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1 Introduction 

1.1 Study Background 

Invenergy Wind North America LLC (Invenergy) is considering the feasibility of a wind energy 
project in an area of western New York referred to as the Buffalo Road Study Area (Study 
Area).  The Study Area is located in the towns of Orangeville and Warsaw, Wyoming County, 
New York, and encompasses eight small hills south of Attica reservoir.  This report has been 
prepared by Stantec Consulting, formerly Woodlot Alternatives, Inc., (Stantec) to summarize the 
results of the spring 2007 breeding bird surveys and area searches conducted within the Study 
Area.  
Observers gathered information on species identification, abundance, nest building, courtship 
displays, and other notable behaviors.  These survey efforts will help to establish a baseline of 
the area’s breeding avifauna, which then in turn may be used for any future post-construction 
habitat displacement surveys to determine if, and to what extent, the wind turbines may 
disturb/displace nesting birds.   

1.2 Study Area Description 

The Buffalo Road Study Area is located in western New York, east of Lake Erie and west of the 
Finger Lakes region.  The Study Area is within the Cattaraugus Highlands of the Appalachian 
Plateau ecozone and is characterized by flat-topped plateau uplands with deep intersecting 
valleys.  Elevations range from 1,000 to 2,000 feet (ft) (305 to 610 meters [m]).  The climate is 
temperate with cold, snowy winters and warm summers with abundant precipitation.  Agriculture 
is the primary land use throughout the region (Andrle and Carroll 1988).   
 
Avian species representative of grasslands, croplands, pastures, sharp transitional edges, and 
fragmented woodlands would be expected to occur in this ecosystem.  Species known to prefer 
or to require expansive tracts of intact forest would be unlikely to breed within the Study Area.  
Species listed as Endangered, Threatened, or of Special Concern by the New York State 
Department of Environmental Conservation (NYSDEC) that could be expected in the proposed 
project area include northern harrier (Circus cyaneus), upland sandpiper (Bartramia 
longicauda), horned lark (Eremophila alpestris), grasshopper sparrow (Ammodramus 
savannarum), and vesper sparrow (Pooecetes gramineus). 
 

1.3 Study Area Habitat Types 

A diversity of habitat types, including regenerating stands of hardwood, abandoned fields, 
hayfields, croplands, and low density residential areas occur in the Study Area.  The majority of 
forested plots within the Study Area show signs of recent and past timber harvesting or are 
regenerating after agricultural use; thus, many of the forests are comprised of younger pole 
sized trees.  Forested plots are comprised of oak (Querucs spp.), maple (Acer spp.), beech 
(Fagus grandifolia), American basswood (Tilia americana), and cherry (Prunus spp.) (Andrle 
and Carroll 1988).  Human activity has created, and is maintaining, the habitats of the Study 
Area.  Some of the grasslands have been abandoned, and others are being maintained and 
actively cultivated for hay, crops, or pasture.  In some areas, the transition between cultivated 
fields and woodlands is buffered by early-successional or scrub habitat.   
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Habitats surveyed during the spring BBS were predominantly agricultural.  These areas 
consisted of pasturelands dominated by graminoids, and surrounded by rural development (i.e., 
farms and associated out-buildings), forest fragments, and/or hedge rows.  Some agricultural 
habitats surveyed contained components of active crop lands, including corn and soybean.   
 
The non-agricultural areas surveyed were woodlots of beach-maple mesic forest and/or 
successional northern hardwood forest.  These forest fragments exist in a mosaic of agriculture 
and rural development.  These ‘islands’ of forest provide little interior forest habitat and support 
a substantial component of exotic plant species.  Exotic species observed within the study area 
included; Norway spruce (Picea abies), Norway maple (Acer platanoides), European 
honeysuckle (Lonicera xylosteum), barberry (Berberis spp.) and Japanese knotweed 
(Polygonum cuspidatum).   
 
Forested plots were of mixed age with some regenerating hardwoods and some mature second 
growth hardwood cohorts.  The forest edge areas consisted of both hard edge, where open 
habitat abutted against closed canopy forest, and soft edge, where a variety of shrubs and 
regenerating early successional trees gradually integrated with the more mature forest. 
 
