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Executive Summary 
 
 The low densities of Blue Grouse (Dendragapus obscurus) now present on Haida 
Gwaii/Queen Charlotte Islands have been linked, by earlier research, to large scale 
clearcut harvesting and the impacts of introduced species.  Ongoing work on the habitat 
and prey requirements of the threatened Northern Goshawk (Accipiter gentilis laingi) has 
identified the Blue Grouse as one of the goshawks main prey.   Knowing the specific 
habitat attributes associated with the Blue Grouse, and ensuring these attributes are 
managed for, both in the remaining old growth and in the large areas of second growth 
forest, may be a critical element in ensuring that the goshawk population on the islands 
does not remain threatened.      

The objectives of this project were two fold.  Both to establish the status of the 
grouse population, in comparison to the survey results in 2002, and to identify specific 
attributes associate with the location of the birds. 

In May, 17 of the 27 habitat stratified male grouse survey transects established in 
2002, were re-surveyed, and the birds habitat was identified by walking in on calling 
birds.  Once the birds were located, site specific habitat and terrain assessments were 
conducted to establish if there were any attributes particular to the locations of the 
grouse.  In addition, the same detailed habitat and terrain assessments were conducted for 
any birds encountered incidentally either on roads or within the forest. 
 A total of 339 call stations were surveyed along the 17 transects, with most 
stations surveyed on 2-3 different occasions over a two week period.   Overall the survey 
results confirmed the 2002 survey results, that there are very low densities of Blue 
Grouse on Haida Gwaii when compared to populations studied in similar habitats 
elsewhere.  
 In all, 25 birds were located, 11 were calling male birds, 3 were encountered 
incidentally within the forest, and 11 were encountered along roads.   Independent of road 
encounters, birds were typically (83%) located near (<30m) recently (<45 years) 
harvested, or road edges.   Birds located using either method were found in sites with 
greater sub-canopy openness, and with greater shrub and herb coverage, than comparable 
stands in interior locations.   The two birds that were located away from edges were both 
in second growth stands that had been significantly opened up, one by fire and the other 
by spacing.    Studies have shown that Salal is a main forage plant for grouse.   Salal was 
found in all 6 site series in which birds were located, but is not found in the remaining 
three common sites series in which no birds were located. 
 No common link was found between grouse locations and local topography or 
aspect.  
 Grouse densities are unlikely to ever be restored to the levels they were prior to 
introduced species without significantly reducing the number of introduced species, in 
particular the deer.   Existing grouse habitat in mature-old growth forests, however, can 
be maintained by retaining open canopy forests with a comparatively rich understory of 
shrubs and herbs.   In second growth forests, these same attributes can possibly be 
attained by thinning.   In addition, this response can be further enhanced by ensuring a 
dense coarse woody debris layer is formed which will restrict access to the area by the 
deer, thereby reducing the amount of browsing on the shrubs and herbs. 
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 As it is now, the grouse appear to be associated with open canopy-edge habitats, a 
habitat type that will decline as the second growth forest matures, and as the area of old 
growth that can be harvested declines.   Without creating suitable habitat, the grouse 
population, and possibly the threatened goshawk population which preys upon the 
grouse, may further decline.   
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Introduction 
 

Blue Grouse (Dendragapus obscurus) have been identified as key goshawk prey 
on Haida Gwaii/Queen Charlotte Islands (Doyle 2005), and we know that the density of 
grouse on the islands is many times lower than in similar habitat elsewhere in BC and SE 
Alaska (Doyle 2003).  
 

We know that a likely combination of historic large scale clear cut harvesting and 
introduced species have probably reduced the ability of the landscape to support a viable 
goshawk population.  In particular, the impact of introduced deer on the vegetation and 
its subsequent impact on the availability of forage plants and insects for grouse, is 
thought to be a major contributor to the low numbers of goshawks (Doyle 2003 and 
2005). 
 

