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EXECUTIVE SUMMARY 

 
The coastal subspecies of Northern Goshawk, the (Accipiter gentilis laingi), is an uncommon forest 
raptor that is currently on the British Columbia Red List as a candidate species for Endangered or 
Threatened status. It is also an Identified Wildlife Management Species under the BC Forest and 

Range Practices Act. Federally, A. g. laingi is designated as Threatened by the Committee on the 
Status of Endangered Wildlife in Canada (COSEWIC). Population trends of this subspecies are 
unknown in British Columbia, but the subspecies was listed due to its estimated small populations 
size (<1000 mature individuals) and threats to populations from forest harvesting.  
 
In Western Forest Products (WFP) Inc. TFL 37 on north-central Vancouver Island, 53 nest trees in 13 
confirmed goshawk territories and 2 suspected goshawk territories, have been found between 1994-
2006. In 2006, TFL 37 was transferred from Canadian Forest Products (Canfor) Ltd. to WFP. 
Previous to 2006, Canfor had committed to managing habitat for this species through an Adaptive 

Management Strategy involving approved Wildlife Habitat Areas (WHAs), which vary in size from 
approximately 135-538 ha. Ten goshawk WHAs were established in TFL 37 by the BC government in 
March 2003. 
 
Between 4-8 June and 3-8 July 2008, surveys to determine the breeding activity status were 
conducted in 12 known goshawk territories in TFL 37. All known territories were visited at least 
twice during the survey period (once during the nestling period (4-8 June) and once during the 
fledgling period (3-8 July) to determine the activity status and number of fledglings in each nesting 
territory. All surveys followed Resource Inventory Standards Committee standards for raptor surveys 
(RIC 2001), and consisted mainly of call playback and nest search surveys.  
 

A total of 105 call playback stations were completed during the survey period in 2008. Estimated 
survey hours in each known nest territory ranged from 1.5-16.5 hrs; total hours spent surveying was 
approximately 108.0 hrs. 
 
Six goshawk detections occurred during surveys in 2008, which resulted in four active nests being 
located in the following territories: CT-060, John, Loon Lake and Toad. The other two goshawk 
detections occurred in Kaipit and Vernon territories, but did not result in active nests being found. 
Overall during 2008, 50.0% (6/12) of surveyed territories were occupied; this was consistent with the 
long-term average (1995-2008) of 48.0% (n=51/113) occupancy for known nest territories in this area 
over a 14 year period (E. McClaren, BC MoE, unpublished data). 
 
In 2008, most of the active goshawks nests in TFL 37 were thought to have successfully fledged 3 
young, except for the John territory where only 2 young were confirmed. Average productivity for 
2008 was 2.75 fledglings/nest, which is the highest productivity in TFL 37 since monitoring began in 
1994. The mean long-term productivity rate (1994-2008) for known nest territories in TFL 37 was 
1.61 young fledged/active nest/year. 
 
Including the 2008 surveys, there are now 64 known nest trees (including 6 nest starts or partially 
built nests in Kaipit) in TFL 37 that have been documented or are thought to be those of goshawks. 
Of these, 62 are located in 13 confirmed goshawk nest territories, and two are found in suspected 
goshawk nest territories (BC-224 and Surprise Creek). Eight new nest trees were found in TFL 37 in 
2008: Hoomak nests #5 and #6 (both old nests), John nest #7 (new active nest), and Kaipit nests #8-
12 (all nest starts). 
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Three other raptor species (Merlin, Northern Pygmy-Owl and Sharp-shinned Hawk) were detected in 
2008 during goshawk surveys in TFL 37. 
 
Total prey species detection rates (77.1 potential prey species/100 call stations) were 38.8% lower in 
2008 compared to the 2003-2006 average of 126.0 potential prey species/100 call stations in TFL 37. 
Scatter plot graphs were also used to compare red squirrel detection rates per 100 call stations against 
percent goshawk territory occupancy in order to obtain a linear correlation function (y = 1.9547x + 
23.838). This analysis showed a positive correlation (R2 = 0.6331) between the number of red squirrel 
detections in a given year and the number of known goshawk territories that were occupied in TFL 
37; however, the same analysis conducted for data collected between 2003-2006, showed a much 
higher positive correlation (R2 = 0.9832). These comparisons demonstrate the high degree of 
variability among years.   
 
 

Recommendations are: 
   
1. As indicated in the goshawk adaptive management strategy (Manning et al. 2004b), continue to 

use GIS tools to monitor habitat condition (seral stage, forest interior habitat, patch size 
distribution, and potential/suitable nesting habitat) within 800 m, 1500 m and 3500 m from the 
center of each of the 10 current goshawk territories (WHAs) every 5 years. 

 
2. Resurvey known goshawk territories in TFL 37 (territory occupancy and nest productivity) 

on a regular basis (perhaps every 2 years, subject to funding). This survey frequency would be 
sufficient to continue to add to the existing data set for determining annual 
occupancy/productivity and long-term abundance trend data.  

 
3. The success of coarse filter strategies such as retention silvicultural systems employed outside 

of the goshawk WHAs, should be evaluated for their effectiveness in maintaining suitable 

goshawk habitat (primarily for post-fledging and foraging) across the landscape. This will be 
determined by the level of retention of stand-scale structural elements such as patch size, snags, 
large diameter trees and coarse woody debris retained in harvest blocks.  

 
4. The CT-060 nest territory has been active and successfully fledged young most years since its 

discovery in 2004 (active 2004, 2006, 2008, nest start in 2005, and likely active in 2007 based on 
the 2007 discovery by forestry crews of a third nest tree in that territory). This second-growth 
Douglas-fir leading nest stand was pruned and spaced in 1980 to approximately 320-400 stems/ha, 
and then fertilized in 1981 (H. Bomford, WFP Inc., 2008). Consequently, this stand has a relatively 
closed canopy closure of 50-70%, and a relatively open middle and lower understory. This type of 
stand structure is suitable as goshawk nesting habitat, raising the possibility that stand treatments 
such as spacing, thinning and aerial fertilization may be appropriate in some locations as a habitat 
enhancement tool for goshawks. 

 
5. For future planning and goshawk inventory, suggest changing the name of the current goshawk nest 

territory labeled CT-060, to be renamed as Lukwa South.  The current nest territory named Lukwa, 
can therefore be renamed as Lukwa North. 
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1. BACKGROUND and INTRODUCTION 

 
Northern Goshawks (Accipiter gentilis) (hereafter referred to as goshawk) are large forest raptors that 
breed in mature boreal and temperate forests across the Holarctic (Johnsgard 1990; Squires and 
Reynolds 1997). Goshawks are the largest of the three North American Accipiter hawks and 
depredate mainly upon small mammals (e.g., squirrels) and medium-sized forest birds such as jays, 
thrushes, woodpeckers and grouse. Goshawks have short rounded wings that allow for rapid 
acceleration and long tails that enhance maneuverability through forest stands – this morphology 
allows them to be efficient “on the fly” hunters.  
 
Two subspecies of goshawk occur in British Columbia: A. g. atricapillus and A. g. laingi (Squires 
and Reynolds 1997; BC CDC 2008). The former subspecies breeds throughout the mainland and 
interior of British Columbia (Campbell et al. 1990). The latter subspecies (previously referred to as 
“Queen Charlotte Goshawk”), occurs only on coastal British Columbia (Campbell et al. 1990), 
mainly on the Queen Charlotte Islands, Vancouver Island and other large coastal islands (Chytyk and 
Dhanwant 1999; McClaren 2003; Cooper and Chytyk 2000). Although the coastal subspecies has not 
been confirmed to breed on the coastal mainland of British Columbia (Campbell et al. 1990), it is 
likely that those that breed on the north and central mainland coast are of this same subspecies 
(Cooper and Chytyk 2000; McClaren 2003). 
 
North American studies suggest that goshawks prefer to nest in mature and old growth forests that 
generally have closed canopies, sparse understories and larger trees (Crocker-Bedford and Chaney 
1988; Reynolds et al. 1992; Squires and Reynolds 1997; Daw et al. 1998). Possible explanations for 
these preferred habitats include:  

• large trees and open understories provide substantial flight corridors for goshawks and may 
improve access to key prey species such as jays, thrushes, grouse and squirrels;  

• closed canopy forests provide a suitable nesting microclimate and deter nestling predation 
and nest site competition by other raptor species; and 

• mature forests may increase the vulnerability of some prey species due to the aerial ambush 
hunting techniques of goshawks (Crocker-Bedford 1994).   

 
Between 1994-2002, BC Ministry of Environment (formerly BC Ministry of Water, Land and Air 
Protection) conducted goshawk surveys in the Woss area, including Western Forest Products Ltd. 
(WFP) Tree Farm Licence (TFL) 37 (Quayle et al. 1995; Ethier 1999; McClaren 1997, 1999, 2001 
and 2003).  
 
