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Point Pelee, the southernmost region of mainland
Canada, is an elongated peninsula that juts into Lake
Erie. Point Pelee National Park of Canada (PPNP) is
composed of marshes, forests, beaches and fields bor-
dered to the north by a highly fragmented agricultural
landscape (Smits et al. 2005). The combination of its
southerly location and the moderating influence of
the lake provides Point Pelee with the warmest mean
temperatures, mildest winters, and longest frost-free
period in Ontario (McLachlan and Bazely 2001). As a
result, the flora and fauna of the park are more similar
to those of the American Midwest and the Carolinas
than to the rest of Canada. Because of its unique bio-
logical characteristics within Canada, PPNP was the
first Canadian park established for its biological signi-
ficance (Crow and Smith 2007).
Carolinian forests constitute an uncommon and

fragmented Canadian habitat restricted primarily to
sites near the northern shore of Lake Erie (National
Parks Service 1972*). They are home to many species
characteristic of the Carolinian life zone (National
Parks Service 1972*) which covers just 0.25% of Can-
ada’s landmass yet contains the highest biological
diversity and largest number of rare plant and animal
species in the country (McLachlan and Bazely 2002).
The forests of Point Pelee are unique within Canada,
even compared to other Carolinian forests. They are

dominated by three species: Northern Hackberry (Celtis
occidentalis), Black Walnut (Juglans nigra), and Red/
Green Ash (Fraxinus pennsylvanica). Other common
species include Sugar Maple (Acer saccharum), sev-
eral species of oaks (Quercus spp.), Basswood (Tilia
americana), Eastern Redcedar (Juniper virginiana),
Shagbark Hickory (Carya ovata), and Northern Spice-
bush (Lindera benzoin) (Parks Canada 2009*). Ap-
proximately 9% of the trees at PPNP are ashes (Koh
and Spangler 2004*): Red/Green Ash, White Ash
(Fraxinus americana), Black Ash (Fraxinus nigra),
and Blue Ash (Fraxinus quadrangulata), a COSEWIC
species of “special concern” in Canada. Ashes are most
common in moist interior forests and in the upper beach
zone, particularly on the western side of the peninsula.
Point Pelee National Park is of great scientific value

because of its unique ecological communities, the un-
usual geological formation of the point itself, and the
intense spring migration, during which large numbers
of water birds, shorebirds and passerines transit the
park en route to their summer nesting grounds. The
exceptional bird traffic is due to the park’s location:
Point Pelee is the first land many migrants encounter
after flying north across Lake Erie (Smits 2005). The
bird migration attracts thousands of birders annually,
and these birders contribute significantly to the econ-
omy of the region (Hvenegaard et al. 1989).
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The Emerald Ash Borer (EAB), Agrilus planipennis
(Coleoptera: Buprestidae), is a wood-boring beetle that
feeds on ash trees (Fraxinus spp.). Native to Asia, it
was discovered in southeastern Michigan and neigh-
boring Ontario in 2002 (McCullough and Siegart
2007). The extensive tunneling of EAB larvae under
the bark kills most ash trees that become infested, from
pre-reproductive trees ≤5 cm in diameter to mature
trees >90 cm in diameter (OMNR 2009*). Ash trees
are among the most common trees in deciduous forests
of the northeastern USA and eastern Canada; they
are also widely planted as shade trees in urban areas
(Sinclair and Griffiths 1994; Poland and McCullough
2006). Ash seeds are reported to be important sources
of food for foraging wildlife such as Wild Turkeys
(Meleagris gallopavo), squirrels, small rodents, quail
and various songbirds (Ostfeld et al. 1997; Hulme
1998; MacGowan 2003*).
Despite quarantines and restrictions on the move-

ment of firewood, timber, and nursery trees, the EAB
continues to expand its range. By 2009 it had been
recorded as far north as Sault Ste. Marie and as far
east as Ottawa and Montreal in Canada (CFIA 2009*)
and had been detected in 13 states of the USA (USDA
2009*). The EAB has been responsible for the deaths
of more than 50 million ash trees in both urban and
forested areas in eastern North America (Poland and
McCullough 2006; McCullough and Siegart 2007;
NYSDEC 2008*).
Invasive forest pests that kill their host trees can