The previous grouse surveys on the islands (Doyle 2003) showed at a “landscape 
scale” a large difference in the number of grouse per landscape type, which was likely 
dependent on the amount of harvest and seral stage distribution within those landscapes.  
Other grouse studies have shown that grouse densities are linked to increased abundance 
of herbs and shrubs (Bendell and Elliot 1966, Donaldson and Bergerud 1974, Deal 2001) 
and that shrubs such as Vaccinium spp., and Salal (Gaultheria shallon) are the main 
forage plants (King 1971, King and Bendell 1982).  
 

If we can link the observed differences in the densities of grouse to specific 
harvest practices, or post harvest silvicultural treatments, or to specific habitat types 
based on the extensive work already conducted on goshawk foraging suitability based 
available site series and forest cover (Doyle 2004b), then this will provide Cascadia 
Forest Products Ltd with an opportunity to more effectively manage for this species and 
subsequently for the goshawks who rely on grouse as prey. 
 

Location 
 

Haida Gwaii/Queen Charlotte Islands is an island archipelago situated 75 miles 
off the coast of British Columbia, Canada and consists of two large islands and some 160 
smaller islands, covering in all some 250 X 90 kilometers (9,500 sq km).  During the last 
ice age it was a glacial refugia to many species of birds, animals, plants, etc, and due to 
this isolation some are found here and nowhere else in the world .  
 This archipelago is part of the temperate old-growth rain forest with a very wet 
maritime climate, and is largely snow free, and all but the poorest drained sites are 
heavily forested.  With the exception of the wettest and most exposed sites, trees typically 
grow to 30-40 meters, with trees >50 m in some sites, with the larger branches becoming 
covered in a dense blanket of moss and epiphytes.  This is within the Coastal Western 
Hemlock biogeoclimatic zone and tree species are dominated by Western Red Cedar 
(Thuja plicata) and Yellow Cedar (Chamaecyparis nootkatensis), Western Hemlock 
(Tsuga heterophylla) with Sitka Spruce (Picea sitchensis) in the richer sites, with Red 
Alder (Alnus oregona) found along the riparian zone.  The islands are separated into three 
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ecosections, with the very wet hypermaritime Windward Queen Charlotte Mountains 
(WQC) on the west coast, the drier wet montane hypermaritime Skidegate Plateau (SP) 
area lying down the middle of the islands, and this then drops in elevation to the 
submontane wet hypermaritime Queen Charlotte Lowlands (QCL) in the east and north 
eastern section of the islands.  The disturbance regime is characterized as dynamic with 
frequent small scale disturbances, with individual or small groups of trees dying or being 
blown down (Alaback and Tappeiner 1991), interspersed with the occasional large 
windstorm that causes extensive damage (Harris 1989).  

Methods 
                       

The RISC (1997) standardized Grouse survey transects methodology will be 
repeated along stratified grouse survey transects that were established in 2002 (Doyle 
2003) (Table 1, Picture 1).   These transects were stratified by landscape habitat type 
(young seral-old growth and contiguous-fragmented forest) across the islands.   Based on 
the results from the surveys in 2002, the focus for this site specific work will be in areas 
where grouse were abundant and/or areas where harvesting is expected to take place.   
Survey transects are ~10 km long, and placed along roads, with song stations 1km apart 
(RIC 1997) (Picture 2).   
 
 

              
  Picture 1. Grouse survey Transects on             Picture 2.  Grouse Call Stations along a    
                    Haida Gwaii.                                                  survey transect on Haida Gwaii.    
 

Although the focus of the work was the actual habitat associated with individual 
birds during breeding, we also resurveyed a number of these transects to try and establish 
if the very low numbers of grouse detected per station in 2002 (Doyle 2003), was 
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representative of normal call rates, or if there was large inter annual variation which may 
be attributed to annual variation in breeding conditions.  

In addition to the birds located by triangulation an additional 8 grouse locations 
were provided by Fred Zwickel and his colleagues, who collect DNA samples from birds 
in the summer of 2005, to establish the linkage between Haida Gwaii and mainland 
grouse populations.   
 For site specific habitat analysis, we conducted triangulation on the calling birds 
detected on survey transects, and while the birds were still calling observers walked in 
from perpendicular locations, towards the calling bird.   If a bird was successfully 
located, or the observers are confident that they were within 50m of the bird before it 
stopped calling, then a habitat assessment of the bird’s location and of the surrounding 
landscape <300m was conducted.    
 
