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One cannot but be in awe when [one] contemplates the mysteries of eternity, of life, of the
marvelous structure of reality. It is enough if one tries to merely comprehend a little of this

mystery each day. Never lose a holy curiosity.
Albert Einstein

I went to the woods because I wished to live deliberately, to front only the essential facts of life,
and see if [ could learn what it had to teach, and not, when [ came to die, discover that [ had not

lived.
Henry David Thoreau, Walden, 1854

Attitude is altitude.
Julius Erving

We end, I think, at what might be called the standard paradox of the twentieth century: our tools
are better than we are, and grow better faster than we do. They suffice to crack the atom, to
command the tides. But they do not suffice for the oldest task in human history: to live on a
piece of land without spoiling it.

Aldo Leopold

He sweeps along the margins of the fields, through the woods, and by the edges of ponds and
rivers, with such speed as to enable him to seize his prey by merely deviating a few yards from
his course, assisting himself on such occasions by his long tail, which, like a rudder, he throws to
the right or left, upwards or downwards, to check his progress, or enable him suddenly to alter
his course. At times he passes like a meteor through the underwood, where he secures squirrels
and hares with ease. Should a flock of Wild Pigeons pass him on these predatory excursions, he
immediately gives chase, soon overtakes them, and forcing his way into the verycentre of the
flock, scatters them in confusion, when you may see him emerging with a bird in his talons, and

diving towards the depth of the forest to feed upon his victim.
Audubon (1840)
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ABSTRACT

Northern Goshawk (Accipiter gentilis) nesting habitat selection and prey use were investigated in
central Alberta. Nests were typically located in the lower portion of the crown, on a primary
branch fork of large Populus trees (mean diameter = 30.0 cm, mean height = 21.9 m). Nesting
stands had multiple canopy layers, canopy gaps, large standing and fallen dead trees, and
multiple ages of trees that characterize mature seral stages of vegetation. Northern Goshawks
did not exhibit a preference for nest site aspect (0.50>P>0.20). The nest sites and contrast sites
were not significantly different («¢=0.00625) based on eight vegetation variables (average height
of overstory, average DBH, total canopy closure, volume of downed woody debris, live basal
area, total herb coverage, total shrub coverage, total basal area) and in the proportion of live and
dead stems in different diameter classes (Pearson Chi-square = 7.2049, 0.75>P>0.50). The
majority of the Northern Goshawk diet was composed of prey species from the larger size
classes, primarily Snowshoe Hare (Lepus americanus), Red Squirrel (Tamiasciurus hudsonicus),
Ruffed Grouse (Bonasa umbellus), Mallard (dnas platyrhynchos), and Richardson's Ground
Squirrel (Spermophilus richardsonii). In west-central Alberta, an interspersion of forests with
different age classes would provide areas where prey populations will thrive (younger age
classes), adjacent to areas where prey are available to the Northern Goshawks (older age classes).
Northern Goshawk habitat management should include efforts to: conserve active nests;
conserve older forests for nesting and foraging habitat; educate resource managers and forestry

workers; and conduct further research.
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1.0 Introduction

1.1 STUDY BACKGROUND

In recent years, increased attention has been focused on conservation of biological diversity
during forest harvesting operations (Probst and Crow 1991, Spies et al. 1991, Ledig 1993,
Thompson et al. 1993, Thompson and Welsh 1993, Kimmins 1995). Large birds of prey
typically occupy a top position in the food-web of a locality (Graham et al. 1994, Burnham and
Cade 1995). These birds are good candidates for studies aimed at increased understanding of
ecological processes (Burnham and Cade 1995). Management techniques that provide habitat
for large birds of prey typically protect their ecological community (Franklin 1993, Graham et
al. 1994, Reynolds 1995).

The Northern Goshawk (Accipiter gentilis) is the largest North American member of the genus
Accipiter (Johnsgard 1990). Reverse sexual size dimorphism is exhibited by Northern Goshawks
(adult male mean mass 0.9 kg, adult male wing length: 30 - 33 cm; adult female mass 1.1 kg,
adult female wing length: 33 -37 cm) (Dunning 1984; Figure 1.1). The Northern Goshawk
breeding range extends from northwestern Alaska, through to Labrador and Newfoundland,
south to California, across the continental U.S. to Maryland into Mexico (Jones 1979). Northern
Goshawks are partially migratory, with increased numbers of migrants in years of low prey
abundance (Mueller e al. 1977). The winter range extends from western and central Alaska and
British Columbia and southern Newfoundland to southern California, Mexico, Tennessee and the

Virginias (Jones 1979).