change bird communities. A recent example explored in
the northeastern United States is the Hemlock Woolly
Adelgid (Adelges tsugae), which has eliminated Eastern
Hemlock (Tsuga canadensis) trees from much of the
eastern United States over the past 20 years. Hemlock-
dwelling species, e.g., Black-throated Green Warbler
(Dendroica virens), Blackburnian Warbler (Dendroica
fusca), Blue-headed Vireo (Vireo solitarius), and Aca-
dian Flycatcher (Empidonax virescens), have declined
in abundance, whereas species that inhabit deciduous
forests, e.g., Eastern Wood-Pewee, Great Crested Fly-
catcher, Red-eyed Vireo, and Wood Thrush, or more
fragmented forests, e.g., Brown-headed Cowbird,
Tufted Titmouse (Baeolophus bicolor) and White-
breasted Nuthatch (Sitta carolinensis), have benefited
from the loss of hemlock trees (Tingley et al. 2002;
Ross et al. 2004; Becker et al. 2008) (scientific names
of species recorded at PPNP are given in Table 1). In
another study of high-elevation Red Spruce (Picea
rubens)/Fraser Fir (Abies fraseri) forests in theAppala-
chian Mountains, the loss of conifers caused by the
introduced Balsam Woolly Adelgid (Adelges piceae),
subsequent windthrow, and air pollution changed avian
communities in much the same way as fire or logging
would (Rabenold et al. 1998).
Because the EAB has only recently been recognized

as a pest in NorthAmerica, there have been few studies
on its effects on natural tree communities (Smith et
al. 2006; Gandhi et al. 2008; Rebek et al. 2008) and

none quantifying the effects on birds. The biological
and economic importance of birds to PPNP led us to
select it as a study site to quantify the effects of the
EAB on breeding bird communities. To understand
these effects, baseline studies of breeding bird popu-
lations at PPNP prior to the infestation of ash trees by
EAB are required. Here we report on the results of
censuses conducted in 2006 and 2007 in moist interior
forests of PPNP using spot-mapping techniques and
review the changes in the bird fauna that may occur
as the majority of ash trees at Point Pelee die within
the next five years.

Methods
Description of Plots
Two census plots were established in the southern

part of PPNP. They were chosen based on high popu-
lations of ash trees (Red/Green Ash) and nearly com-
plete canopy cover. The two plots differed in size and
shape as a result of physical and biotic features. They
were large enough to include most individual territories
of the species we expected to observe. The North Plot
(northwest corner: NAD83 Zone 17, 41.9295305,
—82.51374015), in Tilden Woods, was divided into
15 quadrats (40 m × 40 m) (Figure 1). It was the smaller
of the two plots at 200 m × 120 m (2.40 ha). The South
Plot (northwest corner: NAD83 Zone 17, 41.93659544,
—82.51175531), located in the western segment of
the Woodland Nature Trail, measured ~320 m ×
~120 m (3.84 ha). The South Plot was divided into 24
quadrats (~40 m × ~40 m) that varied slightly in size
and shape on the eastern and western edges due to the
presence of the Eastern Redcedar savannah habitat to
the east and the road to the point to the west (Figure
2).
The North and South Plots contained 93 and 202

ash trees with trunk diameters ≥10 cm, respectively.
For each tree, we recorded its location (via Garmin
eTrex Legend® HCx GPS, to an accuracy of ± 3 m),
diameter at breast height (dbh), and crown radius (by
measuring from the edge of the crown to the trunk
with a Mastercraft S7-4564-0 rangefinder). Crown radii
and trunk locations were entered into ArcGIS 9.0, and
the buffer feature was used to calculate the approxi-
mate area of each ash canopy. We estimated the mean
percentage of ash cover in each plot by overlaying a
1 cm × 1 cm clear grid sheet on the plot map, estimat-
ing the proportion of each square covered by the crowns
of ash trees, and then averaging the percentage of ash
crown cover over all squares. The mean (+ SD) dia-
meter of the trunks of ash trees in the North Plot was
26.5 ± 1.65 cm, and their crowns covered approxi-
mately 18% of the plot. The ash trees in the South Plot
were more mature, larger on average (mean diameter
41.1 ± 1.33 cm), and covered more (38%) of the
canopy area.
Plot grid points were flagged with pink plastic tape

to ensure they would be visible in the dense under-
growth. Walking routes followed previously existing
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woodland trails maintained by the park, where possi-
ble, and temporary foot-trails that we created. Trail
maps were created using the handheld GPS unit and
the computer program ArcGIS 9.0; these maps facili-
tated the localization of bird encounters. No point in
the plot was ever more than 50 m from the observer’s
daily route, as recommended by Bibby et al. (2000).
This permitted complete coverage of the plots.