Table 1.  Primary habitat types selected for Blue Grouse survey transects. 
   

Habitat 
Biogeclimatic Zone and Dominant 

Forest Type/Harvest Pattern 
    
  Skidegate Plateau 
1 2nd growth 0 - 15 yrs 
2 2nd growth 16 - 45 yrs 
3 2nd growth 46 + years old 
7 old growth highly productive* 
8 old growth medium productivity* 
9 old growth low productivity* 
    
  Queen Charlotte Lowlands 
4 qc lowlands (boggy) 
5 qc lowlands (forested) 
    
  Windward Queen Charlotte Mtns' 

6 West Coast (forested) 
 
Habitat assessment will be conducted using Ground Inspection Form (RIC 1998), 

following the codes and protocols outlined in DEIF (MoF1998).  Information collected 
will include stand structural stage, canopy closure and species composition.   Mapped 
forest cover polygon information was used at the 1:5,000 scale and included both Forest 
Cover and TEM information.    

At these same sites, standardized CWD transects (Lloyd 2002), will be conducted 
which allow us to describe harvest impacts on this structural attributes.  Information 
collected will include, CWD volume by accumulations and by diameter class, decay 
class, pieces per hectare, pieces/diameter/pieces decay.    

In addition to CWD a further windthrow rating was also assigned to the 
immediate area around the sighting:  

L= single occurrence windthrow within 20mx 20m 
   M= up to 50% windthrow within 20m x 20m  
   H+ >50% windthrow within 20m x 20m 
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Results 

Population Status compared to 2002 
 

A total of 15 Blue Grouse survey transect routes were surveyed across 7 
landscape types (Table 1) on Graham and Moresby Islands, Haida Gwaii in May 2005.  
In all, l34 survey transects were completed, with each transect typically (94%) surveyed 
2-3 times.   

A total of 339 individual call station were surveyed between the 23rd and 31st of 
May 2005, and a total of 171 male grouse were heard calling.  The highest number of 
grouse calling per survey station (0.73 per survey station), was within the most 
productive old growth forest in the Skidegate Plateau Ecosection.   Comparable numbers 
(0.70 per survey station) were also heard calling in forested habitat on the west coastal in 
the Windward Queen Charlotte Mtns' Ecosection, however, this sample size is small with 
only 1 transect (repeated once) surveyed in this landscape.   In the recently harvested 
landscapes primarily within the drier wet montane hypermaritime Skidegate Plateau 
Ecsection, 0.57 birds (per survey station) were heard calling, and in the remained of the 
landscapes <0.35 birds (per survey station) were heard. 

Compared to the surveys in 2002, detections in recently harvested (0-45 years), 
and the highly productive old growth were very similar.  The most noticeable changes 
were a substantial increase (75%) in detections within the west coast forest, and in 
contrast a decrease (92%) in detections in the wet hypermaritime Queen Charlotte 
Lowlands forests, however, in both cases relatively few survey’s transects were 
conducted this year, and the result may therefore be an artefact of the relatively small 
sample size.   
 
Table 2.  Number of Blue Grouse heard per survey station per Landscape Forest 
Type/Harvest Pattern (Stratum). 
 
  

Primary 
Habitat Type 

Mean # of 
calling 

Birds per 
Survey 
Station SD 

Mean # of 
calling 

Birds per 
Survey 

Station in 
2003 

# 
Grouse

 
 
 
 
# 

Transects
# 

Stations 
1 0.57 0.9 0.79 70 9 90 
2 0.35 NA 0.25 7 2 20 
3 NA          
4 0.03 0.04 0.37 1 3 30 
5 NA          
6 0.70 NA 0.18 14 2 20 
7 0.73 0.24 0.69 47 7 68 
8 0.32 0.06 0.53 16 5 48 
9 0.25 0.07 0.84 16 6 63 
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Site Specific Grouse Habitat   
 
 A total of 25 grouse were located (Figure 1), 11 were calling birds located 
through walking in on calling birds, 3 were incidental encounters while walking in the 
calling birds and 11 were located through incidental encounters along roads while 
driving.  Eight birds were female and 12 were male, while the sex of the remaining 5 
birds was unknown. 
 
