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I. IDENTIFIERS

Common Name: NORTHERN GOSHAWK 

Global conservation status rank from the Association for Biodiversity Information: G5 

General Description: 

A fairly large hawk with a long tail, rounded wing tips, and a conspicuous pale eyebrow; adult has dark crown, blue-gray back, white underparts with dense gray barring, and conspicuous fluffy white undertail coverts; immature is brown above, buffy below, with dense blurry streaking, undertail coverts are dark-streaked, and tail has wavy dark bands bordered with white and a thin white tip; total length is 53-66 cm, with females averaging lager than males (NGS 1983). 

II. STEWARDSHIP SUMMARY

Population trends are obscured by the lack of historic data and periodic fall irruptions of large numbers of individuals. The principal threat to breeding populations is timber harvest and large tree-killing fires. Large, landscape-level ecological units need to be identified and managed in such a way that all necessary habitat attributes, from nesting sites to foraging areas, are available to support the species at the population level. Monitoring methods include broadcasting taped conspecific vocalizations along transects during the nesting season or listening for spontaneous vocalizations of breeding pairs prior to egg-laying. 

III. NATURAL HISTORY

Range: 

Breeding season abundance map from the North American Breeding Bird Survey 

Winter season abundance map from the Christmas Bird Count 

BREEDING: North America: western and central Alaska to northeastern Manitoba, Labrador, and Newfoundland, south to central California, southern Arizona, eastern foothills of Rockies, central Alberta, southern Manitoba, central Michigan, Pennsylvania, northwestern Connecticut, and in the Appalachians south to West Virginia and Maryland; locally in highlands of Mexico to Jalisco and Guerrero. Eurasia: British Isles, Scandinavia, northern Russia, and northern Siberia south to the Mediterranean, Asia Minor, Iran, the Himalayas, eastern China, and Japan (Squires and Reynolds 1997, AOU 1998). 

NON-BREEDING: throughout breeding range and irregularly southward (Squires and Reynolds 1997, AOU 1998). In some years there are large flights (irruptions) south beyond the usual wintering range. These excursions are prompted by changing conditions on the northern breeding grounds (Mueller et al. 1977). Recorded occasionally as far south as Arkansas, Louisiana, Kentucky, Alabama, and North Carolina (Adkisson 1990). 

The three subspecies in the U.S. have the following ranges: 1) ATRICAPILLUS: Alaska, Canada, eastern U.S., and the more northerly mountains of the west. 2) LAINGI: islands off the Canadian Pacific coast. 3) APACHE: southern Arizona, New Mexico, and the mountains of northwestern Mexico (Jones 1979). 

Habitat: 

BREEDING: Nests in a wide variety of forest types including deciduous, coniferous, and mixed forests. Typically nests in mature or old-growth forests (Hayward and Escano 1989, Reynolds et al. 1982, Speiser and Bosakowski 1987, Squires and Ruggiero 1996) and generally selects larger tracts of forest over smaller tracts (Bosakowski and Speiser 1994, Woodbridge and Detrich 1994). In the eastern U.S., nests in hardwood-hemlock (TSUGA CANADENSIS) forests, where black birch (BETULA LENTA) and American beech (FAGUS GRANDIFOLIA) are preferred nest trees (Speiser and Bosakowski 1987). In the western U.S., characteristically nests in coniferous forests including those dominated by ponderosa pine (PINUS PONDEROSA; Bright-Smith and Mannan 1994, Reynolds et al. 1992) or lodgepole pine (PINUS CONTORTA; Squires and Ruggiero 1996), or in mixed forests dominated by various coniferous species including fir (ABIES spp.), Douglas-fir (PSEUDOTSUGA MENZIESII), cedar (THUJA spp.), hemlock, spruce (PICEA spp.), and larch (LARIX spp.; Hayward and Escano 1989, Reynolds et al. 1982). Western birds also nest in deciduous forests dominated by aspen (POPULUS TREMULOIDES), paper birch (BETULA PAPYRIFERA), or willow (SALIX spp.; McGowan 1975, cited in Squires and Reynolds 1997; Swem and Adams 1992, cited in Squires and Reynolds 1997; Younk and Bechard 1994). 

