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Movthern goshawks (heseafter reforred w as

goshavi) in North Amierics Iréed In 2 vardoty of 1996, Erdmay eral. 1998). The relatioaship and

fragraented {(imf:ke:b]&édfo"d 1998, Kenward.

Forest types, with et sites rypically foond Moasso-

chgon with matze fo oldgrowih frest-strue-

tnre; foraging and winter habitat are poorly stud-

ied. bt appéar 1o be more diverse and not a
songly depsndent on wture Forest steuciure
{Sguires und Hémmolds 199). The U.%. Forest
Sesvice deslgrmted goshawks as & “sensitive spi-
cies” throughout the species’ western range
based on concerns related £ the impact of forest
management practives. on’ goshawk breeding
hating, The stats of gmh:mk papulationsin the
western United States remaing the subjecs ofcon-
céen and debaze (Rennedy 1997, Delefana g,

habitat asseciations for syempatiic Acipiter species
(Rryﬁ&id& at b, 1982, Beyrmidsand M&s ow T84,
Bosagowskl et al. 1992), spropatric Butee species
(Bchmutz o1 al, 1980, Jasies 1994, Bosakowski et
al. [1996), and sympatric Butee and Acoipiter spee

cies {Titus and Mosher 1981, Saids 1997, Sénthez-

Zagau and Calve 1999) have beeni the sibject of
IEHTRRI 1L invmgamﬁg yetthe relatmmﬁzp znd
habitar assecihdons of sgmpatric red-talled hawks
and goshawks has not beei prudisd, _
Qur ohjective vay 10 provide deseiptive informse
:im} on the habiat steociations-of sympatdic.red-
waited Hawks dnd poshawks during the bredding
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P

Hivaliwood Wﬁmﬂw&wr&m&!&ﬁ””?&%n We IGERTRT BT Tvestigansn on Forest

hawks ave gbundant, zz&qm;ﬁu&, and tmm&l?y
associated with nonforested arend In Voo env-
ratinents. including coniferous. and deriduous
forests (Presion and Baane 1993 Severa! Investi-
sarors have suggested that redasied hiwks may
he repiacing goshawks o5 forests are cleared dnd
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structure ag nest sites ey forest Fagmeatation and
the presents of nonfarested aress arcund nest
sités to claiify how thisse spacias wilt be impagiad
by forest alidrations inthe western United Sgees.

ETUDY AREA

Redailed bawds and goshawks Gcour symparri:
cally on the Eathiab Plateat in nostheri Arivonz,
USA, Vegeation. within our swdy aren on the
platdan consisted of ponderssh pine (.Fixw_?:m
daroea) forest betwehn elevatons of 2,075 and 2500,
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Fig: 4. Estimaied change in odds and 85% copfidence. inter-
vals associated with & 1% Increaseé in slope within 23 concan-
tric fing plots -[midscale} at 80-m ntervals centered -on red-
iaileéd hawk {rn=41) and-goshawk {7 = 62) nests and. rendom
sites (n = B2) on the Kaibab Plateau, Anzona US4, Iri 2000,

age goshawk nesi site contained a forested area

centered at the nest site with small nonforested:

areas dispersed around the perimeter of the plot
(Fig. 5B}. '

DISCUSSION

The associations at the fine scale can be inter-
preted based on behaviors unique to the: 2 spe-

cies. Typically, red-tailed hawks enter nests from:

above the canopy and goshawks enter fiests from
below the canopy. Researchers have argued that
open and unobstructed atcess to nests from
above the catiopy is an important factor in red-
tafled hawk nesesite habitat selecfion (Orans
and Kuhlman 1956, Tites.and Mosher 1981, Bed-
narz. and Dinsmore 1982). Therefore, forest
struetdre below red-tilled hawk nests is. sec-
ondary, and features relazed o the nest tree and
topography are primary. Nestslocated High in tall
trees. on- Steep, north-facing slopes would -pre-
sumably aliow easy access fo nests, a favorable
m_icrpclimate within the nest with reduced solar
radiation, and a dear view of the surrounding

area. In conirast, goshawk nest sites. were associ--

a'ted with cha’ractens’tics of mature forest struc-

1nvast1gauons documennng h:gh canopy ciosurc,
miaiure trees, and open understories at goshawk
ST sites (Reynolds er al., 1982 Speiser .and-
PosaRowski 1987, ‘Hayward. and Escanc 1989,
Squires 2nd Rugglcro 1996). These features pre-
sumably would allow easier access 1o nests; unhin-
dered movement through the surrounding for-

est, a clear view of the forest floar, and a suitable

‘microclimate within the nest.