Territory Mapping Methods
With the exception of plot size, our system of map-

ping bird territories followed the guidelines outlined
for bird census techniques by Bibby et al. (2000).
Because we selected sites with numerous ash trees,
the plots were constrained in size by the distribution
of the ash trees as well as by the road to the point and
the Eastern Redcedar savannah habitat, with the result
that our plots were smaller than the minimum plot size
recommended by Bibby et al. (2000). We recorded the
location and activity of all birds encountered during
multiple visits to each plot. Generally, the records for
each species allowed us to visualize distinct territories.
Mapping simultaneously singing males and aggressive
encounters was especially important in clarifying terri-
torial boundaries. Registrations recorded just outside
of plot boundaries were also considered in territory
size evaluations.
It was important that our methods be standardized to

allow for comparisons with future censuses. Standardi-

zation among our censuses was achieved by having
one person (HDD) conduct all fieldwork throughout
the study. Interpretation of the results obtained during
each field season followed the rules initially set out by
the International Bird Census Committee (Marchant
1983*) As long as these same methods are followed in
future censuses, it will be possible to quantify changes
in the breeding bird fauna.

Times and Routes
Too many visits lead to mapping confusion; too

few result in insufficient data to create reliable maps.
We restricted our visits to the month of June, when
birds exhibit the most territorial and nesting activity
and the number of migrants is at a minimum. The
British Trust for Ornithology’s Common Bird Census
has adopted ten visits over the entire breeding season
as a standard (Marchant 1983*). We made eight visits
to each plot during the month of June.
Only one plot was censused per day. We avoided

the hour before and the hour after sunrise because bird
activity then was too intense to be recorded accurately.
The observer maintained a slow pace when traversing
the plots in order to increase the chances of detecting
resident birds. Each census visit was completed in a
single block of time between 0700 and 1100h on alter-
nate weekdays. During these visits we used standard
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FIGURE 1. North Plot grid system, showing park trails (heavy
line), footpaths (thin line) and ash tree crowns.

FIGURE 2. South Plot grid system showing park trails, foot-
paths and ash tree crowns.
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symbols to represent the different types of interactions
that occur between conspecifics (Bibby et al. 2000).
Each species was assigned a code to enable rapid
recording of all birds encountered (Table 1).

Creation of territory maps
Birds were identified by both sight and sound. We

distinguished between bird songs (males singing on
territories) and calls (contact or alarm vocalizations by
males or females). Locations of vocalizing birds, birds
moving between points, and interactions between
individuals were plotted. After each daily census, data
were transferred onto separate maps for each bird
species. The final map for each species had observa-
tions combined from all visits, with the date and nature
of each observation noted.

Analysis of data
Standard rules of territory identification and analysis

(Bibby et al. 2000) were followed. Simultaneous sight-
ings or vocalizations of two males of the same species
had to be assigned to different individuals. Any active
nest automatically confirmed the existence of a ter-
ritory; subsequent registrations of a parent bird that
flew to or from its nest further defined its territorial

boundary. A minimum of 10 days between first and
last registration of a male in a particular region was
also required to designate a territory. If a male was
observed singing or displaying in a region for fewer
than 10 days, we identified him as a migrant or non-
territorial male and no territory was assigned (Bibby
et al. 2000).
We estimated numbers of potentially breeding males

of three non-territorial species. For Brown-headed
Cowbirds, we averaged the number of male birds
recorded each day over the eight observation days.
We followed this same method for Red-winged
Blackbirds observed in our plots, but we believe they
only foraged and did not nest within the forest plots.
Common Grackles presented two difficulties: they
were difficult to identify by sex in the dense under-
story and their young had probably fledged by June
(Cadman et al. 2007). For them, we present the aver-
age total number of individuals observed.
We used the Shannon index (Krebs 1989) to analyze

diversity of territorial birds for each plot in each of the
two years. This index is affected both by the number
of territorial species (i.e., species richness) and the
evenness of their abundance.
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TABLE 1. Coding used on field maps to record bird registrations, common and scientific names
of all species observed in both plots, and codes for the bird species we observed (Bibby
2000).

Red American Redstart Setophaga ruticilla
R American Robin Turdus migratorius
BO Baltimore Oriole Icterus galbula
BCU Black-billed Cuckoo Coccyzus erythropthalmus
CH Black-capped Chickadee Poecile atricapillus
BJ Blue Jay Cyanocitta cristata
COW Brown-headed Cowbird Molothrus ater
CW Carolina Wren Thryothorus ludovicianus
G Common Grackle Quiscalus quiscula
CY CommonYellowthroat Geothlypis trichas
DW DownyWoodpecker Picoides pubescens
TOW Eastern Towhee Pipilo erythopthalmus
PW Eastern Wood-Pewee Contopus virens
GC Great Crested Flycatcher Myiarchus crinitus
Cat Gray Catbird Dumetella carolinensis
HW House Wren Troglodytes aedon
IB Indigo Bunting Passerina cyanea
MD Mourning Dove Zenaida macroura
CA Northern Cardinal Cardinalis cardinalis
NF Northern Flicker Colaptes auratus
OO Orchard Oriole Icterus spurius
OV Ovenbird Seiurus aurocapilla
RB Red-bellied Woodpecker Melanerpes carolinus
RV Red-eyed Vireo Vireo olivaceus
RW Red-winged Blackbird Agelaius phoeniceus
RG/GR Rose-breasted Grosbeak Pheucticus ludovicianus
TV Turkey Vulture Cathartes aura
V Veery Cartharus fuscescens
WF Willow Flycatcher Empidonax traillii
WT Wood Thrush Hylocichla mustelina
YW YellowWarbler Dendroica petechia
YCU Yellow-billed Cuckoo Coccyzus americanus
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Results
All bird species observed in the study plots at

