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Fall and winter bird communities are dynamic and exposed to a variety of 

pressures. Weather patterns and species composition change rapidly throughout fall 

migration. Food becomes scarce in winter resulting in varying levels of inter-specific and 

intra-specific competition and cooperation through mixed-species foraging flocks. I 

wanted to understand the factors influencing community composition, such as time of 

year, temperature, and wind speed, as well as how the community changed throughout 

both seasons. I performed point-count surveys and performed a Principal Components 

Analysis (PCA) to determine correlations between species composition and weather 

and temporal variables. I also calculated species richness and relative abundances for 

each month during the study. Relative abundance results indicate that Cooper Farm 

experiences a greater amount of species turnover than Ginn Woods does over the 

course of fall and winter. PCAs sorted Cooper Farm point count locations based on 

migratory species and then again on the basis of prairie species. Point count locations 

were sorted based on edge tolerance of species, migrating species, and foraging height 

of species in Ginn Woods. PCAs also indicate that community composition is most 

strongly correlated to date and temperature. 

Key Words: avian communities, point-count surveys, relative abundance, species 

richness. 



Acknowledgements 

I would like to thank Dr. Kamal Islam for his advice and support while I prepared 

this thesis and throughout my career at Ball State University. I would also like to thank 

Stephen Jacquemin for all of his help with deciding how to analyze the data and for 

running the PCAs. Dr. David Leblanc was also very helpful by providing information 

about both study sites that helped in writing site descriptions and designing the study. 

Thank you to my family, especially my parents, Jerry and Cyndi Merriman, for their 

unending support of my academic pursuits and my obsession with birds. Finally, I would 

like to thank Cindy Beckman for taking the time to teach me to bird and therefore 

changing my life. 



Author's Statement 

The purpose of this thesis project was to learn more about the bird species that 

use Ball State University Field Properties. Prior to this study, no one had formally 

studied the bird community of these sites. I set out to learn what species lived on the 

properties and to a more limited degree, why they were there. This thesis project also 

addresses questions that the scientific community at large has not yet answered such 

as how species composition changes in primary forest compared to secondary forests. 

The answers provided by this study do not merely answer academic questions 

for the sake of novelty, but can help in managen1ent decisions made by the staff at Ball 

State University and by conservation workers throughout the region. Decisions on 

whether or not to log areas or how to approach a prescribed burn regime can be based 

on the information included in my thesis. 

In the interest of clarity for those not in the field, some of the technical terms used 

throughout the thesis will now be described. Species richness is simply the total number 

of species recorded at a site. Point counts are a systematic method of surveying a 

population that involves standing in a certain spot and recording all species seen or 

heard within a specified distance and time frame. Relative abundance refers to the 

percentage of the total number of birds seen for a given species. For instance, if I saw 

100 total birds and 5 of then1 were Blue Jays, the relative abundance of Blue Jays for 

that community was 5%. A Principal Components Analysis (PCA) is a multi-variate 

statistical analysis that sorts data based on its relationship to various axes that 

represent gradients in the environment. In this thesis, the PCA was used to sort 

individual point count events based on the species seen during that point count. 



I ntrod uction 

Little is known about how eastern forest fall bird communities change throughout 

the season. Studies that discuss fall bird communities tend to be restricted to a small 

group of species or a specific location. Also, studies tend to focus on the phenology and 

stopover ecology of migrant species. Annan (1962) discussed the phenology of the 

migration of thrushes in the Genus Hylochichla (Catharus) through Chicago. Annan 

(1962) found that the Veery (Catharus fuscescens), Swainson's Thrush (Catharus 

ustulatus) , and Gray-cheeked Thrush (Catharus minimus) arrived first, second, and 

third, respectively, but all three were likely gone by the end of September when the 

Hermit Thrush's (Catharus guttatus) migration was at its height. Morris and Glasgow 

(2001) detailed the migration of the American Redstart (Setophaga ruticilla), finding that 

the peak of migration through Maine wasin the middle of September and that almost all 

of the birds had moved south by the start of October.Yong and Finch (2002) studied 

stopover ecology of migrants along the Rio Grande and discussed species richness and 

relative abundance of birds during spring and fall migrations. They found that species 

richness was higher in fall and that neotropical migrants were less abundant along the 

Rio Grande in fall. No studies have discussed the structure of avian communities after 

migration ends or leading up to winter. 

