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distance moved by relocated individuals was 0.6 km (0.36 mi), with a range of 80 m (0.05

mi) to 2.8 km (1.7 mi). Median distance moved was 0.24 km (0.15 mi), and seven pairs

(23%) moved more than 0.8 km (0.5 mi). The frequency at which pairs reoccupied the same
- nest in successive years and the percentage of color banded birds not relocated each year,

_‘were not given.

In Southeast Alaska, a total of seven instances of renesting in successive years was

~ documented between 1992 and May, 1994 (Table 2). These include five sites where the
active nest was located in the same stand in successive years, and two sites where the active
nest was located in different stands in successive years. Results from radio-tagged adults
confirmed that at Jeast one member of the previous year’s nesting pair was present at one of
the five same stand reoccupancies. At four of the five same stand reoccupancies, the identity
of the adults is unknown. All seven active nests located the second year were in different
trees than the active nests of the first year. None of the second year nests was previously
known and it was not determined if these had been newly constructed when located, or were

reoccupied old nests.

We found that the distance moved between nests occupied in successive years ranged from
120 m (0.08 mi) to 24 km (15 mi). At five of seven sites the distance moved was, between
120 m (0.08 mi) and 350 m (0.22 mi), while at the other two sites the distance moved was >
3.2 ki (2.0 mi). Three of the seven second year nests were located via searches unaided by
telemetry, while four nests were located by tracking radio-tagged adult females. The smallest
~ distance moved to a new nest located with telemetry was within the range of distances moved
10 new nests located without telemetry. However, the largest distance moved to a new nest
located with telemetry was 68 times the largest distance moved to a new nest located without
telemetry (Table 2). This indicates that reliance on searching known goshawk nesting areas
on the Tongass National Forest provides only limited information about adult survival and
patterns of nesting ecology. While individual nests and nest stands can be checked annually
to determine presence or absence of nesting goshawks, it is difficult to confidently establish
the activity status of goshawk territories or assess goshawk populations based on observed
“nest site occupancy alone. - The low densities and wide-ranging movements of goshawks in
southeast Alaska will continue to preclude the short-term development of a suitable sample
size of nest sites from which to draw statistical inferences regarding goshawk population
ecology. Continued monitoring of radio-tagged adults will provide information on nesting,
moverments, home range, and habitat associations.

3. Nest Site Characterization

A total of 25 goshawk nests at 21 nest areas have been documented in Southeast Alaska
(Table 1). Selected habitat attributes characterizing 18 nests at the thirteen nest areas in the
Ketchikan, Stikine, and Chatham Areas of the Tongass National Forest indicate that nest sites
in our sample were located in mature, coniferous forest (Table 3). Fifteen (83%) nests were
located in old-growth stands and three (17%) were located in 90+ year old second growth
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stands. Sixteen (89%) nest trees were in old-growth and two (11%) were 90+ year old second
growth.

Based on our sample (n = 18), elevation was relatively low, (x = 129 m; 423 fi), ranging
from 18 m (60 ft) to 229 m (750 ft) (Table 3). Ground slope at the nest tree was flat to
moderately steep (X = 19°; range 0 - 36°). Slope aspect was variable through all cardinal
directions, however, the range of 12 of 18 nest slopes was from the north-northeast (22° to
east-southeast (112°). Aspect of the nest on the nest tree was also variable, but all nests were
oriented between the northeast (45°) and west-southwest (248°). No nests were oriented from

west to north-northeast.

Four species of nest tree were documented. Of 18 nest trees, 10 (56%) were Sitka spruce
(Picea siichensis), six (33%) were western hemlock (Tsuga heterophylla) one (5.5%) was a
western red cedar (Thuja plicata), and one (5.5%) was a yellow cedar (Chamaecyparis
nootkatensis). Nest-tree diameter at breast height (DBH) was fairly large % = 79 c¢m (31 in)
and ranged from 41 ¢cm (16 in) to 130 cm (51 in). Mean nest height was 13.7 m (45 ft)
ranging from 9.1 m (30 ft) to 25.7 m (84 ft). '

Most of the nest sites were located in old growth forest stands and fit the nesting patterns of
the Pacific Northwest described by Reynolds et al. (1982) and Moore and Henny (1983).

Nest tree DBH was larger in Southeast Alaska than in northeast Oregon. No nests were found
on very steep slopes. The visual "gestalt" of goshawk nest sites in Southeast Alaska is broad
in that moderate to high basal area old-growth forest stands on flat to moderate slopes with an
open subcanopy layer may be used for nesting.