Point Pelee National Park are listed in Table 1, along
with their mapping codes.

North Plot
We recorded 22 species in the North Plot in 2006.

Of these 22 species, there were sufficient registrations
to establish a total of 57 territories (23.7 territories/ha)
for 17 species (Table 2). Of the five species for which
we could not establish territories, three are non-territor-
ial: Common Grackle, Brown-headed Cowbird, and
Red-winged Blackbird. The mean (± SD) numbers of
birds of these three species were as follows: Common
Grackle, 6.1 ± 1.8 total individuals observed (range
l–15, ~2.5 birds/ha); Brown-headed Cowbird, 1.1 ±
0.3 males (range 1–2, 0.5 males/ha); and Red-winged
Blackbird, 2.0 ± 1.5 males (range 0–12, 0.8 males/ha).
Although all three of these species were observed
regularly, we cannot be certain that they were breed-
ing within our plots. The other two species, Black-
billed Cuckoo and the CarolinaWren, had insufficient
registrations to allow territories to be designated
within the plot.
Twenty-three species were recorded in the North

Plot in 2007. There were sufficient registrations to
establish territory maps for 14 species (Table 2), with
a combined total of 53 territories (22.1 territories/ha).
Nine species had indefinable territories, three of which
were the same non-territorial species as in 2006 (mean
± SD): Common Grackle, 10.4 ± 4.8 total individuals
observed (range 2–43, ~4.3 individuals/ha); Brown-
headed Cowbird, 3.6 ± 0.8 males (range 0–7, 1.5
males/ha); and Red-winged Blackbird, 2.3 ± 1.2 males
(range 0–10, 1.0 males/ha). The remaining six species
—Common Yellowthroat, Eastern Towhee, Gray Cat-

bird, Mourning Dove, Ovenbird and Black-billed
Cuckoo—had insufficient registrations to allow terri-
tories to be determined.

South Plot
In 2006 we recorded 21 species in the South Plot.

We estimated that there was a total of 155 territories
(40.4 territories/ha) for 16 species (Table 2). Of the
five species for which we could not establish terri-
tories, we estimate the following numbers for the two
non-territorial species (mean ± SD): Common Grackle,
21.9 ± 2.4 total individuals observed (range 11–33,
~5.7 individuals/ha); and Brown-headed Cowbird,
1.4 ± 0.5 males (range 0–3, 0.4 males/ha). The re-
maining three, CommonYellowthroat, Indigo Bunting
and Turkey Vulture, had insufficient registrations to
allow their territories to be defined.
In 2007, we recorded 28 species in the South Plot.

We defined a total of 151 territories for 14 species
(39.3 territories/ha) (Table 2). Fourteen species had
indefinable territories: the Common Grackle, Brown-
headed Cowbird and Red-winged Blackbird were
non-territorial, and there were too few records to deter-
mine territories for 11 species: American Redstart,
Black-billed Cuckoo, Gray Catbird, Mourning Dove,
Northern Flicker, Orchard Oriole, Ovenbird, Red-
bellied Woodpecker, Red-eyed Vireo, Turkey Vulture
and Wood Thrush. Numbers (mean ± SD) for the
non-territorial species were as follows: Common
Grackle, 34.1 ± 4.5 total individuals observed (range
16–56, ~ 8.8 birds/ha); Brown-headed Cowbird, 5.6 ±
0.9 males (range 1–8, 1.5 males/ha); and Red-winged
Blackbird, 2.1 ± 0.8 males (range 0–7, 0.6 males/ha).
The Shannon diversity indices for breeding birds

at the two sites over the two years ranged between
2.07 and 2.54 (Table 3). The North Plot had slightly
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TABLE 2. Total number of bird territories located in the North and South Plots in 2006 and
2007, by species. See text for comments on three non-territorial species.