Winter bird communities are more broadly studied, however. Doherty and Grubb 

(2000) studied a series of woodlots in north-central Ohio as a metapopulation. They 

reported a correlation between woodlot size and species richness (Doherty and Grubb 

2000). They also reported a decrease in bird detection probability in mid-winter, 

especially among Tufted Titmice (Baeolophus bicolor), Carolina Chickadees (Poecile 

carolinensis) , and Song Sparrows (Melospiza melodia; Doherty and Grubb 2000). 



Mcintyre (1995) studied bird communities in the Piedmont of Georgia and found that 

bird diversity was positively correlated to forest size. Dolby and Grubb (1999) studied 

how wind affected vegetation use by birds in winter. They found that bark foraging birds 

tend to move to leeward part of forests and avoid edges during periods of high winds 

(Dolby and Grubb 1999). 

In this study I investigated how bird communities change near the end of and 

after fall migration, as well as throughout winter. I expressly studied changes in species 

richness and relative abundances of bird species in a restored prairie, secondary forest, 

and primary forest. The key species driving species composition in the two sites were 

identified.The impact of temperature, cloud cover, wind speed, time of year (date), and 

time of day was also examined. 

Study Sites 

Cooper Farm 

Cooper Farm (Fig. 1) is a Ball State University Field Property near Muncie in 

Delaware County, Indiana. The property consists of a restored tall grass prairie, 

successional woods, and secondary forest (FSEEC 2010). Dominant tree species were 

in the genera Quercus and Acer (FSEEC 2010). Dominant prairie species included 

Sorghastrum nutans, Andropogon gerardii, and Elymus canadensis (FSEEC 2010). I 

had 10 point count locations on the property, covering an area 22.5 ha. Two point count 

locations were in the forest, three in the successional area, and five in the prairie. 



Ginn Woods 

Ginn Woods (Fig. 2) is a primary forest in northern Delaware County, Indiana. 

The property is approximately 65 ha in size and it is the second largest primary forest in 

the state 

(http://cms.bsu.edu/academics/centersandinstitutes/fseec/properties/ginnwoods). I had 

23 point count locations covering 45 ha of the forest. 

http://cms.bsu.edu/academics/centersandinstitutes/fseec/properties/ginnwoods


Figure 1. Aerial photograph of Cooper Farm, Delaware County, Indiana highlighting the various habitat 
types present. White dots represent the approximate locations of point count plots. 



Figure 2. Aerial photograph of Ginn Woods in northern Delaware County, Indiana from 2001. The bold 
line indicates the boundary of the property. White circles represent locations of point count plots. 



Methods and Data Analysis 

All data was collected using a modified, limited radius point count system with 

75m radius plots.Points were established in a grid 150m apart from each other.Point 

counts were conducted in each property once a week from 21 September, 2012 to 23 

March, 2013. Counts began 30 minutes after dawn and continued for 2-5 hours (Verner 

and Ritter 1986; Hutto et al. 1986). Each count lasted 10 minutes and the entire time 

period was spent looking and listening for birds (Gutzwiller 1991; Howe et aI.1997). No 

playbacks or bait were used. The highest number of individuals of each species seen or 

heard at the same time was recorded at each point. Heard species were only counted 

as multiple individuals when two or more birds called at the same time or in rapid 

succession from two different locations. The location and hour of each count was 

recorded. The hour of the count was in reference to when data collection began on that 

day with 30 minutes after sunrise being the starting point for hour one. 

Point-counts were performed in most weather. Only in heavy rain or lightning 

were counts suspended. On some days, the time spent collecting data was reduced due 

to cold temperatures. 

Date and weather data were recorded at the end of the field day. Date was 

entered into Excel as a Julian date with 21 September being O. Temperature and wind 

speed were measured with a Kestrel 3000 Pocket Weather Meter. Cloud cover was 

estimated on a scale of 0-3. Zero was considered sunny (less than 10% cloud cover), 

one was considered partly cloudy (greater than 1 0% and less than 500/0), two was partly 



sunny (greater than 50% and less than 900/0), and three was overcast (greater than 900/0 

cloud cover). 