The study area is almost entirely upland, and is primarily well drained.  It appears to support no 
major wetland complexes.  No major wetlands were observed near point count survey locations 
and none are believed to occur in the immediate Study Area.  However, the Study Area has not 
been assessed for wetlands; some wet areas were observed, but appeared to be limited in 
extent.  In addition, Attica reservoir lies north of the Study Area and is the closest sizable body 
of water. 
 
2 Methods 

2.1 Point Count Field Surveys 

Breeding bird surveys were conducted at the Study Area during the months of May and June 
2007 (Figure 1).  The point count method, modeled on U.S. Fish and Wildlife Service (FWS) 
Breeding Bird Survey (BBS) methodology (Sauer et al. 1997), was used to count individuals of 
each species located at a series of survey points.  Twenty-seven points were sampled:  15 
points in agricultural/fields; 7 in fragmented forested habitats; and 5 along field and forest edge 
habitats.  Generally, 13 and then 14 points were surveyed per day on consecutive days.  
Surveys took place on a total of 6 days in late May and early June (May 24, 25 and June 18, 19, 
20, 26), with an additional day of Area Searches on June 25  The survey point counts were 
repeated three times to coincide with breeding birds during peak nesting season, when males 
are calling most frequently.  Survey locations were chosen in correlation to the potential 
locations of any future wind turbines, as well as to provide proportional coverage of the Study 
Area’s habitat types.  The survey points were spaced generally greater than 250 m apart, to 
ensure that double-counting of individuals did not occur.  Point locations were recorded using 
GPS, and habitat notes were taken at each point.  
 
All points were surveyed on days with suitable weather conditions, which included generally 
mild conditions or, at worst, light to moderate winds (Table 1).  Surveys were not conducted 
during periods of high winds.  Surveys were timed to coincide with the hours of peak bird 
singing activity, approximately 4:30 to 11:30 AM.  Each point was surveyed from the center of 
the plot for 10 minutes during which all visual or audible observations of birds were recorded 
onto a data sheet for that point.  Each bird was identified to species and its distance from the 
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survey site was recorded (0-50 m, 50-100 m, or >100 m).  This method is similar to the 
methodology of the FWS BBS and provides the opportunity for comparison with other BBS data 
in the future.  The approximate location of each bird was also plotted on a point count data 
sheet to ensure individual birds were not double-counted. 
 
When possible, species identifications of birds flying overhead (flyovers) were documented, as 
were observations of notable activities (e.g., singing, courtship flights, territorial displays, nest 
flushes, food exchanges, or foraging).  In addition, bird observations made incidental to the 
survey were noted. 
 

Table 1.  Weather conditions during Spring BBS 2007*. 

Date Average 
Temp 

Average Wind 
Speed 

Average 
Wind 

Direction 
Precipitation 

24-May 23oC (74oF ) 16 km/hr (10 mph) SE -- 
25-May 23oC (74oF ) 13 km/hr (8 mph) SW -- 
18-Jun 23oC (74oF ) 5 km/hr (3 mph) SE -- 
19-Jun 25oC (78oF ) 13 km/hr (8 mph) SE -- 
20-Jun 17oC (64oF ) 8 km/hr (5 mph) WNW -- 
25-Jun 24oC (76oF ) 13 km/hr (8 mph) ESE -- 

26-Jun 25oC (78oF ) 10 km/hr (6 mph) SE -- 
* Weather data compiled on-site by surveying biologists, 

supplemented by records from <http:\\www.weatherunderground.com>. 

2.2 Area Searches 

In addition to point count field surveys, six supplemental area searches were conducted 
throughout the Study Area (Figure 1).  These focused on areas potentially containing rare 
species and documented species not as effectively detected by point count survey methods 
(Ralph et al. 1993).  Area searches were conducted in sections of the Study Area not already 
sampled during point count surveys, generally for several hours after the time allotted for the 
point count surveys, but also occasionally in the early morning and the evening.  During these 
surveys, all species detected, the habitat type, and behavior notes were recorded.   
 
Area searches were located in habitats that did not occur within the Study Area, or occurred 
within the Study Area but at low density.  The Area Searches were intended to document rare or 
uncommon species that may be present in the region of the Study Area, but would likely not be 
present at point count locations.  The habitats surveyed during area searches included small 
wetlands, the Attica reservoir, small rivers drainages, a stand of pitch pine (Pinus rigida), and 
Bannan swamp.  By surveying these habitat areas, which were markedly different from the point 
count locations, it was anticipated that a comparison of species diversity and community 
composition could be made between the area search locations and the point count locations.  In 
addition, birds observed in the Study Area, while traveling between point count and area search 
locations, were recorded as incidental observations.   
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point count locations.  The relative abundance of all bird species per forest point was 9.39 
(Appendix A, Table 3). 
 