North Plot South Plot
Species 2006 2007 2006 2007

American Robin 11 10 21 34
Baltimore Oriole 5 8 49 33
Black-capped Chickadee 1 1 1 0
Blue Jay 5 4 6 4
CommonYellowthroat 3 2 0 1
DownyWoodpecker 4 4 8 5
Eastern Wood-Pewee 6 3 18 14
Great Crested Flycatcher 4 2 5 7
Gray Catbird 1 0 2 0
House Wren 1 1 2 1
Mourning Dove 1 0 3 0
Northern Cardinal 2 1 3 3
Rose-breasted Grosbeak 1 1 4 5
Wood Thrush 2 1 1 0
Yellow-billed Cuckoo 2 3 3 3
YellowWarbler 7 12 28 35
Indigo Bunting 1 0 0 0
Carolina Wren 0 0 1 4
Eastern Towhee 0 0 0 2
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higher values of the index than the South Plot in both
years of the study.

Discussion
We quantified the breeding birds of two mature

moist forests at Point Pelee that have a moderate pro-
portion of mature Red/Green Ash trees in order to be
able to assess future effects of the EAB on the avian
communities of these forests. We recorded 14–17
territorial breeding bird species plus three additional
non-territorial breeding bird species, two of which
we believe reproduced within our plots. There were
few differences in species recorded between plots
and years (Table 2). Three territorial species were by
far the most common in both plots over both years:
American Robin, Baltimore Oriole, and Yellow
Warbler. Together they comprised 54–65% of the
breeding birds in the plots. Interestingly, they are all
species commonly associated with more open habitats.
For unknown reasons, Baltimore Orioles were ex-
tremely abundant in the South Plot in 2006 (12.5 terri-
tories/ha); their density there in 2007 was considerably
lower (8.6/ha). Fewer male Baltimore Orioles were
recorded in the North Plot in 2006 and 2007 (2.1/ha
and 3.3/ha, respectively). The South Plot had 70%
(2006) and 78% (2007) higher density of bird terri-
tories, perhaps because it was a more mature forest
with larger trees.
The relatively small size of the plots resulted in

some stochastic differences among the less common
species recorded (e.g., Indigo Bunting, Eastern Tow-
hee, Common Yellowthroat, Gray Catbird, Mourning
Dove). Additionally, some differences in species and
relative abundances may be related to habitat differ-
ences between the plots. For example, Carolina Wrens
consistently inhabited the South Plot and surrounding
forest but were infrequently recorded in the North
Plot; the North Plot had higher densities of American
Robins than the South Plot.
Although the South Plot had approximately 75%

more territories/ha in each year of study, the North
Plot had higher evenness of species abundance, which
led to higher values in the Shannon index in each year
than in the South Plot (Table 3). The composition of
the breeding bird communities in each site differed
relatively little between years. Our censuses provide
a solid baseline from which to assess the changes that

may occur as ash trees are killed off by the Emerald
Ash Borer.
We were unable to use the census technique to esti-

mate the density of the three non-territorial species of
birds. However, by calculating the average number of
each of those species recorded daily across the study
period in each plot, we estimated the approximate
density of these three species. Common Grackles were
observed both alone and in groups. They often forage
and move in groups throughout the summer, making
it impossible to single out pairs (Sibley 2001). We
believe they nested within both plots, but no nests
were located. This could be attributed to Common
Grackles fledging as early as mid-April in southern
Ontario (Cadman et al. 2007). Early fledging of young
and the difficulty of determining sex of birds in mov-
ing flocks further complicated estimation of breeding
pairs. Because of these problems, we chose to report
the mean number of Common Grackles observed with-
out attempting to differentiate males, females, and im-
matures.
Brown-headed Cowbirds are promiscuous, non-

territorial, and wide-ranging. During the breeding sea-
son, Brown-headed Cowbirds can be observed alone,
in pairs, or in groups (Alsop 2001). Females un-
doubtedly laid eggs in the nests of birds breeding in
our plots but that was not confirmed.
The Red-winged Blackbirds in this study were

observed individually, paired and in flocks as they
foraged. There was no indication that they nested in
either plot.
Emerald Ash Borers were not detected in the park

until the summer of 2007, when the first three dead
ash trees killed by EAB were found. From initial
colonization of an ash tree, it generally takes EAB ~3
years to kill a tree, but the first 1–3 years of infestation
often go undetected (Poland and McCullough 2006).
Therefore, it is likely that EAB had arrived at PPNP by
2004. A quick survey in 2007 documented Red/Green
Ash trees infested with EAB over much of the upper
beach habitat of Point Pelee (G. Otis, unpublished
data). However, at the time of this study (2006 and
2007), there was no evidence that the EAB was present
in our bird study plots. By February 2010, nearly all
the ashes in the North Plot (50/50 trees checked) were
riddled with EAB galleries and were dead. Approxi-
mately 20% (11/50 trees checked) of ash trees in the
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TABLE 3. Summary of the number of territorial species of birds recorded in the ash-rich forest
plots at Point Pelee National Park. The Shannon-Wiener (S-W) indices for each plot-year are
presented. See text for discussion of three non-territorial species.

