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Accipiter Sharp_

R shinned

nce considered “the enemy of all small

birds” (Sutton 1928), the Sharp-

shinned Hawk is a small, slender
feisty accipiter, with short, rounded wings and
a long, narrow tail. Although small mammals
and even insects appear in its diet, this forest-
dwelling predator feeds almost entirely on
small birds.

Sharp-shinned Hawks are widely dispersed
and seldom-seen nesters that breed mainly
in large stands of deciduous, coniferous,
and mixed pine-hardwood forests
and pine plantations. In temperate -« S
areas, nesting coincides with the B
annual peak in songbird abundance
he species’ secretive nature and the dense
vegetation of its nesting habitat make it diffi-
cult to find and study during the breeding
season. The early stages of nesting, in par-

ticular, are little studied.
The bird is best seen, and
The most frequently studied,
Birds of onmigration, when large
numbers of individuals

North concentrate along major
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2 SHARP-SHINNED HAWK

Sharp-shinned hawks historically have been
described as vicious bird killers—even by many
ornithologists. In the first few decades of the
twentieth century, gunners shot thousands of this
species at Cape May Point, NJ; Hawk Mountain,
eastern Pennsvlvania; and other sites along im-
portant eastern migration cornidors. Even so, the
species is known for hunting songbirds in parks
and near houses, and is often seen taking prey at
bird feeders (Fisher 1893, Stone 1937, Klem 1951).

Important information on migration is avail-
able from studies in Wisconsin (Mueller and Berger
19678, 19670, Mueller et al 1997), Pennsylvania
(Bednarz et al, 1990, Allenet al, 1996, Viverette et al
1996}, and New Jersey (Murray 1964, Kerlinger
1954, 19853, Holthuijzen ot al, 1955, Niles et al
1996), Detailed information on breeding biology is
available from studies in Utah (Platt 1973), New
Brunswick, Canada (Meyer 1987), and Puerto Rico
(Delannoy and Cruz1988), The possible relationship
between the breeding biology of thisspecies and its
extreme sexual size dimorphism is poorly under-
stood, Future studies of migration physiology and
orientation, predation ecology, and reproductive
biclogy (particularly fledgling behaviorand devel-
opment) should be espedally rewarding,

Common names include "Sharp-shin,” “Shar-
pie," "Blue Darter,” "Little Blue Darter,” and “Bird
Hawk."

DISTINGUISHING CHARACTERISTICS

Smallest North American accipiter. Total length
males 24-27 em, females 2534 cm; wingspan: males
53-36 cm, females 58-63 cm; mass: males 57-114 g,
females 150-218 g; measurements from temperate
MNorth America (Wheeler and Clark 1995),
Following generally applicable to widespread
Morth American subspecies (sfriatus group; see
Systematics, below). Inadult (Definitive Basicjmale
upperparts, including wings and tail, bluish gray
to slate, becoming slightly darker on the crown.
Tail crossed by 3-5 visible slaty bands and narrowly
tipped white. Tail usually appears square in shape
when folded, but often appears slightly rounded
when spread. Open wing appears dark above but
whitish below with remiges boldly banded with
black. Underparts primarily whitish and heavily
barred with rufous or tawny on breast, belly, side,
and flanks. Adult female similar in coloration, but
upperparts more brodvnish olive and underparts
less heavily barred than in males (Brown and
Amadon 1968). Wings relatively shortand rounded.
Legs and toes vellow, long and sticklike with tarso-
metatarsus laterally compressed, hence the name
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"sharp-shin.” Eyes red. Adult plumages similar
throughout vear.

Injuveniles, head hoavilv streaked gravishbrown
and white or gravish brovwn and tawny on crown,
nape, and sides of neck. with a pale superciliary
stripe. Back, rump, and wings dark brown to dark
brownish gray, with back and wing-coverts mar-
gined paler. Occasional white feather bases show
on back and wing-coverts. Underwing white and
boldly barred with dark brown. Tailas inadults but
gray often replaced by brownish. Underparts white
tocream withbroad dark-brown streaking on breast,
belly, side, and flanks. Eves pale vellow,

Sharp-shinned Hawk unlikely to be confused
with anv other species within its range except the
very similarly plumaged but larger Coaper's Hawk
(Accipiter cooperir). Although female Sharp-shinned
approaches size of male Coaper’s, there isno overlap
inoveralllength between the 2species (Clark 1954)
In addition to size, Sharp-shinned has a propor-
tionally shorter tail that, when folded, is squarish,
not rounded at the tip asan Cooper's Hawk, but
Sharp-shinned's tail may appear slightly rounded
when spread. Sharp-shinned 15 also less robust
than Cooper’s Hawk and, in the field, appears to
have a proportionally smaller head—a feature that
is useful when the bird is on the wing and when
perched, AdultSharp-shinned alsolacks prominent
dark cap of Coaper’s Hawk {cap and back color do
not contrast strongly in Sharp-shinned), while
juvenile Sharp-shinned has more prominent super-
ciliary stripe, more ventral streaking (some birds
streaked, some with spothing), and lesswhiteon tip
of tail than juvenile Cooper's Hawk. Much of the
confusion that existsinseparating these 2 accipiters
stems from the fact that both are pursuit-hunters
that do not remain in view for long. For a fuller
discussion of differences between these species,
see Clark 1954, Kaufman 1999, Howell and Webb
1995, and Wheeler and Clark 1995,

DISTRIBUTION

THE AMERICAS

Breeding range. Figure 1. Arasis anp Canapa,
Breeds throughout central, southcoastal, south-
eastern, and, rarely, western Alaska (Armstrong
1993). In Canada, breeds from n. Yukon, w. and s.
Mackenzie, ne_Saskatchewan, n.-central Manitoba,
n. Ontario, central Quebec, 5. Labrador, and all but
nw. Newfoundland, scuth to the U.5. border
(including the Queen Charlotte is., portions of
Vancouver L, and probably Anticost L; Campbell
etal. 1990, OQuellet and Bombardier 1996), but absent
from se. Alberta, sw. and 5. Saskatchewan {except
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Cvpress Hills), and sw. Manitoba (Godirey 1985,
Semenchuk 1997, Smith 1996).

Westzax Usirtzr Srares. Breeds from Canadian
border south locally through Washington, Idaho,
and w. Montana to central California, < Nevada (T,
Floyd pers. comm.), nw. and se. Arizona (Arizona
Breeding Bird Atlas [BBA | 1993-1998 unpubl.), and
5. New Mexico (Hawks Aloft New Mexico pers.
comm.), and east to se. Wyoming (Oakleaf et al
1992), the Black Hills of sw. South Dakota { Petersan
1995), central Colorado (Levad 1998), and e.-central
New Mexico (Hawks Aloft New Mexico pers
comm.). Also reported to breed in N. Dakota
with most records from Turtle Mins. and along
Little Missoun River (Stewart 1975), Largely absent
from areds of unsuitable habitat in Washington
east and west of Cascade Mins, and Puget Sound
(Smith et al, 1997) and probably absent from sim-
ilar areas in adjacent portions of Oregon. Californin
range poorly known and described range tenta-
tive. Breeding or summering birds have occurred
throughout the state, including the southern moun-
tains, but most probably breed in northern halt
of state (Small 1994), In Arizona, recent breeding
records concentrated along Mogollon Rim and in
EXtreme sé. Arzona (Anzona BBA 19931995 un-
publ.l In New Avxico, breeds in mountzinous
regions throughout state, including the Chuska,
Jemez, Mogollon (and adjacent ranges), Sacramento,
Sandia/Manzano, San Juan, Sangre de Cristo, and
Zuni ranges (Hawks Aloft New Mexico pers.
comm.}. May be a rare breeder in mountains of
w. Texas,

Eastery Usiren Stares, Breeds from Canadian
border south to ne. Minnesota (Janssen 1987), n.
Wisconsin (Robbins 1991, s, Michigan (Berz 1991},
extreme n. Ohio (Peterjohn 1959}, s. Pennsylvania,
nw. New Jersev (and very locally in the south:
Walsh et al. 1998), se. New York (possibly Lang
Island; Smith 1988), Connecticut (Smithand Devine
1994}, and Rhode Island (Enser 1992), Rangeextends
south through Appalachiansto w. Virginia{Virginia
BBA unpubl.), w, North Carolina, and w. South
Carolina (few breeding records; McNair and Post
1993), west to southern half of Ohio {Peterjiohn
1989), =se. Indiana (Squires et al. 1598), central
Kentucky (Palmer-Ball 1998), and w. Tennesses
(Nicholson 1997}, and south to “northern parts of
Gulf states” (Am,. Omithal, Union 1295 03} Also
breeds in n. Indiana (Squires et al. 1998) and =
Arkansas (primarily the Ozarks: Robbins and
Easterla 1992), and from main portions of eastern
range west very locally to e North Dakota (Stewart
1975), e. Kansas (Kansas BBA 1992-1597 unpubl.},
and e. Texas (Texas BRA 1987-1992 unpubl.}, and
very rarely south of main range in se. US., north of
Florida (Kale and Maehr 1990).

Wesr [vpies, Common but increasinglv local
resident on Cuba and Hispaniola (declining); rare
and lecal on Puerto Rico (best seen in Toro MNegro
and Maricao forests). Vagranton St. John, Virginls.
(Delannoy and Cruz 1988, Raffaele et al. 1998),

Mesico avo Cexrrn Asezica, Resident i Mexico
trom e. Sonora. w. Chihuahua, and w. Durangu,
and from se. Coahuila, 5. Nueve Leon, and siw.
Tamaulipas south to n. Oaxaca, with additional
populations in w. Guerrero, n, Coahuila, and
prabably n. Baja California Norte, Also resident
from extreme . Oavaca, and Chia pas, Mexleo bo w
and central Honduras and nw. Nicaragua {Howell
and Webb 1993),

Sokrs Aserica. Resident on forested qlmp.,-a_-. of w
Venezuela in the Andes from Colombia to s, Bolivia,
and from central Brazil and Paraguay south to n,
Argentina (Brown and Amadon 1968, Howell and
Webb 19495, Am. Ormithol. Union 1998),

Rarely seen during breeding season outside of
unbroken forest canopies, making it, arguably, the
most ditficult North American accipiter to census
(Revnalds and Wight 1978), The bulk of the papula-
Hon appears to breed in contiguous boreal coni-
ferous forests, atten close to open areas and Jdecid-
vous woodlands. Mav prefer nesting near water
(Revnoldsetal. 1982). Generally absent from small
woudlots and open areas

Winter range, Figure 1. Migratory populations
treeding in Canada and the U S, generallv winter
trom southcoastal and southeastern Alaska (Arm-
strong 1995), the coast and southernmaost interior
of British Columbia (Campbel] et al. 1990}, central
Idaho, nw. and s. Montana, sw. and se. South
Dakota, s. Minnesota, central Wisconsin, the n.
Lower Peninsula of Michigan, southernmaost
Ontario, n. New York, central Vermont and New
Hampshire, coastal Maine, coastal New Brunswick,
Prince Edward 1. and se. Newfoundland, south
throughout the US. (Christmas Bird Count data),
and Middle America to s. Baja California, and w.
Panama, with occasionally records to central Pan-
ama (Ridgely and Gwynne 1989, Stiles and Skutch
1989, Howell and Webb 1995), and in the West
Indies to the Bahamas (mainly Grand Bahama,
Andros, and New Providence), with smaller
numbers on Cuba, Jamaica, and perhaps the other
Greater Antilles (Raffaele et al. 1998). Occasional
winter residenton Bermuda (Amos 19913, In North
America, main winter range extends north along
lowerSt. Lawrence River toextremes. Quebec, and
individuals occasionally winter in other areas of
the n. U.S. and s. Canada north of the main range.
The se. US,, particularly Florida, is the main win-
tering area for Sharp-shinned Hawks breeding ine.
North America (Viverette et al. 1994). Populations
breeding south of the US. (Middle America, West
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Indies, South America) are probably resident or,
at least, less migratory.

OUTSIDE THE AMERICAS
Mot recorded.