4. Food Habits
A. Identification of Prey Remains

The study of raptor diets provides some understanding of raptor niches and how they relate to
" raptor community structure, and provides valuable information on prey distribution,
abundance, behavior, and vulnerability (Johnson 1981, in: Marti 1987). Knowledge of the
goshawk’s diet is also an important component of management plans for this species

(Reynolds et al. 1992).

Goshawks typically pluck plumage and pelage from their prey in the nesting area or .on the
nest itself, leaving remains such as feathers, fur, and bones (Palmer 1988). Prey remains can
generally be located on the nest and on or below plucking perches within 100 m of the nest
tree (pers. obs.). Since 1989, remains have been collected at a total fifteen goshawk nest sites
in Southeast Alaska, including three sites in the Ketchikan Area, five sites in the Stikine Area,
and seven sites in the Chatham Area. Prey remains were collected at eight nest sites in 1993

(Table 4).

A gross examination of prey remains from each nest site was conducted to determine the
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therefore, more visible than remains from mammalian prey, identification of remains collected
at the nests of goshawks and other 4ccipiters may be biased toward avian species (Bielefeldt,
et al. 1992, Mersmann et. al. 1992, Ziesemer 1981).

Collected prey remains may also be biased toward more colorful or larger species. For
example, the bright blue plumage of the Steller’s jay (Cyanocitta stelleri) is probably more
visible and therefore collected more frequently than the remains of less colorful prey.
Similarly, the remains of grouse (Dendragapus sp.), which are relatively large, are probably
more visible and more frequently collected than remains of smaller species (e.g.,
woodpeckers). Smaller prey items such as passerines may be consumed entirely, leaving few
or no remains (Bielefeldt, et al. 1992).

Assessment of goshawk diet based on prey remains from nest sites may also be biased due to
differences in prey selection by male and female Accipirers (Reynolds and Meslow 1984,
Newton 1986, Biclefeldt et al. 1992). Because adult male goshawks typically provide the
majority of prey delivered to the nest between the pre-incubation to fledging period, prey
remains collected at nest sites more accurately represent prey captured by adult males than
their nest-tending mates (Reynolds and Meslow 1984).

While prey species jdentified from remains collected at nest sites may portray the diet
supporting the family group during the breeding season, they probably do not represent the
year-round diet of resident goshawks due to seasonal changes in the abundance and
availability of prey. For example, some important avian prey species which are seasonal
migrants (e.g., sapsuckers, shorebirds, passerines) are unavailable to resident goshawks during
the winter. This seasonal reduction in prey availability may be one factor limiting resident
goshawk populations in Southeast Alaska.

Regional differences in prey composition and abundance may also influence goshawk
populations. For example, small mammals (particularly Sciurus sp.) have been identified as a
major component of the diet biomass of nesting northern goshawks in other regions

(Kennedy 1989 and 1991, Reynolds et al. 1992, and Mannan and Boal 1993). Southeast
Alaska supports relatively few small mammals species that are available to goshawks as prey
and these species, such as the red squirrel (Sciurus hudsonicus) have limited distributions and
occur in relatively low numbers. Gross analysis of prey remains collected from nest sites
suggests goshawks residing in Southeast Alaska rely primarily on avian species for the
majority of biomass in their breeding season diet. In contrast, in the southwestern U.S. small
mammals make up the majority of the species identified as prey at nests and may represent up
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with that of southern Southeast Alaska Area 1 adult males (B), but little and no overlap with
the middle and northern Areas 2 and 3, respectively (C and D). Wing chord was collected
from only one adult female in Area 1. In Figure 2, this value (B) falls withing the standard
deviation of coastal B.C adult females (E). Wing chord standard deviation for Area 2 (C)
adult females shows much overlap with that of coastal B.C. birds, while the standard
deviation of the northem Southeast Alaska area 3 (D) adult females shows almost no overlap.