Plot Number of Number of Density of S-W
Year species territories territories index

North 2006 17 57 23.7/ha 2.54
2007 14 53 22.1/ha 2.27

South 2006 16 155 40.4.ha 2.4
2007 15 151 39.3/ha 2.07
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South Plot had EAB exit holes near ground level and
a few had been killed by EAB (G. Otis, unpublished
data). With approximately 9% of all trees at Point
Pelee being ashes (Koh and Spangler 2004*) and
20–40% of the trees in some habitats (e.g., the plots in
this study) being Red/Green Ashes, the EAB threat-
ens to alter habitats there substantially over the coming
years.
Given the rate of spread of the EAB observed else-

where and the extreme susceptibility of Red/Green
Ash trees to EAB (Anulewicz et al. 2007; Anulewicz
et al. 2008; Rebek et al. 2008), we anticipate that
most of the ash trees in our bird census plots will be
dead or heavily infested by 2011. Once an ash tree
dies, it takes only 1–3 years for the tree to fall (OMNR
2009*), creating gaps in the forest canopy. The result-
ing changes in forest structure and reduction in the
number of living trees providing food for birds should
be associated with a general decrease in the abundance
of most of the forest-breeding bird species we docu-
mented in this study. Those species that require rela-
tively large tracts of forest, e.g., the Wood Thrush
(Evans et al. 2008), may be eliminated, especially in
the South Plot, where approximately 40% of the crown
cover should be lost. There may be an increase in
species that occur in southwestern Ontario in patchy
woodland with brushy clearings: Song Sparrow
(Melospiza melodia), Yellow-breasted Chat (Icteria
virens), White-breasted Nuthatch, Indigo Bunting,
House Wren, Carolina Wren, and White-eyed Vireo
(Vireo griseus) (Cadman et al. 2007). Other species
that may benefit temporarily from the arrival of EAB
are the woodpeckers that are known to feed on EAB
larvae (Lindell et al. 2008). While Downy Woodpeck-
ers are common in the park, they may increase in num-
bers with the increased food supply and then decline
as the total number of trees is reduced. Red-headed
Woodpeckers (Melanerpes erythrocephalus), Red-
bellied Woodpeckers, and Hairy Woodpeckers (Pic-
oides villosus) may move in to feed on abundant EAB
larvae. The woodpeckers in turn create nest holes that
later serve as nesting sites for a number of species of
cavity-nesting birds (Sibley 2001; Cadman et al. 2007).
The loss of ash seeds may reduce the food supply of
some species of birds, such as the Northern Cardinal
(Stapanian et al. 1994), Wood Duck (Aix sponsa)
(Schaefer et al. 2003*), and Wild Turkey (Schroeder
1985; Dickson 1992), that breed in the park. The utili-
zation by native bird species of ash trees as a source
of food (both insects and seeds), as nest sites, and as
components of the habitats required for nesting remain
largely unquantified. The unfortunate arrival of the
Emerald Ash Borer in Point Pelee National Park will
provide an opportunity for some of these predictions
to be tested by means of censuses of breeding birds
at various intervals after the ash trees in these plots
have died.

Acknowledgments
We thank Laura Robson for her valuable assistance

in the field, unfailing optimism, and wonderful sense
of humour. Tammy Dobbie, Victoria Moran, and Josh
Keitel of Point Pelee National Park of Canada helped
with obtaining permits, lent the GPS equipment, and
provided GPS/GIS instruction. Diane Boyd from the
Data Resource Centre at the University of Guelph
provided instruction in the use of theArcGIS program.
Mike Cadman encouraged this study and shared pre-
publication data from the 2000–2005 Ontario Breeding
Bird Atlas. This project was made possible by funding
provided by the Gosling Foundation and a National
Science and Engineering Research Council of Canada
USRA award to Holly Dodds.

Documents Cited (marked * in text)
CFIA (Canadian Food Inspection Agency). 2009. Emerald

Ash Borer — latest information. Updated July 10, 2009.
Accessed December 24, 2009. Available at http://www.
inspection.gc.ca/english/plaveg/pestrava/agrpla/agrplae.
shtml.

Koh, S., and J. T. Spangler. 2004. The effect of infection
by the Emerald Ash Borer (Agrilus planipennis) on Ash
species (Fraxinus spp.) at Point Pelee National Park: An
ecological impact assessment. TerraSystems Research,
unpublished report.