HISTORICAL CHANGES

Few data, Difficult to assess because of the spec
bes' secretive nature, particularly in the breeding
season, Dependence on relatively large tracts ol
contiguous forest for nesting at least until recently,
his almost certainly affected distribution histor-
ically, particularlyine Noorth America where local
and regional distributions shifted in respanses o
the widespread loss of the castern deciduous lorest
at the end of the nineteenth and the beginning of
the twentieth centurtes. Currently appears to be
1'-\|:I.ir|t.‘||:|'|;.: its breeding range southward, contin-
ent=-wide

FOSail HISTORY

Enown from the Pleistoce e of California, New
Moo, S Dakota, Virginia, Florida and the Baha-
mas, and trom prr]n-..turi-: sites in Arizoma and
Muerlo Rico (Brodkorb 1964, Talmier 1958)

SYSTEMATICS

This aceount follows classification of American
Ormithologists’ Union (1998, which includesunder
Sharp-shinned Hawk the following lasasometimes
regarded .‘|.-n.‘]|.“-ti.|‘|l:t.~'~p1:‘|:|t*r~:|‘I:|_.'.I'.hr.|||:'uur.'.c(IEu!uu:c-
thighed Hawk) of se. South America, chunogasier
(W hite-breasted Hawk) of Central Amernca, and
s traiis (Plain-breasted Hawk) of monianeg nw
and w. South America (¢f. Hellmayrand Conover
1949, Friedmann 1950, Storer 1552, Monroe 1968,
Blake 1977, and R. Ridgely in Sibley and Monros
1990). Taxcnomy of this complex unsettled and
particularly in need of comparative analysis of
morphology, ecology, behavior, vocalizations,
and genatics:

GEOCRAPHIC VARIATION

Muost geographic variationinvolves overall size.
amount of pigmentalion on upperparts. eve color
of aduits, and color and pattern of underparts; the
fallowing summary based largely on Storer 1852,
Wattel 1973, and Palmer 1988, Size increaseschinally
southward in North Americato the Isthmusof Teh-
uantepes, then decreases. Although size variation
not thoroughly analyzed in North America, birds
from the Pacific Morthwest (perobscurus) average
larger than velox elsewhere on the continent.
Autumnmigrants trapped in the Goshute Mins. of
Mevada weighed less and had longer tails and
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wings than those trapped at Cedar Grove, WT(Smith
ot al, 1990). West Indies populations small, about
10% smaller overall than continental North
American birds {Defannov and Cruz 1988}, Color
and pattern of underparks varies from dark and
heavily marked on islands off the coast of British
Columbia (perobscyrns) to pale ratous with reduced
and faint markings southward through Mexico,
where tibial feathering (thighs. flags, or crural
feathers) becomes unbarred light rufous. Amount
and intensity of rufous on underparts in North
American populations (vl <hows large amount
of individual variation within a given population.
West Indies forms tend to be rutous or rusty on side
of head and on vent and vary m distinetness of
barring on tail. Eve color of adults vanes from red
in northern populations to brown or brownish red
in n Mlexico (sutton), vellow in sw, Mexico
(mendrensis), and variable [amberto red) inextreme
& Mexico and n. Central America (el gnater),
South American forms highly variableonunder-
parts (entirely orextensively chestnut rufous, black-
ish, or tawny grayish more or less suffused with
rufous) but alwavs with deep rufous or reddish
chestaut, immaculate tibial feathering: upperparts
darker and moreuniform and sizeaveragessmaller
in se. South America (erutlroenins; Blake 1977},

SLBSIECIES

Tensubspecies recognized (Brown and Amadon
1968, Stresemannand Amadon 1979), these divided
into 3 subspecies groups by Am. Ornithol. Union
{1998} Sharp-shinned Hawk (striatus group), W hite-
breasted Hawk (chionegaster group), and Rufous-
thighed Hawk (erythrmeeins group).

Sharp-shinned Hawk {striatus group). Four
subspecies migratory or resident in continental
~orth America to 5. Mexico and 3 subspecies each
resident on the 3 larzer islands of the Greater
Antilles. Storer (1952) noted that the southernmost
race, madrensis; wasanapparent bridgein characters
toward White-breasted Hawk (chionogaster). For
this reason, he listed all continental North American
forms in sequence and moved the 3 West Indies
races to follow erythranemins, whichrace he thought
the West Indies forms resembled in barring of
underparts, perhapsindicating acloserrelationship
with South American forms than with those of
Morth America.

A striatus vefor (Wilson, 1812): See Distinguishing
characteristics, above. Breeds North America from
Alacka and Canada south tos. U.5,; some western
populations only partially migratory or resident,
others wintering over much of breeding range
south through Middle America to central Panama,
casually to the West Indies and Bermuda. Gray
to grayish blue above, crown darker; tail with

Poole and F. Gill, E 5




The American Omithologists® Union — KEITH L. BILDSTEIN AND Hﬁ MEYER 5

alternating narrower dark and broader pale tail
bands [outer rectrices of all races have dark bars
narrower than pale bars; some telor have width of
darkbarsequal to palebars:Storer 1952); underparts
white with comspicuous refous or tawny bars,
including tibial teathers; risof adult orange to red.

A= perphseriens Snvder, 1938: Breeds on Quuen
Charlotte Is.. Britich Columbia, and. puossibly,
adjacent manland; partly migratory reaching
Oregan and possibly farther south. Slightly darker
than oeloy (especially in Juvenal plumage); under-
parts more heavily marked and white of belly
reduced (Snyder 1938, Friedmann 1950, This race
not recegnized by Hellmayr and Conover (1949)

A & Aettond van Rogsem, 1939: Resident in San
Luis Mtns. of Chikuahua-Sonora boundary south
lecally i mourtaing of Mesico to Michoacin and
from Coahuila to Viracruz; possibly intergrades
with telor north to extremie s. Arizona and s. New
Mexico (suttonr not definitely known from US
corttt Am. Qrnithol, Union 1957; see Storer 1957,
Phillips etal. 1964 ). Similar to relio but tibial feather-
ing unbarred and mare reddish; paler below, espece
ially on breast, with faint blackish shaft streaks
This race not recognizéd by Hellmavr and Conover
(T949y,

As immdrinsis Starer, 1952: Resident in Sierra
Madre del Sur. Guerrero and w. Oaxaca (w vat o
Isthmus of lehuantepec: Binford 19893 Similar 1o
it bul much paler below, underparts whitish
taintly washed and marked with pale rufous; tibial
teathering pale, unmarked rufous.

A # shraties Viejllat, 1808 Resident on His-
paniola. Small, with russet or tawny tinge to sides
of head and less-conspicuously barred tail: under-
parts with narrower and more regular barring
than in celox; tibial feathers barred Saval Brown
(Friedmann 1950,

A. 5 fringilloides Vigors, 1827 Resident on Cuba
Similar to nominate sirigtus except for cinnamon
(no. 123a)sides ofhead: entire abdomen and under-
tail-coverts white; titual feathers barred gravish
browen (Friedmann 1950),

A.s venator Wetmore, 1914; Puerto Rico. Blackish
tail bars more distinct than on other West Indian
subspecies. Similar to stritus, but darker upper
parts. Thigh feathers rufescent (Friedmann 1950

White-breasted Hawk (chionogaster group).
One subspecies. Storer (1957) interpreted a cline in
pattern and color of underparts toward paler, rela-
tively unmarked popuiations in 5. Mexico (madren-
sis) as a bridge to the white underparts of chionen-
gnster and therefore lumped this taxon with other
Sharp-shinned Hawk forms to the north. Also.
because chionogaster was in the past regarded as a
race of eristhronemans (along with ventralis) of South
America (e.g., Hellmayr and Conover 1949, Storer

(1932) believed all tava should be merged under
straaties. Monroe | 19631 disagreed with this view
and regarded all these taxa as separate species,

A £ elnonogester Kaup, 1852 Chiapas, Mexico,
south to Nicaragua. Smallec than other Mesican
subspecies. Adults with upperparts sooty {(head ) to
fuscous black: underparts white, with prominent
blackish shaft streaks on chin, throat, and breast:
tibial teathering unmarked, light schraceous-buff,

Rufous-thighed Hawk terythronenins group),
Two subspevies, each ometimes rirgarded as dis-
tinct species (e, Sibley dnd Monroe 1990, Bierro-
gaard 1994)

Acs tentenliz Selater, 18966; Resident of Andean
w, Venezuela, Colombia, and w. Balivia Highly
vanable, ranging from very pale below to Rerateily
barred. with some melanism, the latter pussibly
restricted to males (Hellmayr and Conover 1949
butsee Wattel 1973}, Distinguished from batly sl
and chivgaster by deep rulous, reddish chestnut,
ar cinmamon brown (Smithe 1975-1981; color no
A3) tivial feathers: lighter on belly than on throat
and breast; dark tall bands broader than paler
bands

A erutienidins Ko, TRS0 Resident o, Bollvia,
5. Brazil. Paraguav, Lruguay, and n Arzentinag
Similar bo pertrinis but venteal barring, when pires-
-_-ul:_r1m:rr_'pm:murnt.tnd|.L|.1|,1|_'r|.'l.lr!.-rnuru;||‘|||:'|-rr11
and darker (back almost entirely slaty black or
fuscous brown); somewhat smaller than tentealis

RELATED SPECIES

similar to Eurasian Sparrowhawk (A, iisis), an
ecoloecal counterpart, in structure and plumage,
and, toa lesserextent, the Rufius-broasted Sparro-
hawk (AL rafivenbres)of East and South Africa; these
species ottenare considerad Sharp-shinned Hawk's
closest relatives on those bases (Stresemann 1924,
Wattal 1973, Amadonetal. 1988 Sibley and Monroe
1994

MIGRATION

NATURE OF MIGRATION |N THE SPECIES

The species is a partial, albeit sometimes lang-
distance (>1.500 km) migrant throughout much of
its North American range (Appendix 1). Northern-
most breeders largely abandon their breeding
grounds each antumn. Individuals are sbsent from
breeding grounds for 37 mo in 5. Canada and n.
U5, and for sharter periods farther south, A high-
altitude, broad-frontal migrant in autumn in the
northernmost parts of its range, the species fre-
quently concentrates along leading lines, including
coastiines and mountain ranges, farther south
{Murray 1984).

== Cornell Laboratory of Omithology and The Academy of Matural Sciences
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TIMING AND ROUTES OF MIGRATION

Fall. Timing of departure from breeding grounds
not well quantified, but migrating individuals begin
toapper at hawk-watches at Duluth, MN (Janssen
19873, and Cedar Grove, W1, (Robbins 1991 ) in the
n. LS, by earlv Aug. Observations at hawk watches
m the Great Lakes Region and e, Pennsylvania
indicate a relatively rapid movement in autumn.
Al Hawk Mountain Sanctuary, e, Pennsylvania,
where on average 4,246 individuals seen annually
{1934-1995; Bildstein 1995) and where migration
praks on 7 Oct, one-third of the flight passes by
3 Oet, twosthirds by 12 Oct, and 90% by 21 Oct:
5% of the flight passes between 9 Sep and 3 Noy
Passage rates peak at 7.2 birds/h in early Oct
(Bednarz ¢t al, 1990, Hawk Mountain Sanctuary
unpubl. dita). A similar passage phenology ocours
at Codar Grove, W Mueller et al, 1997), Migration
occurs from late Aug-late Oct in British Columbia
(Campbell et al, 1990), from mid-Sep-late Oct in s
California (Garrett and Dunn 1981), and from late
Aug-late Nov in Cape Mav, NJ (Siblev 1997), Mig-
rantsrecorded late Oct=late Marin Panama (Ridgely
and Gwynne 1989) and Feb-Apr in the Bahamas
{Nalfoele et al, 19495,

Hlighest one-day counts (which generally reflect
when migration peaks) for raptor-migration
watchsites in the U.S. include: 1,380, 21 Sep 1984, at
Golden Gate Raptor Observatory, near San Fran-
cisco, CA; 51, 25 Sep 1996, at Lucky Peak. near
Buoise, 10; 780, 16Sep 1989, in the Goshute Mins., ne
MNuevada; 114, 7Sep 1988, in the Wellsville Mins.,
UT; 1.623, 10 Sep 1991, at Hawk Ridge, Duluth,
BAN; 2,343, 1500ct 1995, at Cedar Grove, WET12.20
Sep 1987, at Lake Enie Metropark, south of Detroi,
M1 1,017, 25 Sep 1986, at Casco Bay north of
Portland, ME; 777, 25 Sep 1955, at Quaker Ridge,
near Greenwich, CT; 2,620, § Oct 1979, at Hawk
Mountain Sanctuary, e. Pennsylvania; 11,096, 4
Oct 1977, at Cape May Point, NJ; 3,842, 29 5ep 1995,
at Kiptopeke, VA, at the southern tip of the Del-
marva Peninsula; and 166, 17 Oct 1995 on Grassy
Eey, FL (Mueller et al. 1957; Hawks Aloft World-
wide unpubl, ). [n coastal Veracruz, Mexico, annu al
counts averaged 2400 in the earlv to mid-19%0s,
and peak passage occurred inearly to mid-Oct (E
Ruelas pers. comm.},

Routesin foll. Band recoveriessuggest that birds
banded atDuluth, MN (Evansand Rosenfield 1985),
CedarGrove, WI{Muellerand Berger 1967a), along
the Kittatinny Ridge ine, Pennsylvaniaand n. New
Jersey (Viverette etal. 1996), at Cape May Point, N]
{Clark 1985}, and Hawk Cliff, ON (Duncan 1382),
winter largely in the 5. US,, with a few individuals
recovered as far south as Gualemala (1 recovery;
Mueller and Berger 1967a), Mexico (6 recoveries),
Honduras, Nicaragua, and Costa Rica (1 recovery
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each: Evans and Rosenfield 1953), Caba (2 recov-
eries), and Bermuda (2 recoverieseach; Clark 1985).
Males banded at Duluth wintered 900 km north of
fernales banded there (fe. 320N ve. 24°50°N;
Evans and Rosentfield 1985), whereas adult females
banded at Cape May Point wintered farther north
thanjuvenile females, and juvenile females wintered
farther north than juvenilemales (Clark 1983). None
of the differences wassignificant. however (Mueller
1987, H. Mueller pers. comm, ). Ine. North America,
juvenile movements are more coastal than adult
movements (Viverette et al. 1998)