Species richness was determined by counting the number of species found at 

both Cooper Farm and Ginn Woods. Relative abundances (%) were calculated in 

Microsoft Excel. Species richness and relative abundance values were calculated for 

the entire study period and for each month. A Principal Components Analysis (PCA) 

was performed for all individual point counts using PC Ord software to determine if any 

relationships existed between locations and species. PCA results were then correlated 

to weather and temporal data in Minitab 16. Shannon diversity and community 

composition analysis were calculated in Microsoft Excel. All statistical tests were 

performed at the a = 0.05 level. 

Results 

I conducted a total of 499 point counts between the two sites. A total of 79 

species (54 at Cooper Farm, 49 at Ginn Woods) were recorded (Appendix 1). 

Species Richness and Relative Abundance 

Cooper Farm 

A total of 54 species were recorded at Cooper Farm (Fig. 3). The most abundant 

species included American Robin (Turdus migratorius; 16.2%»; American Goldfinch 

(Spinus tristis; 13.8%); Red-winged Blackbird (Agelaius phoeniceus; 12.8%); European 

Starling (Sturnus vulgaris; 8.54%); and Canada Goose (Branta canadensis; 7.940/0) 

(Fig. 4). 



Species richness at Cooper Farm changed, by month, throughout the study (Fig. 

5). In September, 31 species were recorded. Red-winged Blackbird, American 

Goldfinch, Blue Jay (Cyanocitta cristata) , European Starling, and Song Sparrow were 

the most abundant species, representing 34.7%, 21.7%, 10.8%,6.9%, and 3.6%, 

respectively. 

In October, I recorded 31 species. The most abundant species were American 

Goldfinch, 24.5%; Song Sparrow, 6.90/0; European Starling 6.5%; Yellow-rumped 

Warbler (Setophaga coronata) , 4.6%; and Blue Jay, 4.2%. 

Twenty-four species were recorded in November with the American Robin being 

the most abundant species, representing 40% of the records. Other abundant species 

included European Starling, 14.2%); American Goldfinch, 12.4%; Canada Goose, 7.5%; 

and Blue Jay, 5.2%. 

In December, 10 species were recorded. American Robin, Song Sparrow, Blue 

Jay, and American Tree Sparrow (Spizel/a arborea) represented 30.8%, 28.3%, 15.4%, 

and 10.2%), respectively. 

During January, 18 species were recorded. The most abundant species were 

Canada Goose at 36.4%, American Tree Sparrow at 26.6%, Blue Jay at 7.800/0, 

European Starling at 6.50%, and Northern Cardinal (Cardinalis cardinalis) at 4.55%. 

In February, 22 species were recorded with Canada Goose, 28.90/0; Snow Goose 

(Chen caerulescens), 12.00/0, European Starling, 10.2%; Blue Jay, 9.64%; and Red

winged Blackbird, 9.03% being the most abundant species. Snow Goose was sighted 



once in a flock of 20 birds; as a consequence, this one flock resulted in a high relative 

abundance value for the species. Other species recoded in February had low numbers. 

In March, 24 species were recorded at Cooper Farm. Highest relative abundance 

values were for Red-winged Blackbird, 36.1 %
; American Robin, 8.89%; Eastern 

Bluebird (Sialia sialis), 7.78%; and European Starling, 7.78%. 
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Figure 3. Total bird species richness for Cooper Farm and Ginn Woods, Delaware County, Indiana. 



Figure 4. Five most abundant bird species recorded between 21 September, 2012 and 23 March, 2013 at 
Cooper Farm, Delaware County, Indiana. AMRO = American Robin, AMGO =American Goldfinch, RWBL 
=Red-winged Blackbird, EUST =European Starling, and CANG =Canada Goose. 
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Species Richness by Month at Cooper Farm 
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Figure 5. Species richness at Cooper Farm in Delaware County, Indiana decreased throughout fall and 
increased during winter. 