Field Edge Point Counts 
 
Eighteen percent of survey points were in field edge habitat (5 point count locations).  Twenty-
two percent of the bird observations (101 observations) and 52 percent of the total species 
observed occurred at the field edge points.  Species richness at field edge habitat point counts 
was 30.  Ten percent of total species observed (6 species) were unique to the field edge 
habitats.  Eastern king bird (Tyrannus tyrannus), hooded warbler (Wilsonia citrina), house finch 
(Carpodacus mexicanus), killdeer, prairie warbler (Dendroica discolor), and veery (Catharus 
fuscescens) were observed only at field edge point count locations.  The most frequently 
observed species were American crow, American robin, and song sparrow.  The most 
(relatively) abundant species at the field edge points were American crow, yellow warbler, and 
song sparrow.  The relative abundance of all bird species per field edge point was 6.73 
(Appendix A, Table 4).   
 
Comparison with NY BBA and USGS BBS 
 
The species diversity of the Study Area, as documented in the BBS, was compared with NY 
BBA and USGS BBS avian species data from in and around the Study Area.  Species diversity, 
documented during both the USGS BBS and NY BBA presence/absence surveys, was 
substantially higher than that documented within the Study Area by the Stantec BBS. 
 
The pooled results of the eight NY BBA surveys documented a total of 135 species, 74 of which 
were not observed within the Study Area (Appendix A, Table 5).  The USGS BBS showed a 
similar level of diversity in the area.  A total of 107 species were observed along the USGS BBS 
route number 58, and a total of 108 species were observed along route 55, (Figure 2; Appendix 
A, Tables 6 and 7).   
 
Twelve species of New York State Threatened, and Special Concern species (NY DEC) were 
observed along the two USGS BBS Routes in the vicinity of the Study Area (Appendix A, Tables 
6 and 7).  Fifteen Threatened or Special Concern species (NY DEC) were observed throughout 
the eight NY BBA study blocks (Figure 2; Appendix A, Table 5).  Within the eight local NY BBA 
blocks, a pair of bald eagles (Haliaeetus leucocephalus) was observed in block 2374C on June 
19, 2000.  This observation of a pair of eagles was made in “suitable nesting habitat in the 
breeding season” (Andrle and Carroll 1988).  This BBA block contains Attica reservoir, the most 
likely location of this sighting.  Therefore, there is some potential that a nesting pair of bald 
eagles once occurred at the reservoir, and the reservoir may provide suitable habitat for this 
species.  No bald eagles were observed during the BBS conducted by Stantec in spring of 
2007, nor were eagles documented in any other NY BBA block or during the USGS BBS 
conducted along either route 55 or 58. 
 
Of the birds observed during the Stantec BBS, three wood warblers (Parulidae) and a ruby-
crowned kinglet (Regulus calendula) represent species not seen during either the USGS BBS or 
NY BBA surveys.  The three warbler species were black-throated blue warbler (Dendroica 
caerukescens), northern parula (Parula americana), and prairie warbler (Dendroica discolor).  
The black-throated blue warbler and northern parula are species common to mature woodlands 
and relatively undisturbed forested tracts (Holmes et al. 2005, Moldenhauer and Regelski 1996) 
which are not present in the study area, so it is probable that they were observed during a 
migration stopover.  Both species were observed early in the survey period and were not seen 
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during the point counts in June.  Prairie warbler is a relatively common species in abandoned 
fields and pastures as well as shrubby areas near power lines (Nolan et al. 1999) and likely 
breeds in the Study Area.  Ruby-crowned kinglet is not likely to breed in the Study Area, as it is 
south of its known breeding range and north of its know wintering range (Ingold and Wallace 
1994).  Therefore, the observed kinglets were likely migrating north towards more suitable 
breeding habitat and, like the black-throated blue and northern parula, utilized the Study Area as 
a migration stopover.      
 