Autumn counts of 1,500 individuals at Grassy
Kev, FL. in Oct, suggest that at least some birds
overwinter in the Caribbean, probably on the
Greater Antilles and in the Bahamas (Raffele et al,
1998)

Spring. Not as well studied as fall migration; a
relatively ill-defined migration period. At Hawk
Mountain Sanctuary, ¢, Pennsvlvania, movements
begin in late Mar and end in early May; passage
peaks 11-30 Apr (Hawk Mountain Sanctuary un-
publ.). At Derby Hill, NY, where movements begin
inlate Mar and end inearly May, passage peaks21-
25 Apr. almast 4 whk later than that of Cooper's
Hawks at the same site (Haugh 1975), Migration
occurs late Mar-mid-Moav in British Columbia
(Campbell et al. 1990), and mid-Mar-mid-May at
Cape May, NJ (Sibley 19970 Banding recoverivs
from Duluth suggest that spring migrants “retrace
the general route followed during fall migration”
(Evans and Rosentield 1985 313)

Highest one-day counts for spring raptor-migra-
ton watchsites in the US. and Canada include: 406,
3 Apr 1990, at Cape Flattery, northwest of Seattle,
WA; 97, 15 Apr 1987, in the Sandia Mins.. east of
Albuguerque, NAL 4+, 14 Apr 1951, at Dinosaur
Ridge, east of Benver, CO; 110, 15 Apr 1989, at
Windygates, southwest of Winnipeg, Manitoba;
158, 15 Apr 1992, at Indiana Dunes, southwest of
South Bend, IN: 196, 30 Apr 1991, at Port Huron,
northeast of Detroit, MI: 3,019, 28 Apr 1984, at
Derby Hill, north of Syracuse, NY; 1,556, 18 Apr
1975, at Grimsby, se. Ontano; 116, 29 Apr 1990, at
Eagle Crossing, southwest of Montreal, Cluebec
992, 3 May 1959, at Fort Smallwood Park, southeast
of Baltimore, MD; 259, 2 May 1957, on Plum [,
north of Boston, MA (Hawks Aloft Worldwide
unpubl.}.

Concentrations not as apparent as in autommn. [n
spring, Sharp-shinned Hawks make up 15% of the
flight at Hawk Mountain Sanctuary, e. Pennsyl-
vania (1969-1995. 1,085 of 7.433; McCarty et al.
1999), 12% of the flight at Derby Hill, N'Y (1963
1969, 16,068 of 137,452 Haugh 1972), and 32% of
the flight at Delta, Manitoba (1968; 563 of 1.743;
Haugh 1972).
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MIGRATORY BEHAVIOR

Usually migrates alone (66% of 271 migrants in
Central Park, New York Gity), orin small groups of
several individuals that =ometimes include Broad-
winged Hawks (Bulee platypterns), Red-tailed
Hawks (B, fmmaivensiz), and American Kestrels( Fuloo
spirvering; Kerlinger 1989), Soars on migration, but
alsoengagesinactive flap-sailing light. Ine. Nocth
America, autumn movement is associated with the
passage of cold fronts, with flights at Hawk Moup-
tain Sanctuary, e. Pennsvivania, peaking the dav
after trontal passage, and averaging 26% lower
during the next 3 d than on the dav of and the dav
after frontal passage (Allen et al. 1996, see also
Mueller and Berger 1967a) Results from banding
slations at Hawk Cliff, Ontario, Hawk Ridge, MN,
and Cedar Grove, WLindicate that fuveniles precede
adults by about 2wk {Mueller and Berger 19673,
Rosenfield and Evans 1980, Duncan 1982) and
that, within age groups, females precede males by
about 1wk (Rosenfield and Evans 1980, Duncan
[ug2),

Frequently hunts on migration—36% o1 317
individuals migrating past Hawk Mountain Sanc-
tuary, e Pennsvlvanta, in autumn 1981 had visibly
distended crops (Sheller and Benz 19583, see also
Haofslund 1973), This tact, together with their ten-
déncy to move along traditional corridors and their
refatively large numbers, makes them one of the
maost frequently. trapped of all migrating North
American riptors {e.g:, Duncan 1982, Clark 1955)
In autumn, species makes up 25% of all raptors
seen ab Hawk Mountain Sanctuary, ¢. Pennsvl-
vania, (1934-1995; Bildstein 1998); 12% a1 Hawk
Cliff, Ontario {(1967; Haugh 1972) and 33% at
Goshute Mountains, NV {1983-1990, §. Hoffman
unpubl.).

Although the species makes water crossings of
I8 km at Cape May Point, NJ, and 18-29 km at
Whitefish Point, ON (Kerlinger 1985a), reverse and
diverted migration in the face of a water barrier is
notuncommon (Darrow 1963, Kerlinger 19584, 19853,
Helthuijzen and Oosterhuis 1985, Sutton and Ker-
linger 1997). Recoveries in Bermuda of 2 juveniles
banded in Cape May suggest that many Sharp-
shinned Hawks using this corndor may be losz ar
sea (Clark 1985). At Cape May Point, individuals
cross Delaware Bay to Cape Henlopen, DE. inlight,
but not strong, cross winds, and when the “flight at
theshoreline [is] at high as opposed tolow altitudes™
{Kerlinger 1954: 1029), All but 1 of 48 females radio-
tagged at the site during fall migration were lost
upon release traveling north along Delaware Bay,
presumably in reverse migration to reduce the
lengthof over-water crossing, Birds captured before
noon were more likely to move off quickly than
were those captured after noon; the latter were

= Cornell Laboratory of Omithology and The Academy of Matural Sciences

more likely to perch and hunt in the area (Folthui-
1zen and Oosterhuis 1933). Avolds the 30-120 km
water crossimgs maade by Peregrine Falcons (Falce
reregrinns) between Fire [, NY, and coastal New
Jersey { Darrow 1963), Similar activity reported on
Cape Cod. MA, peninsular Florida, and the Florida
Kevs (Palmer 1985). There is a small west-to-east
reverse migration along the north shore of Lake
Ere in the autumn (Duncan 1982,

At some sites, the Qight increases in altitude
toward the middle of the day, as individuals take
advantage of midday thermals (Kerlinger and
Gauthreaux 1984). At Cape Mav Poind, tor example,
individuals flew lower in moming than at midday

approvimately 200 m vso 600 m), and lower on
strong westerly winds than on other winds and
calm periods (<300 m vs, 270-740 m), the former
potentially explaining reported early-morming
peaks i numbers ab the site (Allen and Peterson
1936}, the later, apparently, to avold being blawn
out 1o sea (Kerlinger 1933h) At Hawk Mountain
Sanctuary, o, F{f!tll:)‘ltumr.l_ frassage rides increase
rapidiv through mid-morning, level off, and then
Begin to decrease stowly atter poon before dropping
off considerably after mid-afternoon (Flawk hlown-
tunSanctuary unpubl ). Cbservations there indicate
Sharp-shinned Hawks fiv lower than Broad-winged
and Red-tatled hawks (37 movs. 100 and N m. ee-
spectivelv), and flight altitude does not change
ovdr the course of the day (P, Pormeluzi and N
Wolfinden pers. comm ), Flight speeds of 37 Sharp-
shinned Hawks migrating past Hawk Mountain
Sanctuary, . Pennsylvania, averaged 48 km /b, rang-
ing trom 26 o 96 km/ h (Broun and Goodwin 1943),

CONTEOL AND PHYSIOLOGY

Concentrations ot migrating Sharp-shinned
Hawks, particularly juveniles; along the mid-
Atlantic coast of the U.5 have been attributed to
prey availability, wind drift, and leading lines (i.2,,
teng and narrow topographical features, such as
coastiines, that birds fellow; Murray 1964, Mueller
and Berger 19674, 19670, . Kerlinger pers, comm. ).
The last, especially, appears to be particularlv im-
poriant (Kerlinger and Gauthreaux 1984, Clark
1985, Allen et al. 1996, but see Haugh 1972).

At least at Hawk Mountain Sanctuary, e, Penine
svivama and Cedar Grove but probably elsewhere
as well, autumn movements increase following the
passage of cold fronts, apparently because flight
conditions are better then than at other times, and
not because the birds are more likely to be visible to
observers at such times {Mueller and Berger 1967,
Allen et al 1996).

The species’ tendency to feed on birds associated
with human-modified landscapes, including those
close to human habitation (Fisher 1893, Stone 1937,
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Dunn and Tessaghia 1994}, may be respansible for
considerable migratory short-stopping (ie., geo-
graphic shortening of a traditional migration corri-
Jdor), atleast in New England and the mid-Atlantic
region of castern Nurth America (Duncan 1996,
Viverette et al. 1998), That juveniles make up the
bulk of coastal mugrants sugiests that they are
more prone to wind drift and tollowing leading-
lines than adults are (Mueller et al. 1951a)

HABITAT

BREEDNNG RANGE

Sea level to near alpine, Medts in most forest
by pesin range, particularle those with atleast some
conifers: In’ Colorado, nests in quaking aspen
i(Poguelus trenchoudes) and conifer (Ales. Preen.
[aeirdetsicgn) torests {Jav et al. 1994 ) particularly in
“densestands witha well developed canopy™ (Plan
[976: 1037, In Mssouri, found inoak-hickory (Quer-
cais=Caryt) and pine (Proes) stands (Wiggers and
Koritz 1994) In western coniferous foredts, size ol
At species d M est-dree Sl are oflen corre-
Tabed (5iders and Kennedy [99n] I Wisconsin,
specius tends tonest in denser forests with vounger
sharter trees and more coniters than dos Coopaer's
Hawk (Rosentiold et al. 18491,

E“IHHI.:,. 15% |'I'|..'!tl.lﬂ.."1'|.‘yi‘l..'“_ CONAT, and IT'IP\L'I-! 11.‘-}1‘.'”'
curmfer farests i Colorado (Jov et al 154

Although habitat differences among the 3
sympatncspeciesof North Amencanaccipiters byp-
weally are atteibuted to direct competition (Whaley
and White 19945, larger accipiters (eg, Northern
Guoshawh, Avdipiier gentiliz) ane known o prey on
smaller hawks (Bent 14373, and the extent to which
mdirect competition with and predation by larger
accipiters shapes habitat use in Sharp-shinned
Hawks remains an unexplored topie.

See alsy Bréeding: nest site, below.

SPRING AND FALL MIGRATION

At astopover site ins: New Jersey directly north
of Cape May Point, Sharp-shinned Hawks flew
lower over forests and fields than over marshes,
and were 3—4 times more abundant over forests
than over fields or marshes, possibly because of
species’ tendency tohuntin forests and along forest
edge {Holthuijzen et al. 1985, Niles et al. 1996, but
see Mueller and Berger 1967D),

WINTER RANGE

Few quantitative data. A frequentvisitorto rural
farmsites and areas around suburban homes, where
individuals feed on birds at and around feedlots
and bird feeders (Dunn and Tessaglia 1994, KLB).
Based on banding recoveries, females may be found

A. Poole and F. Gill, Editors

inopen areas and in human dominated landscapes
more often than males (Clark 1985). In piedmont N,
Carolina, females used continuous deciduous forest
and small dense pine stamds within such forest;
mates used mixed forest and transitional habitat
near open areas, where densities of potential prey
species were higher (Meyer 1957)

FOOD HABITS

FEEDING

Muain foods taken. Mastly small birds, some
small mammals, occostonally Targe nsects.

Microhabitat for foraging. Based on habitat
preferences of species: identified among prey re-
mains, Revnolds and Meslow (1984) concluded
that nesting Sharp-shinned Hawks in Oregon
foraged in the upper canopy. Other information
indicates a much broader range of breeding- and
nonbrevding-season toraging habitats, including
torest mid- and understory, Belds, and shoreline
(Kilham 1958, Pecters 1963, Storer 1966, Mage and
Whitaere 1975, Quinn 19911 Throughout range,
senes of wintering hawks differed significantly in
use of habatats, with females in continuous degid-
wonts forest and males in smaller patches of mixed
torest and transitional habitats (Meyer [YR7),

Foud copture ool consmprtion. Secrehive, appor-
tunistic; relicson surprise. Attacks flying ur perched
prey. Capture follows shart chase or stealthy ap-
proach initiated from perch or low-level fligzlht
Diows mavt dive at hl}:h "F"-'!.'d from above. When
hunting trom perch, remains motionless until darks
rapidly toward guarey, often parting follage and
small branches in the process. Can maintain high
spewd for short distances; if prev 15 not captured
fairly quickly, attempt usuvally abandoned. Uses
natural features and man-made structures forcover
when spproaching prey, often remaining. con-
cealed—and obviously unable to see the target—
until the lastinstant. Sometimes huntsspeculatively,
coursing low against a backdrop of vegetation ar
rising terrain, winding around shrubs, hedgerows,
ortree trunks, Willslip quickly over some abscuring
feature to surprise prey.

