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Introduction

Eagle Creek Park in Indianapolis, Indiahasoften beenregarded by birdwatchers and
naturalists as a criticglacein central Indiana for breeding, migrant, and overwintering bird
populations.By virtue of itslocation diversity of habitats, large body of water (Eagle Creek
Reservoir) and the facthat it is has the largest forest patch in the Indianapolisaaic:a
surrounding countieshe property undoubtedly supports a diversity of avian taxa throughout the
year that is unparalleled gentral Indiana.

There are currently 57 species of birds tsés in need of conservation in Indiana by
Partners In Flight, Audubon Watch List, or by the Indiana Department of Natural Resources
(IDNR). Of these57 species of conservation need, 27 have been detected on Eagle Creek Park
property at one time or anothd® wereforestassociated speciesyw&reaquaticassociated
species, and weregrassland/shrublaraissociated specieStudies have shown that nest
parasitism by Browsheaded CowbirddMolothrus ateJ and predation rates are significantly
increased irsmal forest patches of the Midwestern stai@sbinson et al. 1995, Keyser et al.
1998).Thus, a principle management question for the birds at Eagle Creek Park is whether or not
the habitatsupports breeding populatiootspecies otoncern particulary forestassociated
speciesor if theimpactsof predation and negtarasitismoverwhelm breeding activity
Knowledge ofsuccessful breeding and survivabpulation dynamigsan only be gained
through demographic studies of the populations through-neadpture techniques such as those
used as part of the Monitoring Avian Productivity and Survivorship (MAf8)banding
stations ittp://www.birdpop.org/maps.hfm

Despite being one of the most visitddges for birdwatching in Indiana formal
inventory of the nestingvian communitiebad not been undertakenor to 2006 when the
Important Bird Area Coordinator for Indiana, James Cole, initiated the first breeding bird survey
(Cole 2007) The standedized 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 goalswith the 2010 version of the projesereto providescientific insight for
Indianapolis Parks Department officials avian habitat management at Eagle Creek Wwinkn
thecontext ofMarion Countly and the Central TilPlain.In particular, we wanted to+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 insighinto the breeding success rates of feesstociated species on the property.

Methods

Site Description
Eagle Creek Park ia large(~3,937 acresinunicipal park owned and marejby the
City of Indianapolidocated in the northwestern corner of Marf@ounty(Figure 1) Generally,
the parkdés boundari es ar ®Streee(Soith), isorbRpad (north)e r s t a
and the MariorHendricks County border (west); however, much aquatic habitat, represented by
the Eagle Creek Reservoir, ertls past the southern terminus represented'bg&éet.
Several smaller parcels of land managed as part of Eagle Creek Park exist outside of this
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described perimeter. Because of access and other logistical congpravitss survegfforts
in 20062008were confined to the area north of BBtreet but were expanded to include all
parcels in 2010
Eagle Creek Park is composedapproximately2,600 acres of various upland and
wetland habitats and 1,300 acres of open water, mostly comprisedlef&agk Reservoir
(Indiana Gap Analysis Project 1995)he reservoir, which is orieed in a nearly perfect north
south directionsplitsEagle Creek Park into two distinct, asymmetrical portions; hereafter, these
t wo areas wil/l bgke Creek Pagkrsegmeal 0t @ r & ©® EtAlt eh eO pa oper t
the reservoir, and the OEaglef6s Crest segment
A mosaic of habitats is founzh both sides of the property, includidgciduous forest,
coniferous woodlots, early sucsgmnal areas, scrushrub, 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 rereationbased 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 fanthropogenic developments and recreational facilities, Eagle
Creek Park includeseveral preserves protected by conservation easements and natural areas
undergoing critical habitat restoration. Haestance, two statdesignated Naturer€serves exist
wit hin the pad kEédgl eosn@GunestesNature Preserve (2
Nature Preserve (43 acres). Additionally, the western portion of the park includes the Scott
Starling Sanctuary (60 acres), which is the site of several importantatesticand ecological
research projectsy the Center for Earth and Environmental Science (CEES) at Indiana
University Purdue University of Indianapolis
(http://www.cees.iupuedu/Research/Restoration/Starling/index)atm

Survey Sample Sites

Sixty-two (62)sample point locations were determined by James Cole in 2006 by placing
a400-m grid over a map of the propergndrandomly placing aingle point in each celinaking
sure that the points were at least 200m afiaote 2007)In 2010, an additional 6 points were
randomly added to parcels south of'S&reet using theandom point tool ifArcGIS 9.3for a
total of 68 sample points

Habitat Characteristics

| assessedhe characteristics of the habitat at each sarpplat byfirst qualitatively
determining if the patch was forest, shrub, grassland, wetland or upland. | mesisoréakight,
diameter at breast height (dbh) and species for each tree > 4.5 cm dbh wBAimg&Ters
(1000n7). The shrub layer was assessed by measuring height, dbh and number of stems of shrubs
0.61 4.5 cm dbh within 8.92 mete(&50nt) of the sample point. The herbaceous layer was
assessed by measuritng total number of stems within 0.5&ters (1) and the total %
herbaceous cover, as welltas stem height, % covend number of stems of the dominant herb
species (>25% cover) withih56 meter. Other estimated site characteristics included % litter
cover, % slope and slope aspect. Aiddial characteristicef habitatmeasuredn ArcGIS 9.3
were patch size, distance to nearest stream, distance to nearest pond, and distance to and size of
adjacent habitat patche& Cluster Analysis was conductad PGORD 5.0 softwaréMcCune
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and Meffod 2006)on these characteristics to determine the principle habitat types at Eagle
Creek ParkSince most of the habitat characteristics were not normally distributed, non
parametridruskalWallis tests for differences in median values were conducteghfdr of the
characteristics used in the Cluster Analysis.