3. Comparison with Other Regions-

Mean wing chords reported for adult goshawks from Alaska, excluding Southeast (I, Whaley
1988) are larger than those from Southeast Alaska (A, B, C, D) (Table 8, Figures 1 and 2).
This observation indicates the latitudinal increase in mean wing chord northward from
southern Southeast Alaska (noted above) appears to extend from Southeast Alaska to more
northérn latitudes in Alaska. This observation is consistent with Whaley’s (1988) previously
mentioned finding of a clinal increase in goshawk body size from the Pacific Northwest coasts
of Washington and B.C. and Yukon Territory and Interior Alaska. Comparison of Southeast
Alaska mean wing chords with data from Interior Alaska only (H, McGowan 1975), does not
show this trend clearly. The large standard deviation reported for adult males from Interior
Alaska indicated considerable variation in size.

Mean wing chords from Southeast Alaska as a group were similar to those reported for
goshawks from mainland B.C. and Washington (F, Whaley 1988). However, when divided by
south-north areas, mean wing chords of northern Southeast Alaska goshawks approach those
of the latter group more closely than do goshawks from southern Southeast Alaska (Table 8,
Figures 1 and 2). This may indicate that goshawks from northern Southeast Alaska are more
similar in size to those from interior B.C. and Washington. Johnson (1989) found a
significant difference in wing length (arc) and culmen length between the smaller insular
(laingi) goshawks and the larger B.C. mainland goshawks in four of eight age-sex group
comparisons. Though Beebe (1974) states that laingi "is a Jarge goshawk, equalling the size
of continental birds", Whaley (1988) has also demonstrated mensurally that the mainland B.C.
goshawks are larger than their insular counterparts.

Rectrix lengths of adult goshawks of both sexes from Northeast Oregon and Southeast Alaska
nest sites had similar means and ranges (Table 9). Mean mass, however, averaged and ranged
larger for Southeast Alaska goshawks. Figures 1 and 2 show considerable overlap in the
standard deviations of mean wing chords for adult males and females from these regions.

4. Summary

Our analyses and results were based on small sample sizes with no more than nine goshawks
represented in any sex-age group. We also note that there are other sources of error to be

considered in comparative apalyses of morphometric data. For example, most morphometric
data presented for goshawks in the literature -—-and much of the data we used for comparative






laingi, as:

Diagnosis: Like (arricapillus), but faintly 1o distinctly darker especially in first and second year. Adult, sootier
gray ventrally especially across breast, typically with many broad shaft streaks. Dorsally with the black cap and
nape extending over shoulders and the interscapulars. Juvenile, breast stripes very broad and heavy on a light
ground that averages deeper in color than in arricapillus. Dorsally almost or quite solid rich dark brown with
litile or no light feather-edging or semi-concealed markings.

Range: As far as known, the islands of the British Columbian coast. Most typical on the Queen Charlotte
Islands, the birds of Vancouver Island being more variable and less plainly characterized. Probably resident,

with little migratory movement.

The Ameriéan Ormithologists” Union adopted Taverner’s classification in 1957 (A.0.U. 1957).

. In his treatise on the Falconiformes of British Columbia, Beebe (1974) states:

A.g. laingi is the goshawk of the north coastal islands of British Columbia, southeastern Alaska (Alexander
Archipelago), and the Queen Charlotte Islands... Mature adults of this race have the black of the head extending
to nearly the mid-point of the back before lightening to a dark, leaden grey. The close barring of the underside
is darker and coarser than that of continental birds, with the shaftline marks wider and black, not grey.
Immatures are similarly much darker, the only real white anywhere being the eyebrow line, nape feathers, and

the undertail plumes...

Beebe also describes the plumage features of the mainland 4.g. arricapillus:

Adulr: Crown and entire top of head black... Dorsally, from nape to tail, including the wings, uniform paie slate
or bluish-grey... Males are slightly paler and bluer... than females... Ventrally the ground color is white, but all
feathers are so closely and delicately barred with grey that the ground color is obscured, resulting in a uniform
pale-grey appearance, lighter than the dorsal grey but with no hint of blue...

Immatures (first year): ... Dorsal surface, pale brown, all feathers darker brown subterminally, with rather wide,
light-brown edges and tips, making the entire dorsal surface look barred. Underparts pale tawny to white,
streaked with dark brown... Tail, pale brown above, grey below... ;

We examined and photographed the plumage of 34 goshawks, including 17 adults and 17
juveniles, captured at Southeast Alaska nest sites. Color photo records and field notes were
used to compare the degree of similarity between the observed plumage of each Southeast
Alaska goshawk and plumage descriptions given for /aingi and arricapillus in the literature.
Though the methodology in this process is inherently subjective and in some cases requires
distinguishing subtle characters, the intent of this exercise was to systematically compare the
plumages of adult and juvenile goshawks from Southeast Alaska with the known laingi and
arricapillus descriptions (see below, c. Discussion).