Northern Goshawks (Accipiter gentilis) have been noted for their site fidelity (McGowan 1975,
Reynolds and Wight 1978, Speiser and Bosakowski 1991), and their value as an indicator species
for old seral stage forests (Bull and Hohmann 1994, Kirk 1995). Northern Goshawk breeding
can be disturbed by human-related activities (i.e. logging, vehicular traffic) in the immediate
vicinity of the nest that reduce the attentiveness of adult females (Grier and Fyfe 1988,
Richardson and Miller 1997), or by changes to the nesting (Reynolds et al. 1982, Moore and
Henny 1983, Kennedy 1988, McCarthy et al. 1989, Reynolds 1989, Crocker-Bedford 1990,
Bosakowski and Speiser 1994) or foraging (Kirk 1995, Beier and Drennan 1997) habitats that
make these habitats unsuitable for supporting their populations. In certain parts of their range,
there has been an increased interest in Northemn Goshawk ecology in order to formulate

management prescriptions to directly conserve Northern Goshawk populations and their



associated wildlife populations (Reynolds 1983, Kennedy 1988, Lanier and Foss 1989, Reynolds
et al. 1992, Reynolds 1995, Squires and Ruggiero 1996).

No intensive studies of Northem Goshawks have been undertaken in Alberta. Age of Northern
Goshawk nestlings at time of banding, observations on the timing of fledging, direct
observations of the movement of Northern Goshawks at the nests (N=33 nesting records,
recorded 1952-1997; E. Pletz, T. Roper, E.T. Jones, J. Moore, R. Cromie, A. de Groot, personal
communications, W. Schaffer, unpublished data), and documented information on the timing of
chick development (Reynolds and Wight 1978, Jones 1979, Duncan and Kirk 1994) indicate that
Northern Goshawks in central Alberta settle on territories in the first week of March, and remain
in the post-fledging family area around the nest until late August. The current status of Northern
Goshawk populations in the province of Alberta is unknown (Duncan and Kirk 1994, Alberta
Environmental Protection 1996). Northemn Goshawks appear on the Yellow List prepared by the
province of Alberta (Alberta Environmental Protection 1996). The Yellow List denotes:
“sensitive species that are not currently believed to be at risk, but may require special
management to address concerns related to naturally low populations, limited provincial
distributions, or demographic/life history features that make them vulnerable to human-related

changes to the environment” (Alberta Environmental Protection 1996: 9).

1.2 THESIS DESCRIPTION

This thesis will present the findings of a study designed to describe the characteristics of nesting
habitat and prey species used by Northern Goshawks during the breeding season in central
Alberta based on original observation, consultation with scientific literature, and local
knowledge. In chapter 2, I will characterize the nesting habitat used by Northern Goshawks at
the scale of nest tree and nest stand, and will examine selection of Northern Goshawk nesting
areas within deciduous-dominated (Populus-dominated) mixedwood stands. In chapter 3, I will
describe Northern Goshawk prey use in central Alberta, and will combine information on the
microhabitat associations of Northern Goshawk prey species with information on Northern
Goshawk foraging behaviour, in order to draw inferences on the characteristics of Northern
Goshawk foraging environments in west-central Alberta. In chapter 4, I will use the findings of
this thesis, and findings of other investigations of Northern Goshawk habitat use in order to

suggest management recommendations for Northern Goshawks in central Alberta.
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2.0 Vegetation at Northern Goshawk (Accipiter gentilis) nest sites in central Alberta

2.1 INTRODUCTION

The nest site is the centre of the area for activity of breeding adult birds and offspring during the
breeding season and the vegetation structure and composition around the nest site may influence
reproductive success (Newton 1976, Cody 1981, Walsberg 1985, Reynolds 1989). A variety of
factors can influence the choice of nest area selected by breeding birds including limitations of
their morphology, presence of competitors, vegetation structure and composition, microclimate,
imprinting on natal territory, and the influence of human populations (Klopfer and Ganzhorn
1985, Kennedy 1988, Bosakowski et al. 1992, Selas 1996). The selection of the nest area may
operate in a hierarchical fashion, starting with the choice of a home range with adequate prey
populations and potential breeding partners from within the landscape, then proceeding with the
selection of a breeding territory within the home range, and finally with selection of a nest tree

within the breeding territory (Johnson 1980, Kennedy 1988, Reynolds er al. 1992).