In 2002, a 5-year goshawk monitoring program was initiated in TFL 37; this was part of the Adaptive 

Management Strategy (AMS) for Queen Charlotte Goshawk in TFL 37 (Manning et al. 2004b; Deal et 
al. 2001), intended primarily to monitor goshawk territory occupancy and nest productivity at 
territories designated by government as goshawk Wildlife Habitat Areas (WHA) in 2003 (see 
Manning et al. 2003, 2004a, 2005, 2006, 2007). No goshawk surveys or monitoring occurred in TFL 
37 in 2007. Surveys were initiated again in 2008, with efforts aimed at monitoring occupancy/reuse 
of the 10 goshawk territories in TFL 37 that have WHAs established around them. These territories 
were: Claude Elliott, Hoomak, John, Kaipit, Klaklakama, Loon Lake, Lukwa, Rona, Toad and 
Vernon. The following report summarizes the results of the goshawk surveys that occurred during 
June and July 2008. 



2008 Northern Goshawk Monitoring of WFP TFL 37, Woss, British Columbia  
 

 

Manning, Cooper and Associates Ltd.  August 2008 

 

2 

 

A.1.   Conservation Status 

Nationally, the interior subspecies of goshawk is designated as “Not at Risk” by the Committee on 
the Status of Endangered Wildlife in Canada (COSEWIC) (Duncan and Kirk 1995), while the coastal 
subspecies (A. g. laingi) is designated as “Threatened” by COSEWIC (Cooper and Chytyk 2000; 
COSEWIC 2008), and is listed on Schedule 1 of the federal Species at Risk Public Registry 
(www.sararegistry.gc.ca ). Provincially, the interior subspecies is “Yellow-listed” (not considered at 
risk in British Columbia), while the coastal subspecies is “Red-listed” (a candidate for threatened or 
endangered status) (BC CDC 2008). In British Columbia, the coastal subspecies population is ranked 
as “S2B” (i.e., population imperiled provincially (BC CDC 2008)).   
 
The coastal subspecies of Northern Goshawk is an Identified Wildlife Management Species under the 
BC Forest and Range Practices Act (MWLAP 2004). This strategy provides recommendations for 
protecting habitats of species considered at risk (i.e., establishing a WHA), as well as additional 
management practices (General Wildlife Measures) that recommend forest practices within Wildlife 
Habitat Areas. WHAs are designated conservation areas that are established around goshawk nest 
sites (McClaren 2004), providing habitat for nesting, post-fledging and foraging.  
 
Population trends for Queen Charlotte Goshawk are unknown for British Columbia. On Vancouver 
Island, surveys conducted by BC Ministry of Environment, forestry companies and reports from the 
general public (1994-2002), have identified 66 goshawk breeding territories on Vancouver Island 
(McClaren 2003). Fourteen breeding territories were found on the Queen Charlotte Islands between 
1995-2008 (Chytyk and Dhanwant 1999; Doyle 2003; G. Morigeau pers. comm. Aug 2008). Crude 
estimates for the breeding goshawk population in British Columbia are 300 pairs for Vancouver 
Island, 50 pairs for the Queen Charlotte Islands, and potentially another 75 pairs on the coastal 
mainland (Cooper and Chytyk 2000). In TFL 37, 53 nest trees in 13 confirmed breeding territories 
and 2 suspected breeding territories, have been located between 1994 and 2006 (McClaren 2001, 
2003; Manning et al. 2007).  
 

A.2.   Nesting Habitat 

Although goshawks may breed in younger, more even-aged stands, they tend to choose breeding 
areas that have stands dominated by mature or old-growth trees, or stands with similar, suitable 
structural characteristics (e.g., relatively closed canopies, some large live trees and snags, adequate 
coarse woody debris, etc. (Johnsgard 1990; Squires and Reynolds 1997; Kennedy 2003; McClaren 
2003; Manning et al. 2007). Stands with these characteristics do not necessarily need to be 
continuous throughout the breeding area, but areas dominated by mature or old-growth characteristics 
seem to be preferred.   
 
Goshawks are habitat generalists on large spatial scales, however they have a complexity of specific 
habitat needs (i.e., overstory composition, crown canopy closure, middle and lower canopy structure, 
shrub cover, etc.) during the breeding season; these will vary among forest types and regions 
(Johnsgard 1990). High canopy closure (60-80%) has been recognized as an important nesting habitat 
feature for goshawks across their range (Squires and Reynolds 1997; Daw et al. 1998; Kennedy 2003; 
McClaren 2003; Squires and Kennedy 2006). Relatively closed canopies (>60%) provide protection 
for young from predators such as Red-tailed Hawks (Buteo jamaicensis), Great Horned Owls (Bubo 

virginianus) and corvids (Moore and Henny 1983; Crocker-Bedford and Chaney 1988; Crocker-
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Bedford 1990), provide thermal cover (Reynolds et al. 1992; Hall 1984), and promote more open 
spaces through the mid- and lower canopy that allow clear flight paths for aerial hunting and striking 
prey (Squires and Reynolds 1997). Small forest openings or “canopy gaps”, such as those created 
where a few trees have fallen, are often associated with goshawk nest sites (Reynolds et al. 1992; 
Chytyk and Dhanwant 1999; Manning et al. 2006).  
 
Stands used for nesting vary in size and shape, depending on topography and availability of suitable 
stands. On Vancouver Island, goshawk nests are generally located on the bottom two-thirds of moderate 
slopes, at elevations below 900 m, and on all aspects (McClaren 2001, 2003). Of 131 goshawk nest 
trees found on Vancouver Island between 1994-2002, 55 (42.0%) were found in continuous (i.e., 
unfragmented) old-growth forests, 39 (29.8%) in second-growth forests, and 37 (28.2%) in fragmented 
old-growth forests (McClaren 2003). Second-growth nest stands have been mainly Douglas-fir 
(Pseudotsuga menziesii) leading with a high site index (mean SI = 30.0), suggesting sites with high 
quality nutrient and moisture regimes that promote faster tree growth (Manning et al. 2002). 
 
Goshawk nests tend to be somewhat evenly spaced in suitable habitat throughout landscape. Distance 
between nest territories tends to be greater the further north in the species range (Squire and Reynolds 
1997). Average inter-territory distances ranged from 3.0 km in Arizona (Reynolds et al. 1992; 
Reynolds and Joy 1998), 5.6 km in Oregon (Reynolds and Wight 1978), 11 km on the Queen 
Charlotte Islands (Doyle 2003), to 5 km in the Kispiox Forest District of central British Columbia (F. 
Doyle pers. comm.). Of 16 nest territories found on north-central Vancouver Island, the mean nearest 
territory distance was 6.9 + 0.7 km, with the two closest being approximately 3.3 km apart (McClaren 
2003). The mean distance between alternate nests within goshawk nest territories on Vancouver 
Island was 248.4 + 27.2 m (n = 65). Approximately 50% of all alternate nests were located within 
200 m of one another, while 90% were located within 500 m (McClaren 2003). 
 
Goshawk nest trees tend to be one of the largest trees in the stand (Reynolds et al. 1992; Squires and 
Ruggiero 1996; Bosakowski et al. 1999). Larger trees are also preferred by Queen Charlotte 
Goshawk in British Columbia (Chytyk and Dhanwant 1999; Ethier 1999, McClaren 2001, 2003; 
Manning et al. 2007). On Vancouver Island, nest trees had a relatively large mean dbh (70.7 + 2.9 
cm; n = 131) compared to available trees within the nest stand (McClaren 2003). Mean estimated tree 
height was 39.0 + 1.6 m, while mean nest height was 19.4 + 0.8 m. Larger trees provide structural 
support for nests including strong lateral branches, stem crotches, defects, or mistletoe-like structures 
that facilitate construction and support of platform nests.  
 
On Vancouver Island, most nest trees were Douglas-fir (59%), western hemlock (30.5%) and red 
alder (Alnus rubra) (6.9%); however, Sitka spruce (Picea sitchensis), amabilis fir (Abies amabilis), 
and western redcedar (Thuja plicata) have also been used (McClaren 2001, 2003). Almost all nest 
trees found on Vancouver Island have been live (96.9%; n = 131) (McClaren 2003). In general, the 
variety of nest tree species selected by goshawks on Vancouver Island suggests that they select for 
forest and nest tree structure, not nest tree species (McClaren 2001, 2003).  
 

A.3.   Foraging Habitat 

Goshawks require large foraging areas due to the relative scarcity of their prey and, consequently, 
they generally have large breeding home ranges. Typically, goshawk prey species diversity and 
abundance decreases with increasing latitude (Johnsgard 1990); as a result, there is a general trend of 
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increased breeding home range size with higher latitude (Squires and Reynolds 1997; Iverson et al. 
1996).   
 
Prey abundance and prey availability drive the use of foraging habitat, and prey availability is usually 
affected by vegetation and structural attributes. Consequently, goshawks forage in areas that have 
adequate prey, sufficient cover to conceal the goshawk’s approach to prey, sufficient openings in cover 
so that prey cannot easily escape and goshawk flight paths are not obstructed, and enough perches 
available for the goshawk’s spot-and-attack hunting method (Beebe 1974; Reynolds and Meslow 1984; 
Beier and Drennan 1997; Squires and Kennedy 2006).  
 
