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DRAFT

Habitat Guidelines for the Northern Goshawk
Northern Region, USDA Forest Service

Introduction
The Northern Region has three approaches to goshawk conservation: 1) summarize the best available information and estimate amounts and distributions of goshawk habitat (Samson 2006a and 2006b); 2) use a grid-based peer reviewed (Woodbridge and Hargis 2006) sampling framework that allows for estimation of detection probabilities to estimate goshawk occurrence (Kowalski 2006); and 3) provide consistent activity and habitat guidelines at the project scale.
This document provides management guidelines for northern goshawk during project level analyses to protect adults and their young during the breeding season as well as to sustain habitat over time at spatial scales that are biologically meaningful (nest area, post fledging area, and foraging area, detailed below).   The best available information was used to develop the guidelines, including peer-reviewed literature, unpublished literature (primarily theses and dissertations), and Region One assessment and inventory and monitoring data.  Where necessary, habitat recommendations from other studies were adjusted to better reflect Region One conditions.  
Major conclusions that form the basis for the guidelines include the following:
1.

No demographic information exists to suggest a decline in goshawk numbers (USDI Fish and Wildlife Service 1998, Kennedy 2003, Anderson et al. 2004, Squires and Kennedy 2006).
2.
Goshawk population growth rate is influenced by density-dependent territoriality (Reich et al. 2004).  Food availability (Salafsky et al. 2005) and lack of predation characterize high quality habitat (Squires and Kennedy 2006).
3.
Goshawk habitat in Region One is abundant and well distributed where it occurs naturally, and more forest, and therefore nesting habitat, exists on today’s landscape than what occurred historically (Samson 2006a).

4.
One would expect with a high level of confidence (95%) that 39% +- 10% of road-accessible habitat of all quality in Region One should have goshawks present during the breeding season (Kowalski 2006).  The estimate is based on a simple, one-year, random sample (n=114) of 12,350 sampling units located in road-accessible habitat in Region One that were surveyed for goshawk presence in 2005 following Woodbridge and Hargis (2005).  Methods, results, management implications and cautions are summarized in Kowalski (2006).
5.
Relevant spatial scales:  Relevant habitat variables from Forest Inventory and Analysis (FIA) plot data were used to model and estimate nesting and post fledging area (PFA) habitat by National Forest in each of three ecological provinces that encompass Region One; the Northern Rocky Mountain Steppe, Middle Rocky Mountain Steppe, and Southen Rocky Mountain Steppe (Bailey 1996 in Samson 2006a).  We recognize that FIA data provides statistically reliable estimates at the regional and forest levels down to around the 5th field hydrologic unit code level.  The data is useful when analyzing cumulative effects for a project, but cannot be spatially displayed.  As a result, finer scale vegetation data, such as TSMRS or FSVeg, are necessary to quantify and map goshawk habitat at the project level, using variables or combinations of variables similar to those used in the FIA models.
6.
Principle habitat attributes in the nest, PFA, and foraging areas:
a.
Nest Area. 
i. Goshawks nest in a variety of forest types throughout their range (i.e. Squires and Reynolds 1997, USDI Fish and Wildlife Service 1998, Samson 2005, Squires and Kennedy 2006).  
ii. In general, the nest area vegetation is described by a narrower range of characteristics:  mature forests with larger trees; relatively closed canopies; and open understories (Ibid.).
iii. Average patch size of the core nest area varies based on available habitat conditions, i.e. 30 acres recommended by Reynolds et al. 1992 in the southwestern United States, 40 acres found by Clough (2000) in west central Montana, 74 acres found by McGrath et al. (2003) in northeastern Oregon and central Washington, and 80 acres found by Patla (1997) in Idaho.

iv. No evidence exists that the goshawk is dependent on large, unbroken tracts of “old growth” or mature forest (Federal Register 63: 35183, June 29, 1998) or selects for "oldgrowth" forest (Whitford 1991, McGrath et al. 2003).  

v. Forest management may have either a positive or negative impact on goshawk nesting habitat (Squires and Kennedy 2006).   However, 14 years of data collected from the southwestern United States show that a number of factors, including weather, predators, competitors, and disease, significantly confound the detection of forest management effects on goshawk reproduction (Reynolds et al. 2005).  Limited data suggest that goshawks in shelterwood systems in France and Italy may be able to tolerate some vegetation treatments around nest areas down to some threshold  (Penteriani and Faivre 2001).  Furthermore, McGrath et al. (2003 @ p.24) found goshawks in central Washington and northeastern Oregon (n=82) occurred closer to human disturbances (i.e. forest roads) compared with random sites (P=0.054), with productivity levels well within the ranges reported for studies in managed and unmanaged landscapes throughout the western United States.