While generally associated with remote habitat, goshawks in Europe apparently have adapted to human-occupied landscapes and nest near farms and settlements (Palmer 1988). Palmer noted that this species may be undergoing similar adaptation in northeastern U.S.; for example, it is apparently not uncommon in suburbs of Boston (L. Master, pers. comm.). 

Nests are generally constructed in the largest trees of dense, mature stands with high canopy closure (60-95 percent) and sparse groundcover, near the bottom of moderate slopes, and near water (Bull and Hohmann 1994, Hargis et al. 1994, Reynolds et al 1982, Siders and Kennedy 1994, Squires and Ruggiero 1996, Younk and Bechard 1994). Occasionally will nest in relatively open stands (10 percent canopy coverage; Reynolds et al. 1982). Nest height above the ground is significantly correlated with nest-tree height (Kennedy 1988, cited in Squires and Reynolds 1997). Nest height ranges from 2.5-43 meters (Gabrielson and Lincoln 1959, Siders and Kennedy 1994). May use same nest in successive years. May use other hawk nest as base. Nests in arctic tundra and taiga have also been documented in interior Alaska (Olendorff et al. 1989). 

Forages in both heavily forested and relatively open habitats. In Ponderosa pine forest of Arizona, habitat on sites selected for foraging had higher canopy coverage, greater tree density, and greater density of large trees (greater than 40.5 centimeter DBH), but lower prey abundance than non-foraging sites (Beier and Drennan 1997). In Nevada, foraged in open sagebrush (ARTEMISIA spp.) adjacent to riparian aspen stands (Younk and Bechard 1992, cited in Squires and Reynolds 1997). 

NON-BREEDING: habitat requirements during winter are poorly understood, especially in the U.S. (Squires and Reynolds 1997). During winter in Sweden, inhabits a fragmented landscape of forests, clearcuts, wetlands and agricultural lands. Whereas non-forested habitats were used in proportion to their availability, large tracts of mature forest were used preferentially (Widen 1989). 

Ecology: 

Nesting densities of most western U.S. populations range from 6.6-10.7 pairs per 100 square kilometers (summarized in Squires and Reynolds 1997). The single nesting density estimate for the eastern U.S. is 1.17 pairs per 100 square kilometers (Kimmel and Yahner 1994, cited in Squires and Reynolds 1997). Home ranges during nesting vary from 95-3500 hectares depending on sex and habitat characteristics (Squires and Reynolds 1997). Home ranges of males are typically larger than those of females (Hargis et al. 1994, Keane and Morrison 1994, Kennedy et al. 1994). Exclusive of nesting areas, home ranges of adjacent pairs are not defended and may overlap (Squires and Reynolds 1997). The core area (encompasses nest site) constitutes 32 percent of the home range (Kennedy et al. 1994). Individuals typically enlarge or sometimes shift location of home ranges after breeding (Hargis et al. 1994, Keane and Morrison 1994). 

Home ranges of non-breeders are poorly known, but may be larger than those of breeders (Squires and Reynolds 1997). In North America, winter home ranges are unknown. In Sweden, winter home-ranges of males and females were similar and averaged 5700 hectares (Widen 1989). 

In California, 76.5 percent of males and 71.4 percent of females returned to the same nesting area in subsequent years. Males were significantly more likely to return to previously-inhabited territories in consecutive years than females (Detrich and Woodbridge 1994). In Arizona, 80 percent of nest areas examined in two consecutive years were re-used the second year by one or both members of the pair banded the first year (Reynolds et al. 1994). Sixty to 72 percent of adults located in consecutive years retained the mate from the previous year (Detrich and Woodbridge 1994, Reynolds et al. 1994). 

Dispersal of young is not well documented. Detrich and Woodbridge (1994) recaptured two adult females, banded as nestlings 5-7 years prior, 16 and 24 kilometers from their natal sites. Three females, banded as nestlings and recaptured as breeding adults, moved an average of 21.5 kilometers from their natal sites, and another female, captured as a breeding adult seven years after being banded as a nestling, moved 100 kilometers from its natal site (Squires and Reynolds 1997). 