Goshawks forage in all layers of a forest, from the ground up to the aerial zones above the canopy, 
but tend to concentrate efforts in the ground-shrub layer (Reynolds and Meslow 1984; Bloxton 2002). 
The large body size and hunting strategies of goshawks precludes the use of young, densely stocked 
stands for foraging (Hayward and Escano 1989; Duncan and Kirk 1995; Squires and Ruggiero 1996). 
As a result, early seral stages are typically less suitable as foraging habitat. Although they are well-
adapted for hunting in forests, goshawks also forage in open areas and along forest edges. 
 

2. STUDY AREA 

 
WFP’s TFL 37 is located on north-central Vancouver Island, within the North Island-Central Coast 
Forest District (BC Ministry of Forests and Range) and the Vancouver Island Region (BC Ministry of 
Environment) (Figure 1). Two Landscape Units are included in the TFL. The Lower Nimpkish 
Landscape Unit is located immediately south of Port McNeill, and encompasses Nimpkish Lake and 
the lower Nimpkish River north and west of Woss. The Upper Nimpkish Landscape Unit is located 
farther upstream and southeast of the Lower Nimpkish. The Upper Nimpkish Landscape Unit 
encompasses the upper Nimpkish River, Woss Lake, Vernon Lake and the Klaklakama Lakes. 

B.1.   Ecoregion Classification 

The Lower and Upper Nimpkish Landscape Units are located in the Northern Island Mountains 
(NIM) ecosection, of the Western Vancouver Island ecoregion and Coast and Mountains ecoprovince 
(Demarchi 1995). 

B.2.   Biogeoclimatic Ecosystem Classification (BEC) 

The Lower and Upper Nimpkish Landscape Units contains three biogeoclimatic zones, Coastal 
Western Hemlock (CWH), Mountain Hemlock (MH) and Alpine Tundra (AT) (Meidinger and Pojar 
1991). 

  
Both the Lower and Upper Nimpkish Landscape Units are dominated by CWH ecosystems (82%) 
that are comprised of a mix of old/mature and immature coniferous forest, while MH (17%) and AT 
(1%) ecosystems make up a relatively small proportion of the total area.   
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Figure 1: WFP's Coast Operations TFL 37, the Englewood Defined Forest Area (DFA), on 
north-central Vancouver Island (Bryant 2006). 

 
 

3. METHODS 

 
Goshawk surveys (nest monitoring and call playback surveys) were conducted in TFL 37 between 
4-8 June and 3-8 July 2008, in accordance to Resource Inventory Standards Committee (RISC) 
standards for raptor surveys (RIC 2001). 
 

C.1.   Nest Monitoring 

Ten known goshawk nest territories currently protected by WHAs (Claude Elliot, Hoomak, John, 
Kaipit, Klaklakama, Loon Lake, Lukwa, Rona, Toad and Vernon), and two additional known nest 
territories not protected by WHAs (CT-060 and Sutton) in TFL 37, were visited in June and July 
2008. These territories were surveyed for the presence of adults and any evidence of breeding activity 
(i.e., fresh whitewash, recent prey remains or pellets, new greenery added to nest structures, presence 
of nestlings or fledglings, etc.), and were visited at least once in June to determine activity and, if no 
activity was found, were subsequently resurveyed in July. These nest territories were visited at least 
twice (except for Sutton territory), once in the nestling period and once in the fledgling period.  
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The timing of surveys was selected to document potential fledglings while still in the nest (or very 
close to the nest site) before they fledged. This timing minimized chances of “missing” or 
undercounting fledglings that may have dispersed from the nest area.  
 
To determine activity status of known nest territories, all known nest trees and alternate nest trees 
were visited during the survey period. If none of the known nest trees were visibly active, call 
playback surveys and nest searches were conducted within the nest stand to determine occupancy. 
Generally, subsequent surveys were conducted at call stations located within a 500 m radius of 
known nest tree areas, however, in larger nest stands, surveys were conducted at >1 km radii.  
 
Known nest trees were inspected for activity by searching the base of the tree for any fresh 
whitewash, prey remains or pellets. Nest structures were viewed through 40x spotting scopes for 
incubating or brooding females from elevated vantage points (where possible) that provided best 
views into the nest. Nests were observed for any signs of recent activity (e.g., new greenery added to 
the nest, white down on nest edges, or whitewash on or adjacent to the structure, etc.). If an adult bird 
was observed, the following data were collected: sex (if known), behavior, presence of leg bands, and 
any evidence of territoriality. 
 
A nesting territory was considered “unoccupied” if no goshawk was observed or detected in the nest 
stand during the survey period (Table 1). If an adult exhibiting territorial behavior was observed 
within the nest stand, but there was no evidence of egg-laying or young fledging, then the territory 
was considered “occupied but inactive”. If an active nest or nestlings were found, then the territory 
was considered “active”. If fledglings were detected, then the territory was considered “active and 
successful”. If evidence was found that egg-laying was probably initiated (e.g., new nest materials, 
egg shell fragments), but no fledglings were detected, then the territory was considered “active but 
failed”.   
 

Table 1: Goshawk nesting territory activity status definitions.  

Activity Category Definition* 

Unoccupied No goshawks were observed or detected in the nesting territory during 
the survey period. 

Occupied but inactive At least one adult goshawk was observed or detected in the nesting 
territory, but no evidence was found of egg-laying or young fledging.  

Active  A nest with nestlings or evidence that egg-laying has occurred was 
found in the nesting territory. 

Active and successful  Fledglings were observed or detected in the nesting territory. 

Active but failed An active nest was found in the nesting territory, but no fledglings were 
observed or detected.  

*Definitions adapted from McClaren (2003). 

 

C.2.   Call Playback Surveys 

Call playback surveys were conducted in accordance with standards and protocols described in RIC 
(2001). Call playback surveys were completed in the 12 known nesting territories described above. 
Forest cover maps were produced for each known nesting territory at a 1:10,000 scale, showing 
mature and old stands within each territory area. Crews concentrated survey efforts in the mature and 
old forest types by searching for active nests within existing nest territories.  
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Surveys were conducted by crews of two personnel. Each crew consisted of at least one experienced 
goshawk surveyor. Call playbacks were completed along transects that either followed pre-selected 
compass bearings or followed slope contours. Calls were broadcast at call stations spaced between 
200-400 m along the transect. Distances between survey stations were dependent on nesting 
chronology, topography and the size and shape of the habitat polygon. Subsequent transects in the 
same area were generally placed parallel and at 200-400 m distance from the original transect. To 
maximize survey coverage area, call stations on subsequent transects were staggered between the call 
stations of the original, adjacent transect. 
 
At each call station, surveyors first listened briefly for any spontaneous goshawk calls. If no 
goshawks were detected, goshawk call playbacks were broadcast. Three bouts of calls (10 seconds 
each) were played in three opposing directions, each separated by 30 seconds of silence. All calls 
were broadcast at a volume that was audible to surveyors within the forest for a distance of 
approximately 200 m. Surveyors used a portable CD player that was attached to a Radio Shack model 
23-2037 powerhorn to broadcast recorded goshawk calls.  
 
Adult goshawk alarm calls were used during the nestling period during the field session from 4-8 
June 2008. Between 3-8 July 2008, juvenile begging calls were broadcast at call stations because 
these generally elicit greater response rates during the fledgling period (Kennedy and Stahlecker 
1993; McClaren et al. 2003).  
 
After call playbacks were broadcast, surveyors listened for approximately 5 minutes for any goshawk 
responses. If a goshawk (or any other raptor species) responded, no further calls were played at the 
call station. After a response, surveyors searched within a 300 m radius of the detection for any 
evidence of a nest structure by walking along parallel transects within visual distance of one another. 
Surveyors also searched the area for prey remains, pellets, plucking posts, or any other evidence of 
goshawk activity. If no nest was found, the response area was revisited later in the field season to 
further search for any evidence of nesting.  
 
All call playback data were recorded on modified RIC Animal Observation Forms: Raptor Call 
Playback (RIC 2001). For each raptor response the following information was collected: weather 
conditions; species; time of response; the UTM of the detection; the direction and distance to the 
response; whether the detection was visual or aural; and the sex and age of the bird, if possible. All 
forest songbirds and potential mammalian prey species (e.g., Red Squirrel (Tamiasciurus 

hudsonicus)) that were detected within an unlimited radius of the call station centre were recorded. 
 

