and the grass stem density were higher in the 

Grassland/Shrubland habitat. Similarly, the tree stem density, tree richness, average basal area, 

distance to nearest adjacent grassland patch, and percent slope were all significantly lower in the 

Grassland/Shrubland habitat. Total and average basal area were both significantly higher in the 

Dense Forest habitat. Otherwise the forest types were generally similar. 
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ECP cluster correlated variables
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Figure 2. Cluster Analysis of habitat characteristics at Eagle Creek Park 2010. The sample 

points are listed on the left side and the tree shows the relative differences among the habitat 

characteristics at each point. 