Ginn Woods 

In Ginn Woods, 49 species were recorded over the course of the study (Fig. 3). 

The most abundant species were Rusty Blackbird (Euphagus carolinus), 25.5%; Blue 

Jay, 8.52%; Tufted Titmouse,8.360/0; Carolina Chickadee, 7.64%; and Red-bellied 

Woodpecker (Me/anerpes carolinus), 7.33% (Fig. 6). 

Species richness fluctuated with migration, but was fairly consistent at Ginn 

Woods throughout the study period (Fig. 7). In September, I recorded 21 species in 

Ginn Woods. The most abundant species were Blue Jay, 24.4%; Red-bellied 

Woodpecker, 9.4%; Downy Woodpecker (Picoides pubescens), 9.4%; Northern 

Cardinal, 9.4%; Pileated Woodpecker (Oryocopus pi/eatus), 4.2%; and American Crow 

(Corvus brachyrhynchus), 4.20/0. 

Thirty species were seen in October, with Rusty Blackbird, Blue Jay, Carolina 

Chickadee, Red-bellied Woodpecker, and Tufted Titmouse representing 52.3%, 9.50/0, 

4.9%, 3.9%, and 3.2% of the birds, respectively. 

In November, 17 species were counted. The species with the highest relative 

abundance included Tufted Titmouse, 22.60/0; Carolina Chickadee, 18.3%; Red-bellied 

Woodpecker, 10.8%; American Crow, 9.7; and Downy Woodpecker, 6.5%. 

In December, I recorded 17 species. White-breasted Nuthatch (Sitta carolinensis) 

Tufted Titmouse, Mallard (Anas p/atyrhynchos) , Carolina Chickadee, and Red-bellied 

Woodpecker were the most abundant species, representing 18.2%, 16.1 %, 16.1 %, 

8.60/0, and 7.5%, respectively. 



In January, 19 species were recorded. The five most abundant species were 

Tufted Titmouse, 19.1 %; White-breasted Nuthatch, 13.30/0; Carolina Chickadee, 13.3%; 

American Crow, 13.3%; and Red-bellied Woodpecker, 7.490/0. 

In February, 18 species were recorded. Red-bellied Woodpecker, American 

Crow, White-breasted Nuthatch, Tufted Titmouse, and Northern Cardinal were the most 

abundant species. They represented 15.6%, 14.8%, 12.6%, 12.6%, and 8.89% of the 

population, respectively. 

I recorded 25 species in March with the highest relative abundance values 

belonging to American Robin, 28.9%; Red-winged Blackbird, 9.200/0; Red-bellied 

Woodpecker, 9.20%; Northern Cardinal, 7.89; and Downy Woodpecker, 7.23%. 
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Figure 6. The five most abundant species of birds recorded from 21 September, 2012 to 23 March, 2013 
at Ginn Woods, Delaware County, Indiana. RUBL =Rusty Blackbird, BLJA =Blue Jay, TUTI =Tufted 
Titmouse, CACH = Carolina Chickadee, and RBWO = Red-bellied Woodpecker. 
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Figure 7. Species richness at Ginn Woods, Delaware County, Indiana showed peaks during fall 
migration and again in early spring migration, but was stable through the rest of the study period. 



Principal Components Analysis 

Cooper Farm 

The principal components analysis for Cooper Farm had two axes contributing to 

greater than 5% of the variation. The first (CooperPCA 1) has resident birds such as 

Downy Woodpeckers and Northern Cardinals at the positive end of the axis and 

migratory birds such as Black-throated Green Warblers (Setophaga virens) , Yellow

throated Vireos (Vireo flavifrons) , and White-throated Sparrows (Zonotrichia albicollis) at 

the negative end. This axis was positively correlated to increasing date (p=O.008) and 

negatively correlated to increasing temperature (Fig. 8). The second axis (CooperPCA2) 

showed prairie species such as Eastern Meadowlark (Sturnella magna), Eastern 

Phoebe (Sayornis phoebe), and Swamp Sparrow (Melospiza georgiana) on the positive 

end of the axis. It also showed forest birds such as Carolina Chickadees, Tufted 

Titmice, Red-bellied Woodpeckers, and Downy Woodpeckers on the negative end. 