Map 1. Location of grouse habitat sample plots on Haida Gwaii 2005   
 

 
Solid Triangles = calling Males 
Solid Circles + Incidental Encounters on Road.  
 
 A comparison between the habitat type of the birds located through triangulation 
and those birds located incidentally along roads (Table 3a, Photo 1), shows a very similar 
pattern with the majority of birds located in harvested habitat (0-45 years) and similar 
number located in mature-old growth forest independent of technique.  
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Picture 1. Typical Road side grouse encounter habitat (Ferguson Mainline). 
 

                
 
Picture 2.  Mature edge associated with Grouse locations. 
 

The majority (83%, n = 12 (excludes road encounters)), of the bird’s that were 
located were within 30m of a clearly defined habitat edge (mature-old growth/ 0-45 years 
since harvest or a road), (Table 3b, n = 22, Including Road encounters).   Of the 
remaining two birds, one was 250m from an edge in a stand that had been recently 
burned (~15 years) and the other bird was 300m  from an edge in a stand that had been 
thinned (No other birds located by triangulation or by chance road encounter on the road 
(n = 25) were in thinned or burned sites). 
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Figure 2.  Distance of grouse from edges (excluding incidental road sightings)  
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Table 3a.  Habitat in which the bird was located 
 
Location 
Method

Number of Grouse located in each habitat type (primary habitat within <50m of 
location)  n

1 2 3 4 5 6 7 8 9

Incidental Road 5 3 0 0 0 0 0 1 2 11

Triangulation 8 3 0 0 0 0 0 3 0 14  
 
Table 3b. 
 

Edge Type (<50m)

Location Method n
Mature/
Road

Mature/0-15 
years

Mature/16-45 
years 

Gravel Pit/16-45 
years

0-15 
years/Road

16-45 
years/Road

Triangulation 11 2 7 1 1 0 0

Incidental Road 11 3 0 0 0 5 3  
 
 A comparison between the habitat attributes found <50m of those birds located in 
mature-old growth stands and those located in recent (0-45 years) harvested areas (Table 
4a), shows that the habitat attribute of sample plots in both habitat types are very similar 
both in coverage for all vegetation layers and the number of regenerating trees.        
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Table 4a.  Vegetation attributes of Mature-old Growth and Young forest at sites where 
grouse were located. 
 

Old-Growth Young (0-45 years)
Type Mean SD n Mean SD n

Canopy Closure 
(All Sites) % 34.83 32.71 15 35.77 22.81 53
Canopy 
Densiometer % 59.3 38.39 15 64.86 27.95 53
Total A Layer % 24.42 30.09 15 33.5 20.76 53
Total B 1 Layer % 38.96 27.08 15 28.25 18.6 53
Total B 2 Layer % 44.74 29.21 15 53.65 32.65 53
Total Shrub Layer % 40.71 32.17 15 37.58 35.26 53
Total C Layer % 12.78 14.04 15 10.66 11.92 53
Total D Layer % 41.34 24.57 15 45.46 21.82 53
Tree Regen<7.5 
cm Number 65.38 57.39 15 101.85 93.29 53
Tree Regen >7.5-
17.0 cm Number 13.08 19.59 15 24.57 23.96 53
Tree Regen 
>17.00 cm Number 10.05 22.44 15 8.71 4.89 53  
 

A comparison between the vegetation found at the sites where calling males were 
located through triangulation, and those birds encountered by chance incidentally along 
roads (Table 4b), shows that birds located along roads (75% Female, n = 8) were 
typically in locations with a higher percentage of vegetation per layer, and greater amount 
of tree regeneration. 
 
Table 4b.  Habitat within 50m of grouse locations. 
 