Long legs and toes enable individuals to reach
into vegetation, and long, deeply curved, needle-
sharp talons permit quick. sure graspingeven while
in motion. Sometimes reaches into wire-mesh traps
and cages to impale birds within (KM);

Long history of using areas around houses and
human structures as hunting habitat (Stone 1937).
Particularly adeptat preyingonbirdsat bird feeders.
Responsible for 35% of 1,138 predation incidents
reported at feeders incontinent-wide survey (Dunn
and Tessaglia 1954). Feeder predation invoked as
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partial explanation for migratorv shor-stopping in
e. North America, which may contribute to de-
pressed counts at migration watchsites (Duncan
1996, Viverette et al. 1996).

While nesting, takes high proportion of nestlings
from open-cup nests and fedglings. At 11 nests in
Colorado, 60% of avian prev werenestlings or fledg-
lings (Jov et al. 1994}, as were 62% at 5 nests in New
Brunswick (Mever 1957), Twelve prey items at a
nest in Alberta (Quinn 1991) included & fledgling
Red-winged Blackbirds (Agelains phoeniceus), Re-
gurgitated pellets at the <ame nest contained 14
color Bands from fledgling House Wrens (Troglo-
dutes medon) studied by author (number of individ-
ualsnotgiven) nobands from adults were recovernsd,
even though 74% of the known wren population
was color-handed. Adults cccasionally return to
their nests in quick succession with 24 prey items of
similar appearance, suggesting that hawks are
capturing several voung from a single nest (KM),

Data lacking for diurnal patterns of prey cap-
tures, In winter, traps baited with birds were most
successtul i early morming and late afternoon
(KM). In Wisconsin, hawks that struck trapping
lures were lighter than those that merely passed
over; females were more likely than males to attack
larger here birds, and juveniles were more likely
than adults to make passesat inappropriately large
lares (Mueller and Berger 1970)

Plucks prey before eating, often on some raised
ubject such as a tree stump or trunk, or upraised
roots of & downed tree. Some plucking sites habi-
tually used, especiaily near nests and on breeding-
season foraging ranges. During winter, prey more
often plucked on ground (KM), When delivering
food tomate or young, adult males remove and eat
heads of prey; in captivity, both sexes eat heads
biresl (KN,

Dretailed deseriptions of woodpecker-like flight
{bounding undulations) across open spaces (].
Schmitt pers. comm. suggest that this behavior
may serve to confuse quarry when hawk 15 ap-
proaching in full view

Cooperative hunting and food-caching not
reported.,

DIET

Major food items. Data from stomach contents,
direct observations, regurgitated pellets, and prev
remaing (mainly feathers) during the breeding
season and winter show mainly avian prey with
some small mammals. Insects frequently reported
from stomach contents {Duncan 1980, Palmer 1988,
but uncertain how many nonavian items eaten by
hawks versus theiravian prey (Duncan 1980}, Quinn
(1991) saw a male catch 2 large moths. Most avian
prey <3540 g, but American Robin (Turdus migra-

lorius), with an average mass of 773 g tDunning
1984). was second most common species among
833 items in 144 stomachs (North America, mainly
autumn and winter; USFWS files, Storer 1966) and
remains of 174 prey items at 10 nests (5, Woodley,
K. Mever. and D. Kirk unpubl.). The broad range of
avian prev consists mainly of passerines but in-
cludes representatives of at least 6 other orders:
Falconiformes, Galliformes, Charadriiformes, Cal-
umbiformes, Apodiformes, and Piciformes{Duncan
1950, Jov et al. 1994, Revnolds and Meslow 1984)
Storer’s {1966) analysis revealed that 3 genera with
a tatal of 23 species made up 4% of prey items {in
descending order of frequency): Dendroica, Mulo-
iz, Tuedus, Hylociehla, and Spizells, The 3 most
commun avian genera in 110 stomachs examined
by Duncan (North America, mainly autumn, US-
FWS files, 1980) were [nnca, Passer, il ;Up.hu:!rg;_,l
Mammals reparted were mosthy Peromuysciis, Micro-
fus, Tivmeeas, Tamaserarns, Thomomys, arad Cletheion-
omys (Duncan 1950),

The smallest reported prey wasan Anna's Hum.
mingbied (Cafypte g, Peeters 19633 4.4 5 the
largest was Ruffed Grouse (Bowasa umbellns; S
Wowdlew, K, Mever, and D. Kirk unpubl.), 577 g
(body mass from Dunning 1954), Other large prev
included o Marbled Murrelet (Brachiranplins nar
mrovabis, 223 g0 Marks and Naslund 1994) and a
Dunlin (Calidriz alpina, 244407 ) that was struck
but not captured (Page and Whitacre 1975; masses
from Dunning 195:4).

Afemalecaptured onspning migentionat White-
fish Paint, M1, had 3 porcupine { Eretizon dorsatum )
yuills through its foot (Kelley and Kelley 19691,

Quantitativeanalysis. Although the species cap-
tured vary considerably among locales, birds con-
sistently represent >90% of prev items by number in
all types of samples (Appendix 2). In Colorade, Joy
2t al. (1994) found that the numbers of mammalian
prev increased relative to the numbers of birds over
the course of the nesting cvele at 11 nests, and that,
unlike birds, mammals were taken in greater-than-
expected proportiontoavailability: thus, theauthors
concluded that the hawks foraged opportunistically
for birds but selectively for mammals.

Meanmass of mammalian prey was greater than
thatof avian prey ina Colorzdo study whererelative
masses were presented (Joy et al, 1994 Appendix
2). Females generally took heavier prey than males.
Differences were statistically significant based an
stomach contents (Storer 1965), but not sa for ob-
servations zt traps baited with birds {Mueller and
Berger 1970), or for observations at nests (Snyder
and Wiley 1976, Muelleret al. 1981k, Meyer 1957;
Appendix 2).

OF 132 prey items of 35 species collected at 10
nests in New Brunswick, 35% were classified as

. Cornell Laboratory of Omithology and The Academy of Matural Sciences
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Flgure 2. Alarm call of the Sharp-shinned Hawk. Prepared by the siaff of the Sorror Laberatary of Boacoustics (BLE), The Ohlo Slate
Unlversity, using Kay Elemetrics DSP 5500 Sona-Graph (wilh an eftective lrequency resalution of 200 Ht and a 150 paint FFT translorm size)

from BLB recording no. 5547, Sinton, San Patricio Co., TX.

Meotropical magrants, 40% as lemperate migrants,
and Sasresident or irruptivespecies (5. Woodley,

K. Mever, and D. Kirk unpubl,}

FOOD SELECTION AND STORAGE
See Feeding, above

NUTRITION AND ENERGETICS
Mo information

SMETABOLISM AND TEMPERATURE RECLLATHON

Mot well studied. Metabolic rate for 1 resting
male (851 mW) lower than that of 2 resting temales
(1138 mW), Overall, metabolic rate 25% higher
than predictions forresting falconiforms {Kennedy
and Gessaman 1991}, No information on tempera-
ture regulation,

DRIMNKING, PELLET-CASTING, AND DEFECATION

Drinkingnot reported in the wild; obtains water
from prey. Pellets small and probably cast early on
most days, but no data. Young defecate outward
from edge of nest. As-with other accipiters, excreta
forcibly ejected, hitting the ground some distance
from directly below the bird.

SOUNDS

VOCALIZATIONS

Mot well studied. Much of what follows is from
Palmer 1988. Silent most of the year, although less
soduring the breeding season in dense forest when
vocalizations may be the primary means of com-
munication between paired birds {see Rosenfield
and Bielefeldt 1991). Male’s voice seemingly higher
than female’s (KLB). The vehement kek-kek-kek or
kik-kik-kik alarm callishigher, thinner, and possibly
faster than that of the Cooper's Hawk (Fig- 2)
Dawson (1923) reported a ricky-ticky-ticky-Hoky-ticky

alarm call from Sharp-shinned Hawk in pursuit of
a Great Homed Owl [ Bubo sirgfitirnis ). Individuals
also give a “plaintive” squealing call from favority
perch sites, presumably as part of courtship (Bent
1937). A moming duet is similar to the Cooper’s
Hawk {Palmer 1988)

Eip . kig given by male as it arrives at the nest;
sumetimes replied to by female with several keps or
beeerp. Begping calls of nestlings and solicitation
call of fermale a high-pitched ce. Sometimes atters
"weak cackles” during copulation. Anin-flight cliry
call 1s sometimes uttered by hunting juveniles in
autumn, particularly in the evening (0 Evans in
Palmer 1955: 308)

Callsof voungsimilar to those of Cooper’s Hawk.
Weak adult-like alarm calls begin shortly before
fledging

NONVOCAL SOUNDS
MNone,

BEHAVIOR

LOCOMOTION

Walking, hopping, climbing, etc. Rarely walks
on the ground. However, although most attacks on
prey are made from the air, usually by surprise,
pursues préy on the ground, even to the point of
initiating chases from perches within 1 m of the
ground. When chasing prey on the ground, in-
dividuals often take long jumps, aided by wing
flapping (Bent 1937)

Flight. Buovant in flight, particularly on migra-
tion. Typical accipitrine flight pattern of an alter-
nating series of 3-6 shallow wing-beats, followed
by short glides. Wing-beats crisper and more rapid
than those of Cooper's Hawk. Commonly soars,
especially in moming (Clark and Wheeler 1987},
When hunting, swift and maneuverable; uses long

A. Poole and F. Gill; Editors
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tail asa rudder to change direction as its tracks prev
and avoids vegetation. Will pursue prev in brush,
In migration, engages in active flight, as well as
slope and thermal soaring. (Soaring occurs when
individuals extractenergy needed for flight directly
from the atmosphere. Slope soaring uses the upward
deflection of air resulting from horizontal winds
striking the sides af mountains and hills. Thermal
soaring uses pockets of warm rising air resulting
from the differential heating of the earth’s surface
[Bildstein 1999]), Lightest wing-loading (especially
males) of all North American falconiforms thus
greatly affected by wind. line of flight is often
erratic (Poole 1938, Haugh 1972, Kerlinger 1959,
Brett 1991). Compensate for wind drift while on
migration by adjusting headings during periods of
Napping flight (Kerlinger and Gauthreaux 1984)
sometimes travels in small groups on migration
Makes short-distance (<30km) water crossings at
such times (Kerlinger 1984 ). See Migration: migra-
tory behavior, above,
Swannming and diving. Unknown

SELF-MAINTENANCE

Preening, head-seratching, stretching, bathing,
anting, ete. Preening typical, using uropygial gland;
frequently shakesbody and wings during and after
preening. A breeding female inS. Carolina preened
frequently while incubating, as well as after being
fed by the male (Mitchell and Pitts 1992). Head-
scratching common. Unilateral stretching of wing
and leg, Rarely raises its hackles (Clark and Wheeler
1587},

Sleeping, roosting, sunbathing. Roosts in trees
with dense foliage, especially conifers. Communal
roasting unknown. InUtah, a breeding male roosted
in the "nest grove” 4 of 7 nights after eggs hatched,
but not thereafter (Platt 1973),

Daily time budget. In Utah, a breeding male
spent little time at the nest, and most of the day in
21 hunting territories. Hunting began in early
morning, typically within 5 min of waking, with
the first nest visit with food about 1 h later (Platt
1973). Eighty-five percent of the waking time of 1
male was spent in 2 disjunct hunting territories,
the remaining 15% spent near the nest, traveling
between the 2 hunting areas and the nest, or in
ather hunting areas (Platt 1573). In at least some
locations, soars daily, especially in morning or late
afternoon (Platt 1973, Clark and Whesler 1987). In
Utah, soaring more common over hunting areas
than near the nest, but only after young had been
fed. Migrants trapped and radio-tagged in Cape
May, NI, spent approximately 35% of the time
perching, 30% in low hunting flight, 25% in flight
above tree top level, and 7% circle-soaring with
other raptors (Holthuijzen et al. 1985).

AGONISTIC BEHAVIOR

Adults and fedglings respond tointruders {inter-
and intraspecific) at nests by vocalizing, chasing,
and attacking (see Spacng, below). Dependent
fledglings near their nests chased, struck, and
grappled with intniding juveniles (Meyer 1957
see Breeding: fledgling stage, below),

Breeding males perched on plucking stumps
with freshlv plucked prev will crouch, lower head.
part wings slightly. and utter very faint and slow
version of kek-kek-kek call to deaw female and
exchange prey. If male does not leave nest ared
soon atter delivering prev to female, female ofen
dives at him or vigorously chases him away (KM
See Breeding: incubation. below.

SPACING

Territoriality. Highly territorial when breeding,
In 19 territorial display flights observed at 5 nusts
by Delannoy and Cruz (1958), resident males flew
straight at and chased approaching inteuders; bath
hawks called repeatedly. Intruders usually thus
evicled. Whennot, residentselther dove atintruders
trom circling flight overhead or the 2 grappled,
spiraling downward to within o few meters of the
canopy betore separating. after which intruders
were evicted. No data concerning winter teeritor-
tality

Individual distance. Mean distance between
nests 4.1 km (range L8640, n = 4) in Oregon
(Revnolds and Wight 1974), 2.9 km (range 1.1=h.0),
=12} in Alaska (Clarke 1984), and 1.2 km {range
0.7-24, 1 =4} in New Brunswick i Meyer 1957).