vi. More than habitat composition or any other factor (i.e. prey abundance), territoriality determines nest distribution, and spring weather determines nest success (Joy 2002, Reich et al. 2004). 
b. Post-fledging area. 
i. The function of the goshawk PFA is unknown but is defended unlike the foraging area.  The PFA may provide protection from predation and serve as an area where young birds develop flying and hunting skills (Reynolds et al. 1992, Kennedy et al. 1994).  
ii. Size (148 to 420 acres),  shape and habitat composition of the PFA may vary with local conditions (Ibid.).  
c. Foraging areas.   
i. Goshawk foraging areas are heterogeneous and may include some mature forest components (Squires and Kennedy 2006) as well as a mix of other forest and non-forest components (i.e. sagebrush, grasslands, lowland riparian, and agriculture) (i.e. Younk and Bechard 1994, Reynolds 1994, Patla et al. 1997).   
ii. Size of the typical home range for the goshawk varies depending on a number of factors (1409 to 8649 acres) (Kennedy 2003).  
iii. The composition of vegetative types, including tree canopy closures and size class distributions located outside the nest area blend into the surrounding landscape beyond the PFA scale, such that, no difference in habitat composition in occupied versus random foraging areas can be detected (McGrath et al. 2003).    
Project Habitat Recommendations
● Nest stand
Activity
Maintain a minimum 40 acre (see below) no activity buffer placed around known goshawk nest trees occupied at least once in the past 10 years (Reynolds et al. 2005, Woodbridge and Hargis 2006) to maintain existing conditions in all or a portion of the nest area.  Patch shape and size of the buffer may vary depending on topography or other local conditions (such as multiple alternate nests found in close proximity to one another).  No activity means no ground disturbance or vegetation manipulation may occur at any time inside the buffered nest area, until the nest area is no longer used by the breeding pair.  The no activity buffer was selected to conserve existing conditions in the core nest area (see 6.a.iii. above) because desired conditions are assumed present around recently-occupied nest areas; and it errs on the conservative side until conclusive, empirical data on the effects of thinning in nest areas in close proximity to nest trees is available.

Habitat 
The following are desired conditions for nesting habitat that may vary by Ecological Province, fire history, insect activity or other local factors (Samson 2005: Table 6).  Maintain at least 240 acres of suitable nesting habitat in known or potential goshawk territories in patches of at least 40 acres where feasible (adjusted from Reynolds et al. 1992 to reflect Region One conditions).
Northern Rocky Mountain Ecological Province (including the Idaho Panhandle, Kootenai, Flathead, Lolo, Bitteroot, and Clearwater National Forests).
Tree dominance group: Grand fir, larch, western white pine, ponderosa pine, lodgepole pine, Douglas-fir, hemlock mix, western hemlock, aspen, and birch.
Tree size: 14 +- 3.8 inches
Canopy cover:  79.8 +- 12.2%  

Basal area: 181 +- 65.7 square feet/acre
Structure class: 1 (one-story), 2 (two-story)
Middle Rocky Mountain Province (including the Beaverhead-Deerlodge, Helena, Lewis and Clark, and Nez Perce National Forests)
Tree dominance group: Grand fir, larch, western white pine, ponderosa pine, lodgepole pine, Douglas-fir, hemlock mix, western hemlock, aspen, and birch
Tree size: 15.4 +- 2.5 inches
Canopy cover: 52.4 +- 18.2%
Basal area: 187 +- 65.7 square feet/acre
Structure class: 1, 2

Southern Rocky Mountain Province (including the Custer and Gallatin National Forests)
Tree dominance group: Lodgepole pine, Douglas-fir, ponderosa pine, and aspen
Tree size: 12.5 +- 3.0 inches
Canopy cover: 70.0 +- 10.3%
Basal area:  142 +- 38.3 square feet/acre
Structure class: 1, 2