4 Discussion 
Spring BBS surveys documented a total of 58 species, and area searches accounted for an 
additional seven species, resulting in a total of 65 species observed in the Study Area.  Surveys 
were conducted during the peak of the nesting season, mainly in the morning when detection of 
birds is greatest, and during optimal weather conditions for detection.  It is likely, therefore, that 
the species richness detected during surveys is a suitable reflection of the species composition 
of breeding birds in the Study Area.  However, certain species that make infrequent 
vocalizations, such as some species of woodpecker, can be under represented during this type 
of breeding bird survey (Farnsworth et al. 2002). 
 
The species encountered during the BBS at the Study Area are consistent with those expected 
in field, forest, and edge habitats.  The most abundant birds across all habitat types are well-
documented as breeding species in the Study Area:  red-winged blackbird, American crow, 
bobolink, American robin, and song sparrow (Andrle and Carroll 1988).  
 
The point count survey produces an index of relative abundance, rather than a complete count 
of breeding bird populations (Sauer et al. 1997).  The overall relative abundance was 5.73 
birds/point with the greatest relative abundance occurring at the fragmented forest points (9.39).  
Relative abundance for agricultural/field and field edge habitats was similar at 5.40 and 6.73, 
respectively.  The most abundant birds within each habitat type were consistent with historical 
records for the project area.  The red-winged blackbird and bobolink were the most abundant 
and most frequent species recorded.   
 
In general, the species observed in the agricultural/field, fragmented forest, and field edge 
habitats of the Study Area are species that are common to the region and are typical of the 
habitats in which they were observed.  The number of habitat-specific species found in each 
habitat type was generally consistent with the number of survey points in that habitat, i.e., 
agricultural/field habitat with 15 survey points had 13 habitat-specific species and the field edge 
habitat with 5 survey points had 6 habitat-specific species.  The fragmented forest habitat had a 
different assemblage of habitat-specific species, 13, at seven point count locations (Appendix A, 
Tables 1 through 4).   
 
Species that were only detected during area searches were the eastern phoebe (Sayornis 
phoebe), great blue heron (Ardea herodias), hairy woodpecker (Picoides villosus), hooded 
merganser (Lophodytes cucullatus), house wren (Troglodytes aedon), northern harrier, and red-
breasted nuthatch (Sitta canadensis).  Area searches documented the presence of only one 
New York State threatened species, northern harrier.  
 
Observations of New York state listed species during the point count portion of the survey 
occurred in agricultural/field habitat only.  A single vesper sparrow and a single grasshopper 
sparrow were observed in late May at BBS points four and seven, respectively.  Both locations 
are in agricultural/field habitats with suitable characteristics to support nesting locations for 
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either of these species.  Vesper sparrow utilize a variety of open grassland habitat, typically 
preferring drier areas with short graminoides and some shrubby vegetation (Best and 
Rodenhouse 1984).  Similar habitat characteristics are suitable for grasshopper sparrows, which 
typically favor dry fields with some bare ground and a low density of shrubs (Vickery 1996).  The 
relative abundance of these species was low, and their distribution in the project area was 
localized.  However, due to the habitat characteristics present, the timing of the observations 
(during the breeding period), and the known ranges of these species, there is a substantial 
possibility that both species breed within the Study Area, or are present throughout the breeding 
period.   
 
The documentation of a pair of northern harriers at area search location 1 was not unexpected, 
considering the habitat present at that search location as well as in many sections of the Study 
Area.  Area search location 1 consists of open upland fields, as well as an adjacent pitch pine 
forest.  The northern harrier pair was seen flying low over the field, near point count 13, and 
appeared to be hunting.  Since the pair was not seen subsequently during the point count 
surveys conducted near the area search location, they may not be breeding at that location.  It 
is likely that any northern harrier present in the Study Area utilize a variety of the open 
agricultural fields and mesic grasslands to forage and/or breed (Macwhirter et al. 1996).   
 
It is important to note that no upland sandpiper (Batramia longicauda) were observed during the 
BBS point count or area search surveys, despite some potentially appropriate habitat in portions 
of the Study Area (Houston and Bowen 2001). 
 
The discrepancies between levels of species diversity observed within the immediate Study 
Area and levels observed in the broader region (as documented by NY BBA and USGS BBS), 
are likely the result of survey area size and the types of habitat surveyed. 
 