CooperPCA2 was positively correlated to increasing temperature (p=O.OOO) and 

negatively correlated to increasing date (p=O.OOO; Fig. 8). Neither wind speed nor cloud 

cover had a significant correlation to either axis. 
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Figure 8. Principal Components Analysis of species composition of points in Cooper Farm, Delaware 
County, Indiana. 



Ginn Woods 

The PCA for Ginn Woods had three axes. GinnPCA 1 shows Carolina 

Chickadees and Tufted Titmice, which prefer denser forests, on the positive end of the 

axis and Red-winged Blackbirds, Northern Flickers (Colaptes auratus), and Dark-eyed 

Juncos (Junco hyemalis), which prefer more open habitats, on the negative end. 

GinnPCA 1 has no significant correlations to environmental or temporal conditions. On 

GinnPCA2, the positive end of the axis is associated with spring and summer birds such 

as Eastern Bluebirds, Great Blue Herons (Ardea herodias), Bay-breasted Warblers 

(Setophaga castanea), and Black-throated Blue Warblers (Setophaga caerulescens). 

The negative end of the axis is associated with winter birds and residents such as 

Tufted Titmice, White-breasted Nuthatches, Red-breasted Nuthatches (Sitta 

canadensis), and Brown Creepers (Certhia americana). The second PCA axis for Ginn 

Woods was positively correlated to increasing temperature (p=O.017). The third axis, 

GinnPCA3, has canopy foraging birds such as Black-throated Blue Warblers, Bay

breasted Warblers, and Blue Jays on positive end and understory or ground foraging 

birds such as Eastern Bluebirds, Great Blue Herons, An1erican Robins, Carolina 

Chickadees, Red-breasted Nuthatches, and Tufted Titmice on the negative end of the 

axis. This axis is positively correlated to increasing time of day (p=O.011) and increasing 

temperature (p=O.007). PCA3 has a negative relationship with increasing date 

(p=O.001). No correlation was found between wind speed or cloud cover and the PCA 

axes for Ginn Woods. 
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Figure 9. Principal Components Analysis of species composition of points in Ginn Woods, Delaware 
County, Indiana. 



Shannon Diversity and Community Composition Analysis 

The Shannon diversity value for Cooper Farm was -2.905 and for Ginn Woods it 

was -2.804. There was a significant difference between the diversity values of the two 

sites (p=O.OOO). 

The sites were compared using a chi-analysis of relative abundances for all 79 

species. Thirty-nine species showed a significant difference between the two sites. The 

index of community similarity between Cooper Farm and Ginn Woods was 0.273. The 

most abundant species at Cooper Farm and those at Ginn Woods had similar 

abundance ranks (Fig. 10). Both sites showed high evenness. 
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Figure 10. The black diamonds represent the seven highest abundance ranks at Cooper Farm while the 
gray squares represent the seven highest abundances at Ginn Woods, Delaware County, Indiana. 



Discussion 

The higher species richness at Cooper Farm was as expected. The variety of 

habitat types and the amount of edge habitat allow for more niches (Lay 1938). 

However, Cooper Farm did not have the highest species richness every month. In 

December, Ginn Woods had 7 more species than Cooper Farm. In January, Cooper 

Farm had one fewer species than Ginn Woods. Ginn had one more species in March as 

well. This apparent discrepancy is likely due to the fact that Ginn Woods has edge 

habitat, just not as much of it. The December species richness values could have been 

skewed by the presence of bird feeders in the residential area near Cooper Farm; Ginn 

Woods is in a more rural area and feeders are most likely found in fewer numbers. 

The relative abundances of birds at Cooper Farm showed some shifts in the 

community composition throughout the study. American Goldfinches and Red-winged 

Blackbirds were abundant in the early fall, by Decernber they had very low abundances, 

then had high abundances in late winter. Furthermore, American Tree Sparrow had no 

records until December, but in December represented 10.2% of the bird population. 

Despite the changes, other parts of the community seemed fairly stable. For example, 

Blue Jays and European Starlings represented large percentages of the population 

throughout the study. A single flock of Snow Geese with 20 birds resulted in a high 

relative abundance value for Snow Geese in February. 