MacGowan, B. J. 2003. Designing hardwood tree plantings
for wildlife. Department of Forestry and Natural Resources,
Purdue University. Accessed September 29, 2008.
Available at http://www.ces.purdue.edu/extmedia/FNR/
FNR-213.pdf.

Marchant, J. H. 1983. Common birds census instructions.
The British Trust for Ornithology, Tring, Hertfordshire.
12 pp.

National Parks Service. 1972. Point Pelee National Park –
Master Plan. Canadian Department of Indian Affairs and
Northern Development.

NYSDEC (NewYork State Department of Environmental
Conservation). 2008. Emerald Ash Borer. Accessed 29
September 2008. Available at http://www.dec.ny.gov/
animals/7253.html.

OMNR (Ontario Ministry of Natural Resources). 2009.
Emerald Ash Borer (Agrilus planipennis). Updated Sep-
tember 22, 2009. Accessed December 24, 2009. Available
at http://www.mnr.gov.on.ca/en/Business/Forests/2Column
SubPage/STEL02_166994.html.

Parks Canada. 2009. Point Pelee National Park of Canada
– Natural wonders and cultural treasures. Updated August
24, 2009. Accessed 24 December 2009. Available at http://
www.pc.gc.ca/pnnp/on/pelee/natcul/natcul1_2_E.asp#for
est.

Schaefer, J. M., J. Cohen, and M. E. Hostetler. 2003.
Wood Duck. Department of Wildlife Ecology and Conser-
vation, Florida Cooperative Extension Service, Institute
of Food and Agricultural Sciences, University of Florida.
WEC 198. 5 pages.

USDA (United States Department of Agriculture). 2009.
Emerald Ash Borer: The Green Menace. Updated June 2,
2009. Accessed 25 December 2009. Available at: http://
www.aphis.usda.gov/plant_health/plant_pest_info/emerald
_ash_b/index.shtml.

01_09008_Dodds.qxd:CFN 123(1) 10/16/10 5:59 PM  Page 105



Literature Cited
Alsop, F. J. 2001. Birds of North America: Life histories of

more than 930 species. DKAdult, NewYork.
Anulewicz, A. C., D. G. McCullough, and D. L. Cappaert.

2007. Emerald Ash Borer (Agrilus planipennis) density
and canopy dieback in three North American ash species.
Arboriculture and Urban Forestry 33: 338-349.

Anulewicz, A., D. G. McCullough, D. L. Cappaert, and
T. M. Poland. 2008. Host range of the Emerald Ash
Borer (Agrilus planipennis Fairmaire) (Coleoptera: Bu-
prestidae) in North America: Results of multiple-choice
field experiments. Environmental Entomology 37: 230-
241.

Becker, D. A., M. C. Brittingham, and C. B. Goguen. 2008.
Effects of hemlock woolly adelgid on breeding birds at
Fort Indiantown Gap, Pennsylvania. Northeastern Nat-
uralist 15 (2): 227-240.

Bibby, C. J., N. D. Burgess, D. A. Hill, and S. Mustoe.
2000. Bird Census Techniques. Academic Press, Toronto.

Cadman, M. D., D. A. Sutherland, G. G. Beck, D.
Lepage, andA. R. Couturier. Editors. 2007. Atlas of the
Breeding Birds of Ontario, 2001-2005. Bird Studies
Canada, Environment Canada, Ontario Field Ornithologists,
Ontario Ministry of Natural Resources, and Ontario Nature,
Toronto.

Crow, A. S., and J. E. Smith. 2007. Distribution and persis-
tence of DDT in soil at a sand dune-marsh environment:
Point Pelee, Ontario, Canada. Canadian Journal of Soil
Science 87: 315-327.

Dickson, J. G. 1992. The Wild Turkey: Biology and Man-
agement. Stackpole Books, Mechanicsburg, Pennsylvania.

Evans, M. L., B. J. M. Stutchbury, and B. E. Woolfenden.
2008. Off-territory forays and genetic mating system of
theWood Thrush (Hylocichla mustelina). TheAuk 125(1):
67-75.

Gandhi, K. J. K., A. Smith, R. P. Long, R. A. J. Taylor, and
D. A. Herms. 2008. Three-year progression of Emerald
Ash Borer-induced decline and mortality in southeastern
Michigan. Page 27 in Emerald Ash Borer Research and
Technology Development Meeting, Pittsburgh, Pennsyl-
vania, October 23-24, 2007. Compiled by V. Mastro, D.
Lance, R. Reardon, and G. Parra. FHTET-2008-07. U.S.
Department of Agriculture, Forest Service, Forest Health
and Technology Enterprise Team, Morgantown, West
Virginia.