C.3.   Nest Site Descriptions 

Data for goshawk nest sites were collected in the format described on RIC Nest Site Description 
Forms (RIC 2001). The following data were collected at goshawk nest sites: date; time; observers; 
nest tree species, tree height, dbh and wildlife tree class; nest height, aspect, size and depth; canopy 
and shrub percent cover; structural stage; slope aspect and slope percent; elevation; micro and macro 
mesoslope position; UTMs; tree composition within 20 m radius; a brief description of the nest stand 
habitat; a brief description of the nest structure; any evidence of recent nesting including the number 
of adults, eggs or young that were observed; and a goshawk nesting habitat suitability rating (6-level 
rating scheme; RIC (1998) within a 20 m radius of the nest tree and at the nest stand level.  
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Nest trees were flagged with yellow and white flagging tape and the nest tree number labeled with 
black marker. The locations of nest trees were plotted on 1:10,000 scale forest cover maps. UTM 
locations for goshawk nests were collected with a Garmin GPS12 handheld GPS unit. Nest territories 
were categorized as either: 1) mature and old-growth forests (structural stage 6 and 7), or second 
growth forests (structural stage 5), for comparative analysis. See BC MELP and BC MOF (1998) for 
detailed forest structural stage descriptions.  

C.4.   Prey Species 

Prey species were inventoried for presence/not detected by recording all potential prey species that 
occurred within an unlimited radius at each call station. All visual and aural detections of key prey 
species that occurred at each call station were recorded, including grouse, woodpecker, jay and thrush 
species, as well as red squirrel (Squires and Reynolds 1997; McClaren 2003).   
 
Where present, prey remains were described and/or identified and the presence of pellets was noted at 
the base of the nest tree and immediately adjacent in the surrounding nest area, during each nest visit. 
Where observed, prey remains and pellet samples were collected and stored for future analyses. 
 

C.5.   Weather Data Analysis 

Weather data (average monthly precipitations and temperatures) were not collected for 2008, nor 
correlated with goshawk nest territory occupancy and productivity for the TFL 37 study area. Mean 
monthly precipitation levels for a ten year period 1997-2006 were previously summarized from 
meteorological data collected at the BC Ministry of Forests and Range Woss Camp weather station, 
and correlated with goshawk nest territory occupancy and productivity over this period (see Manning 
et al. 2006). However, the low power of such an analysis over a single year (2008) would preclude 
any statistical conclusions concerning the effects of weather conditions and goshawk nest territory 
occupancy. As a result, due to limited sample sizes, no weather analysis was conducted for known 
goshawk nesting territories in TFL 37 for 2008.  
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4. RESULTS 

D.1.   Nest Territory Surveys 

Each of the known nest territories in TFL 37 was surveyed at least twice during the survey period; once 
during the nestling period (June) and once during the fledgling period (July). A total of 105 call playback 
stations were completed during the survey period in 2008 (Table 2, Appendix 2). Estimated hours surveyed in 
each known nest territory ranged from 1.5-16.5 hrs, depending on the size of the area surveyed and whether or 
not there were any previous indications of occupancy. Total crew hours spent conducting goshawk surveys 
was approximately 108.0 hrs. In total, 29 separate survey visits were completed in the 12 goshawk territories 
in 2008 in TFL 37. See Appendix 2 for a detailed summary of nest survey results for 2008. 
 

Table 2: Goshawk survey effort during 2008 nest territory monitoring in TFL 37, Woss, BC. 

 Survey Effort  

Nest  

Territory 

Number  

of Visits 

Call Stations 

Completed 

Hours 

Surveyed 

Goshawk Detected 
(Yes/No) 

Mature and Old Growth Areas (structural stages 6 and 7) 

Claude Elliott 2 11 8.5 No 

Hoomak 2 16 9.5 No 
John 2 2 5.0 Yes 
Kaipit 3 12 15.0 Yes 
Klaklakama 2 15 16.0 No 
Loon Lake1 2 0 3.5 Yes 
Lukwa 2 15 12.0 No 
Rona  4 20 16.5 No 
Sutton 1 3 1.5 No 
Toad 3 0 7.5 Yes 
Vernon  2 11 9.5 Yes 

Sub Total 25 105 104.5 5 

Second Growth Areas (approx. 50-60 year stand age) 

CT-060 4 0 3.5 Yes 

Sub Total 4 0 3.5 1 

Total 29 105 108.0 6 
1 - Loon Lake territory contains both mature structural stage 6, and 50 year old second growth forests. 

  

D.2.   Goshawk Detections 

Six out of twelve of the monitored territories had goshawk detections during surveys in 2008 (Table 
3), which resulted in four active nests being located in the following territories: CT-060, John, Loon 
Lake and Toad. Five detections were of adult birds that occurred during surveys in June (CT-060, 
John, Kaipit, Loon Lake and Toad). The sixth detection was of a foraging adult bird that was 
observed flying below the canopy in Vernon; no further goshawk detections occurred in the territory 
and no active nest was found.  
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Table 3: Goshawk detections during 2008 nest territory monitoring in TFL 37, Woss, BC. 

Nest 

Territory 

 

Date 

Forest 

Type 

 

Detected By 

Visual/Aural 

Detection 

 

Sex 

CT-060 4 June 
Second 
Growth 

Nest Search Visual 
Adult Female  

(Incubating on Nest #3) 

John 8 June 
Mature and  
Old Growth 

Call 
Playback 

Visual 
Adult Female  

(Responded to call playback near 
new Nest #7)  

Kaipit 7 June 
Mature and  
Old Growth 

Call 
Playback 

Visual 
Adult Male  

(Responded to call playback near 
Nest #5) 

Loon  
Lake 

7 June 
Mature and  
Old Growth 

Nest Search Visual 
Adult Female  

(Incubating on Nest #5) 

Toad  4 June 
Mature and  
Old Growth 

Nest Search Visual 
Adult Female ?  

(Spontaneously responded to 
surveyors presence near Nest #3) 

Vernon 8 July 
Mature and  
Old Growth 

Call 
Playback 

Visual 

Adult - sex unknown  
(Observed flying below canopy - 

not in association with a call 
playback response - near Nest #2) 

 
 

Two of the goshawk detections (John and Kaipit) occurred as a result of immediate responses to call 
playbacks, (i.e., within 1 minute after the last call playback had been broadcast). Two detections occurred 
during nest searches (CT-060 and Loon Lake) and were of adult females incubating on previously known 
nests. One detection (Toad) was a spontaneous response to the presence of the surveyors, and one detection 
was of an adult foraging below the canopy (Vernon) that was not a direct response to a call playback. Call 
playback detection rates for known nest territories in 2008 in TFL 37 were 1.90 detections/100 call stations (n 
= 2/105).  
 
Four of the 12 known goshawk nest territories (CT-060, John, Loon Lake and Toad) were 
active and successful in 2008 (Table 4). Two other known goshawk territories (Kaipit and Vernon) 
were occupied, but inactive. The 12 monitored goshawk nest territories had an occupancy rate of 
50.0% in 2008. 
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Table 4: Goshawk nesting territory activity status for 2008 in TFL 37, Woss, BC. 

Nest  

Territory 

Activity 

Status 

 

Comments 

Mature and Old Growth Nest Territories (structural stages 6 and 7) 

Claude Elliot Unoccupied No goshawks detected. 

Hoomak  Unoccupied No goshawks detected.  
John Active and 

successful 
New nest (Nest #7) discovered in a large Fd (96 cm dbh) 
approximately 140 m northwest of Nest #4 on the downslope 
side of John Road. 2 nestlings observed in July; assumed to be 
only days from fledging. 

Kaipit Occupied, but 
inactive 

Adult male responded to call playback near Nest #5 in June. 
No further goshawk detections occurred in the territory. Five 
nest starts or partially built nests (Nests #8-12) discovered – 
unknown when they were first built. 

Klaklakama Unoccupied No goshawks detected. 

Loon Lake Active and 
successful 

Nest #5 was active with adult female incubating on it in June.   
3 nestlings observed in July; assumed to be only days from 
fledging. 

Lukwa Unoccupied No goshawks detected.  
Rona  Unoccupied No goshawks detected.  
Sutton Unoccupied No goshawks detected.  
Toad Active and 

successful 
Nest #3 was active; adult female? detected in June. 3 nestlings 
observed in July; assumed to be only days from fledging.  

Vernon  Occupied, but 
inactive 

Adult goshawk observed foraging below canopy in July. No 
follow-up surveys were conducted due to time constraints.  

Second Growth Nest Territories (approx. 50-60 year stand age) 

CT-060 Active and 
successful 

Nest #3 was active with adult female incubating on it in June.   
3 fledglings successfully reared in July. 

 
 

D.3.   Nest Site Descriptions 

Four active goshawk nests (CT-060, John, Loon Lake and Toad) were found in TFL 37 in 2008 (Table 
5; Appendix 1). Three of the nests were located in previously used nest trees (CT-060, Loon Lake and 
Toad), while one was in a new nest tree (John).  
 

Table 5: Active goshawk nest site descriptions for 2008 in TFL 37, Woss, BC. 