In the case of some species documented in the NY BBA and USGS BBS, there is no suitable 
habitat available within the study area.  For example species such as pied-billed grebe 
(Podilymbus podiceps), osprey (Pandion haliaetus), and Virginia rail (Rallus limicola), rely on 
substantial wetland complexes which the immediate Study Area does not contain.  For other 
species, such as Henslow’s sparrow (Ammodramus henslowii) and upland sandpiper (Bartramia 
longicauda), suitable habitat may exist within the Study Area, but suitable amounts of the habitat 
may not be present; in addition, these species occur at low densities within the region, making 
them less likely to occur even in suitable habitat.   
 
 
5 Conclusions 
No state or federally endangered species were observed during surveys within the Study Area.  
However, some state threatened and state species of concern were observed in 
agricultural/field habitats.  The fact that vesper sparrow, grasshopper sparrow, and northern 
harrier were observed during surveys suggests that grassland habitats in the Study Area do 
provide suitable habitat for these species.  Any wind turbines that may be proposed in the future 
for these areas should be sited carefully.  The forested habitats present have been harvested or 
partially cleared and are already heavily fragmented.  This habitat type did not support any 
threatened or special concern species.   
 
As with any rare species, the loss of a few individuals from a population should be considered 
more significant than for more abundant species.  The occurrence of these grassland-
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associated species in the Study Area may pose potential risk to the local populations of these 
species, if any future actions result in the construction of a wind energy facility.  
 
Northern harrier may be at greater risk due to their breeding and, to a lesser extent, their 
foraging behavior.  Northern harriers, a grassland-associated species, fly low over the ground 
searching for food.  Most of their foraging behavior is below average modern turbine height 
(circa 120 m).  However, during the breeding season, male northern harriers take part in aerial 
courtship displays, referred to as “sky dancing”, with undulating flights of steep climbs and 
descents (Simmons 1988, Christiansen and Reinert 1990).  This sky dancing behavior may 
briefly put northern harriers at a greater collision risk than other species because the display 
behavior takes place in the rotor zone of average modern wind turbines.   
 
Similar to northern harriers, upland sandpipers (NYS Threatened) are a grassland species and 
typically engage in low elevation flights over their breeding territory (Roberts 1936).  These 
flights include a flutter stroke and vocalizations that generally occur within the turbine zone.  As 
with the male northern harrier, these flights are limited in duration and occur only during a brief, 
annual breeding period (typically early to mid-Spring).  However, no upland sandpipers were 
documented during the spring BBS of 2007, and it is therefore probable that they do not occur in 
the Study Area.  Conversely, unlike the northern harrier and upland sandpiper, both the vesper 
sparrow (NYS Species of Concern) and grasshopper sparrow (NYS Species of Concern) 
breeding and foraging movements are generally close to the ground and, therefore, limit the 
potential risk or exposure of individuals to collisions with any future wind turbines.  Impacts to 
these species, if any, would likely be in the form of displacement or loss of habitat from turbine 
construction and the construction of associated infrastructures.     
 
While individuals of these species could be at risk of colliding with the proposed wind turbines, 
the absolute risk is unknown due to a lack of data on species specific interactions with wind 
turbine.  More information on these interactions is becoming available, though the growth and 
distribution of this information is generally slow.  
 
Comparison with NY BBA and USGS BBS  
 
The species diversity, documented during the point count surveys and supplemental area 
searches, indicates an overall low richness of avifauna within the immediate Study Area.  The 
species diversity of the greater region, as documented by the NY BBA and USGS BBS, 
indicates that there are pockets of higher diversity and a greater overall richness of avifauna in 
northern Wyoming County.  The species documented during the Buffalo Road BBS are 
generally those inhabiting agricultural lands, grassland, fragmented forests, and other disturbed 
or regenerating areas.  The additional species documented by the area searches were generally 
similar, with the exception of a few species more common to those habitat types surveyed, such 
as wetlands and riparian areas.  The species documented by the USGS and NY BBA surveys 
included many of the species documented in the Buffalo Road Study, with the addition of many 
habitat specialists and less common species. 
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Common name Scientific name 0-50 m 50-100 m > 100 m Flyovers Total
American crow Corvus brachyrhynchos 2 18 20 6 46