Hulme, P. E. 1998. Post-dispersal seed predation: conse-
quences for plant demography and evolution. Perspectives
in Plant Ecology, Evolution and Systematics 1: 32-46.

Hvenegaard, G. T., J. R. Butler, and D. K. Krystofiak.
1989. Economic values of bird watching at Point Pelee
National Park, Canada. Wildlife Society Bulletin 17:
526-531.

Krebs, C. 1989. Ecological Methodology. Harper Collins,
NewYork.

Lindell, C. A., D. G. McCullough, D. Cappaert, N. M.
Apostolou, and M. B. Roth. 2008. Factors influencing
woodpecker predation on Emerald Ash Borer. American
Midland Naturalist 159: 434-444.

McCullough, D. G., and N. W. Siegart. 2007. Estimating
potential Emerald Ash Borer (Coleoptera: Buprestidae)
populations using ash inventory data. Journal of Economic
Entomology 100: 1577-1586.

McLachlan, S. M., and D. R. Bazely. 2001. Recovery pat-
terns of understory herbs and their use as indicators of
deciduous forest regeneration. Conservation Biology 15:
98-110.

McLachlan, S. M., and D. R. Bazely. 2002. Outcomes of
longterm deciduous forest restoration in southwestern
Ontario, Canada. Biological Conservation 113: 159-169.

Ostfeld, R. S., R. H. Manson, and C. D. Canham. 1997.
Effects of rodents on survival of tree seeds and seedlings
invading old fields. Ecology 78: 1531-1542.

Poland, T. M., and D. G. McCullough. 2006. Emerald Ash
Borer: Invasion of the urban forest and the threat to North
America’s ash resource. Journal of Forestry 104: 118-124.

Rabenold, K. N., P.T. Fauth, B. W. Goodner, J. A.
Sadowski, and P. G. Parker. 1998. Response of avian
communities to disturbance by an exotic insect in spruce-
fir forests of the southern Appalachians. Conservation
Biology 12: 177-189.

Rebek, E. J., D. A. Herms, and D. R. Smitley. 2008.
Interspecific variation in resistance to Emerald Ash Borer
(Coleoptera: Buprestidae) among North American and
Asian ash (Fraxinus spp.). Environmental Entomology
37: 242-246.

Ross, R. M., L. A. Redell, R. M. Bennett, and J. A. Young.
2004. Mesohabitat use of threatened hemlock forests by
breeding birds of the Delaware River basin in northeastern
United States. Natural Areas Journal 24: 307-315.

Schroeder, R. L. 1985. Habitat suitability index models:
eastern Wild Turkey. U.S. Fish and Wildlife Service
Biological Report 82 (10.106). 33 pages.

Sibley, D. A. 2001. The Sibley Guide to Bird Life and
Behavior. Knopf, Toronto.

Svensson, S. and K. Williamson. Proceedings of the 1st

Conference of the International Bird Census Committee;
1969 June 27-29; Ammarnas, Sweden.

Sinclair, W. A., and H. M. Griffiths. 1994. Ash yellows and
its relationship to ash dieback and decline of ash. Annual
Review of Phytopathology 32: 49-60.

Smith, A., D. A. Herms, and R. P. Long. 2006. The impact
of Emerald Ash Borer on forests within the Huron River
watershed. Page 22 in Emerald Ash Borer Research and
Technology Development Meeting, Pittsburgh, Pennsyl-
vania, September 26-27, 2005. Compiled byV. Mastro, R.
Reardon, and B. Parra. FHTET 2005-16. U.S. Department
of Agriculture, Forest Service, Forest Health and Tech-
nology Enterprise Team, Morgantown, West Virginia.

Smits, J. E. G., G. R. Bortolotti, M. Sebastian, and J. J. H.
Ciborowski. 2005. Spatial, temporal, and dietary deter-
minants of organic contaminants in nestling tree swallows
in Point Pelee National Park, Ontario, Canada. Environ-
mental Toxicology and Chemistry 24: 3159-3165.

Stapanian, M. A., C. C. Smith, and E. J. Finck. 1994.
Population variabilities of bird guilds in Kansas during
fall and winter: weekly censuses versus Christmas bird
counts. The Condor 96: 58-69.

Tingley, M. W., D. A. Orwig, and R. Field. 2002. Avian
response to removal of a forest dominant: consequences
of hemlock woolly adelgid infestations. Journal of Bio-
geography 29: 1505-1516.

Received 11 February 2009
Accepted 8 March 2010

106 THE CANADIAN FIELD-NATURALIST Vol. 123

01_09008_Dodds.qxd:CFN 123(1) 10/16/10 5:59 PM  Page 106