3G3

At the maidscale, red-tailed hawks displayed

1nore, variation overall and were associated with
nonforested areas between 105 and 645 m of the

nest site ' and steeper slopes within 105 mi of the
nest site. At the midscale, patterns docurnented
within 105 m of the nest site mircoréd patterns

documented at the fine scale, thus supporting the

conclusion that steepslopes are an important fac-
torand forest structuré is secondary at, and imme-
dlar.ely surrounding, the nest site. Studies exam-
ining red-tailed hawk: hab:tat assgciations: have
documented both a strong association {Mindell

and Samuel 1984, Spéiser and Bosakowski 1988,

Moorman and Chapman 1996) and no apparent.
association with nonforested areas (Titus and
Mosher 1981). These’ discrépancies likely resutt
from differences in forest structure and landscape
pattern:among study areas. Our Tesults.support
the conclosion that red-tailed: hawks nesting in
forested environmianis are capable of tolerating a
broad array ‘of ToTest strectures. and that frag.
mentéd Torest souctoie and nonforested areas,
appear to play 2 centiai tole in these associations.
Gashawks vwere “consistently assogiated at the

‘midscale with regions of contdnuous forest cen-

tered- at- the. nest site. The negative dssociation
with nonforested areas extended 0 -645 m and

was SIFONgEst within 375 m of the nest site. This

forested area corresponds to the posefledging
family area (PFA; Reynolds etal. 1992) estimated
at 168 ha or a circle with a radius of 732 m
(Kennedy etal 1994}, The PFA, charactenzed. by
manure forest structure, is the drea where adules-
forage. during the breeding season and young
develop their hunting skills. In addition, our.
TesAE Thdicate N Asociaton with gentle slopes.
‘that extend to 555 m from goshawk nest sites.
This pattern is consistent across the fine scale
and midscale but js not consistent, with findings
of other investigations {Squires and Reynolds
1697). The. -predominance of gentle terrain. on,
the Kaibab Plateau and the presence of mature
forest sgructire with open understories in regions:
with gcnr_le slopes mlght explam this pattem

taJICd hawk habizat associations were dlstmctly
différent gt both the fine and midscale. Goshawks
were cogsiderably more specialized at both scales.
and presented. consistent patterns. of continuous
Torest streriure on tevel terrain at both scales. .
Red-tailed hawks ‘presented greater vaiiation at-
both scales, with differing central - tendéncies

from goshawks. The pattern at the fine:scale sug-

gested that babitat selection for red-tailed hawks
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Fig. 5, Glassmad Landsat images.(10 Oct 199%; 30 » 30-m calls) 6f sites that tépresentad the {A) minimum, (B} that most close-
I approximated the mean, and (C) represanted the. maximurm for & tandscape intices measured.in 2,085-m radivs circles (mid-
scale) centered on red-tallad hawk (7 =41) and gashawk (A= . £2) nests and randem sites {n=62) on-the Kabab Plateau, Ari-

! zona,; LSA, in 2000.

; ﬂ&némmnsktmmm_&Mmggued Lhat Selection. was. gccurring

STTUCTUrE, A5 was found at- goshawk nest, sites, but exclustvei? for regions or conﬁh‘iléiﬁ“fﬂ‘résr"un
with features related to nest position and access.  level terrain centered at the nest site.

Thus, selection was occurring primartly for the o T
nest tree and its rélationship to the surrgundmg MANAGEMENT IMPLICATIONS N
! ‘topography for red-wailed hawks and for features ~ Our study reaffirms that the habitat associa-
i within and below the canopy for goshawks, Pat-  tions of goshawks during the breedinfrsedson are
terns ar the midscale suggested that habiatselec-  regiorially consistent withini 2 particular environ-
tion for red-tailed hawks was based. on the pres- | ment: m%ﬂm_@m_rwmwmfy
ence of nonforested areas and fragmented forest | areas containing & A;: _
stiucture.around the nest site-and steep siopés at dew_elop Thanagement gm_delmes o .protect them
the nest site. For goshawks, patterns at the mid:- {e.g., Reynolds et al. 1592}, However, successfully




; ‘managing for a spec;es umque habitat require-
merits. is becaming more difficult in the westerny
United States due to a variety of economic, polit
ical, ecological, and social pressures. placed on
férests and forest managers. An ecological factor

‘infroduces a_variety of concerns for_goshiawk
manggement. One is the possibility of competition

for habitat.or prey between the 2 species, Anoth-
er is the encroachment of red-uailed hawks into
goshawk territories: If goshawk habitat is altered
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that 'we-examined is the presence of a very suc-
i cessfill generalist, the red-ailed hawk, which
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