Scientific investigations of bird nesting habitat have commonly focused on the vegetation of the
nest areas (Mosher ez al. 1986, Mosher et al. 1987, Morrison et al. 1992). Nesting habitat
studies may employ descriptions of the vegetation used by the birds in order to characterize the
nest area (McGowan 1975, Shuster 1980, Hayward and Escano 1989), or may make inferences
on the critical characteristics of nesting habitat that drive nest site selection by contrasting nest
areas with points in the surrounding landscape (Speiser and Bosakowski 1987, Crocker-Bedford
and Chaney 1988, Squires and Ruggiero 1996). Within the second group of studies, the
investigation may be conducted at a variety of spatial scales, including nest tree (contrasting the
tree containing the nest with the surrounding habitat; Squires and Ruggiero 1996), nest site
(contrasting an area of habitat surrounding the nest with the surrounding habitat; Speiser and
Bosakowski 1987, Crocker-Bedford and Chaney 1988, Kimmel 1995, Squires and Ruggiero
1996), nest stand (contrasting the stand containing the nest with surrounding stands; Squires and
Ruggiero 1996), and landscape (contrasting landscape conditions around the nest with landscape

conditions in the area surrounding; Kimmel 1995).

I investigated nesting habitat used by Northern Goshawks (Accipiter gentilis) in deciduous-
dominated (Populus-dominated) mixedwood forest stands distributed across central Alberta by

examining Northern Goshawk nest areas occupied during 1952-1997, and by intensive study of



Northern Goshawk nest areas occupied during 1993-1996. Vegetation was sampled to
characterize the habitat used by Northern Goshawks at the scale of nest tree and nest stand, and
vegetation at nest areas (0.55 ha around the nest) were compared to the surrounding forest stand

to examine selection of nest areas within deciduous-dominated mixedwood forest stands.

2.2 STUDY AREA

This study was conducted in two regions in central Alberta (119°-111°W, 55°-53°N). The
study was concentrated on the Foothills Model Forest around the town of Hinton (53°25°N,
117°35°W,; the western study area), and around the city of Edmonton (54°N, 114°W; the
eastern study area). Sampling was performed in five ecoregions: the Montane Ecoregion, the
Sub-alpine Ecoregion, Upper Boreal Cordilleran Ecoregion, Lower Boreal Cordilleran
Ecoregion, and the Boreal Mixedwood Ecoregion distributed west to east across the study area
(Comns and Annas 1986, Beckingham and Archibald 1996). Elevations range from 1500 m
above sea level (Upper Boreal Cordilleran) to less than 800 m above sea level (Boreal

Mixedwood Ecoregion) (Coms and Annas 1986, Beckingham and Archibald 1996).

In the western study area, forest cover is dominated by lodgepole pine (Pinus contorta), with
lesser amounts of trembling aspen (Populus tremuloides), white spruce (Picea glauca), balsam
poplar (Populus balsamifera), black spruce (Picea mariana) and sub-alpine fir (4bies
lasiocarpa) (Comns and Annas 1986, Beckingham and Archibald 1996). Access is provided by
paved highways (highways 16, 40, 47, and 93), a system of primary and secondary forest access
roads, and seismic cutlines. Forested areas are relatively contiguous, and the primary form of

disturbance is logging.

In the eastern study area, forest cover is dominated by trembling aspen, balsam poplar, jack pine
(Pinus banksiana), white birch (Betula papyrifera), white spruce, and balsam fir (4bies
balsamea) (Corns and Annas 1986). Access is provided by a network of paved and unpaved
highways, township roads and range roads. Forested areas range in size, but are often small and

surrounded by a matrix of agricultural fields.



10

2.3 METHODS

2.3.1 Nest Location Efforts

Within the Foothills Model Forest, Northern Goshawk nests were located by six methods: aerial
searches by rotary aircraft, silent searches on foot, broadcasc surveys on foot, by visiting known
stick nests to check occupancy, by using radio-telemetry on adult Northern Goshawks, and by

collecting breeding evidence from within stick nests on Northern Goshawk territories.