● Post fledging area
Activity
A 297-acre (Reynolds et al. 1992) no activity buffer from 15 April through 15 August around a nest, currently active or was active the previous year, to protect the goshawk pair and young from disturbance during the breeding season until fledglings refine flying skills.  After August 15, treatment-related activities may commence within the PFA.
Habitat  
Table 1 provides a range of conditions for habitat composition found in PFAs in the western United States showing the variation found among geographic regions, depending on Ecological Province, fire history, insect activity or other local factors.  Note McGrath et al. (2003) quantified the composition of the PFA by seral stage.  These seral stages were combined and placed into one of three tree size classes plus openings, to best match the nomenclature used by the Northern Region including, seedling/saplings (< 5” dbh), pole-sized (5 to 8.9” dbh); mature and older forest (> 9” dbh), and openings (wet/dry combined).  Table 1 also displays the proportion of PFAs with greater than 50% canopy cover 6.   A canopy coverage >=50% is suggested for Forests in the Middle and Southern Rocky Mountain Ecological Provinces; >=70% for the Northern Rocky Mountain Ecological Province (Samson 2006a).  The last column displays the range of mean conditions found among the studies.
Table 1.  Range of conditions for habitat composition found in post fledging areas (PFAs) in the western United States.  Data reflect the mean proportion of the PFA, expressed in percentage (%), comprised of each seral stage in the McGrath et al. (2003) study and each size class plus openings in all other studies (seedling/sapling = < 5” dbh; pole-sized = 5 to 8.9” dbh; mature and older = > 9.0” dbh).  The proportion of the PFA comprised of pole and larger forest with > 50% canopy cover is also displayed for each study.
	McGrath et al. (2003: Table 15) 1
	
	Reynolds et al. (1992) 2
	Patla (1997) 3
	Desimone (1997) 4
	Clough (2000) 5
	Range of Conditions

	Mean % of  (Standard Error) by Seral Stage
	Mean %of  (Standard Error) by Size Class

	Stand initiation
	 3.6 (0.9)
	Seedling/ sapling
	10
	18.3 (3.0)
	 4.2 (1.7)
	 9.3 (2.9)
	4 to 15

	High stem exclusion 
	18.3 (2.0)
	Pole-sized
	20
	20
	15.3 (2.9)
	65.7 (5.0)
	18 to 61

	Low stem exclusion 
	 8.3 (1.4)
	
	
	
	
	
	

	High understory reinitiation 
	37.2 (2.0)
	Mature and older forest
	60
	66.0 (4.0)
	44.8
	11.3 (2.6)
	14 to 62

	Low understory reinitiation 
	24.8 (2.2)
	
	
	
	
	
	

	Oldgrowth
	 0.9 (0.4)
	
	
	
	
	
	

	Pole/Mature with >50% canopy cover 6
	55.5
	
	66
	
	36.5 (4.9)
	69
	36 to 69

	Wet openings
	 2.9 (0.4)
	Openings
	10
	 6.7 (2.2)
	
	 6.7 (2.2)
	9 to 10

	Dry openings
	 5.4 (1.1) 
	
	
	
	
	
	


1 McGrath et al. (2003), northeastern Oregon and central Washington in the Blue Mountains and Eastern Cascade Provinces.  Nests found in mixed conifer, Douglas-fir, ponderosa pine, western larch, lodgepole pine between 2388 and 6991 feet elevation that averaged 22 inches of precipitation per year.

2 Reynolds et al. (1992), southwestern United States, management recommendations for ponderosa pine, mixed-conifer, and spruce-fir forests.

3 Patla 1997, southeastern Idaho and western Wyoming including portions of the Middle and Northern Rocky Mountain Provinces.  Goshawk nests were found in Douglas-fir, lodgepole pine, or mixed conifer forests between 6102 and 7923 feet elevation that averaged 16 to 24 inches of precipitation per year at the lower elevations.

4 Desimone (1997), eastern Oregon, Blue Mountains Province.  Nests found in ponderosa pine, mixed-conifer, and lodgepole pine (no elevational range or annual precipitation reported).
5 Clough (2000), west central Montana, Middle Rocky Mountain Province.  Nests were found in Douglas-fir, lodgepole pine, and mixed conifer forests between 5000 and 6601 feet elevation that averaged 14 inches of precipitation per year at lower elevations.