Incidental Road Triangulation
Type Mean SD n Mean SD n

Canopy Closure 
(sites with A 
Layer) % 57.72 20.92 25 40 21.21 13
Canopy Closure 
(All Sites) % 40.08 32.05 37 23.75 25.68 27
Canopy 
Densiometer % 70.56 35.54 25 48.9 33.02 13
Total A Layer % 30.64 30.53 37 21.66 25.48 27
Total B 1 Layer % 45.25 25.89 37 27.91 23.18 27
Total B 2 Layer % 46.52 26.86 37 47.11 34.6 27
Total Shrub Layer % 51.36 9.36 37 23.5 23.34 27
Total C Layer % 9.36 9.62 37 16.56 17 27
Total D Layer % 45.81 24.9 37 36.42 21.47 27
Tree Regen<7.5 
cm Number 95 73.62 12 66.92 71.39 8
Tree Regen >7.5-
17.0 cm Number 16.25 16.06 12 17.67 24.93 8
Tree Regen 
>17.00 cm Number 5.28 6.9 12 12.5 21.7 8  
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 A further comparison of the specific habitat associated with the grouse locations, 
shows that birds were located in all Biogeoclimatic Units surveyed, (CWHwh1, wh2, 
vh2), where birds were found in 6 different site series (Figure 3).   Most of the grouse 
locations (40%) were in site series 04, and no birds were located in sites with site series 
05, 06 or 12.    
 
Figure 3.  Site Series associated with grouse locations.  
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 Coarse Woody Debris at the sites in which the grouse was located was 322.32 
m3/ha, with an average of 0.44 pieces per meter (n = 18).   Separated out by age class, 
young stands had a volume of 282.62m3/ha, 0.42 pieces per meter, and old growth sites 
had 425.50m3/ha, 0.49 pieces per meter   Windthrow in the immediate vicinity of the bird 
rated as Low at 76% of the locations, Medium 24% of sites.   No sites rated High for 
Windthrow. 
 The two male birds located by triangulation that were not close to edges were 
both in significantly modified second growth sites, with one area recently spaced and the 
other recently burned (~15 years).   The burned area had a high (23.7%) herb coverage 
and B1 Layer when compared to other sites located through triangulation, and a 
comparatively thick layer of Coarse Woody Debris (470m3/ha, 0.60 pieces per meters).  
The spaced site had a very high percentage of shrubs (45.75%), when compared to other 
grouse sites located through triangulation.   In addition it was the youngest stand in which 
a grouse was located with no measurable canopy closure. 

On a larger landscape scale grouse locations were evenly distributed across a 
range of slope steepness (Figure 4), and slope aspect (Figure 5).   In addition, birds were 
located across a range of elevations representative of the harvested areas on Haida Gwaii 
(Figure 6).  

No clear selection by the birds was seen for meso-slope position, with birds found 
as often on the upper crest as they were in flat locations, with ~50% fewer locations mid 
slope (n = 25).  No difference was observed between male and female meso-slope 
locations.   
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Figure 4.  Percentage slope found at grouse locations. 
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Figure 5.  Aspect of slope at Grouse locations  
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Figure 6. Elevation at Grouse Locations. 
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Discussion 
 

Male Grouse Call Surveys 
 
 The male grouse call survey in May indicated the same pattern in grouse call 
densities as seen in 2002 (Doyle 2003), with at the landscape scale, very low densities of 
grouse compared to comparable sites in Alaska (Doerr et al. 1984), the adjacent 
mainland, and the islands to the south (Bergerud 1988,  Zwickel 1992).    In addition, as 
the male call survey this year also shows the same low density of grouse as seen in 2002, 
it also supports the premise that the results in 2002 are unlikely to be an artefact of an 
individual year effect on grouse populations or the number of birds in breeding condition. 

Difference were seen in the number of grouse calling per transect habitat type 
compared to 2002, however, the survey sample size was small as the primary goal was to 
walk in on calling birds rather than to duplicate the work in 2002.   From these call 
survey results it is therefore difficult to determine if populations have significantly 
changed within the different landscape habitat types.                     

Site Specific Grouse Habitat  
 

At the site specific scale, the clearest observation was the link between grouse 
locations an the distance to an edge (Figure 2), with 83% of locations, independent of 
incidental road encounters, being within 30m of a recently harvested edge or a road.    