Survey Methods

Generally, the surveys used-finute, fixedpoint counts as detailed by Ralph and ather
(1995) and were visited twice during the period from Ma¥ @6June 38 in 2010.Surveys
wereconducted during the period within 4.5 hours of sunrise (~61300 am), excepturing
rain, excessive wind, or other climatic/meteorological conditions that inhibit visual or auditory
detectionRoss Brittain surveyed the majority (6068) of thepoints in 2010, with help from
volunteers Andrew Mertz and Robert Ripma. In previous years {2008) every point was
visited once and onlg fewwere visited twice (Cole 2007All individual birds were recorded
on a standard field data form, and diseestimatebetween the observer and the detected bird
were documentedithin 10-m intervals Individual birds were typically detecteand identified
by song or call notesalthough birds seamere also recorde@xcept flyoversConsequently, the
data isnot limited to territorial or singing males, but this demography constitutes the majority of
the recordslt should be noted that this study was principally a landbird survey in that the aquatic
habitats were not extensively surveyed. Thus, while agessiaciated species were detected, the
numbers reflected in the data for these species are not representative of their abundance or
distribution at Eagle Creek PaBommon names of species are used throughout the text since
they have been standardized bg fkmerican Ornithological Union, but scientific names are
provided in Appendix N for clarification.

Thepercent of sites occupied by a specietative abundangd&A), was calculated for
each species using data fr@@10 and compared to data from 20e8008. Each species was
categorized for its abundance based on Rare @3<€A value, Uncommon =03-0.05 RA
value, Fairly Common = 05-0.1RA value, Common 9.1-0.19 RA value, Very Common =
0.19.031 RA value, and Abundant = >Q.8A value. Trends were degmined by comparing the
abundance category from 202608 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 alcwlaategory changed up or down, respectively.

In order to assess spectegbitat association§pearman correlationgere conducted
betweermabundancef eachspecies of conservation concerer site minimum of3 occupied
sites,and habitat characteristidadicator Species Analysis watsoconducted in PE@ORD 5.0
(McCune and Mefford 2006) to determine which species were indicative of the habitats
identified in tre Cluster Analysis Specieshabitat associationsere 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 calcudateanultiplied 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 cdthoaever,
the best density estimates uséeittimeto-detection or distanesampling methods that require
large sample sizto be defensible. At this time, the sample sizes of most species detected at
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Eagle Creek Parlparticularly the species of conservation concerere not large enough to

validate the use of either methddrgely because the data from 26838 was not available in a
form that allowed comparison with the data from 2049 more iterations of the survey are
conducted in the future, such analyses will likely become plausibld.tblen, 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 biashat underestimates the populatioresizhus,| calculateda 95% confidence

interval for the number of birds of each species detected within 8Deach poin(7,854 nf or

0.79 ha) with the knowledge that the actual number of bird&ely closer to the upper
estimatePopulation densitewere 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 estimationdt this time, the total population estimates (density times area) were not
conducted due to tHanitations of the method. However, the density estimates provide a good
assessment @fspeciegelativeabundance in each habitat.

Demographics

| established two MAPS bird banding stations on E&gjleek Park property in 2010 in
order to begin research on population demographics of fassstiated species. The first MAPS
station was located in EA in the Spring Pond Nature Preserve area, and the second station was
| ocated i n EC deaway(Figtrdhlg. ThHe metHods ostheskibanding stations
follow the protocol established for all MAPS research established by the Institute for Bird
Populationslittp://www.birdpop.org/maps.hfinBy 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 reganhtontinentascale assessment of
population dynamics.



http://www.birdpop.org/maps.htm

Eagle Creek Park Survey Points

Figure 1. Map of Eagle Creek Park survey points and MAPS bird banding stations. Survey
pointsare red and numbered. MAPS banding stations are circled in red and individual net
locations are marked in yellow.



Results

Habitat Characteristics
The terrestrial habitat at Eagl¥eek Parkvas composed dhree principle types,
according to Cluster Analysis (Figures 2 & Bhe habitat types are: Denserést(n = 21)
defined by high tree basal ares, well as low herbaceodsnsitiesandmoderateshrub density;
Intermediate Brest(n = 32) defined by moderate tree basal dareaddition tomoderate
herbaceos cover and shrub density; and Grassland/Bland(n = 15) defined by very low tree
basal areas well asigh shrub density and herbacealensity Figure 3 shows that
Grassland/8rubland habitat sites were located generally in the northwest atiebasticorners
of the property andlong Coffer Dam. The Intermediate Forest habitat sites were located
principally in the northwest portions of the park with several othes sitattered throughout.
Dense Forest habitat sites were likewise scattered throughout the property, but generally located
in the area west of Eagle Creek"SReesandalsoinr bet
the areas east of the reservoir ctitge the 58 Street entrance and the Ornithology Center.
Fourteerout of 37habitat characteristiogere used in the Cluster Analysis to define the
different habitat types at Eagle Creek Park (Table 1). Krodkalis tests showed that the
overallherb&eous stem densignd the grass stem densitgrehigher in the
Grasslanddhrubland habitatSimilarly, the tree stem density, tree richness, average basal area,
distance to nearest adjacent grassland patch, and percent slope were all significanithytheaver
Grasslanddhrubland habitat. Total and average basal area were both significantly higher in the
DensefForest habitat. Otherwise the forest types were generally similar.



ECP cluster correlated variables

Distance (Objective Function)

2'7E.+04 1'6E.+09 3'1E.+09 4'7E.+09 6.2EI+O9

Information Remaining (%)
190 75 50 25 0

Figure 2. Cluster Analysis of habitat characteristics at Eagle Creek Pafk Z0& sample
points are listed on the left side and tie® shows the relative differences among the habitat
characteristics at each point.