Little is known regarding survivorship in the U.S. In Arizona, annual survivorship of male and females more than 1 year old was estimated to be 68.8 percent and 86.6 percent, respectively (Squires and Reynolds 1997). In Yukon, Canada, an observed population decline was attributed to increased mortality of eggs, nestlings, immatures and adults, as well as to dispersal following a precipitous decline in number of snowshoe hares (Doyle and Smith 1994). The maximum lifespan of a wild bird is 11 years (Squires and Reynolds 1997). The sex ratio is 1:1 prior to fledging and among adults (Mueller and Berger 1968, Reynolds et al. 1994). 

Reproduction: 

Usually one clutch produced per year, from late April through early May (Squire and Reynolds 1997); however, some individuals may not breed during cold, wet springs (DeStefano et al. 1994). Egg-laying may begin later at higher elevations and during cold, wet springs (Henny et al. 1985, Younk and Bechard 1994). Clutch is typically two to four eggs, rarely one to five (Squires and Reynolds 1997). Average clutch size of 44 North American clutches is 2.7 eggs (Apfelbaum and Seelbach 1983 cited in Squires and Reynolds 1997). Eggs are laid every two to three days and incubation usually begins after the second egg is laid. Incubation, conducted principally by the female, takes 28-38 days; hatching is asynchronous. 

Few data regarding hatching success. In Oregon, hatching success in five nests was 81 percent (Reynolds and Wight 1978 cited in Squires and Reynolds 1997). Nest success (percentage of active nests that fledge greater than one young) in North America ranges from 44-94 percent and most populations produce 2-2.8 fledglings per successful nest (summarized in Squires and Reynolds 1997). 

Egg/nestling mortality has been attributed to exposure to cold and rain and siblicide (Boal and Bacorn 1994, Squires and Reynolds 1997). In northern Wisconsin, nest success dropped from 94 percent to 62 percent due to an increase in predation of nest contents and adult females by fishers. Increased predation by fishers was attributed to an increase in the fisher population and nest exposure due to tree defoliation by forest tent caterpillars (MALACOSOMA DISSTRIA; Erdman et al. 1998). 

Brooding and feeding of nestlings is performed principally by the female; the male brings food to the nest. The young begin flying at 35-42 days and become independent at about 70 days (Boal 1994, Squires and Reynolds 1997). Maintain one to eight alternate nests within a nest area (Squire and Reynolds 1997). Alternate nests range from 15-2066 meters apart (Reynolds and Wight 1978, cited in Squires and Reynolds 1997; Woodbridge and Detrich 1994). The average distance between nests of nearest neighboring pairs in Arizona was 3 kilometers (range = 1.6-6.4 kilometers; Reynolds et al. 1994). A small percentage (less than 10 percent) of subadults (1-2 years old) are sexually mature; however, most breeding birds are young adults (2-3 years old) or adults (Squires and Reynolds 1997). Nesting by subadults is more frequent in expanding populations and less frequent in stable populations (Reynolds and Wight 1978, cited in Squires and Reynolds 1997). 

IV. CONDITION

Threats: 

HABITAT: Timber harvest is the principal threat to breeding populations (Squires and Reynolds 1997). In addition to the relatively long-term impacts of removing nest trees and degrading habitat by reducing stand density and canopy cover, logging activities conducted near nests during the incubation and nestling periods can have an immediate impact: nest failure due to abandonment (Boal and Mannan 1994, Squires and Reynolds 1997). Following canopy reduction by logging, goshawks are often replaced by other raptors including red-tailed hawk (BUTEO JAMAICENSIS), great horned owl (BUBO VIRGINIANUS), and long-eared owl (ASIO OTUS; Crocker-Bedford 1990, Erdman et al. 1998). Fire suppression, grazing, and insect and tree disease outbreaks can result in the deterioration or loss of nesting habitat (Graham et al. 1999). 

PREDATION: The incursion of great horned owls is especially significant as they prey on both adult and nestling goshawks (Boal and Mannan 1994, Erdman et al. 1998, Rohner and Doyle 1992). Other known or suspected predators include martens (MARTES AMERICANA), fishers (MARTES PENNANTI), and wolverines (GULO GULO; Doyle 1995, Erdman et al. 1998, Graham et al. 1999, Paragi and Wholecheese 1994). 