When we look more closely at the habitat found in these specific locations the 
percentage coverage of the shrub layer and tree canopy were both markedly higher at 
those locations where birds were located incidentally along roads, than compared to birds 
located by triangulation.   However, along the edges when we look at the habitat within 
50m of the grouse location, either within the harvested areas or the old growth forest 
adjacent to harvested areas, there is no clear difference in the percentage coverage of any 
vegetation layer.   Away from edges the 2 birds were located through triangulation and 
both were in significantly modified second growth sites, with one bird located in a 
recently spaced stand (Picture 3), and the other in a recently burned stand.  

Independent of location technique, sites where the birds were found show a 
marked difference in the amount of canopy, shrub and herb coverage compared to similar 
aged interior (>70m from edges) stands (Doyle 2006).    In comparably aged young 
stands canopy closure is typically 40-45% higher than we observed, and in the mature-old 
growth stands the canopy closure is 10-30% higher.   Where grouse were found in young 
stands, the difference in the B Layer and the percentage shrub coverage in comparable 
aged interior locations were even more marked, with a 5 fold higher B layer, which 
included a 7 fold higher percentage of shrubs.   In contrast in the adjacent mature-old 
growth stands, no clear difference was observed between the B Layer compared to 
similar aged interior stands (n = 133, unpub data).  In the herb layer (Layer C), sites 
where grouse were found had nearly twice the herb coverage in younger stands compared 
to comparable aged interior locations, and grouse in old-growth stands were in locations 
which had ~50% more herb coverage than comparable interior sites.  
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Picture 3. Recently spaced second growth stand. 

 
Within these interior locations reduced canopy closure and an increase in coarse 

woody debris have both been linked to a higher percentage of herb and shrub coverage 
(Doyle 2006) which in turn have been linked to an increase in bird species and abundance 
(Allombert et al. 2005b, Doyle 2006).    Similarly, higher densities of Blue Grouse have 
been linked to a more open canopy with a variety of heights and a patchy shrub layers 
(Bendell and Elliot 1966, Donaldson and Bergerud 1974).   This habitat provides the 
shrubby habitats preferred by females during breeding (Schroeder 1984, Zwickel and 
Bendell 1985), with the herbs and shrubs, in particular Vaccinium sp. and Salal 
(Gaultheria shallon), being prominent forage plants (Schroeder 1984, Zwickel 1992).  
These plants not only providing the shoots and berries eaten by the adults, but also 
support higher numbers of insects (Allombert et al. 2005a), which are eaten both by the 
adults and young (Zwickel 1992).  
 It is also possible of course that grouse may be selecting for specific plants or 
plant communities associated with specific site series, and indeed 40% of locations were 
within site series 04, with the remaining birds were scattered across 5 other site series.  In 
all those site series where grouse were found salal is a dominant shrub (Green and Klinka 
1994), and this shrub is absent from the three site series where no grouse were found.   
Although sample sizes are small (25 birds), the link between a main forage plant and the 
location of actual birds suggests that the birds may indeed be selecting these habitat 
types, particularly when they occur near edges.               

Outside of the vegetation, we also looked at the location of the birds in 
relationship to the amount of coarse woody debris, high amounts of which are linked to 
increased shrub and herb coverage in young thinned stands (Doyle 2006), as a result of 
limited access to deer (Parker et al. 1984, vandenBrink, 1992).   We therefore compared 
the location of the grouse, with the volume and the number of pieces per meter of coarse 
woody debris in both young and old stands.  In both young and old-growth stands we 
found that the volume and number of pieces were similar to those observed in 
comparable interior locations (Doyle 2006).   However, as we discussed these same 
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interior locations did not have the high coverage of shrubs or herbs observed were grouse 
were found.     

Apart from the vegetation in the immediate vicinity of the bird, it is also possible 
that the grouse are selecting for other landscape attributes, however, we observed no 
relationship between the birds’ locations and with slope, aspect or elevation. 