The avian community composition of Ginn Woods was fairly stable with spikes 

during fall and early spring nligrations. Blue Jays, Tufted Titmice, Carolina Chickadees, 

and Red-bellied Woodpeckers formed the core of the community in most months, with 



slight variations in the most abundant species for any given month. A notable exception 

to the trend was Rusty Blackbirds in October, when huge flocks exceeding 100 birds 

were seen in the woods. These flocks were only seen in October, but their large 

nunlbers elevated the Rusty Blackbird to the most abundant bird in Ginn Woods. 

Seventeen species were found only at Cooper Farm. I recorded four of those 

species, American Woodcock (Sc%pax minor), Common Grackle (Quisca/us quiscu/a), 

Barred Owl (Strix varia) and Ye"ow-bellied Sapsucker (Sphyrapicus varius), at Ginn 

Woods while working on another project at the sight. Four warbler species, Nashville 

Warbler (Oreoth/ypis ruficapil/a), Yellow-rumped Warbler, Palm Warbler (Setophaga 

pa/marum), and Common Yellowthroat (Geoth/ypis trichas), were only recorded at 

Cooper Farm. A" four species prefer more open habitats such as Cooper Farm's prairie 

and secondary forest. Sparrows were another group with four species recorded only at 

Cooper Farnl.Swamp Sparrow, White-crowned Sparrow (Zonotrichia /eucophrys), Field 

Sparrow (Spizel/a pusil/a), and American Tree Sparrow were seen in Cooper Farm's 

prairie, but not in Ginn Woods' primary forest. 

Sixteen species were recorded only at Ginn Woods. Most of these species show 

some degree of mature forest dependency. The large trees and large area of Ginn 

Woods provided habitat for Pileated Woodpeckers, Red-headed Woodpeckers 

(Me/anerpes erythrocepha/us), Hairy Woodpeckers (Picoides villosus), Red-breasted 

Nuthatches (Sitta canadensis), Swainson's Thrushes, and Wild Turkeys (Me/eagris 

gal/opavo) that Cooper Farm's small secondary forest could not. 



The PCAs for Cooper Farm showed two axes that are probably indicative of the 

habitat gradients found on the property. The CooperPCA 1 axis showed migratory 

species on the negative end of the axis and resident species on the positive end. This 

axis was positively correlated with increasing date, which indicates that the community 

composition of the points on the positive end of the axis is found in winter dates. The 

axis is also negatively correlated to temperature, so the species compositions displayed 

on the negative end of the axis are found in warmer temperatures. The temporal and 

weather correlations to the axis confirm the idea that migration is shown by the species 

compositions on the CooperPCA 1 axis. CooperPCA2 indicates the importance of the 

forest to prairie gradient seen at Cooper Farm as it relates to community composition. 

Prairie species drive the composition of points on the positive end of the axis and forest 

species drive the composition of points on the negative end of the axis. The idea that 

CooperPCA2 represents the forest-prairie gradient is supported by the positive 

correlation to temperature found for the axis asprairies are consistently warmer than 

forests. 

Ginn Woods was sorted along three PCA axes. The first axis suggests that the 

interior-edge gradient in the forest impacts species composition of sites. Points defined 

by interior species were placed on the positive end of the axis and edge points defined 

by edge species were placed on the negative end. No environmental or temporal 

variables were found to correlate with this axis which confirms the interpretation of 

GinnPCA 1 representing interior-edge gradients as interior parts of the forest are less 

exposed to environmental pressures and edge species would tend to be unaffected by 

varying conditions. GinnPCA2 shows a separation of points based on the presence or 



absence of migratory species. Summer species drive the positive end of the axis while 

resident and winter species define the composition of sites on the negative end. 