Nest 
Nest  

# 
Tree 

Species 

Tree 
Height 

(m) 

DBH 
(cm) 

Nest 
Height 

(m) 

Nest 
Aspect 

(
o
) 

Canopy 
Closure 

(%) 

Shrub 
Cover 

(%) 

Struct. 
Stage 

Aspect 
(
o
) 

Slope 
(%) 

Elev. 
(m) 

CT-060 3 Fd 34 63 17 332 70 50 5 200 17 290 

John 7 Fd 50 96 33 20 50 15 7 20 30 282 

Loon Lake 5 Hw 32 56 15 240 75 3 5 260 33 415 

Toad 3 Fd 69 127 23 66 70 40 7 38 36 395 
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The new John territory nest tree was a large Douglas-fir that was 50 m tall with a 96 cm dbh. The nest 
tree was located approximately 140 m northwest of Nest #4 on the downslope side of John Road. The 
stand was structural stage 7 with a fairly closed canopy of 50%. Nest height was at 33 m with a 20o nest 
aspect. See Appendix 1 (attached separately) for UTMs of all nest trees.  
 
Including the 2008 surveys, there is a total of 64 known nest trees (including 6 nest starts or 

partially built nests in Kaipit) in TFL 37 that have been documented or are thought to be those of 
goshawks. Of these, 62 are found in 13 confirmed goshawk nest territories, and two are found in 
suspected goshawk nest territories (BC-224 and Surprise Creek). Eight new nest trees were found in 

TFL 37 in 2008: Hoomak Nests #5 and #6 (both old nests), John Nest #7 (active nest), and Kaipit Nests 
#8-12 (all nest starts) (Table 6). 
 

Table 6: Total number of goshawk territories and nest trees for 2008 in TFL 37, Woss, BC. 

Territory Name Number of Nest Trees Goshawk Territory? 

BC-224 1 Probable goshawk territory 

Claude Elliott 2 Confirmed goshawk territory 

CT-060 3 Confirmed goshawk territory 

Hoomak 6 Confirmed goshawk territory 

John 
6 

(7 nests in 6 nest trees) 
Confirmed goshawk territory 

Kaipit 
12 

(6 completed nests; 6 nest starts) 
Confirmed goshawk territory 

Klaklakama 7 Confirmed goshawk territory 

Loon Lake 5 Confirmed goshawk territory 

Lukwa 3 Confirmed goshawk territory 

Rona  5 Confirmed goshawk territory 

Surprise 1 Probable goshawk territory 

Sutton 3 Confirmed goshawk territory 

Tlakwa 2 Confirmed goshawk territory 

Toad 4 Confirmed goshawk territory 

Vernon/Nimpkish Island 
(probably one territory) 

4 
(2 in Vernon; 2 in Nimpkish Is.) 

Confirmed goshawk territory 

Total 64 13 Confirmed + 2 Probable 

 
 

D.4.   Nest Productivity 

Most of the active goshawks nests in TFL 37 produced 3 young in 2008, except for the John territory 
where only 2 young were confirmed (Table 7). Average productivity for 2008 was 2.75 young/nest. 
Total productivity for known goshawk nest territories in TFL 37 in 2008 was 11 young. Due to the 
timing of surveys in July, only young at CT-060 were confirmed to have successfully fledged. Young 
at the other active nest territories (John, Loon Lake and Toad) were only observed as nestlings; 
however, all nestlings were estimated to be within days of fledging due to their size, feather growth, 
and activity while observed in the nests.  
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Table 7: Nest productivity for active goshawk nests for 2008 in TFL 37, Woss, BC. 

Nest Territory 
Productivity  

(young assumed to have 
successfully fledged) 

CT-060 3 

John 2 

Loon Lake 3 

Toad 3 

Average 2.75 (S.D. = +0.5) 

 
 

D.5.   Prey Species 

Potential prey species individuals recorded during call playback surveys had detection rates of 
77.1 prey species/100 call stations (n=105) across the entire TFL (Table 8). All call playback data 
and subsequent prey species detection data were collected in the mature or old growth known nest 
territories in 2008. Playbacks were not required in the second-growth CT-060 territory since the 
nesting adult was observed while conducted a nest search. 

 

Table 8: Prey species detections per 100 call stations in 2008 in TFL 37, Woss, BC. 

YEAR 2008

Thrushes

American Robin 6 5.7

Hermit Thrush 13 12.4

Swainson's Thrush 1 1.0

Varied Thrush 20 19.0

Subtotal 40 38.1

Jays

Gray Jay 6 5.7

Steller's Jay 15 14.3

Subtotal 21 20.0

Woodpeckers

Hairy Woodpecker 2 1.9

Northern Flicker 2 1.9

Pileated Woodpecker 1 1.0

Red-breasted Sapsucker 5 4.8

Subtotal 10 9.5

Grouse

Sooty Grouse 4 3.8

Ruffed Grouse 0 0.0

Subtotal 4 3.8

Mammals

Red Squirrel 6 5.7

Total Prey Species 81 77.1

Prey Species Detections

Total 

Detections

Per 100 Call 

Stations
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Thrush species (American Robin (Turdus migratorius), Hermit Thrush (Catharus guttatus), Swainson’s 
Thrush (Catharus ustulatus) and Varied Thrush (Ixoreus naevius)) were the most commonly detected 
prey species guild across the study area, with 38.1 detections/100 call stations. Varied Thrush was the 
most frequently detected prey species in the study area, accounting for 24.7.5% of all detections and 
50.0% of all thrush species detections. Hermit Thrush accounted for 32.5% of the remaining thrush 
species detections, followed by American Robin (15.0%) and Swainson’s Thrush (2.5%). 
 
Jays (Steller’s Jay (Cyanocitta stelleri) and Gray Jay (Perisoreus canadensis)) were the second most 
commonly detected potential prey species across the study area with 20.0 detections/100 call stations. 
Steller’s Jay accounted for 71.4% of all jay detections and Gray Jay for 28.6% of detections.  
 
The woodpecker guild (Hairy Woodpecker (Picoides villosus), Northern Flicker (Colaptes auratus), 
Pileated Woodpecker (Dryocopus pileatus), and Red-breasted Sapsuckers (Sphyrapicus ruber)) had 
9.5 detections/100 call stations across the study area. Red-breasted Sapsucker was the most 
commonly detected woodpecker species, accounting for 50.0% of all woodpeckers detections, 
followed by Northern Flicker and Hairy Woodpecker both with (20.0%) and Pileated Woodpecker 
(10.0%).  
 
Sooty Grouse (Dendragapus fuliginosus) had 3.8 detections/100 call stations across the study area. 
Sooty Grouse accounted for all of the grouse detections in 2008; there were no detections of Ruffed 
Grouse (Bonasa umbellus). Red Squirrel had 5.7 detections/100 call stations across the study area.  
 
In general, prey remains were observed infrequently in occupied nest territories and were mainly 
feather piles of the most commonly detected prey species (e.g., Steller’s and Gray Jay, and thrush 
species). Pellets and prey remains were collected at all four active nest trees in 2008; however, due to 
budget constraints, the pellets were not analyzed to determine prey species composition.  
 

D.6.   Other Raptor Species Detections 

Three other raptor species, Merlin (Falco columbarius), Northern Pygmy-Owl (Glaucidium gnoma) 
and Sharp-shinned Hawk (Accipiter striatus), were detected in 2008 during goshawk surveys in TFL 
37 (Table 9). A Merlin pair had an active territory in the Lukwa goshawk territory for the fifth of six 
years of monitoring in that territory. A male Northern Pygmy-Owl gave territorial calls and appeared 
to have an active territory in the Claude Elliott goshawk territory. A Sharp-shinned Hawk was aurally 
detected in the Rona goshawk territory; a Sharp-shinned Hawk was nesting in this area in 2006.  
 

Table 9: Other raptor species detections in 2008 in TFL 37, Woss, BC. 

 

Species 

Nest 

Territory 

 

Date 

 

Comments 

Merlin Lukwa 6 July Pair aggressively gave continuous alarm 
calls and flew from tree to tree near Nest #2. 

Northern 
Pygmy-Owl 

Claude 
Elliott 

6 June Male bird gave continuous calls and acted 
territorially near Nest #2. 

Sharp-shinned 
Hawk 

Rona 7 June Adult bird aurally detected near Nest #4 in 
the same area near Nest #4 that 3+ SSHA 
fledglings were detected in 2006. 
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5. DISCUSSION 

E.1.   Nest Territory Occupancy 

Occupancy rates (occupied by at least one goshawk) for 44 known goshawk nest territories on 
Vancouver Island between 1995-2002 averaged 54.6% annually (McClaren 2003). In 2008, 6 of the 12 
(50.0%) known goshawk nest territories in TFL 37 were occupied (Figure 2). Occupancy rates were 
similar in 2008 and in 2006 (53.8%), which is just above the long-term (1995-2008) average occupancy 
rate for known nest territories in TFL 37 (48.0%, n=51/113).  It should be noted that trend data need to 
be interpreted cautiously as survey intensity, timing and methodology have differed across years. 
 

 

Figure 2: Percent occupancy for goshawk nest territories between 1995-2008 for WFP TFL 37, 

Woss, BC. 