Taverner (1940) indicates an intergradation occurs between the darker plumage extreme of
laingi and the lighter plumage extreme of atricapillus, with some individuals exhibiting
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plumage features that cannot be distinguished as distinctly one type or the other.  This
observation is consistent with the plumage variations occurring in clines (Proctor and Lynch
1993). To charactenze goshawks from Southeast Alaska, each individual’s plumage was
described on a scale ranging between the /aingi and atricapillus extremes. For each of three
plumage distinctions (A, B, and C) taken from Taverner’s and Beebe’s plumage descriptions
(above), adults and juveniles were scored on a whole number scale from "0" to "10", with
"10" indicating complete similarity to the darkest extreme of the /aingi description, and "0"
indicating complete similarity to the lightest extreme of the atricapillus description (see
Tables 10A and B).

As with the morphometric data (above), each goshawk was placed in one of three south to
north divisions (Areas 1, 2, and 3) of Southeast Alaska -~ depending on the location of the
nest site where it was captured, to examine possible latitudinal variation in plumage. Total
score possibilities for each goshawk and Area mean score were from "30", indicating the
darkest extreme of laingi description, and "0", mdxcatmg the lightest extreme of the
atricapillus description (see Tables 10A and B). :

1. Adults

The plumage scores for Southeast Alaska adult goshawks shown in Table 10A reflect the
observation that the compared plumage distinctions varied among individuals, but generally
averaged and ranged more closely to the description of the laingi extreme than the arricapillus
extreme. No observable difference in plumage was noted between grouped adults from Areas
1, 2, and 3. Plumage variation in adults ranged from overall dark individuals which match
the description of the darkest laingi type (e.g., Area 2, Big John Creek female; Area 2, Rowan
Creek female), to lighter individuals that might be identified as either light laingi or dark
atricapillus (e.g., Area 3, Point Bridget female; Area 3, Ready Bullion female).

Among adults, considerable variation was observed in the scores for plumage distinction A,
dorsal coloration (Table 10A). Literal interpretation of both Taverner's and Beebe’s
definitions for laingi adults describes the black of the crown and nape extending posteriorly
over the shoulders and interscapulars. In most Southeast Alaska adults, a slight to distinct
progressive lightening of this black was observed extending from the feathers posterior of the
nape to the interscapulars. No individual was scored "10" (black 10 biack transition) for this
distinction. Among individuals, the nape to mid-back transition ranged from black to
blackish-grey, to black to medium grey. The uniform pale slate grey describing the lightest
atricapillus individuals posterior of the nape was not observed distinctly in any individual,
though darker variation of this color --which might fit the range of coloration for either
subspecies-- was observed in a number of individuals. Overall, the dorsal coloration of
Southeast Alaska adults generally ranged from medium grey to dark blackish-grey.

Ventrally, Southeast Alaska adults ranged from individuals with coarse, sooty-grey cross
barring the breast and wings, densely marked with broad, black shaft streaks (e.g., Area 3,
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2. Juveniles

Plumage scores for the Southeast Alaska juvenile goshawks reflect the observation that in
addition to much variation among individuals, the plumage of juveniles as a group could not
be described as distinctly of the laingi-type or the atricapillus-type. Plumage variation ranged
from overall dark individuals that closely approached the laingi extreme, to lighter individuals
* that more closely approached the atricapillus extreme. Total scores for juveniles show that
while some individuals could be described as more typically /aingi, the majority fell into the
intergradation describing both light laingi and dark arricapillus individuals. As with adults,
no observable difference in plumage was observed between grouped juveniles from Areas 1,

2, and 3 (Table 10B).

Among juveniles, the greatest similarity to the laingi description was found in plumage
distinction A, dorsal plumage base coloration (Table 10B). All juveniles were observed to
have dorsal plumage ranging from mostly or completely dark brown to medium brown. No
juvenile had exclusively the pale brown dorsal base color used to describe the arricapillus

extreme.

Plumage distinction B, the degree of dorsal feather light edging, was more variable (Table
10B). This distinction ranged from juveniles with dorsal feathers having no edging or a thin
rust-colored edging, to others with nearly all dorsal feathers having wide tawny-colored
edging or semi-concealed spots. All juveniles were observed to have at least some dorsal

feathers with lighter terminal edges.