SEXUAL BEHAVIOR

In general. poorly known due to secretive di-
meanar, poor visibility within nesting habitats,
and lack of observations early in the nesting cycle
ur of marked individuals. See Delannoy and Cruz
1935, 3 study of resident Puerto Rican Sharp-shinned
Hawks, for the most detailed descriptions of the
period from courtship through hatching.

Mating system and sex ratio. Presumed mono-
gamaous, but no focused study.

Pairbond. The following summarized from Del-
annoy and Cruz 1938, based on 44 flights. Shortly
after sunrise, the male began drcling above the nes:
site, followed soon after by the female. Both mixed
soaring and rapid flight accompanied by intermit-
tent calling. Males flapped more frequently and
circled higher than females. Atirregular intervals,
each performed undulating flight (a repeated series
of shallow and deep dives, followed by recovery of
height). Frequently, either male or fernale would
plunge nearly vertically from a stationary position
with closed wings, sometimes recovering justabove
the canopy (this behavior was not directed at the

Cornell Laboratory of Omithology and The Academy of Natural Sciences
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hawk's mate). Bouts lasted 3-20 min and were
repeated several times, all ending with a steep dive
into the forest,

Copulation preceded by courtship flights (Del-
annioy and Cruz 1955). At 1 nest the female flew
directly to the male, perched beside him 40 m from
the nest, and the male mounted her. Mount lasted
about 10 s, accompanied by wing-flapping and
vocalizations by both. Female flew off immedi-
ately, male remained perched. Similar description
by L. Shellev (in Bent 1937) but in that case pre-
ceded immediately by subdued vocalizations and
crouching by female. Male moved closer and uttered
faint whine for 3 min then moanted female. Re-
mained perched afterward for 30 min

NMoindormation on duration of pair bond, Nesting
territories frequently reused, but wdentity of pair
membersnot known (See Breeding: nest site, below)

Extra-pair copulations. None reported, but
would be ditficult to detect

Ir Puerto Rico, nonresident males brought prey
1o nest sites in 2 of 20 intrusions observed by Del-
annoy and Cruz (1985) ond in 1 case the female
accepled thie food in the absence of her mate. On 4
accasions, intruders brought nest material and
d.:|_m~;::._-._! it in the nest. [n none of these instances
did temales copulate with the intruder males

SOCTAL AND INTERSPECIFIC BEHAVIOR

Degree ofsoctatity. Usually solitary exceptdunng
nesting season; even then, adults spend little time
near mates or conspecifics

Play. Mo information

Nonpredatory itterspecific inferactions. Nocon-
Hicts observed at 1 Sharp-shinned Hawk nest in
Leah between piir and Cooper’s Hawks or Amer-
ican Kestrele pesting nearby (Platt 1976). Adults
near 12 nests in New Brunswick approached or
chased Common Ravens (Corvus corax) and white-
tailed deer (Odocoulens mrgintanus) but did not
respond 1o Northern Harriers {Circus cyansus), a
muounted American Crow (Coreas brachyrignehos),
or a mounted Great Homed Owl (Meyer 1987)
At the same nests, however, recently fledged
voung responded withvoelizations and approach
to Broad-winged Hawks, Red-tailed Hawks,
Morthern Harriers, white-tailed deer, black bear
[(Uraus americanus), and a mounted Great Homed
Owl,

Seen chasing, darting around trees from out of
view, and attacking Pileated Woodpeckers (Dryo-
copiis pilentus) foraging near active Sharp-shinned
Hawk nests (age not given, Kilham 1958; adult.
KM). Smith (1983) waiched 2 juvenile hawks
cooperatively harass a Pileated Woodpecker.

On migration occasionally mobs large raptors,
including Bald Eagles { Haliacetus lencocephalus)and

A. Poole and F. Gill, Editors
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Peregrine Falcons, both of which, in tum, have
been observed killing this species (George 1989, C,
Viverette pers. comm.). Inexperiments approached
smaller models of owls without eves more clasely
than larger models witheves (Rerlingerand Lehrer
1982), Adults also approached the models more
closely and made fewer vocalizations than did
juveniles

Nest defense. Mainly by the female, but limited;
in Mew Brunswick, in 408 h of observations during
incubation and nestling stages, females responded
to only 7individual intruders despite numertaus in-
trusions by other species (Mever 1987), [n general,
nesting adults remain inconspicuous unless the
mtruder approaches ¢losely or lingers nearby
(KM

PREDQATION

Dhue to small size, adults and young are vulner-
able to other forest raptors at nests and roosts;
concealed nests and secretive behavior are clearly
JLI.ipuy._- in this regard. In New Brunswick anid
NuowvaScotia, voung taken from 2 nestsby Morthern
Gushawks (KM} Reaction to human intruders at
nests varies among individuals. May quietly leave
nest, perch and call, fly about area while calling: or
dive to within 1 m of intruder (Bent 1937, KM},

Based onreported predation an similar-sized or
larger raptors, Kerlinger and Lehrer (1952} sug-
gested that predation on Sharp-shinned Hawks by
larger taptors 15 more frequent than reporied
Migrating Bald Eagles (George 1989) and Peregrine
Faleons (Klem 1985, C. Viverette pers. comm.)
known to kill Sharp-shinned Hawkson migration,
particularly individuals that are mobbing them.,

Sharp-shinned-Hawks stoop at conspecitics
cought in mist nets (Klem 1955)

BREEDING

PHENOLOLY

Pair formation. Figure 3. Last accipiter to arrive
un breeding range in temperate North America, in
Apr and early May. In Utah, arrivesin late Apr—
early May (Platt 1976). Resident in Puerto Rico,
territarial only in the breeding season; reoceupies
nest areas in Dec and Jan (Delarmoy and Cruz
1958). Nesting season in'Puerto Rico is 2 mo longer
than slsewhere, as is typical for tropical versus
temperate subspecies (Delannoy and Cruz 1988).

Nest-building. In Puerto Rico, began at a slow
rate spon after recccupying nest sites; did not
become a steady process until 3—4 wk before egg-
laying, (Delannoy and Cruz 1988). No specific in-
formation for temperate locations, but relatively
short period betweenarrival dates and laying dates
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tor given areas suggests that nest building starts
soon afterarrival

First/only road per season. Probably timed 1o
match peak demands for food for voung with
maximum availabaline of prey (Palmer 19880, [n
Puerto Rico, eggs laid mid-Mar-late Apr; voung
fledged mid- Mav-late jun .1H11neum|:iepemh we
Late Jul-early Aug{Delannov and Cruz 1988 In N
and 5. Carolina, eggs laid ear Iy to mid-May; young
Nedged early Jul (Meveran d Mueller 1982, Mitchell
amid Pitts 1992). In Oreeon, eis laid early May-late
Jun; voung fledged earlv Jul-late Sep (Reynolds
and Wight 1078, Hennw et al. 1985), In New Bruns-
wick, ezps bud mid-Mav: voung fledged mid-Jul,
attained independence in Aug (Mever 19871 In
Utah, voes s id late May- -early Jun (Platt 19761 In
Ml:-:-lu.lrl.q_;.,,}..-gl.mtIntu..\ln-. late Jun; young Med ged
mid-ful-late Aug (Wiggers and Kritz 1994)

Secontd brood per season. Reported only for
Puerto Rico (Delannov and Cruz 19851, where it
was abserved brregulary from 12 May to 3 Jul,
praking in Late Mav=easly Jun and occurring only
atter the first clutch or brood was [Last.

SEST SITE
Selection process. Sites commionly :rnu_'up rd
Bt rewse of actuwal nest s rane (Plare 197 tr, Reyiun
amd Wieht 1975, Mever 1947 Delannoy and { rue
P88, Jone el al 194945 No information on selection
behavior or intefactions between sexes
Microlinbitat, Most reports describe nest o

tions againgt trunk on horzontal limbs in dense,
well-developed partions of the crown well below
th top o 1h:-c';|:'mp-.' 1 Bent 1937, Platt 1976, Reynolds
vial 1952 Mever 1987, Wigzers and Kritz 1991)

Mo selection for aspect of nest-tree slape or for
side of tree relative to slope, butin Oregon 5 nests
were in south quadrant, 2 east, 1 west, and 1 narth
tRevnoldset al 1982, Moore and Henny 1983)

Site cltaracteristics. Uses many species of trees
{see Habitat: breeding range; above), typically with-
in relatively dense stands, Conifers most frequentl
uszed, although deciduous are the norm in so
lecples (Plagt 1976, Snvder and Wiley 1976, Qui
1991y of 3 nests described inegg-collection records
for Utah, 4% wers in coniferous (mostly pine or
spruce), 21% in cottonwoud (Papulis sp), and 364
immaple (Acersp.); cak, orother species. Of 27 nests
directly observed, tn Utah 5% were in conifers
(Platt 1976), For nests in coniferous trees, associa-
Hons of stands varied from purely coniferous or
coniferous-dominated {Mueller et al. 1951b, Rey-
nelds et al. 1982, Moore and Henny 1983, Mever
1987, Wiggers and Kritz 1991) to small groves of
conifers within dedduous stands (Platt 1976).

In Oregon, most of 10 nests studied were in 23~
Sl-yr-old even-aged conifer stands with single-

L)

Kot

Breeding

Migration

A M
J J
Mk
F e
Figure 3. Annual cyche of breeding, migration,
Y and molt of the Sharp-shinned Hawk, Sea text lor
g

timing a1 speeific locales. Thick lines show peak
activity; thin lines. off-peak activity

laver canopics (Reynaldsetal. 1982), In New Mexica
nest-trew herght and nest-tree diameter-at-breasts
hetght (dbh ) were pasitivelv correlated with body
size amang the 3 accipiter species; no correlations
were lound between body size and forest variables
at the nest-site seale (v g, basal area [summed dbh
turall trees in an area), canopy closure) due to high
intraspecific variation (Siders and Rennedy 1994)
Reported heights ofnests range from 2.4 to 19 m
Mean height was 7.6 m for 15 nests in e Grr_l_-::un
(Moore and Henny 1983), 177 m for & in nw. Ore-
gon, and 128 m for 10 in & Oregon (Revnolds et al
1952). Dbh from 173 (New Mexico, Siders and
Kennedy 1996) to 41.1 cm (Oregon, Reynolds-et al,
1982); meansreported elsewhere were intermediate.
Prev-plucking areas usually were upslope from
thabasze of the nest tree (Revnoldsetal, 1982, Mever
1957). ' '

MEST

Construction grocess. Material brought by both
zexes, but female does most or all construction (H.
Meng in Palmer 1988). At 1 nest, female gathered
miaterial in vicinity of male, who called frequentiy:
temale flew through understory in vicinity of the
nest, dropped to the ground to snatch small branches
(Mitchell and Pitts 1992)

- Cornell Laboratory of Omithology and The Academy of Natural Sciences
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Structure amt composition matter. Broad, flat,
constructed of dead conifer twigs with flakes of
bark as a lining. if any (Bent 19537, H. Meng in
Malmer 1988).