PESTICIDES: Presently, pesticides do not appear to be a major threat, presumably since agricultural landscapes are seldom used. In the early 1970s, pesticide levels in tested birds were low, and egg thinning due to DDT contamination had not occurred in most populations (Snyder et al. 1973). In addition, population trends derived from counts of migrants at Hawk Mountain, Pennsylvania, were generally upward during DDT period, 1946-1972 (Squires and Reynolds 1997). 

HUMAN DISTURBANCE: Although often persecuted in the past (Bent 1937), intentional shooting or trapping is no longer considered a significant source of mortality. The impact of falconry is generally unknown; however, in northern Wisconsin falconers removed an estimated 5 percent of young annually from monitored nests during a 21-year period (Erdman et al. 1998). 

DISEASE: Bacterial and fungal diseases have been observed, as have infestations of both external and internal parasites (summarized in Squires and Reynolds 1997). Infections of the fungus ASPERGILLUS were found to be more prevalent in migrants captured in Minnesota during invasion years than non-invasion years, possibly due to stress (Redig et al. 1980). 

Trend: 

Population trend data from the North American Breeding Bird Survey 

Trends are difficult to determine due to the paucity of historic quantitative data and because of biases inherent in the various methodologies used to track bird populations. Nesting range in the eastern U.S. is currently expanding as second-growth forests mature (Squires and Reynolds 1997). In the western U.S., clearcut logging of old-growth forests, fire suppression, and catastrophic fire are postulated to be reducing habitat and thus populations, especially that of the subspecies LAINGI (USFWS 1994). However, conclusive data supporting the purported decline in the western U.S. are lacking (USFWS 1997, Kennedy 1997). 

Christmas Bird Count (CBC) data (1959-1988; Sauer et al. 1996), North American Breeding Bird Survey (BBS) data (1966-1996; Sauer et al. 1997), and counts of migrants in the eastern U.S. (1972-1987; Titus and Fuller 1990) do not indicate any significant changes in populations. Data derived from CBC and BBS are difficult to interpret due to low sample sizes and the possibility that birds counted may not be a random sample of the breeding population. Counts from migration monitoring stations are complicated by population fluctuations resulting from periodic invasions of large numbers of birds (Bednarz et al. 1990, Titus and Fuller 1990, USFWS 1998). 

Bent (1937) reported a population decline in Pennsylvania and implied that the extinction of the passenger pigeon (ECTOPISTES MIGRATORIUS) played a role. However, extensive logging likely contributed to the decline in Pennsylvania and other eastern states (Squires and Reynolds 1997). 

Restoration Potential: 

Given that this species re-inhabits forests recovering from logging, restoration potential is good (Squires and Reynolds 1997). 

V. MANAGEMENT/MONITORING

Preserve Selection & Design Considerations: 

In addition to forest cover type, other habitat attributes such as stand structure, patch size, landscape features, woody debris, snags, understory vegetation, openings, and canopy closure are important to goshawks and their prey, and therefore must be considered in preserve design (Graham et al. 1999). On the Colorado Plateau, estimated area requirements are 500 square kilometers of forest for 40 pairs and 1000 square kilometers for 80 pairs (Reynolds and Joy 1998). Habitat patch connectivity is also important to consider. One suggestion is that patches of high quality habitat should not be separated by more than 96 kilometers (recommendation based on known dispersal distances; Graham et al. 1999). Scale is another important consideration. Rather than concentrating on breeding home-ranges, entire ecological units (about 100,000 hectares in extent) need to be managed across vegetation types, land ownership, and political boundaries (Graham et al. 1994). Ecological units need to include a wide variety of forest conditions, from regenerating stands to mature second-growth or old-growth stands (Reynolds et al. 1992). 

Protection Needs: 

Protection needs are still being debated among experts. Critical habitat needs better definition for the various parts of the range before protection needs can be clearly detailed. However, in general, protection of large, mature to old-growth forest tracts should be beneficial. 