Plumage distinction C, ventral base color and degree of ventral streaking, ranged from
individuals having a rich cinnamon-buff colored breast densely streaked with wide, dark
brown markings (e.g., Area 2, Falls Creek, male), to others having a tawny-white ventral base
color moderately streaked with thinner medium brown markings (e.g., Area 3, Eagle Creck
males -41967 and -41968) (Table 10B). All juveniles were observed to have moderate to

" dense dark brown streaking on the breast, but ventral base color was more vanable and in
many individuals was more similar to the atricapillus extreme.

C. Discussion

As noted above, the methodology used in visually comparing plumages of Southeast Alaska
goshawks to literature descriptions for the laingi and arricapillus subspecies contains a
considerable degree of subjectivity. Additionally, error and inconsistency in scoring is added
with variation in field notes, photo lighting, photo exposure, camera angle, and even film
type. ldeally; this kind of plumage inspection would be done using laingi and arricapillus
type specimens in the field for comparison with live-trapped goshawks; however, this was not

practical.
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Taverner’s sample of juvenile goshawks from the Queen Charlotte Islands included only five
individuals. However, the lack of lighter variants in this sample and the high proportion of
lighter atricapillus-like juveniles observed both by Taverner on Vancouver Island and by this
study in Southeast Alaska, may suggest that a gradient of phenotype exists, with the darkest
individuals occurring in the region of the Queen Charlotte Islands and lighter individuals
occurring south and north of here. This observation may also be suggested for adults, at least
in a northward direction to Southeast Alaska, both by Wester’s (1988) observation of "not
© quite as black" and "atricapillus" adults from this region, and by the large proportion of adult
phenotypes observed in the current study which fell into the intergradation between the laingi
and atricapillus descriptions. Pessibly, the apparent occurrence of consistently dark adult and
juvenile goshawks on the Queen Charlotte Islands may be due, in part, to the much greater
open water separation between the mainland and these islands (minimum of 75 km/47 mi),
. which has allowed less immigration of lighter arricapillus individuals from the mainland than
on Vancouver Island and in Southeast Alaska.

The plumage and range of laingi were first described by Taverner (1940) more than fifty
years ago based on his comparative examination of thirty-five atypically dark-feathered
goshawk study skins from the coastal islands of British Columbia. Since his original
description, only a few. individuals have commented further on the physical attributes of this
goshawk race. Beebe (1974) confirmed Taverner’s phenotypic description and Webster
(1988) extended the northern range after observing similar phenotype in specimens from
Southeast Alaska. Whaley (1988) mensurally examined goshawk specimens from the islands
of coastal B.C. and found them to average smaller in size than goshawks from other regions
of North America. Even though Taverner’s original description of /aingi mentions
considerable plumage variation among individuals, no work has been done to accurately
describe the biogeography of this goshawk race or the degree and extent of its apparent
intergradation with atricapillus. With the exception of preliminary findings from the current
ADF&G-USFS study, little is known of its ecology.

Local environmental conditions directly affect the morphology of birds and play a long-term
role in creating geographic subspecies (Proctor and Lynch 1993). The dark coloration and
smaller size of goshawks inhabiting coastal B.C. and Southeast Alaska are thought to be
adaptations to the wet maritime climate and temperate rainforests. Dark plumage is probably
a reflection of the colors of vegetation, which tend to be dark and lush in humid environments
(Gloger’s Rule, Proctor and Lynch 1993), and may add a degree of camouflage to predators
such as the goshawk. The relatively smaller size of goshawks from this region may be an
adaptation for flying through dense rainforest vegetation. The greater agility given to
goshawks with these smaller dimensions may also be a reflection of their diet, a large part of
which is known to consist of forest passerines such as the Steller’s jay and the varied thrush

(Whaley 1988).

Wiley (1981 in: Kemp 1987) states: "Taxonomy comprises the theory and practice of
describing the diversity of organisms and ordering this diversity into a system of words that
conveys information concerning the kind of relationship between organisms that the
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investigator thinks 1s relevant”. This definition reminds us that taxonomic classification is
often based on a simplified interpretation of what we perceive a species’ role to be within
ecosystems that are both complex and often not well understood. The decision to
taxonomically classify organisms at the level subspecies is largely an arbitrary one if based
- soley on comparison of subtle physical characters. ,

i
Distinctions that have been used to describe thé morphology and range of the laingi
subspecies are a reflection of adaptations to the habitats and environmental conditions of the
Pacific Northwest coastal temperate rainforests. Patterns of variability are subtle within N.A.
goshawks but some clinal patterns can be found. That goshawks in Southeast Alaska exhibit
slight phys:ca] variation compared with other regions indicates that they are adapted to these
conditions in many aspects of their natural history.