The main habitat difference between sites with and without grouse therefore 
remains that sites with grouse have greater canopy openness, typically close proximity 
(<30m) to an edge, and associated higher shrub (possibly linked to abundance of Salal) 
and herb coverage.   All of the structural attributes (greater canopy openness, proximity 
of edge, thinning) result in increased light levels, which subsequent result in increased 
shrub and herb coverage.    

Managing For Blue Grouse 
       
Together with the earlier analysis of the landscape habitat composition associated 

with the highest densities of birds (Doyle 2003), this research indicates that optimum 
conditions for grouse are those that provide both winter foraging (mature-old growth) and 
high quality summer feeding habitat provided by shrub sand herbs.   Prior to the 
introduction of Black-tailed Deer (Odocoileus hemionus sitkensis) and large scale 
harvesting, the island was described at “almost tropical luxuriance”… “the underbrush is 
omnipresent and well-nigh impenetrable” (Osgood 1901).  In such an old-growth forest 
landscape, with the natural openings between trees creating the light needed for shrub and 
herb growth (Doyle 2006), and the absence of the deer to browse upon these plants, then 
the grouse populations are likely to have been much higher and closer to the densities 
described by Chittenden in 1884, “Grouse were very numerous….”. 

These conditions, from the grouse’s perspective have unfortunately likely 
changed dramatically, with the closed canopy of the second growth forest, and the 
browsing impact of the deer on the forest floor vegetation (Picture 4), both reducing the 
quality and quantity of focal forage plants and insects across the islands.         

Although it is unlikely that the habitat conditions for grouse, prior to large scale 
harvesting and introduced species, will ever be attained again, this, and earlier research, 
can provide a guide to conditions that improve the quality and quantity of grouse foraging 
habitat.   In addition, we also know that many other species also rely on these same forest 
attributes (Allombert 2005a, 2005b). 

Unfortunately within the mature-old growth forest the only clear way to improve 
the quality of grouse foraging habitat is a reduction in the number of deer, however 
within the large areas of second growth forest there are silvicultural options that may be 
expected to improve the quality of the habitat for grouse.     

 



 18

 
 
Picture 4. Typical attributes associated with second  
growth forest that has not been thinned. 

Second Growth Forests attributes for Grouse   
 
 Grouse were found in areas with more shrubs and herbs.  In second-growth 
forests, this habitat was seen both in areas with an open canopy and in areas with 
abundant coarse woody debris (Doyle 2006).  
  
 Open canopy conditions that increased shrub and herb coverage were seen as a 
result of: 

•  Pre-commercial thinning and along edges. 
•  Ring barking of individual trees 
•  Creation of openings (<15 years old), within the older second growth 

forest, possibly optimizing the maximum amount of edge habitat (see 
discussion below).     

 
Coarse Woody Debris conditions that reduced access by deer (Parker et al. 1984) 

and increased shrub and herb coverage (Doyle 2006) were seen as a result of:  
 

•  Pre-commercial thinning on terrain that resulted in >25 pieces of coarse 
woody debris >30cm off the ground, per 100m.  

 

Landscape Scale Edge Effect 
 
 Earlier research (Doyle 2003) on Haida Gwaii, linked optimum landscape 
conditions for grouse, to a mosaic (~30-40% harvesting) of habitat that provided both 
mature-old growth forest conditions, and the openings created by recent harvesting.   In 
comparable ecosystems that has not been impacted by introduced deer, mature-old 
growth forest provides the required food (leaves of hemlock, fir and pine), and protection 
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in the winter, and the natural openings that are required to provide food for successful 
breeding in the summer (Zwickel 1992).    

However, this latest research now shows that grouse on Haida Gwaii are only 
found in the open canopy habitat, found primarily on recently harvested edges.   In this 
situation therefore the optimum landscape mosaic identified earlier, may not be the driver 
behind the densities of grouse in the present day Haida Gwaii landscape (post 
introduction of  deer), but may be an artefact of the edges created by harvesting a 
contiguous forest landscape.   Based on the past extensive clearcut, and the more recent 
patch cut harvesting on the islands, then this observed threshold in grouse densities which 
saw populations peaking with around 30-40% of the area harvested, and declining when 
>50% of the area was harvested (Doyle 2003), also coincides with the point at which the 
amount of edge habitat caused by harvesting starts to decline (Franklin and Foreman 
1987).    