Management Requirements: 

The U.S. Forest Service has developed forest management recommendations for the southwestern U.S. designed to sustain forest composition and structure necessary for goshawk reproduction (Reynolds et al. 1992, Graham, et al. 1994). Reynolds et al. (1992) divided the nesting home range (about 2400 hectares) into three components - nesting area, post-fledging family area (PFA), and foraging area - and provided size and management recommendations for each. Three nesting areas per home range - each encompassing approximately 12 hectares of large, mature trees - should be available. In addition, three replacement nesting areas per home range should be in some phase of development to provide alternates to currently used sites. The PFA should encompass approximately 170 hectares and be maintained by management tools such as timber harvest and prescribed fire to provide a variety of forest conditions and prey habitat attributes. Management activities should be confined to the non-breeding period. The foraging area should encompass approximately 2200 hectares and be managed similarly to the PFA except that it should provide larger forest openings and less canopy coverage. To replace the late-seral stages of forest lost through natural or anthropogenic events, Bassett et al. (1994) and Graham et al. (1994) recommended that 10 percent of the forest be regenerated every 20 years. Minimum recommendations for timber harvest include leaving an 8-hectare forest buffer around nests (Reynolds et al. 1982). 

Monitoring Requirements: 

Playing taped goshawk vocalizations along transects during the nesting season is an effective means of detecting breeding birds (Joy et al. 1994; Kennedy and Stahlecker 1993; Kimmel and Yahner 1990, cited in Kennedy and Stahlecker 1993). Responses by adults are highest when vocalizations are broadcast during the nestling and fledgling-dependency periods. In New Mexico, the alarm call elicited the greatest response during the nestling period, whereas the wail and food-begging calls resulted in a greater response during the fledgling stage (Kennedy and Stahlecker 1993). In Arizona, adults responded at similar rates to the alarm and food-begging calls during the fledgling stage. However, when combining both nesting stages, adults approached more often to the alarm call than to the begging call (Joy et al. 1994). Both sexes respond to broadcast calls, although males are more likely to approach silently than females (Joy et al. 1994). In steep, rugged terrain, where transects are difficult to follow, broadcasting calls from a vehicle on roads can be a labor-efficient and equally effective method of detecting breeding birds, depending on road density and distribution (Bosakowski and Vaughn 1996). Researchers relying on responses to broadcasted calls must be mindful of vocal mimicry by Steller's jays (CYANOCITTA STELLERI; Kennedy and Stahlecker 1993). Rather than using taped calls, Penteriani (1999) found that listening for spontaneous vocalizations of breeding pairs in the three months preceding egg laying, from 0.5 hour before dawn to approximately 3.25 hours after dawn, resulted in a 100 percent detection rate. However, this technique may have limited usefulness since it requires prior knowledge of territory and nest locations (Reynolds, pers. comm.). Because not all nest sites are used every year, multiple-year surveys may be necessary to determine site use (DeStefano et al. 1994). 

Monitoring Programs: 

Monitored by Christmas Bird Count, North American Breeding Bird Survey, and along migration routes (Sauer et al. 1996, Sauer et al. 1997, Titus and Fuller 1990). Irregular surveys of breeding birds are conducted throughout the range by various agency and university personnel. 

VI. RESEARCH

Research Needs (General): 

Need to evaluate effects of pesticides and extent of movement patterns for all populations. Also need information on preferred habitat characteristics in the Northeast and Great Lakes regions and size of home range, feeding areas, and post-fledging area, especially in areas where harvest of mature forests is ongoing or anticipated in the next decade. Need to develop compatible forest management practices and an effective means of tracking population trends through time. 

Management Research Needs: 

Additional studies are needed on population size and structure; population trend and rate of population change; age-specific fecundity and survival; life span; mate and territory fidelity; adult and juvenile dispersal; variations in diet composition and prey abundance in various forest types; response of populations to variations in prey abundance; seasonal and annual variations in habitat use (particularly winter habitat selection; Beier and Drennan 1997), in home range size, and in dietary composition; foraging behavior; and activity budgets. In addition, monitoring and inventorying techniques need to be improved, the factor or combination of factors that limit population size need to determined, and forest dynamics, as they relate to maintenance and enhancement of preferred habitat, need to be better understood (Keane and Morrison 1994, Reynolds, et al. 1992). 

VII.  ADDITIONAL TOPICS

VIII. INFORMATION SOURCES
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