GinnPCA2 is positively correlated to temperature meaning that sites on the positive end 

of the axis are found in warmer temperatures, confirming the summer-winter species 

gradient seen in the PCA. The third axis for Ginn Woods separates points by what 

appears to be foraging height of species. Birds that forage high in trees are main 

components of sites on the positive end of the axis and species that forage in the 

understory or on the ground are important species for sites on the negative end of the 

axis. Correlations to environmental variables showed higher temperatures, later time of 

day, and earlier dates associated with points displaying species compositions defined 

by canopy foraging species. These environmental data suggest that the amount of 

foliage cover in the canopy may affect the species composition of the forest. I collected 

no data on foliage densities so future study is needed to determine exactly why 

GinnPCA3 was separated as it was. 

I found no correlation between community composition and wind speed through 

my PCAs, which is in contrast to Dolby and Grubb (1999), who found that birds change 

their distribution in forests due to wind. They also documented birds moving their 

position in relation to the wind within their normal territory (Dolby and Grubb 1999) 

which could account for my findings. 

The nature of my study resulted in high numbers of pseudo replication. It is 

possible that many of my relative abundance numbers have been biased by this pseudo 

replication due to counting in the same locations repeatedly. However, the PCAs help to 



con~lpensate for pseudo replication. Other biases could arise from performing fewer 

pOint counts in cold weather as more birds may have been seen later in the day. 
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Appendix 1 

Scientific names are in accordance with American Ornithologists' Union nomenclature. 

COOPER FARM 
Common Name 
Mallard 
Canada Goose 
Snow Goose 
Turkey Vulture 
Red-tailed Hawk 
Sharp-shinned Hawk 
An1erican Woodcock 
Killdeer 
Mourning Dove 
Rock Pigeon 
Barred Owl 
Chimney Swift 
Downy Woodpecker 
Red-bellied Woodpecker 
Northern Flicker 
Yellow-bellied Sapsucker 
Merlin 
Eastern Phoebe 
Yellow-throated Vireo 
Blue Jay 
American Crow 
Carolina Chickadee 
Tufted Titmouse 
White-breasted Nuthatch 
Brown Creeper 

Carolina Wren 
House Wren 
Golden-crowned Kinglet 
American Robin 
Hermit Thrush 
Eastern Bluebird 
European Starling 
Nashville Warbler 
Common Yellowthroat 
Paln1 Warbler 

4-letter Code 
MALL 
CANG 
SNGO 
TUVU 
RTHA 
SSHA 
AMWO 
KILL 
MODO 
ROPI 
BADO 
CHSW 
DOWO 
RBWO 
NOFL 
YBSA 
MERL 
EAPH 
YTVI 
BLJA 
AMCR 
CACH 
TUTI 
WBNU 
BRCR 

CARW 
HOWR 
GCKI 
AMRO 
HETH 
EABL 
EUST 
NAWA 
COVE 
PAWA 

Scientific Name 
Anas platyrhynchos 
Branta canadensis 
Chen caerulescens 
Cathartes aura 
Buteo jamaicensis 
Accipiter striatus 
Scolopax minor 
Charadrius vociferus 
Zenaidamacroura 
Columba livia 
Strixvaria 
Chaetura pelagica 
Picoides pubescens 
Melanerpes carolinus 
Colaptes auratus 
Sphyrapicus varius 
Falco columbarius 
Sayornis phoebe 
Vireo flavifrons 
Cyanocitta cristata 
Corvus brachyrhynchos 
Poecile carolinensis 
Baeolophus bicolor 
Sitta carolinensis 
Certhia americana 
Thryothorus 
ludovicianus 
Troglodytes aedon 
Regulus satrapa 
Turdus migratorius 
Catharus guttatus 
Sialia sialis 
Sturnus vulgaris 
Oreothlypis ruficapilla 
Geothlypis trichas 
Setophaga palmarum 



Black-throated Green 
Warbler 
Magnolia Wabler 
American Redstart 
Yellow-rumped Warbler 
Eastern Towhee 
Song Sparrow 
Swamp Sparrow 
White-crowned Sparrow 
White-throated Sparrow 
Field Sparrow 
An1erican Tree Sparrow 
Dark-eyed Junco 
Northern Cardinal 
Common Grackle 
Brown-headed Cowbird 
Red-winged Blackbird 
Eastern Meadowlark 
American Goldfinch 
House Finch 