6 B. Moser (pers. comm. September 18, 2006), Phd. dissertation in prep. at the University of Idaho at Moscow, based on telemetry data collected in northern Idaho, recommends maintaining at least 40% of the PFA in pole-sized or larger forest with high (> 50%) canopy cover, with at least 100 of those acres forming contiguous forest that encompasses the occupied nest site or nest stand.
● Foraging

McGrath et al. (2003: 48) show “the goshawk’s reliance on specific habitat conditions for nesting decreases as distance from the nest increase.”   Hargis et al. (1994) during a three-year study of northern goshawks in California tracked eight female and two male northern goshawks equipped with radio transmitters that provide data on foraging habitats.  The intent of the Hargis et al. (1994) study was to determine those features or landscape patterns that influence northern goshawk home range size and individual use.  Hargis et al. (1994) concluded that an “emphasis should be placed on creating or maintaining vegetation diversity” (as compared to random sites) page 66) and "that timber harvests be designed to create a juxtaposition of seral stages, including mature timber, rather than large tracks of homogeneous, mid-seral stages" (page 73).   
Given the Hargis et al. (1994) recommendation, a mix of seral stages similar to the PFA (Table 1) serve as a general description of desired goshawk foraging habitat.  These recommendations should be considered as general in that the goshawk is a habitat generalist at the foraging area scale and opportunistic predator.  Goshawk take prey items taken on the ground, on vegetation, in the air, and include tree squirrels, ground squirrels, rabbits, hares, songbirds, and grouse that rely on a variety of forested and non-forested habitats.  

Project Analysis

All Forest Plan standards are met and documented.

Analysis is disclosed in the NEPA document that 
considers and discusses the quality and quantity of habitat necessary to support 
the goshawk utilizing available scientific habitat recommendations. 


Considers and discloses any known goshawk population information, data or trend 
information available from monitoring sources, natural history databases etc.


Sets forth and applies a methodology for measuring the existing amount of the 
species habitat—e.g. applying a nest, PFA, and home range analysis—as described above for goshawk.  The methodology used is supported by evidence that 
the methodology is reasonably reliable and accurate with reference to scientific 
and other sources relied upon.


Considers and discusses the amount of species habitat available at the Regional 
and/or Forest-wide level.


Discloses the impact of the project on the species habitat based on the above—including cumulative impacts—showing that no appreciable adverse habitat 
disturbance would result from the planned activity.  The basis for the Forest 
Service’s conclusion is adequately explained with reference to the factual basis 
for its analysis.


Addresses and includes discussion of any scientific uncertainty or credible 
opposing viewpoints raised in public comment concerning habitat 
recommendations, methodologies etc.

Appendix A provides an example of a project level analyses for a fuels reduction project that includes “drop in” language that tracks with Regional status and trend information, a discussion of recent opposing views in the literature, offers a means to analyze direct, indirect, and cumulative effects, and addresses viability/sustainability that is sensitive to recent court decisions.  A recommended change is to use PFA information provided above.  Foraging habitat can be analyzed by displaying the diversity of available habitats at the 5th field hydrologic unit code scale.  Appendix B includes a check list relative to project level analysis.
During project level planning, it may be necessary to determine the presence of goshawks to determine whether activity restriction or habita
t recommendations should be applied.   The presence of goshawks can be determined by reviewing District/Forest/Grassland wildlife sighting records, reviewing District/Forest/Grassland wildlife monitoring records, and/or conducting field inventories for goshawks within the project area.
Summary

The northern goshawk occurs in a variety of forested environments.  Overall, the goshawk is a habitat generalist, but may be more of a habitat specialist around the nest.  While no demographic information suggests a decline in goshawk numbers, there are wide differences among geographic regions and scientific studies in understanding north goshawk habitat requirements.  Based on these differences and the issues facing the Northern Region pertaining to the northern goshawk, this document was produced to provide regional management guidance to be used during project level planning and implementation to protect northern goshawks and their habitat.  This document also provides habitat parameters that can be used to build a habitat relationship model at the project level (See Project Habitat Recommendations), as well as a list of items to consider when conducting project level analyses (See Project Analysis section).  
Glossary of Terms

1. Active nest – A goshawk nest known to have contained an egg. A nest need not have successfully produced fledglings to be considered active.

2. Active nest area – An area containing an active goshawk nest within the last 10 years. An alternate nest area can be nest area that has been recently active or historical.  

3. Adverse management activity – Any activity that could adversely modify goshawk behavior, reproductive effort, or habitat.

4. Alternative nest area – Goshawk home ranges often contain two or more nest areas, only one of which will be active in a given year.  All alternative nest areas are historical nest areas.

5. Basal Area (BA) – Basal area is the cross section at breast height (4.5 feet above ground level) or at the root crown of a tree or trees, usually expressed as square feet per acre.  A measure of stand density.

6. Breeding season – The period from March 1 through September 30, which includes courtship, incubation, nestling, and fledgling-dependency periods.