Dimensions, Often large celative to size of bird,
bt variable, about 35-60 cm for longest axis and
10-14 e deep (Bent 1937, H. Meng inTalmer 1958,
KA,

Microctiimate, No information

Matntenance or re-use of nests, alternate nests
Suee Mest-site, above, In Puerto Rico, some pairs
basilt alternate nests and ueed them within season
after first nest failed (Delannov and Cruz 1988)

EGGS

Shape. Rounded, ovate. short ovate, oval (Bent
19377, short subelliptical or subelliptical (Palmer
[0RAY,

Size. Fortv-nine eggs from Puerto Rico averaged
376 mm = 0.93 SDrin length, 295 mm £ 057 SDin
breadth (Delannoy and Cruz 1988). Length < breadth
{means and extremes based on cluteh averages) e,
Canada: 37.55(33.9240.60)« 30112 25.60-31.59) mm;
1= 21 clutches, (102 egps) e, US, 37 82(36.11-40.9]
o 3043 (29.25-33 82  mm, 1 = 21 clutches (94 eggs)h
w LG A7.60( 33 4841 47)= 30,37 (29.15-31.43) mim.,
=20 clutches (89 eggs). Data from L. Kif. WEVZ
Sl Bont 1937, Palmer 19558

Muass. Eggs from temperate North Amencaaver-
age 19 g, about 11% of bocy moss of female, or 43-
S4% of her mass for a typical clutech of 23 egys
iMewton 1979), Mass of 8 eggs in Puerto Rico aver-
aged 185 g (+ 041 5D, 10.8% of {female’s body
mass, or 32% of her mass for the tvpical clutch of 3
eegs (Delannoy and Cruz 1958),

Color. Long prized by egg collectors for their
handsomeness and variability incolor and pattern.
Ground color dull white or a fading pale bluish
white. Some marked with splotches of lightor dark
shades of brown, vinaceous, violet, or hazel, some-
times grouped at the ends or middle (Best 19537,
Palmer 1988},

Surface texture. Smooth, sometimes withasheen,
but not glossy (Bent 1937, Palmer 1588},

Eggshell thickitess. Anderson and Hickey (1972)
reported the following for pre-DDT (prior to 1947)
and DDT era (1947=1958) North American eggs:
Pre-DDT era, shell mass, 148 gz 0.025D (n =368
eggs); thickness 0.268 mm =0.004 50 {n =197 eggsl
DT era, shell mass; 1.35 g = 0.0B 5D (n =9 eggsh:
thickness 0.245 mm = 0.020 5D (= 4 2ggs). These
data suggest a 9% decline in shell mass and an 8%
decline in thickness duning the DOT era. No data
on post-DDT shell thickness. Three thin-shelled
Sharp-shinned Hawk eggs, 2 partlally crushed,
collected in Oregon from 1969 to 1971, contained
DIDE levels approaching those of the highest ever
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recorded for arctic Peregrine Falcons, possibly
reflecting the small passerine prev-base for the
spedes (Snvder et al. 1973). In the late 19805 in ne.
Morth America, DDE burdens continued to exist in
Sharp-shinned Hawks in New York (3.3, 8.9 ppm
[brain], 1t =2) and e. Canada (3.3-15.6 ppm [eggs], 1
=12 Stone and Okoniewski 1988, Noble and Elliott
1990). From 1591 to 1993, DDE burdens inindividuals
from e, North America ranged from 0.02-0.49 ppm
iblood, i =40: Wood et al. 1996). The recent burdens
apparently develop in wintering areas in se. U5,
ot inbreeding areas (Elliott and Shutt 1993)

Clutch size. See Demography and populations;
measures of breeding activity, below

Egg-laying. Usually on alternate days (Malmer
| 985)

INCUBATION

Onset of broodiness and fncubation in relation
to laying. Although eggs laid on alternate days,
clutches generally hatch within 48 b (Revnalids and
Wight 1973, Palmer 1988), suggesting that incu-
bation is delayved until the clutch is partly complete
or completed (Platt 1976, H. Meng in Palmer 1958)
Nine eggs in 3 clutches observed by Delannoy and
Cruz (1985 hatched as follows: the first and second
eggs in all 3 clutches hatched < 24 b apart; the third
eggs hatched 3648 h after the second in 2 clutches
and abeut 24 k1 later in the third clutch.

Incubation patehes. No intormation,

Incubation period. Estimates based on concerted
field efforts include 30 d (Platt 1976), 30-32 d (Rey-
nolds and Wight 1973}, and 32 d (Delannoy and
Cruz 19585). Other estimatesinclude 21-24d { proba-
bly inxccurate; Bent 1937). and 34-33d (Brown and
Amadon 19638)

Parewtal belravior. Little or no male incubation
(Snvderand Wiley 1976, Delannoy and Cruz 1988),
Male generally roosts near nest during this stage
and probably provides all of female’s food (but no
data; Snvder and Wiley 1976, Delannoy and Cruz
19883, Mo data on female incubation rhythm,

Hardiness of eggs against femperature stress,
o information,

HATCHING

Slightly asynchronous. In Oregon, all eggs in
sach nest (i = 18] hatched within 24—18 h Reynolds
and Wight 1978). Similar data for Utah (Platt 1978).

YOUNG BIRDS

Condition at hatching. Youngemerge with eyes
open; natal down dries within a few hours (Delan-
nov and Cruz 1983), Downis uniformly short white
or whitish at hatching: longer white down appears
1 wk later (H. Meng in Palmer 19588). No data for
mass or linear measurements at this stage,
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Figure 4. &dult female Sharp-shinned Hawk artiving at nest with prey 1o feed young. Drawing by N. Jehn Schmin
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fod Sroem female on nrst davs e second and thard wstling sotace a9 pests i e Brunswick (hever
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Mevier 1987, Delannoy and Cruz 1988, Palmer - 1, -males-ted voung
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1987). Atsubtropical nestsin Puerto Rico, sharp drop
in deliveries occurs 1-2 wk later (Delannoy and
Cruz 1988). At 5 nestsin New Brunswick, deliveries
by male, which varied from (.25 1o 057 prev item |
b, were significantly and positively correlated with
brood mass (Mever 19873, All authors except Snyder
and Wiley (1976 noled that levels of potential prey
wure steady or increasing s feeding rates declined,
suggesting o weaning process. Observed feeding
rates and results of a limited food-provisioning and
brood manipulationexperimentindicated thatadult
males adjusted their feeding rates fo the size and
demands of their broods (Mever 1957),

Sharp-shinned Hawks have been the subject of
several studies that examined or provided relevant
data on the relationship between diet and sexual
dimorphism in size among raptors. Snyvder and
Wiley (1976), focusing on all 3 North American ac-
cipiter hawks, proposed that this dimorphism arose
from selection for separate feeding niches of the
sexed it onder to reduce male-female competition
and imprave foraging effectiveness during nesting
Thuey cited apparent food stress at nests they ob-
served as support for this bypothesis. Subsaeguent
studhies of nesting ceology of Sharp-shinned Hawks
(Mueller ot al, 1981h, Mever 1957 Delannoy and
Cruz 1985, Jov et al. 1994) provided sex-specific
dataondiet, foraging behavion and activity patterns
Hial drase the niche-separation hypothesis into
question (see Food habits: feedine. abowve)

Nestsunitation, Young back up to edge of nest,
excrele over side. In latter part of nestling stage,
some prey remains litter nest, but rarely found
beloww (KN,

Carrying of young. Not known 1o occur

COOPMERATIVE BREEDING
Mane reported

HEOOD PARASITISM
Mone reported

FLEDGLING STAGE

Departure from nest. See Young birds: growth
and development, above. Young usually jump ar
fly between limbs of nest tree for 1-2d after leaving
the nest,

First flights from nest tree are below the canopy
to nearby trees, usually toapproach parents or sib-
lings with food. Flight is aswkward but fledglings
can ascend to perches.

Growth. Full feather growth attained about
2 wkafter fledging (L. Camp mn Platt 1573).

Association with parents or other young. In
mostareas, fledglings remain dependenton parents
for food and close to each other near their nest for
about 3.5 wk after fledging (=ee Parental care:

The Birds of North America, No. 482, 2000

feeding). Perch and wait for their parents to arrive
with feod, initiallv below the canopy but later
above {See Parental care: feedingl

Fledged broods of individuallv marked birds
near their nests were joined by 1-3 voung of similar
ageson 20 occasions at4 of & nests in New Brunswick
(Meyer 1987}, Intruders competed tor food during
parental feedings. occasionally succeeding. Parents
apparently did not distinguish intruders from their
own young but resident young aggressively tried
to displace intruders, including making physical
contact,

Ability to get around, feed, and care for self,
Numerous predatory efforts by fledged voung
beginning at about 40 d of age (about 2 wk after
fedging: Muellerétal. 1981b, Mever 1987, Delannay
and Cruz 1985). Only observed success was with
Anodis lizards in Puerto Rico at 31-68 d (Delannoy
and Cruz 1988), well after the age at which tem-
perate-nest voung leave nest area (see Marental
care: feeding)

IMMATURE STAGE

o detatled study anter independence. Platt
(1973) radio-tagged 1 Aedgling in Utah; it and 2
siblings remained in the nest grove unil the fourth
wieek, when it left the area and could not be re-
located. All other I‘-L'Fh!ﬂ.-'u il 1‘.{'7\..’i:1'.; studies that
mention the transition to imdependence note sud-
den departure wath no subsequent detection in the
nestarea (Mueller et al, 1951b, Mever 1987, Delan-
noy and Cruz 1988, Mitchell and Pitts 1992)

DEMOGRAPHY AND POPULATIONS

MEASURES OF BREEDING ACTIVITY

Age at first breeding intervals between breeding.
Some, mostly females, breed at 1 yr, most at 22 yr,
Four vearling females among-Hi pairs in Puerto Rico
{Delannov and Cruz 1988); 5 vearling temales and 1
vearling male among 14 pairs nesting in Alaska
(Clarke 1982): All 10 females andall males at 10 nests
inOregoniReynolds and Wight 1978) were in mabure
plumage, as were all breeders of both sexes at 12
nests in New Brunswick (Mever 1957),

No information on intervals between breeding.

Clutch. Usually 4 or 5 eggs in temperate nests,
range 3-8 (Bent 1937, Palmer 1988). Average 4.3
in Utah (7 =34 clutches, Platt 1978), 4.5 in Mis-
sourd (1 =5; Wiggers and Kritz 1994), and 4.6 in
Oregon (= 5; Revnolds and Wight 1978). In
Puerto Rico, average 1.6 (n = 4); Delannoy and
Cruz 1988).

Anmual and lifetime reproductive success. Annual
reproductive success, including hatching rates, nest
success, fedgling success, and fledglings per nest,

A. Poocle and F. Gill, Editors
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for birds breeding in Alaska, New Brunswick, Ore-
gon. Puerto Rico, and Wyoming, are in Appen-
dix 3,

Factors influencing nest success are not well
understood Nomentionof any relationshipbetween
laying date and reproductive success. No infor-
mation on lifetime reproductive success,

Numiber of broods normally reared per season.
Mo reports of =1 in US

Proportion of total females that rear at least
oue brood to nest-leaving or independence. No in-
formation,

LIFE SPAN AND SURVIVORSHIP

Mo rgorous analysis of survival available. Based
on 92 band recoveries plus 18 recaptured birds
from MNarth America, the following percentages
reporied !/ yr from 0 to 8 yr: 19%, 24%, 25%, 13%,
10%, 5%, 2%, and 2% (D. Evans in Palmer 1958)
Only 19% of these 110 birds lived =3 yr. Longest
lifespan reported: 13 vr (Keran 1981).

DISEASE AND BODY PARASITES

Disenses. Mo intormation

Pariraftes. At 28 Puerto Rican nests that failed
during incubation, and at which cause could be
determined, warble fly (Philorms sp., Diptera
Muscidae) larvae fed subcutaneously on nestlings
and damaged tissue, affected growth, and killed
the host. In this study, parasitism by warble flies
caused b9 of nest failures (tolal loss) during the
nestling stage (Delannoy and Cruz 1988).

Duringautumn migration, juveniles more likely
to have hemoparasites (Hemoprotens and Lewdocy.
tozton ) than adults; no gender ditterences reporied
(Powersetal. 1994)

CAUSES OF MORTALITY

Collisions with vehicles, predation, collisions
with windows, and gunshot were the leading iden-
tifiable causes in 2 studies (Keran 1981, Evans and
Rusenfield 1985). In the latter study, which involved
birds banded on autumn migration in Minnesots,
juventle mortality was highest in fall and winter,
while nearly halfof adult deaths wereinspring See
Conservation and management: etfects of human
activity, below.

At 28 Puerto Ricen nests that failed during
incubation, and for which cause could be deter-
mined, desertions were responsible for 73% of nest
failures and human disturbance 20% (Delannoy
and Cruz 1988). Nest predation was the third most
frequent cause at 15%.

RANGE
Initial dispersal from natal site. See Breeding
immature stage, above,

Fidelity to breeding site aud winter oo ritnge.
MNo information.

Dispersal from breeding site. No information,

Home range. Both seves of a pair nesting in Utah
were fitted with transmitters and tracked for most
of the nestling and fledgling stages (Platt 1973}
Both used the same general area, which extended
outward in 1 direction frum the nest along and ad-
jacent to a canyon, Area not given, but maximum
excursion within the hoeseshoeshaped area appar-
ently was about 1.6 km

In New Brunswick. ranges of 2 radio-tageed
males extended in a linear fashion frony their nests
with major axes of 1.1 and 1.7 km; total areas wery
about 1.2 and 2.7 km® (Mever 1987 Two females in
the same study had more circular ranges roughly
centered on their nestswith total areas of about 0.9
and 1.4 km*

Three radio-tagged males wintering in N. Caro-
lina had a mean range area 0F 2,5 km'; for 3 females,
18 km' (Mever 1987),

FOPULATION STATLS

Nwombers. Insufficient information for a rapge
wide census. Rarely seen during the breeding
season; the most diffieult acetpiter and among
the most difficult birds to census in North Amer-
ica [Revnolds and Wight 197%, Fullee and Titus
1990}, In Puerto Rica 0.27 nest/ km? (i1 = 1] nests;
Delannoy and Cruz 1988) in Mew Brunswick,
(.85 nest/ km?* (n = 4; Mever 1987), in Alaska 0.05-
(132 nest/km? (i =4 nests each vear in 3 yr; Clarke
1984).

Trends. Declines in counts at migration watch-
sites ine. North America from 1940s to early 19705
almaost certamnly due to widespread use of DDT
and ity etfects on reproduction (Snyderetal, 1973,
Henny 1977, Mewton 1579, Cade etal. 19588); a re-
bound in numbers followed the US: ban of DDT
{Bednarz et al. 1990). At Hawk Mountain in e
Pennsylvania, where Sharp-shinned Hawks re-
bounded from pesticide era lows mare rapldiv
than any other raptor, counts averaged 9.80 =419
[SD] birds/ him1934-1941 {pre—DDTr;_-m}, BIATE207
birds/h in 19461972 |DDT era), and 1420+ 519
birds/h in 1973-1995 (post-DDT era; Bednarz et
al. 1990, Hawk Mountain Sanctuary unpubl.).