 

E.2.   Nest Productivity 

Productivity for known goshawk nest territories was 2.75 young fledged/active nest territory in 
2008. This was the highest productivity rate that has been recorded during 14 years of monitoring 
(1994-2008 – not monitored in 2007) for known nest territories in TFL 37; long-term (1994-2006) 
average nest productivity was 1.61 young fledged/active nest (McClaren 2003; McClaren et al. 2003; 
Manning et al. 2007). The trend for goshawk nest productivity in TFL 37 appears to be increasing over 
the long-term (y = 0.0819x + 0.9907; R2 = 0.1623; see trend line in red in Figure 3), but there are large 
inter-annual variations. However, trend data, once again, need to be interpreted cautiously as survey 
intensity, timing and methodology have differed across some years. 

0.0

100.0

80.0

57.1

25.0

66.7

50.0
60.0

25.0
33.3

23.1

50.053.8

y = -1.2998x + 57.103

R2 = 0.036

0.0

20.0

40.0

60.0

80.0

100.0

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2008

Year

P
e
rc

e
n

t 
O

c
c
u

p
a
n

c
y

1995-2008 

Mean 48.0%

(n=1)        (n=1)        (n=5)         (n=7)        (n=8)      (n=9)      (n=10)      (n=10)     (n=12)     (n=12)      (n=13)     (n=13)      (n=12)



2008 Northern Goshawk Monitoring of WFP TFL 37, Woss, British Columbia  
 

 

Manning, Cooper and Associates Ltd.  August 2008 

 

16 

 

 

Figure 3: Mean productivity (young fledged/active territory) for goshawk nest territories 

between 1995-2008 in TFL 37, Woss, BC. 

 

E.3.   Prey Species 

Total prey species detection rates (77.1 potential prey species/100 call stations) were 38.8% lower in 
2008 compared to the 2003-2006 average of 126.0 potential prey species/100 call stations in TFL 37 
(Manning et al. 2007). However, prey species detection rate comparisons for 2008 data were difficult, 
since call stations in 2008 were only completed in known goshawk nest territories in mature stands 
(structural stage 6) and old-growth stands (structural stage 7) (BC MELP and BC MOF 1998). 
Between 2003-2006, call stations were also completed in additional potential goshawk territory areas 
that included maturing stands (structural stage 5), as well as structural stage 6 and 7 stands.  
 
Prey species detection rates should be interpreted cautiously, particularly among years. Detection rates 
assume that all prey species are equally detectable both visually and aurally, that stand structure and 
landscape features do not affect the frequency of detection among species, that surveys are conducted 
at the same period each year, that species are equally detectable across the entire survey period, and 
that there are no observer biases. It is usually not possible to meet all these assumptions, although 
there are techniques to adjust for detectability differences. As a result, prey species trends are difficult 
to determine reliably (see Rosenstock et al. 2002; Thompson 2002; McClaren 2003 for further 
discussion).    
 
Potential prey species detection rates were calculated for TFL 37 for call station data between 2003-
2008 and were plotted with the percent occupancy for known goshawk territories (Figure 4). This 
figure suggests a positive relationship between goshawk territory occupancy and red squirrel 
detections. These detection rate results are similar to findings by Pelletier (2000) of goshawk survey 
data from the TFL 37 area between 1996-1999, which suggested that red squirrel detection rates were 
significantly positively correlated with goshawk territory occupancy (R2=0.9637), but not 
significantly correlated with nest productivity (R2=0.0004).  
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Figure 4: Potential prey species detections per 100 call stations and percent goshawk territory 

occupancy between 2003-2008 in TFL 37, Woss, BC. 

 
 
Scatter plot graphs were also used to compare red squirrel detection rates per 100 call stations against 
percent goshawk territory occupancy in order to obtain a linear correlation function (y = 1.9547x + 
23.838; Figure 5). This analysis showed a positive correlation (R2 = 0.6331) between the number of 
red squirrel detections in a given year and the number of known goshawk territories that were 
occupied in TFL 37. However, the same analysis conducted for data collected between 2003-2006, 
showed a higher positive correlation (R2 = 0.9832) between the number of red squirrel detections in a 
given year and the number of known goshawk territories that were occupied in TFL 37 (Manning et 
al. 2007). These comparisons again demonstrate the high degree of variability among years and how 
a small difference in data collection techniques (call stations conducted in only known goshawk 
territories in 2008, compared to known goshawk territories plus additional potential goshawk nesting 
areas in 2003-2006) may reduce data comparability.  
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Figure 5: Scatter plot graph of red squirrel detections and percent goshawk territory 

occupancy between 2003-2008 in TFL 37, Woss, BC.  

 
The relationship, however, between prey detection rates and prey abundance is unclear and 
potentially unreliable. Aural detections of red squirrel are dependent on several factors including time 
of year, age and sex of the individual, whether there are other squirrels in the near vicinity, and the 
perceived threat of intruders (Banfield 1974; Price et al. 1990; Gurnell et al. 2001). These factors 
suggest that aural red squirrel detections rates may not be a reliable indicator of the relative number 
of squirrels that are present in a given area. Other signs of squirrel presence such as cone middens, 
when used in conjunction with aural detection data, may provide a more accurate reflection of 
squirrel abundance (Gurnell et al. 2001; F. Doyle pers. comm.). 
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6. RECOMMENDATIONS 

 
1. As indicated in the goshawk adaptive management strategy (Manning et al. 2004b), continue to use 

GIS tools to monitor habitat condition (seral stage, forest interior habitat, patch size distribution, 
and potential/suitable nesting habitat) within 800 m, 1500 m and 3500 m from the center of each of 
the 10 current goshawk territories (WHAs) every 5 years. 

 
2. Resurvey known goshawk territories in TFL 37 (territory occupancy and nest productivity) on a 

regular basis (perhaps every 2 years, subject to funding). This survey frequency would be sufficient 
to continue to add to the existing data set for determining annual occupancy/productivity and long-
term abundance trend data.  

 
3. The success of coarse filter strategies such as retention silvicultural systems employed outside of 

the goshawk WHAs, should be evaluated for their effectiveness in maintaining suitable 

goshawk habitat (primarily for post-fledging and foraging) across the landscape. This will be 
determined by the level of retention of stand-scale structural elements such as patch size, snags, 
large diameter trees and coarse woody debris retained in harvest blocks.  

 
4. The CT-060 nest territory has been active and successfully fledged young most years since its 

discovery in 2004 (active 2004, 2006, 2008, nest start in 2005, and likely active in 2007 based on 
the 2007 discovery by forestry crews of a third nest tree in that territory). This second-growth 
Douglas-fir leading nest stand was pruned and spaced in 1980 to approximately 320-400 stems/ha, 
and then fertilized in 1981 (H. Bomford, WFP Inc., 2008). Consequently, this stand has a relatively 
closed canopy closure of 50-70%, and a relatively open middle and lower understory. This type of 
stand structure is suitable as goshawk nesting habitat, raising the possibility that stand treatments 
such as spacing, thinning and aerial fertilization may be appropriate in some locations as a habitat 
enhancement tool for goshawks. 

 
5. For future planning and goshawk inventory, suggest changing the name of the current goshawk nest 

territory labeled CT-060, to be renamed as Lukwa South.  The current nest territory named Lukwa, 
can therefore be renamed as Lukwa North. 
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APPENDIX 1: Northern Goshawk nest tree data in 2008 for WFP TFL 37, Woss, BC. 

 

Note: because of location sensitivity, these data are attached as a separate file 
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APPENDIX 2: Northern Goshawk nest monitoring surveys summary in 2008 for WFP TFL 37, Woss, BC. 

 

 

 

Date 

 

 

Surveyors 

 

Birds 

Observed 

 

Duration 

of Visit 

# of Call 

Stations 

Completed 

 

Status of 

Nests 

 

 

Comments 

Claude Elliott 

6 June 2008 JA, PC 0 4.5 hr 6 No Activity Nests 1 & 2 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

6 July 2008 JA, GP 0 4.0 hr 5 No Activity Nests 1 & 2 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

CT-060 

4 June 2008 JA, GP, PC, 
TM, VW 

1 adult 
(female) 

1.5 hr 0 Active Adult female observed incubating on Nest #3. 

6 July 2008 JA, GP 1 adult 
1 fledgling + 2 

nestlings 

1.5 hr 0 Active Adult bird observed silently flying away from Nest 
#3. One fledgling observed perched in adjacent 
tree. One nestling observed in nest structure and 
one nestling observed perched on nest branch. 
Pellets and prey remains collected. 

6 July 2008 VW, PC 1 fledgling 0.25 hr 0 Active One fledgling observed on nest structure and 
subsequently flew to adjacent tree. No other 
fledglings observed, but assumed to be perched in 
trees nearby. Pellets and prey remains collected. 

10 July 2008 John Deal 2 fledglings - - Active Two fledglings observed in nest stand.  

Hoomak Lake 

5 June 2008 VW, GP, 
TM 

0 3.0 hr 2 No Activity Nests 1, 2 and 4 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

4 July 2008 VW, PC 0 6.5 hr 14 No Activity 
2 new “old” 
nests found. 

Nests 1, 2 and 4 checked for activity. Old 
dilapidated nest (Nest #5) found 35 m from Nest 
#4. Old dilapidated nest (Nest #6) found at 240 m 
at 170 degrees from Nest #1 – possibly an old 
SSHA nest tree. No goshawks detected or any 
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evidence of recent use observed. 