On April 17, 1995, an aerial survey was conducted over an area of deciduous and deciduous-
dominated forest (trembling aspen, balsam poplar) north of highway 16, east and west of the
town of Hinton using the methods of McGowan (1975). The flight was conducted prior to
deciduous leaf flush in order to increase the chances of observing stick nests (McGowan 1975).
The day was clear with good visibility, and five observers were aboard the aircraft. The
helicopter maintained an altitude of approximately 70 m above ground during the flight. The
flight covered 67 km, with a distance of 250 m scanned for the presence of stick nests on either
side of the aircraft, resulting in an area of 34 km® searched. At the conclusion of the survey
flight, a survey was conducted over an area with known stick nests, in order to evaluate the

effectiveness of the aerial survey technique.

Silent searches for Northern Goshawks, and surveys accompanied by broadcasts of Northern
Goshawk alarm calls, were used in areas associated with Northern Goshawk sightings, and in
areas of favourable Northern Goshawk nesting habitat (according to Schaffer et al. 1996). Silent
searches were performed by teams of 1-4 surveyors walking parallel transects prior to deciduous
leaf flush (Fuller and Mosher 1981, Fuller and Mosher 1987). The distance between adjacent
transects (spaced 50 to 100 m apart) was adjusted according to the proportion of coniferous trees
in the area, because of their influence on the observability of stick nests. Prior to surveys,
personnel were trained in the appearance of stick nests, and the identification of calls and
physical characteristics of the Northern Goshawk, Cooper's hawk (4ccipiter cooperii), Sharp-
shinned Hawk (dccipiter striatus), Red-tailed Hawk (Buteo jamaicensis), and the Northern
Goshawk mimic (Gray Jay (Perisoreus canadensis); Fuller and Mosher 1987, Joy et al. 1994).
Broadcast stations were spaced 300 metres apart on separate transects that were separated by 260
metres. Stations on adjacent transects were offset by 130 metres (Kennedy and Stahlecker 1993,
Joy et al. 1994). Teams of two surveyors were used, with the observers walking parallel lines

separated by 80 m through the survey areas.
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Stick nest records on the Foothills Model Forest Wildlife Observation Card Database, and stick
nest locations that had been documented by other wildlife project personnel were investigated in
order to locate Northern Goshawk territories. Stick nests found on Northern Goshawk territories
were investigated for the presence of Northern Goshawk feathers from nestlings, and nest
decoration to indicate previous occupation. Radio-telemetry locations on Northern Goshawks

radiotagged during the first field season were used to find nests during the second field season.

The area sampled during silent searches and broadcast surveys was quantified using
measurements and forest cover type determinations from aerial photographs (1:15 000) with
verification from field notes made during surveys and ground truthing. The area sampled was
grouped according to the following cover types: lodgepole pine (>80% lodgepole pine overstory
vegetation), white spruce (>80% white spruce overstory vegetation), black spruce (>80% black
spruce overstory vegetation), coniferous-dominated mixedwood (overstory vegetation >50%
lodgepole pine, white spruce, and black spruce, with a minimum 20% component of deciduous
overstory vegetation), deciduous (Populus) (>80% deciduous overstory vegetation), and
deciduous-dominated (Populus-dominated) mixedwood (overstory vegetation >50% trembling
aspen and balsam poplar, with a minimum 20% component of coniferous overstory vegetation).
The area sampled during aerial searches was not quantified, due to concerns over the

effectiveness of the aerial survey technique (see section 2.4.1).

In other parts of central Alberta, including the eastern study area around the city of Edmonton,
additional Northern Goshawk nests were found by raptor banders, fish and wildlife research
personnel, and local land owners (E. Pletz, T. Roper, E.T. Jones, J. Moore, R. Cromie, A. de
Groot, C. Spytz, D. Mushtuk, C. McCallum, B. Olsen, H. Wollis personal communications).
These nests were sighted from roadways, were found during searches in woodlots prior to leaf
flush, or were found opportunistically during the course of other forest-related work. In some
cases, individuals contributing data to this study restricted their search efforts to areas that
contained large deciduous (Populus) trees with cavities which are potential nest sites for
Northemn Saw-whet Owls (degolius acadicus), Boreal Owls (degolius funereus), and Barred
Owls (