Counts at e. US. raptor-migration watchsites
suggested another population decline in the 19805
and early 1990s (Kellogg 1993, Kerlinger 1992, Viv-
eretteetal. 1996}, The dedines—which firstappeared
atcoastal sites, wherehigher proportions ofjuveniles
typically are observed relative to inland sites—
initially were attributed to various factors acting
singly or in concert: environmental contaminants
{ma'rrﬂ:.'ﬂrga.nod'dn rines). migratory sho rt-stopping,
natural population cycles, depressed populations of

. Cornell Laboratory of Ornithology and The Academy of Matural Sciences
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Neotropical migratory prey species, and the aging,
of eastern forests (Duncan 1996, Viverette ot al. 1596,
Wuood et al. 1996). Recent analyses of concurrent
Christmas Bird Count data from the region, however,
have revealed significant increases in numbers of
Sharp-shinned Hawks overwintering in areas north
of the watchsites in question (i.e., e. Canadaand the
ne. LLS.} strongly suggesting that the declines are
dueto migratory short-stopping—perhaps the result
ofincreased use of bird feeders as hunting habitat by
sharp-shins—and not toan overall decline ineastern
populations | Dunn and Tessaglia 1994, Duncan 1996,
Viverette ot al, 199a),

The species’ dependence on contiguous fores!
for breeding almost certainly has resulted in his-
turical changes in bothabundance and distribution,
at least locally. Breeding Bird Survev data from
1965 to 1979 Indicate no significant changes in the
LS, except for a significant increase in spruce-
hardwood farestin California. Record highdensities
were in the Canadian Rockies, Cascade Mins.,
Allegheny Plateau, Montana, and British Colum-
bia (Robbins et al, 1984),

MOPULATION REGULATION

Few data In northeastern foreats, may beaflected
by cycling of spruce budworm (Choristonenra fum-
iferaima), which influences abundances of songhird
prey populations; and by the overall aging of these
turests, which makes them more suitable for larger
accipiters (). Bednarz and | Newton in Viveretie of
al. 1994), Taking of prev in viciny of bird feeders
May increase winter survival, particularly among
juveniles {Duncan 1996, Viverette et al. 1596)

Wintering area probably smaller than breeding;
potentially making winter the period of greatest
competition between the sexes and with ather
species (Storer 1966),

CONSERVATION AND MANAGEMENT

EFFECTS OF HUMAN ACTIVITY

Sensitivity to disturbance. In Puerto Rico,
Delannoy and Cruz (1988: 656) attributed 20% of
nesting failures during the incubation stage to
“human harassment” but did nat elaborate. Some
individuals respond aggressively to human in-
truders at nests, passing very close (but rarely
making contact) in high-speed dives, but effects of
such disturbance on nesting have not been guan-
tified. None of 12 nests observed in New Bruns-
wick failed due to checks by researchers (KM),

Shooting and trapping. Even though bounties on
Sharp-shinned Hawks were largely abolished by
the beginning of the twentieth century, large
numbers of the species—thousands, annually, in
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Pennsylvaniaalone—wereshotduring the first third
of the twentieth century, when armies of men
gathered along traditional migration corridors and
bottlenecks. At some sites, including Cape May
Paint, NJ, many of the shot birds were gathered as
food (Stane 1937). At ather sites, most were left to rot
(Broun 1™9). In part because of its songhird-eating
habits, the species was unprotected in many U.S,
states as recently as the mid-twentieth century, long
after species of raptors perceived as beneficial were
protected. In Pennsylvania, forexample, the species
received no protection until 1957, when it was first
protected “during the fall-migration months of
September and October, [but onlv] in the narth-
eastern portion of the state,” Statewide. vear-round
protection came in 1969, Federal protection v
curred in 1972 when the Migratory Bird Treaty Act
was amended to include all raptors (Senner 1954
32). Although shooting undoubtedly st occurs to
some degree, there is no evidence af present
widespread occurrence ar substantial impacts i
the continental US. or Canada. Secrotive nature
on breeding and wintering grounds is an advan-
tage in this regard; greatest vulnerability is during
migration

Pestictides and other contaminants, Sea Breeding:
e4gs. above, and Demography and populations;
population status, above. Although concentrations
vary widely among individuals, organochloring
levels in some hawks remain sutticiently high to
attect reproductive success (Wood et al. 1996). The
species may be vulnerable to pesticide use in Latin
America. as many of its prey are Neotropical
migrants that overwinter there, Reports from 1954
to 1995 of deaths atan oil refinery due to secondary
tenthion poisoning and in grape vinevards due to
secondary poisoning resulting from the use of
granular organophosphorus and carbamate insee-
ticides (Mineay et al. 19599),

Collisions with stationary/moving structures
or objects. Frequently hit by cars and more fre-
quently fly into windows near bird feeders (Keran
1981). See Demography and populations: causes of
mortality, above.

Degradation of kabitat Lack of accurate esti-
mates of Sharp-shinned Hawk abundance at any
level (continental, regional, local) precludes assess-
ment of population-level effects of forest manage-
ment practices and habitat degradation due to
agricultural and urban developmentin North Amer-
ica or the Neotropics. Loss of Neotropical forests
important to prey species have been suggested asa
partial cause of declines at migration watchsites
(Viverctte et al. 1994),

Falconry. Little used in falconry. Of anestimated
33 Sharp-shinned Hawks held foranaverage 1.3 yr
by falconersinthe U S. in 1991, three-quarters were
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takenasnestlings, the remainder as passage (migrat-
ing} birds (Peyton et al. 1995),

Direct Intman/resenrch impacts. Unknown, but
likely to be small, as the species is little studied,
except on migration, when thousands are trapped
annually, with no apparent effect. But see Sensi-
tivity to disturbance, above

MANAGEMENT

Coservationstatus. The species—which is par-
ticularly difficulttosurver and monitor—remained
on several stale special-concern (Arkansas, Con-
necticut, Massachusetts, Mississippi, New Hamp-
shire), threatened (Tennessee), and even extirpated
(Rhode Island) species lists as recently as the late
1980s (Adkisson 1988, Mosher 1989),

Measures proposed and taken. Comparative
studies of nest-site characteristics and nesting
habitat of accipiters in the w, U.S. (e.g., Revnolds et
al. 1982, Moore and Hennv 1983, Joy et al, 1994,
stders and Kennedy 1996) provide data that are
potentially useful for managing forests for Sharp-
shinned Hawks (see Revnolds 1983), Estent of
implementation or efflects have not been reporied,
however,

APPEARANCE

MOLTS AND PLUMAGES

Descriptions of A, strigrus pelox are based on
Friedmann 1950, Blake 1977, Falmer 1988, Johnsgard
1990, unless otherwise stated, and upon examin-
ation of living birds and museum specimens by
authors. For descriptions of other subspecies, see
Systematics.

Hatclilings. Av hatching, scantily coversd with
short white down, this soon replaced by a second.
longer, thicker, white down beginning about 1 wk
later; replacement occurs sbout 30% more rapidly
than that of nestling Cooper's Hawk (Bent 1937, H
Meng in Palmer 1988),

fuvenal plumage Primares appearas pin feathers
during third week, followed by scapulars, back and
tail. then flanks, breast, and finally the head (Bent
1937). Plumage is fully developed 4 wk later.

Forehead, crown, nape and sides of neck and
throat variably streaked dark fuscous on white to
buffy background. Ear coverts and sides of neck
cinmamon-buff, streaked with fiscous. Pale or
whitish supercilium with narrow dark streaks, The
head issometimes darker than other dorsal surfaces,
and crown feathers may or may not have cinnamon
margins. Back, scapulars, rump, uppertail-coverts,
and wing-coverts muted grayish brown tobrownish
gray with most feathers having buffy, tan or true
cinnamon (Smithe 1975-81: color 13%) margins. Tail

same color as back or graver, crossed by 3-3 visible
broad, blackish bands and tipped with white. Rem-
igessame colorasbackwith vervdark, inconspicuous
barring above, some scapular feathers and inner
secondaries withlarge white patches, the outeredges
of secondaries with narrow pale ground cnnamon
(239) margins. Underparts white or whitish cream
and streaked (except on chin, throat and undertail-
coverts) with tan, brown, or dark cinnaman; streaks
largeston breast, becoming narrowerand appea ring
as teardrops and spotsdistallv: lanks may be barred
tan, brown or dark annamon, and thigh feathers
barred with tan, brown, or dark cinnatmon, Chin and
throat whate to buff, narrow v streaked with fuscous
or black. Undertail-coverts whitish, sometimes
margined with butt (124), Undersurtace of wing
whitish, primaries and all but distal portion of secon-
daries barred withdark tuscous, underwing-coverts
and axillars with dark shaft steeaks which widen to
h:rmd.Lrl-;-nt-,a:u:lus-.:uhh.-nnLn.1l-_1|_1utm1rLI.~|r]»;-fuf.cuu~.c
bars as feather size increases, but fuscous markings
do not extend to edge of feather, Some males are
shightly darkeroverall than females (Johnsgard 1990,
but sexes otherwise similar,

Busiclplumage. Prebasic I moltcomplete: begins
i Late Mav—sarly Jun of second calendar year, and
completed that fall. Pamaries (10) molted from
inpermost outward; secondaries from outermiost
inward. Rectrices (6 pairs) start malting during
remigial molt, beginning with central pairs, and
ending with R2 or R5, not necessarily bilaterally
symmetrical (Platt 1973, Palmer [958)

Basicl plumagesimilar to Definitive Basic plum-
age except upperparts slightlv browner with some
feathers edged paler, and barring an underparts
more brownish {Bent 1937), Detailed studies in-
volving captive birds lacking, however.

Definitive Basic plumage. Acquired after com-
plete molt at about age | vrand retained for a year.
In Orsgon, molt begins in late Jun-mid Jul and
continues for at least 4+ mo (Henny et al. 1985),
Female molts while laving or incubating (Palmer
1988, Mitchell and Pitts 1992); molt slows or stops
while nestlingsareraised, and continues thereafter.
Male begins several weeks lator, after the female
may be nearly halt-way through her wing molt
(Platt 1973). Molt (especially of secondaries, wing-
coverts and rump feathers) continues into fall for
some individuals, espedally females (D, Evans in
Palmer 1988). Primaries molt outward from Pl
with associated greater-coverts. Typically, by the
time ene feather is growing in. the next is molted,
so that more are being molted at the same time as
the process proceeds (Henny et al. 1985), Secon-
daries melt in the following order {counting in-
ward}: 51, 53, and 59, and thence from 51 and 55
inward, and from 53 cutward. Tail molt begins late
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inwing molt (after Jul in Oregon), with central pair
{R1) first, followed, generally, by R3, R4, Ro, RS,
and B2, but variable (Henny et al. 19553, Pattern in
wings more bilaterally symmetrical than in tail,
vepecially in primaries. Head and body feather
mult coincidental with that of remice<. Additional
details in Hennw et al. 1955

Cunsiderable plutmage variation within Accipiter
streiitus telor. Colors below are generally less
mdividually vanable however. Crown is dack lead
ar sepan (119 lorehead feathers are fringed in
Pufy cinnamon; oeciput blackish plumbeous-black;
nape lighter than occiput; lores grav: ear coverts
aned sades of head butty or tawny to grav and
broven; throat white, sometimes butfy, teathers
vtten with blackish shafts, In males. remaining
npperparts blackish plumbeous orblackish newtral
piay (82), slaty bluish to bluish erav, fadding 1o
brovenish; more fuscous, gravish brown, orvandyke
bovnwn 4221) in fermnales. Head only slightly darker
Hian back: Tertials with partially hidden white and
smaller eusty or ground cnnamon (239) spots
Linderparts white o whinsh with fine blackish
shaltstreaks, heavily barred wath rutous o tawm
n s, belly, sades, and flanks; barning s heavy
TR TERTATS I I|.1I11'I|'~. SOPCLITEeS ore =0 m males,
ot rarely does sufous color completely vbscure
white background. Thigh feathers frequently more
lavily bareed than ather underparts, especially
the abdomen. Chin and throat white or pinkish
swehite, Undertall coverts white: Tall sometimes
siparish, with 3-5 exposed dark blackish neutral
prav. bands in mabes {(vandvke brown [221] in
bemales), the distal one being noticeably wider:
dark bands alternating with paler dark noeuteal
pray (83) bands i males (olive brown [285] in
femalesh kil with a white lerminal tip that is more
cnspicuuus in males, but which soon wears away
Mater tail bands wider than darker bands, Wings
fuscius lo deep plumbenus above, with flight fea-
thirs showing white near base on inner webs
Undersurface of wing pallid gray, withconspicuous
L‘I:ukius.f;m:ﬁtuhlackishhnrringu'becammgp;tlural
ends of secondaries and inner primaries), axillars
and underwing-coverts white, otherwise marked
az o juveniles except dark markings are rufous.