John 

8 June 2008 JA, PC 1 adult 
(female - and 
possibly the 

male) 

3.5 hr 2 Active. 
New nest 

found. 

Adult female responded to call playback conducted 
along road near Nest #6. New nest (Nest #7) found 
in a large Fd, 140 m on a 320 bearing from Nest 
#4. Male may have also been observed, however, 
both birds were not simultaneously observed. 
Female observed landing on new nest. 

4 July 2008 JA, GP 1 adult 
(2 nestlings) 

1.5 hr 0 Active 
 

Two nestlings observed on nest. An adult bird, 
presumed to be the female, was observed flying off 
of the nest. Pellets and prey remains collected. 

Kaipit 

7 June 2008 JA, PC 1 adult 
(male) 

3.0 hr 3 Actively 
Defending. 
New nest 

start found. 

Nests 1-7 checked for activity. Adult male 
responded to call playback near Nest #5. A nest 
search was completed, but no further evidence of 
nesting was found. A new nest start (Nest #8) was 
found in a Ba 125 m on a 170 bearing from Nest 
#4.  

3 July 2008 JA, GP,  
PC, VW 

0 6.0 hr 5 No Activity. 
3 new nest 

starts found. 

3 nest starts found (Nests 9, 10 & 11). Uncertain if 
all nest starts are from NOGO, maybe from SSHA, 
although SSHA have never been observed in the 
stand. Fresh plucking post found near Nest #7. No 
goshawks detected or any evidence of recent use 
observed.  

7 July 2008 JA, GP 0 6.0 hr 4 No Activity. 
New nest 

start found. 

1 nest start found (Nest #12). Uncertain if the nest 
start is from NOGO, maybe from SSHA, although 
SSHA have never been observed in the stand. No 
goshawks detected or any evidence of recent use 
observed.  

Klaklakama 

5 June 2008 JA, PC 0 7.0 hr 2 No Activity. South end of territory. Nests 1-3 checked for 
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  activity. No goshawks detected or any evidence of 
recent use observed. 

5 June 2008 GP, TM, 
VW 

0 
 

3.0 hr 4 No Activity. 
 

North end of territory. Nests 4-7 checked for 
activity. No goshawks detected or any evidence of 
recent use observed. 

5 July 2008 JA, PC 0 
 

6.0 hr 9 No Activity. 
 

North and south ends of territory. Nests 1-3 & 5 
checked for activity. No goshawks detected or any 
evidence of recent use observed. 

Loon Lake 

7 June 2008 JA, PC 1 adult 
(female) 

1 nestling 

1.5 hr 0 Active. Adult female with 1 nestling observed on Nest #5. 
Nestling was estimated to be 5-6 days old; white 
down and articulated. 

5 July 2008 JA, GP 3 nestlings 2.0 hr 0 Active. 
 

3 nestlings observed on Nest #5; all nestlings had 
performative plumage, no white down present, and 
it appeared that they could fly. Pellets and prey 
remains collected. 

Lukwa 

6 June 2008 VW, GP 0 6.0 hr 6 No Activity Nests 1-3 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

6 July 2008 VW, PC 0 6.0 hr 9 No Activity Nest #2 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

Rona 

7 June 2008 VW, GP 0 7.0 hr 9 No Activity 
 

Nests 1-5 checked for activity. SSHA heard near 
Nest #5. No goshawks detected or any evidence of 
recent use observed. 

4 July 2008 JA, GP 0 4.0 hr 4 No Activity Nests 4 & 5 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

5 July 2008 JA, GP 0 3.0 hr 4 No Activity Nests 1-3 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

7 July 2008 VW, PC 0 2.5 hr 3 No Activity Nests 4 & 5 checked for activity. No goshawks 
detected or any evidence of recent use observed. 
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Sutton 

8 June 2008 VW, GP 0 1.5 hr 3 No Activity Nests 1-3 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

Toad 

4 June 2008 JA, GP, PC, 
TM, VW 

1 adult  
(female?) 

3.0 hr 0 Active Adult bird spontaneously responded to the presence 
of the observers. Nests 3 & 4 checked for activity. 
Nest #3 may be active (2 small breast feathers 
observed on nest rim); impossible to view into the 
nest to confirm.  

3 July 2008 JA, GP,  
PC, VW 

adult pair 1.0 hr 0 Active Nests #3 confirmed to be active. More greenery 
added to the nest structure from June, moderate 
amount of whitewash below nest tree and 8 pellets 
found. Adult birds flew continually around nest 
stand, landed in trees and gave alarm and wail 
calls. Pellets and prey remains collected. 

7 July 2008 VW, PC 1 adult 
(female) 

3 nestlings 

3.5 hr 0 Active 3 nestlings observed in nest, 50% white down still 
present on nestlings, at least 1 week from fledging. 
Adult female swoop dived on observer. Pellets and 
prey remains collected. 

Vernon  

8 June 2008 VW, GP 0 3.5 hr 2 No Activity Nests 1 and 2 checked for activity. No goshawks 
detected or any evidence of recent use observed. 

8 July 2008 VW, GP 1 adult  
(sex unknown) 

6.0 hr 9 Active Adult bird observed flying below canopy foraging 
250 m to the east of Nest #2. The bird did not 
respond to call playback. Nests 1 and 2 checked for 
activity. No goshawks detected or any evidence of 
recent use observed. 

 
Surveyors: GP=Guillermo Perez; JA=Judith Arney; PC=Paul Chytyk; TM=Todd Manning; VW=Veronica Woodruff. 
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APPENDIX 3: Northern Goshawk territory occupancy, activity and productivity 

summaries (2002-2006 and 2008) for WFP TFL 37, Woss, BC. 

 

 YEAR 

Territory 2002 2003 2004 2005 2006 2008 

Claude Elliot 

Status Successful Unoccupied Unoccupied Occupied, 
activity unknown 

Unoccupied 
 

Unoccupied 

Productivity 3 0 0 ? 0 0 

Other Raptor 
Territories 

- - - - - NPOW 

CT-060 

Status N/A N/A Successful Unoccupied Successful 
 

Successful 

Productivity N/A N/A 2 0 2 3 

Other Raptor 
Territories 

- - - - - - 

Hoomak  

Status Unoccupied Unoccupied Unoccupied Unoccupied Unoccupied 
 

Unoccupied 

Productivity 0 0 0 0 0 0 

Other Raptor 
Territories 

- - SSHA  SSHA - - 

John 

Status Successful Occupied, 
but inactive 

Unoccupied Successful Successful 
 

Successful 

Productivity 3 0 0 2 2+ 2 

Other Raptor 
Territories 

RTHA & 
SSHA 

RTHA  RTHA  - - - 

Kaipit 

Status Unoccupied Unoccupied Successful Unoccupied Unoccupied 
 

Occupied, 
but inactive 

Productivity 0 0 2 0 0 0 

Other Raptor 
Territories 

- - - - - - 

Klaklakama 

Status Successful Occupied, 
but inactive 

Unoccupied Unoccupied Successful 
 

Unoccupied 

Productivity 3 0 0 0 2+ 0 

Other Raptor 
Territories 

- - - - - - 

Loon Lake 

Status Successful Unoccupied Unoccupied Successful Successful 
 

Successful 
 

Productivity 2 0 0 2 2+ 3 

Other Raptor 
Territories 

- - - - - - 
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 YEAR 

Territory 2002 2003 2004 2005 2006 2008 

Lukwa 

Status Successful Unoccupied Unoccupied Unoccupied Unoccupied Unoccupied 
 

Productivity 2 0 0 0 0 0 

Other Raptor 
Territories 

MERL  - MERL MERL MERL MERL 

Rona  

Status Unoccupied Unoccupied Unoccupied Unoccupied Unoccupied 

 
Unoccupied 

 
Productivity 0 0 0 0 0 0 

Other Raptor 
Territories 

- MERL  - - BAOW, 
MERL & 

SSHA 

SSHA 

Sutton 

Status Successful Unoccupied Successful Unoccupied Successful 
 

Unoccupied 

Productivity 2 0 3+ 0 1+ 0 

Other Raptor 
Territories 

- BAOW  - - - - 

Tlakwa 

Status Successful Occupied, 
but inactive 

Unoccupied Unoccupied Unoccupied 
 

Not 
Surveyed 

Productivity 1 0 0 0 0 - 

Other Raptor 
Territories 

- - - - - - 

Toad 

Status Successful Unoccupied Successful Unoccupied Occupied, 
but inactive 

Successful 

Productivity 3 0 2 0 0 3 

Other Raptor 
Territories 

- - - - BAOW - 

Vernon 

Status Unoccupied Unoccupied Unoccupied Unoccupied Occupied, 
but inactive 

Occupied, 
but inactive 

Productivity 0 0 0 0 0 0 

Other Raptor 
Territories 

- SSHA SSHA - - - 
Mean 

Total Re-

Occupancy 

6/10 = 
60.0% 

3/12 = 
25.0% 

4/12 = 
33.3% 

3/13 = 
23.1% 

7/13 = 
53.8% 

6/12 = 
50.0% 

40.9% 

Total 

Productivity 
2.38 0.00 2.25 2.00 1.80 2.75 1.86 

 