American goldfinch Carduelis tristis 9 9
American kestrel Falco sparverius 1 1
American redstart Setophaga ruticilla 5 5
American robin Turdus migratorius 3 20 1 1 25
barn swallow Hirundo rustica 5 1 6 12

barred owl Strix varia 1 1
black-capped chickadee Poecile atricapilla 1 10 2 13

black-throated blue warbler Dendroica caerulescens 2 2
blue jay Cyanocitta cristata 1 8 2 11
bobolink Dolichonyx oryzivorus 7 39 1 47

brown-headed cowbird Molothrus ater 1 4 5
Canada goose Branta canadensis 1 1
cedar waxwing Bombycilla cedrorum 4 4

chestnut-sided warbler Dendroica pensylvanica 2 8 1 11
chipping sparrow Spizella passerina 11 11
common grackle Quiscalus quiscula 2 7 1 10

common yellowthroat Geothlypis trichas 2 15 2 19
dark-eyed junco Junco hyemalis 1 1 2

downy woodpecker Picoides pubescens 1 1
eastern kingbird Tyrannus tyrannus 1 1

eastern meadowlark Sturnella magna 1 11 12
eastern towhee Pipilo erythrophthalmus 1 1

eastern wood-pewee Contopus virens 3 2 5
european starling Sturnus vulgaris 1 1 2

field sparrow Spizella pusilla 1 1 2
grasshopper sparrow Ammodramus savannarum 1 1

gray catbird Dumetella carolinensis 6 5 11
hermit thrush Catharus guttatus 1 4 5

hooded warbler Wilsonia citrina 1 1
house finch Carpodacus mexicanus 1 1

indigo bunting Passerina cyanea 2 3 5
killdeer Charadrius vociferus 1 1

magnolia warbler Dendroica magnolia 3 3
mallard Anas platyrhynchos 1 1 1 2 5

mourning dove Zenaida macroura 9 3 12
northern (yellow-shafted) flicker Colaptes auratus 3 1 4

northern cardinal Cardinalis cardinalis 1 1
northern parula Parula Americana 1 1

ovenbird Seiurus aurocapillus 3 3 6
pine warbler Dendroica pinus 1 1

prairie warbler Dendroica discolor 1 1
red-eyed vireo Vireo olivaceus 2 7 9
red-tailed hawk Buteo jamaicensis 2 1 1 4

red-winged blackbird Agelaius phoenceus 6 37 10 53
ruby-crowned kinglet Regulus calendula 3 3

ruby-throated hummingbird Archilochus colubris 2 2
savannah sparrow Passerculus sandwichensis 8 6 14

scarlet tanager Piranga olivacea 1 1
song sparrow Melospiza melodia 8 16 24

swamp sparrow Melospiza georgiana 1 1
tree swallow Tachycineta bicolor 2 2 4

veery Cartharus fuscescens 3 3
vesper sparrow Pooecetes gramineus 1 1

white-breasted nuthatch Sitta carolinensis 1 1
wood thrush Hylocichla mustelina 1 1

yellow warbler Dendroica petechia 8 10 1 19
yellow-rumped warbler Dendroica coronata 1 4 1 6

77 312 56 19 464

Table 1.  Total number of species and individuals detected, and distance from observer at 26 point count locations during three survey 
periods - Spring 2007*

Total 

*Numbers are largely singing males, some observations were females, non-singing males and other visually identified individuals  
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Totala Relative 
abundanceb Frequencyc

american crow 21 0.47 87%
american goldfinch 3 0.07 20%

american kestrel 1 0.02 7%
american redstart 1 0.02 7%
american robin 7 0.16 33%
barn swallow 10 0.22 40%

black-capped chickadee 4 0.09 20%
blue jay 5 0.11 27%
bobolink 39 0.87 87%

brown-headed cowbird 1 0.02 7%
Canada goose 1 0.02 7%
cedar waxwing 4 0.09 27%

chestnut-sided warbler 4 0.09 20%
chipping sparrow 4 0.09 27%
common grackle 8 0.18 53%

common yellowthroat 13 0.29 67%
eastern meadowlark 12 0.27 47%
eastern wood-pewee 1 0.02 7%

european starling 1 0.02 7%
field sparrow 1 0.02 7%

grasshopper sparrow 1 0.02 7%
gray catbird 5 0.11 27%

hermit thrush 1 0.02 7%
indigo bunting 3 0.07 13%

mallard 4 0.09 13%
mourning dove 6 0.13 33%

northern cardinal 1 0.02 7%
ovenbird 2 0.04 13%

red-eyed vireo 1 0.02 7%
red-winged blackbird 40 0.89 93%

savannah sparrow 13 0.29 47%
song sparrow 11 0.24 53%

vesper sparrow 1 0.02 7%
tree swallow 4 0.09 20%

yellow warbler 5 0.11 27%
yellow-rumped warbler 3 0.07 20%

b  Mean number of birds observed.