BARE PARTS

Rill and gape Bill dark, black orblackish distally,
becoming paler basally; gape vellow or greenish
vellow; interior of mouth is a light cobalt blue
{Palmer 1988, Johnsgard 1990}

Iris. Variable, apparently becoming redder with
age(Snyderand Snyder 1974). Grayish at hatching,
then yellow, through bright orange to ruby red;
vellow to vrange in juveniles, Birds with red irises
are likely to be in atleast their third calendar year.
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Transition 1o darker colors, which appears to occur
earlier in males than in females, mav serveasan aid
to individual or age recognition during mate
selection (Snyder and Snvder 1974)

Bare skin or wattles on head and neck, Cere
whitish to yellow and greenish-yellow, Bare “eve-
brow" oil green (Friedmann 1950)

Legs and feet. Tarsi and toes vellow (except for
sentenlis, where the tibiae are rufous or reddish
chesinut); talons black

Oerall, soft parts of females shightly less bright
than those of males (Johnsgard 19904

MEASUREMENTS

A, strintus velox. Mean masses and body mea
surements of Sharp-shinned Hawks migrating
past Cedar Grove, W, are presented in Appendix
4. Juveniles welgh less (in fall), have lovwer wing-
loading, and have proportonately longer tails
and shorter wings than do adults (Mueller et al
1979h, 1981a)

Wing-chord lengths of birds from Michigan
averaged 1708 mm & 0.7 (SE), 1= 25, for males and
LS = 0.8, =25, for females (Storer 1966), Wing-

chord lengths of brevding birds in Oregon averaged
1 2mm2 3.2605D), 1= 11, formales and 199.7 + 9,7,
i="7, for females, Culmen lengths (i toy dvre) avers
apged VS mmz 045, v=%and 1221 £ 0.57. n=6, for
temuales Tails averaged 1314 mm = 255, 0= 10, fur
muthes; aned 1616 £ 889 ot = 7, for females. Masses
averaged Y5 g = 33, 0 = 6, in May-Jun, and 952
44, =5 bor males and 147 g 0 = 1, and 1837
+ 243, 1 =h, at the same Himwes for females [anny‘ pit
Al 1985)

A. strivtus chionogaster. Flattened wings aver-
aged 1698 mm, 1 =6, for males; 2042, 0 =5, foe
females. Talsaveraged 1323 mm, n = 6, for males,
1582 1 = 5, for females. Culmen lengths (tip to
cere) 10.8mm, o =6, for males; 14, n=3, for females.
Tarsus lengths averaged 30.2 mm, # = 4 for males,
57. it =1, for females (Blake 1977

A. striatus ventralis. Flattened wings averaged
1708 mm, 0 =7, for males; 196.8, 1 =8, for females.
Tails averaged 1353 mm, n = 7, for males; 162.5,
i = B, for females. Culmen lengths (tip to cere)
14 mm, =7, for males; 13.9, n = §, for females,
Tarsus lengths averaged 30.2 mm, n =4 for males,
37, m=1, for females {Blake 1977).

A.striatus erythronemins. Flattened wingsaver-
aged 1666 mm, 1 = 9, for males; 1904, » = 10, for
females. Tails averaged 130.4 mm, n = 9, for males;
148.2, n = 10, for females. Culmen lengths (tip to
cere) 10.3 mm, n = 9, for males; 122, n = 10, for
females. Tarsuslengths averaged 50.2 mm, i = 4 for
males, 57, n = 1, for females (Blake 1977),
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Additional linear measurements for efox (n =
27), ventraltz (=13, and eruthronemins (i = 19; wing
tip, wing tig—primary &, tarsus, middle toe, hallus
claw, culmen, and tail] a< 4 percentage of wing
lerigth are in Wattel 1973

PRIORITIES FOR FUTURE RESEARCH

As the Sharp-shinned Hawk is perhaps the muost
secretive of North Amenca’s torest-breeding rap-
tors, researchers still have much to leam about
basic aspects of the breeding biology of this Species,
including 1t use of vocalizations, nestling and
fledgling behavier, and pustbreeding dispersal
Critical questions during the breeding season in-
clude effects 11 Forest use on brevding ecology and
success. including the impadts of forest-patch size,
e structure, and species composition, as well as
the impact of the control of furest insects; the latter
In terms of bith direct toxicolowical effects on haw ks
andindirect effects on the reduction of food for the
spucies sangbird prev, The impact of aging forests
e castern Llaited Statescparticularly asitaffects
the Bikelibood of contact with Couper's Hawks
] Morthern Goshaw ks—bth ol which are poten-
Hal competities wind predaters of Sharp-shinned
Huoww ka—also newds 1o be addressed

Although the species frequently feeds near
humanhabitation, the extent towhich this behavior
intuences winter distribution, abundance and
strvival remains an unesplored tispie, Critical re-
svarch topics i winter include sex differences in
labitat use, the effect of bird feeders omoverwinter
distribution and survival, the limiting effects of
winter weather, and th simpactof habitatalterations
and degradation

The Sharp-shinned Hawk is perhaps as well
studied onmigration asany North American raptor.
Even so, the extent to which habitat changes, par-
ticularly the percentage of cover and age structure
of torests, affectmigration behavior remains largely
unknown, as are orientation mechanisms, A thor-
oeigh, continent-wide, multi-site analysis of band-
ing-return data, focusing on sex, age, regiomal
differences, and both within- and ACTOSS-VEar
temporal differences in wintering areas is long
wverdue, particulary in light of the massive trap-
ping effort (more than 39,000 individuals banded
as of early 1998) that has been devoted to this
species,

Continued petindic regional sampling of con-
taminant levels is warranted. This may best be
achieved by trapping birds on both autumn
migration, to gauge breeding-ground effects, and
spring nugration, to monitor wintering-ground
effects
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Appendix 1. Mean houtly passage rates (individuals | by
Cape Mav Point, NI: Hawk Mountain Sanctuary, PA; Duluth, MN. and

during autum

migration of Sharp-shinned Hawks at
the Coshute Mins, NV

Year Cape May! Hawk Min-
1970 4,158 (458)
1975 10,9 {434
1980 S | S 947 (875]
1985 32T 11069 719 1802y
[E343g) 126 (993 8.4 (G961
EE] 1539 (BH4) 5.72[992)
14a2 B35 (TR 454 (957)
1993 159 (831 553 (986
ek 5.9 (1.024) d.62 (1,068
U5 (7R3 a2 i1.03%
19494 6 (B34) 4,149 [ 1,068)
1997 66 (B0R) 579 {1085

'Coape May Bird Observator unpubl
‘Hawk Mountam Sanctuary Assoclation unpubl
'3, L. Evans, Hawlk Ridpe Mature Reserve unpubl

'S, Holfman, HawkWaich International unpukhl

Mumbers in parentheses refers o total hours / season

Duluth Goshute Mtns.*
4.1 (762)
12.5 {559)
1.1 (1,037 4.85 [(R53)
S04 (1.152) 791 (467}

164

323 (708

1,03-4) 708 (43
1.0M35) 430 [&60)
1,134 .63 (710
1.079) BB (AOSY

109 (a2
1.155 571 {674

hawks, based an stomach contents (S) F

v remains (R

Appendix 2, Percentages and mean masses (g} of Sharp-shinne

= Hawk prey

and dered! observations (O) at nests

meluding masses taken by male and female

Percentages

Arva i Birds

Mammals Birds

'Number of individual stomachs examed (S Préy remains examin

Mammals

Mean mass

Male Femals Source
P."r_". I."'."{"l.
UiS 3 97 k] 176 84 Storer 1966 (5)
Arizona 154 - 160 HS5 Savder and Wiley 1975 () k
Ontaro 32 - - = - 260 35.0 Mluelleret al. 19510 ()
E. Oregun 116 38 2 254 2014 - - Revnolds and Meslow 1954 (R)
Muw. Cregon (e o7 3 11.8 531 - Ravnolds and Meslaw 1984 (R)
Mew Brunswick n L] 1] 325 - 3.5 35,1 Mlaver 1987 (00
Colarado 513 91 9 2.9 41 - - J =tal 1994 (R)

bservations with-proy ()
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Appendix 3. Sharp-shinnad Hawk reproductive success in different parts of its range. Hatching rate = % clutches with 21
eggs hatched; nest success =5 clutches with 2 1 young fledged; fledghing suceess =% of hatched eggs that fledged; fledglings
pernest = mean number of ledglings per successful nest. — = no data. Sample size (number of clutches or nests) given in

parentheses
Area Hatching MNest Fledging
fale SUCCERE il i
Alaskn B3 (14) - 9(14)
Mew Brunswick ET ) - 95 (7)
Cregon AT g2(12) 81(3)
Puerto Rico 83 {400 29 (409 17 (40
Wyorming - - g
Morth America - - -

[ £ BN B

Fledglings Source

per nest

5 (14) Clarkes 1984

415} Moyer 1987

7117) Reynolds and Wight 1973

0] Delannoy and Cruz 1935
3503 Craighead and Craighead 1956
(31) Aplelbaum and Seelbach 1953

Appendix 4. Measurements of Sharp-shinned Hawks migrating past Cedar Grove, WL fall 1931
1964 and spring 1853-1957 and 1962=1965 (Mueller ¢t al. 1979bh1 Data shown as mean = SD

[ramge, 1)

Males
Fall migrants
Mass (g)
Juvenily! 08 = 5.8 (Bi=115, 459)
Adulf 103 £ 6.4 (B2-115, 435)

Wing chord (mm)

Juvenile 169+ A7 (158182 493

Adule 171+ 3.5 [161-182.453)
Tail length (mm)

Juvenile IH£35 (121141 494)

Adult 132 £ 4.0(115143. 10)

Spring migrants
Mass (g}
Juvenile
Adult

Wing choed (mm)
Juvenile 16
Adult Ir

Tail length (mm)
Juvenile
Adul

| 'First-year birds.
: *Second-year and older birds.

Females

166 = 103 (125-197, 522)

IT4 = 104 ( 1-H4-208, 487)

44 (183213, 544)

H)3 4.3 (192-217. 489)

I35 =42 (146174, 348}
1536 =44 (1H-175.492)

=50 (192-207, 7)

202225 (199-208, 1§)

27

Comell Laboratory of Omithology and The Academy of Natural Sciences



28 SHARP-SHINNED HAWK

The Birds of North America

echensive,

The Birds of North Amvrica teries provides
authoritative summaries of current knowledge of the brevding bird
species of North America. Each of these accounts includes 2 major
bibliography of references as well as unpublished information. Their

purpose is to enable informed conservation management of our native

birds and to define directions for future research ACCoumnts are

published separately to ensure timely availability of their contents

The Birds of Narth America accounts (ISSN 1061-5368) are published
by The Birds of North America. Inc.. with support from the American

Oraithologiats' Unlon, Comell Laboratory of Ormitheloey, and the

Academy of Natural Sclences. Copyright © 2000 by The Bir

America, Ing. Printed by Smith-Edwards Dunlap Company
delphia, DAL AN rghts reserved

The Birds of North America 15 supported by charitable and govern-
menlal organizations including: The Office of ?\11_1;.-..'u7_s.- Bird
Managemen| (LISFWS), Nae
MeLlean Contributionship, The Geralding B, Dode Foundation, The

Rlehardson Foundation, and the American Birding Association
Benefactors af this program include Wallace C, Davion and Joseph

and Helen Tavlor

SUBSCRIPTIONS
Tavsubscrilyr oF regucs? imare (firmation write
The Birds of North America
1900 Benjamin Franklin Parkway
Philadelphia, PA 19103-1195

http: [ www birdsofnaiorg

SERVICE

for internal or

TRANSACTION AL REPORTES
Authorization to photocopy

persenal bse o
that the approp 215
Dirive, Danvers, MA 01523

RECOMMENDED CITATION

Bildsteln, K. L., and K. Meyer. 2000 Sharp-shinned Hawk (Accipiter 5

Birds of North Amerca, No. 482 (4. Po
America, Inc., Philadelphia, Pa

ale and F Gill, =

QEFICERS
Frank Gill, Prestdent
Fredercick Sheldon, Treasurer
Patricia Warmer, Secretary
DIRECTORS
Kemp Battle
Erica Dunn
lehn Fitzpatrick
Edward W, Rose
Frederick Sheldon
Pennis Waters
Glen Woolfandun

STAEE
Alan Poole, Editor
Frank Gill. Editor
Patricia Warner, Managing Director
Christine Bush, Managing Editor
Keith Russell, Assistant Editor
Louis Bevier, Asaistant Editor
Anne-Marle Hinds, Editorial Assistant

aandy Sheeman, Copy Editor

ASSOCIATE ERDITORS
Sheila Conant
William Dawson
Sandra Gaunt
Kenn Kaufman
Don Kroodsma
Marie Morip

PURLISHING ASSOCIATES
Kermit- Hummel
Henry Heath
Kathy Reid
Nancy Steale

A. Poole and F. Gill, Editors

e
BIRDS o NORTH AMERICA