7. Canopy closure (synonymous with canopy cover) – the percentage of ground area shaded by overhead foliage.

8. Cover type – The current or existing vegetation of an area, based on the predominant vegetation species.

9. Diameter at breast height (DBH) - The outside bark diameter of a tree measured at breast height, 4.5 feet above the forest floor on the uphill side of the tree.

10. Dominant tree – The tallest tree in a forest. Together with the codominants, the dominant trees comprise the main canopy of the stand.

11. Failed nest – An active nest in which the eggs or nestlings are lost (e.g., to predators, weather) or abandoned by the adult(s).  No young fledged.

12. Fledgling – A young bird that has left it’s nest but is unable to completely care for itself.

13. Fledgling-dependency period – The period beginning when the young leave the nest to when they are no longer dependent upon adults for food (about 30-60 days for goshawks).

14. Foraging habitat – Areas where prey are searched for, pursued by and captured by goshawks.

15. Habitat security – The protection inherent in any situation that allows wildlife to remain in a defined area despite an increase in stress or disturbance associated with human activity.  Habitat security is area specific.

16. Historical nest – A nest known to have been active more than 10 years from the present time.

17. Historical nest area – A nest area containing one or more historical nests.  An alternate nest area can be a historical nest area.  

18. Home Range – The area that an animal habitually uses during nesting, resting, bathing, foraging and roosting.  Adjacent pairs of goshawks may have overlapping home ranges; the extent of which is typically unknown.  A nesting home range contains nest areas (active and historical), the post fledgling area, and the surrounding foraging habitat.

19. Mesic – Moderate moisture conditions, rather than hydric (wet) or xeric (dry) conditions.

20. Multi-storied stand - A forest stand having more than one horizontal layer of vegetation.

21. Nest – A platform of sticks, duct tape, crazy glue and old seat cushions on which eggs are laid.  Most goshawk nests are placed within the lower two-thirds of tree crowns, often against the trunk but occasionally on a limb up to 10 feet from the trunk, good for bow hunting.

22. Nest area – The nest tree and stand(s) surrounding the nest that contain prey handling areas, perches, and roosts.  Nest areas are often on cool and mesic sites (northerly facing slopes).

23. Nest attempt – An attempt to nest. Evidence of courtship behavior in a nest area, new nest construction, reconstruction of an old nest, eggs or nestlings.

24. Nest stand – The stand of trees that contains the nest tree. 

25. Nest tree – The tree containing the nest.

26. Nesting season – The period from the beginning of courtship behavior until the fledgling(s) are no longer dependent on adults for food.

27. Post-fledgling area – The area of concentrated use by the goshawk family after the young leave the nest.

28. Replacement nest area – Forest areas with physiographic characteristics and size(s) similar to suitable nest areas.  Replacement areas can have young to mature forests that can develop into suitable nest areas.

29. Roost – Trees or groups of trees used by birds or mammals for resting.  A roost site consists of all other trees whose crowns overlap or interlock with the roost tree.

30. Single-storied stand – A stand of trees having a single canopy layer.

31. Stand – An area of trees possessing sufficient uniformity to be distinguishable from trees in adjacent areas.

32. Successful nest – A nest from which at least one young is fledged.

33. Suitable habitat - Habitat that is currently useable for nesting, roosting and foraging.  Habitat need not be occupied to be considered suitable.

34. Suitable nest area – An area that includes all the attributes of a nest area and is, therefore, useable for nesting.

35. Territory – An exclusive area defended by goshawks.  An active nest is not an essential element of a territory.

36. Understory – Any layer of the forest canopy below the overstory; can consist of trees, shrubs and/or herbaceous layers.

37. Unsuitable habitat – Habitat that does not have the capability of attaining the characteristics of suitable habitat through standard, prescribed management treatments or natural processes.

Definition Sources

Daubenmire, R. 1959.  A canopy-coverage method of vegetation analysis.  Northwest Sci. 33:43-64.

Ganey, J.L. and W.M. Block.  1994.  A comparison of two techniques for measuring canopy closure.  Western Journal of Applied Forestry, Vol. 9, No. 1, January 1994.

Reynolds, R.T., et al.  1992. Management recommendations for the northern goshawk in the southwestern United States. USDA For. Serv. Gen. Tech. Rep. RM-217.
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�Added and edited this paragraph from the future monitoring section to say that some level of project-level inventories may be needed to see whether restriction/recommendations need be applied.  Joanne
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