GINN WOODS 
Common Name 
Mallard 
Canada Goose 
Wild Turkey 
Great Blue Heron 
Turkey Vulture 
Red-tailed Hawk 
Sharp-shinned Hawk 
Killdeer 
Mourning Dove 
Downy Woodpecker 
Hairy Woodpecker 
Red-bellied Woodpecker 
Red-headed Woodpecker 
Pileated Woodpecker 
Northern Flicker 
Eastern Wood-Pewee 
Blue Jay 
American Crow 

BTNW 
MAWA 
AMRE 
YRWA 
EATO 
SOSP 
SWSP 
WCSP 
WTSP 
FISP 
ATSP 
DEJU 
NOCA 
COGR 
BHCO 
RWBL 
EAME 
AMGO 
HOFI 

4-letter Code 
MALL 
CANG 
WITU 
GBHE 
TUVU 
RTHA 
SSHA 
KILL 
MODO 
DOWO 
HAWO 
RBWO 
RHWO 
PIWO 
NOFL 
EAWP 
BLJA 
AMCR 

Setophaga virens 
Setophaga magnolia 
Setophaga ruticilla 
Setophaga coronata 
Pipilo erythrophthalmus 
Melospiza melodia 
Melospiza georgiana 
Zonotrichia leucophrys 
Zonotrichia albicollis 
Spizella pusilla 
Spizella arborea 
Junco hyemalis 
Cardinalis cardinalis 
Quiscalus quiscula 
Molothrus ater 
Agelaius phoeniceus 
Sturnella magna 
Spinus tristis 
Haemorhous mexicanus 

Scientific Name 
Anas platyrhynchos 
Branta canadensis 
Meleagris gallopavo 
Ardea herodias 
Cathartes aura 
Buteo jamaicensis 
Accipiter striatus 
Charadrius vociferus 
Zenaida macroura 
Picoides pubescens 
Picoides villosus 
Melanerpes carolinus 
Melanerpes erythrocephalus 
Oryocopus pileatus 
Colaptes auratus 
Contopus virens 
Cyanocitta cristata 
Corvus brachyrhynchos 



Carolina Chickadee 
Tufted Titmouse 
White-breasted Nuthatch 
Red-breasted Nuthatch 
Brown Creeper 
Carolina Wren 
House Wren 
Winter Wren 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
American Robin 
Hermit Thrush 
Swainson's Thrush 
Eastern Bluebird 
European Starling 
Cedar Waxwing 
Ovenbird 
Bay-breasted Warbler 
Magnolia Warbler 
Black-throated Green 
Warbler 
American Redstart 
Black-throated Blue Warbler 
Song Sparrow 
White-throated Sparrow 
Dark-eyed Junco 
Northern Cardinal 
Brown-headed Cowbird 
Red-winged Blackbird 
Rusty Blackbird 
American Goldfinch 
Purple Finch 

CACH 
TUTI 
WBNU 
RBNU 
BRCR 
CARW 
HOWR 
WIWR 
GCKI 
RCKI 
AMRO 
HETH 
SWTH 
EABL 
EUST 
CEDW 
OVEN 
BBWA 
MAWA 

BTNW 
AMRE 
BTBW 
SOSP 
WTSP 
DEJU 
NOCA 
BHCO 
RWBL 
RUBL 
AMGO 
PUFI 

Poecile carolinensis 
Baeolophus bicolor 
Sitta carolinensis 
Sitta canadensis 
Certhia americana 
Thryothorus ludovicianus 
Troglodytes aedon 
Troglodytes hiemalis 
Regulus satrapa 
Regulus calendula 
Turdus migratorius 
Catharus guttatus 
Catharus ustulatus 
Sialia sialis 
Sturn us vulgaris 
Bombycilla cedrorum 
Seiurus aurocapil/a 
Setophaga castanea 
Setophaga magnolia 

Setophaga virens 
Setopha garuticilla 
Setophaga caerulescens 
Melospiza melodia 
Zonotrichia albicollis 
Junco hyemalis 
Cardinalis cardin a lis 
Molothrus ater 
Agelaius phoeniceus 
Euphagus carolinus 
Spinus tristis 
Haemorhous purpureus 