May 2008 TFL 37 Goshawk Surveys Workplan  1 

 
Surveys of Queen Charlotte Goshawk 
Territories in TFL 37, Vancouver Island, BC 
 
WORKPLAN 
 
 
 
 
 
 
 
Submitted by: Todd Manning, MASc, FIT, RPBio. 
   Manning, Cooper and Associates (MCA) Ltd. 
   Head Office 

5148 William Head Rd. 
Victoria, BC.  V9C 4H5 
Ph. (250) 478-7822 
 
 
May 27, 2008 
 



May 2008 TFL 37 Goshawk Surveys Workplan  2 

1.0  Objectives and Related Methods 
 
The objectives of the 2008 goshawk territory monitoring project in TFL 37 are as 
follows: 
 

1. Survey, using standardized RISC inventory methods for raptors (RISC 2001), 
currently known goshawk nest territories and nest trees: TFL 37 (11 territories 
which are known as Loon, Toad, Rona, Claude Elliot, Lukwa, John Road, 
Klaklakama, Vernon, Hoomak, Kaipit and CT060 (Manning et al. 2007). Surveys 
will include conducting call playbacks within each of these territories, and nest 
searches (if the territory is active). The broadcast dates and UTM coordinates of 
each call playback session/station will be recorded.  

 
2. Collect standardized vegetation data around each new nest tree (if applicable) in TFL 

37. This includes UTM, nest tree species, tree dbh (cm), tree height (m), wildlife tree 
class (1-8), nest height (m), nest aspect (o), canopy closure (%), shrub layer cover 
(%), slope (%) and elevation (m a.s.l.). 

 
Note: all data, as above, will be collected and recorded using standardized WSI and RISC 
methods and data forms.  
 
MCA Ltd. proposes that the following additional data be collected as part of the 2008 
project for TFL 37: 
 

3. Record observations (primarily through audible call/song detections) of goshawk prey 
species within a 75 m radius of goshawk call stations, while at the call stations. Prey 
species include red squirrel (Tamiasciurus hudsonicus), thrushes, jays and grouse. 

 
4. Collate weather data (mean monthly temperature, mean monthly precipitation) for the 

months of March and April, 2008. This data is available from MoFR Protection 
Branch, via weather stations located near Woss and Campbell River. 

 
Prey abundance and weather data as described above, will be used to further test 
(substantiate) the hypothesis of the significant correlation between prey levels, spring 
weather conditions, and the likelihood of goshawk territory occupancy and successful 
fledging (for a given year). Similar data were collected in TFL 37 from 2002-2006, and it 
remains very plausible that the combined (synergistic) effects of high precipitation levels 
in March-April, in conjunction with lower prey abundance during this same period (i.e., 
red squirrel detections), together contribute to reduce goshawk territory occupancy, nest 
establishment and nest productivity (Manning et al. 2007).  
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2.0  Timing of Surveys 
 
Two survey sessions will be conducted, the first in early June (tentatively beginning on or 
near June 3), and the second beginning on or near July 3, 2008. These timeframes are 
generally optimum for inventorying goshawks on Vancouver Island. MCA Ltd. will use 
two 2-person crews (see MCA Ltd. team members and roles, below) who will work 
concurrently within a given tenure area. Because goshawk detections are often more 
successful once the young have hatched and are emitting begging calls (or are fledged 
and are staying within the immediate nest tree area), the July session is often the most 
important survey period. If needed in order to maximize crew and logistic efficiency 
during the July surveys, an additional experienced MCA Ltd. biologist (Michael 
Shepard), can be brought on to help during this period. As well, Todd Manning will be 
conducting quality assurance during the June and July survey sessions, and can further 
assist any of the crews if needed. 
 
 
3.0  Data and Reporting 
 
All observational data as described above (#1-4) will be summarized using simple 
descriptive statistics (tallies, totals, means). Locations of call playback stations and 
new nest trees will be entered into GIS using ArcView, and will be provided as a 
.shp file to WFP Inc.  
 
Reporting will also include a discussion of prey abundance and weather data for 2008 in 
relation to goshawk territory occupancy. As well, implications related to the effectiveness 
of the current goshawk WHAs for conserving goshawk habitat may be discussed. 
 
 
4.0  Project Deliverables and Expected Dates of Completion 
 
As outlined in the WFP Inc. RFP, 2008 project deliverables will include: 
 

1. Completion of all field survey work at the 11 goshawk territories in TFL 37. Two 
survey sessions will be conducted, with the first survey beginning tentatively on 
or near June 3, and the second survey beginning on or near July 3, 2008.  

  
2. summary of all field data (call station broadcast dates and locations, nest tree plot 

area vegetation descriptions) entered into tabular format (Excel WSI format) –  
Aug. 30, 2008 

 
3. UTM coordinates for all call stations and locations of new nest trees entered into 

ArcView as separate spatial layer .shp files) – Oct. 31, 2008 
 
4. Draft report (MSWord) – November 30, 2008 
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5. Final report (MSWord) with discussion, conclusions and recommendations (if 
applicable) – Dec. 31, 2008  

 
6. Digital scans of all field data forms (in Adobe .pdf format) 

 
 
5.0  Literature Cited 
 
 
Manning, E.T., P. Chytyk and J.M. Cooper. 2007. Queen Charlotte Goshawk monitoring and 

adaptive management in TFL 37, Woss, British Columbia. Final report prep. (covering the 
period 2002-2006) for Western Forest Products Inc., Englewood Forest Operation, Woss, BC. 
March 2007. 

 
(RISC) Resources Inventory Standards Committee. 2001. Inventory methods for raptors standards 

for components of British Columbia’s biodiversity #11, ver. 2.0, Oct 2001. BC Ministry of 
Sustainable Resource Management, Victoria, BC. 
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BUDGET # Units # of Days Cost/unit day Total $

1st QUARTER

Mobilization - mid-May
(logistics, equipment, personnel, scheduling, permitting, etc.)
Project Manager (Todd Manning) 2 $600.00 $1,200.00

 (Note: survey time includes 1 bad weather-day provision)
June Territory Surveys (~ June 3/08 start) 
Project Manager (Todd Manning), includes staff training, safety proc. 3 $600.00 $1,800.00
Sr. Biologist (Paul Chytyk), includes some prep. 7 $525.00 $3,675.00
Biologist 2 (Guillermo Perez) 5 $450.00 $2,250.00
Field Tech. 1 5 $350.00 $1,750.00
Field Tech. 2 5 $350.00 $1,750.00

LABOUR SUB TOTAL 27 $12,425.00

Disbursements (includes June + July field work) - based on 11 field days

Travel mileage (proj. manager & Sr. Biol. to Woss area, return) 2 2 $325.00 $1,300.00
4x4 truck in field (rental rates, 2 trucks) 2 11 $125.00 $2,750.00
Fuel (while conducting field work on-site in Woss) $600.00 $600.00
Accommodation (motel in Woss, 4 rooms) 4 11 $60.00 $2,640.00
Accommodation (motel in Woss, 1 room Proj. Mgr.) 1 3 $60.00 $180.00
Food (44 crew days + 4 days Proj. Mgr.) 48 $45.00 $2,160.00
Misc. supplies/equipment, rental items $150.00 $150.00
Satellite phone rental (if required on weekends) or radio rental $200.00 $200.00

DISBURSEMENT SUB TOTAL $9,980.00

TOTAL COST 1ST QTR. $22,405.00

2nd QUARTER

July Territory Surveys (~July 3/08 start)
Project Manager (Todd Manning) 0 $600.00 $0.00
Sr. Biologist (Paul Chytyk) 6 $525.00 $3,150.00
Biologist 2 (Guillermo Perez) 5 $450.00 $2,250.00
Field Tech. 1 5 $350.00 $1,750.00
Field Tech. 2 5 $350.00 $1,750.00

Summarize Data and Prepare Draft Report - Aug-Nov. 2008
Project Manager (Manning) 1 $600.00 $600.00
Sr. Biologist (Chytyk) 2 $525.00 $1,050.00
Field Tech (data entry, incl. WSI format) 1 $350.00 $350.00
GIS tech. (spatial data, map prep.) 2 $475.00 $950.00
Final Report Revisions (Nov-Dec. 2008)
Sr. Biologist 0 $525.00 $0.00
Project Manager 1 $600.00 $600.00

LABOUR SUB TOTAL 28 $12,450.00

Disbursements (2nd Qtr.)
Misc. expneses (phone, courier, copying, report prod., user fee to 
access MoFR Protection Br. Weather Database, Park Use Permit) $125.00 $125.00

DISBURSEMENT SUB TOTAL $125.00

TOTAL COST 2ND QTR. $12,575.00

GRAND TOTAL TFL 37 (QTR. 1 + QTR. 2) 55 $34,980.00

2008 GOSHAWK SURVEYS.  TFL 37

MCA Ltd. 1