6. Status of Genetic Analysis of Blood Samples

ADF&G biologists collected blood samples from 35 goshawks in Southeast Alaska between
November 1991 and August 1993 (Table 11). Samples were sent to Drs. Thomas A. Gavin
and Bernie May of Cornell University who, in collaboration with Dr. Richard T. Reynolds,
USDA Forest Service, are analyzing goshawk DNA to examine genetic variation and
taxonomy of Accipiter gentilis in North America. This research will assess the genetic basis
of current subspecific variation in the northern goshawk. When combined with information
gathered through continued cellection of morphological data the results should provide useful
insight into the geographical distribution of 4.g. laingi in Southeast Alaska. A final report
discussing the results of DNA analysis is expected by September, 1994,

7. Home range and habitat associations based on radio-telemetry

A. Introduction

Major objectives were to determine home range sizes and habitat associations of goshawks on
the Tongass National Forest. The relationships between habitat associations of goshawks at
the landscape level remain unknown in the Pacific Northwest and Southeast Alaska. This is
in contrast to studies of northern spotted owl (Strix occidentalis) habitat associations as related
to home range and landscapes (e.g., Gutiérrez and Carey 1985, Lehmkuhi and Raphael 1993)
that are well understood. Goshawk habitat associations and home ranges have been studied in
northen Europe (e.g., Kenward 1982, Widén 1989) along with some U.S. studies (e.g.,
Kennedy 1989). Ecologists are beginning to recognize the importance of the entire landscape
in habitat management plans intended to insure Jong-term viability (Reynolds et al. 1992).

Yet, an understanding of the general patierns of goshawk use of their home range and the
landscape habitats available to them are lacking in the Pacific Northwest and Southeast
Alaska. Our objectives in assessing goshawk home ranges and habitat associations were to
describe ecological patterns, test for environmental impacts (e.g., Stewart-Oaten et al. 1992,
Underwood 1994), and using the information in forest planning (e.g., Walters and Holling
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We calculated breeding home range size for 16 adult goshawks, including 8 males and §
females, from 8 nest sites using all independent relocations collected during the nestling and
fledging-dependency periods' (Table 12). Capturing and radio-tagging of adult goshawks took
place during the mid-nestling or fledgling dependency periods, so the data used for estimating
breeding home range were based on relocations from only the latier half of nesting. Since the
calculated size of breeding home ranges does not include relocations from the courtship,
incubation and early brood rearing periods, they may underestimate the actual area used by

" nesting adulits.

Total MCP home range size was calculated for 17 adult goshawks using all independent
relocations collected during both the nesting and post nesting periods (Table 13). With the
exception of four goshawks radio-tagged in 1992, adult total home range sizes presented in
this report are based on relocations collected during the 3 to 5 month period ending on
November 7, 1993 (the cutoff date selected for this analysis). Total home range sizes based
on a full year of relocation data will likely exceed the home range sizes presented here.
Ninety and 50 percent harmonic mean breeding and total home ranges sizes (Tables 14 and
15) used the same time periods and samples used for the MCP estimates.

Kenward (1987) suggests a sample size of 30 relocations as a standard for estimating range
size of radio-tagged animals. He studied several species with different ranging behaviors,
including the goshawk, kestrel, badger, and grey squirrel, and found that when relocations
were collected at a rate of two to three per day, the estimate of range size increased only
slightly beyond about 30 total relocations. Tracking effort and the size of relocation samples
for Southeast Alaska goshawks were variable and dependent on a number of factors including
time of year and phase of nesting chronology, weather, and the availability of funding for
aircraft charter. For 16 estimates of breeding home range size of adult male and female
goshawks, four were calculated using a minimum of 30 independent relocations collected
during the nesting and fledgling dependency periods. Mean relocation sample size for the 16
estimates of breeding home range size was 18, ranging from eight to 50 (Tablel2). For 17
estimates of total home range size, six were calculated using a minimum of 30 independent
‘Telocations collected during the nesting and post- nesting periods. Mean relocation sample
size was 29 (range 10 - 7