c  Percentage of survey points within habitat type at which the species was observed

Table 2.  Total number of observations, relative abundance, and frequency of species at point count locations 
during three survey periods  -  Spring 2007

Species
Agricultural Field (15 points)

a  Total number of individuals detected (mainly singing males, also males and females that were visually 
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Totala Relative 
abundanceb Frequencyc

american crow 10 0.48 86%
american goldfinch 3 0.14 29%
american redstart 3 0.14 29%

american robin 10 0.48 71%
barn swallow 1 0.05 14%
barred owl 1 0.05 14%

black-capped chickadee 6 0.29 57%
black-throated blue warbler 2 0.10 14%

blue jay 6 0.29 57%
bobolink 3 0.14 29%

brown-headed cowbird 4 0.19 43%
chestnut-sided warbler 3 0.14 43%

chipping sparrow 6 0.29 71%
common grackle 1 0.05 14%

common yellowthroat 2 0.10 29%
dark-eyed junco 2 0.10 14%

downy woodpecker 1 0.05 14%
eastern towhee 1 0.05 14%

eastern wood-pewee 3 0.14 43%
gray catbird 1 0.05 14%

hermit thrush 4 0.19 43%
indigo bunting 1 0.05 14%

magnolia warbler 3 0.14 43%
mallard 1 0.05 14%

mourning dove 6 0.29 43%
northern (yellow-shafted) flicker 1 0.05 14%

northern parula 1 0.05 14%
ovenbird 3 0.14 29%

pine warbler 1 0.05 14%
red-eyed vireo 6 0.29 71%
red-tailed hawk 2 0.10 29%

red-winged blackbird 4 0.19 43%
ruby-crowned kinglet 3 0.14 29%

ruby-throated hummingbird 1 0.05 14%
savannah sparrow 1 0.05 14%

scarlet tanager 1 0.05 14%
song sparrow 4 0.19 43%

swamp sparrow 1 0.05 14%
white-breasted nuthatch 1 0.05 14%

wood thrush 1 0.05 14%
yellow warbler 3 0.14 29%

yellow-rumped warbler 3 0.14 29%

b  Mean number of birds observed.

c  Percentage of survey points within habitat type at which the species was observed

Table 3.  Total number of observations, relative abundance, and frequency of species at point count 
locations during three survey periods  -  Spring 2007

Species

Fragmented Forest  (7points)

a  Total number of individuals detected (mainly singing males, also males and females that were visually 
observed).
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Table 4.  Total number of observations, relative abundance, and frequency 
of species at point count locations during three survey periods  -  Spring 

2007 

Field Edge (5 points) 
Species 

Totala Relative 
abundanceb Frequencyc 

american crow 15 1.00 100% 
american goldfinch 3 0.20 60% 
american redstart 1 0.07 20% 

american robin 8 0.53 100% 
barn swallow 1 0.07 20% 

black-capped chickadee 3 0.20 40% 
bobolink 5 0.33 60% 

chestnut-sided warbler 4 0.27 80% 
chipping sparrow 1 0.07 20% 
common grackle 1 0.07 20% 

common yellowthroat 4 0.27 80% 
eastern kingbird 1 0.07 20% 

eastern wood-pewee 1 0.07 20% 
european starling 1 0.07 20% 

field sparrow 1 0.07 20% 
gray catbird 5 0.33 80% 

hooded warbler 1 0.07 20% 
house finch 1 0.07 20% 

indigo bunting 1 0.07 20% 
killdeer 1 0.07 20% 

northern (yellow-shafted) flicker 3 0.20 40% 
ovenbird 1 0.07 20% 

prairie warbler 1 0.07 20% 
red-eyed vireo 2 0.13 40% 
red-tailed hawk 2 0.13 20% 

red-winged blackbird 9 0.60 80% 
ruby-throated hummingbird 1 0.07 20% 

song sparrow 9 0.60 100% 
veery 3 0.20 40% 

yellow warbler 11 0.73 60% 
a  Total number of individuals detected (mainly singing males, also males 

and females that were visually observed). 
b  Mean number of birds observed. 

c  Percentage of survey points within habitat type at which the species was 
observed 