This association with edge has long-term consequences for the abundance of 
grouse on Haida Gwaii in the absence of alternative stand level management.   With 
continued harvesting the amount of edge will start to decline proportional to the area of 
harvest, once >40-50% of the landscape has been harvested (Franklin and Foreman 
1987).   In addition, as grouse are only found in the open canopy locations found along 
edges of young second growth (0-45 years) and adjacent mature-old growth forest and 
roads, then the number of grouse will decline as the second growth forest continues to 
grow.   In this scenario, as the proportion of old growth that can be harvested declines, 
and as the adjacent second growth ages the number of blue grouse will also decline.  

Mature-old Growth Forests attributes for Grouse   
      
Mature-old growth forest is required for food (leaves of hemlock, fir and pine), 

and protection in the winter, and the openings are required to provide food for successful 
breeding in the summer (Zwickel 1992).   On Haida Gwaii it is likely that the foraging 
habitat associated with openings also occurred under an open forest canopy, particularly 
in areas with richer growing conditions as we observed on Lyell Island, where in Windy 
Bay the large trees and an open canopy are found above a forest floor with relatively 
abundant shrubs and herbs.   In this case, a goshawk nest has been found within the 
watershed and 60% of the food fed to nestlings is Blue Grouse, in comparison grouse 
only provide 17% of the young goshawks diet on Graham Island (Doyle 2005).    

Unfortunately, the foraging conditions described earlier prior to the introduction 
of deer, are likely only present on edges, or a few isolated deer free islands (Allombert et 
al. 2005b).   Under present day conditions, and without controlling for the deer, and 
perhaps other introduced species such as racoons that are known to depredated grouse 
nests (Zwickel 1992, Hewitt et al. 2001), even places like Lyell Island probably support 
far lower densities of grouse than in the past. 

However, where conditions still support a comparatively rich understory of shrubs 
and herbs, in particular areas of Vaccinium sp, and Salal, then theses areas will likely still 
provide grouse habitat both in winter and summer.    This habitat retention should be such 
that in areas where harvesting has occurred that no more than ~ 40% of the landscape (2 
km radius) should be harvested as it was this mosaic of old-growth and harvested areas 
that presently support the highest densities of grouse (Doyle 2003).   
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 In areas dominated by second growth forests such as the north of Moresby Island, 
very lowest densities of grouse are supported, in such landscapes second growth 
management should look to retain the same ~40% of second growth forest, to in the 
future provide the mosaic of habitat types that will support higher densities of grouse.  A 
possibility that will be enhanced by improving the quality of the second growth forest for 
grouse by providing the required second growth attributes outlined earlier.          
 

•  Where harvesting is occurring retain ~40% of the mature-old growth 
forest within a 2km radius of focal grouse management areas. 

•  Retain Mature-old growth forest that has a comparatively rich understory 
of Vaccinium sp, Salal and herbs. 

 

Managing for Blue Grouse manages for goshawks?  
 

As a footnote to the landscape pattern seen in the present day mosaic of old 
growth and younger stands, that provides the highest grouse densities at ~30-40 % of the 
area harvested.   This is also very close to the threshold observed, to date, in goshawks.  
No landscapes are found supporting breeding with <40% of the old growth forest 
remaining, and those territories that are successful typically have >60 % (~40% 
harvested) of their territories in tall (>28.4m) mature-old growth forest (Doyle 2005b).   
The main prey of the laingi goshawk, in similar habitat (islands of S.E. Alaska) without 
the impacts of introduced species (Lewis 2001), and perhaps in more intact habitats as 
observed on Lyell Islands (Doyle 2005b) are Blue Grouse.   In winter, when migrant 
goshawks prey has departed, we may expect the resident grouse to become one of the 
main prey for goshawks across the islands.  If this true, then the precipitous decline in 
grouse numbers after >50% of the landscape has been harvested, may also explain why 
we have so few goshawk territories in landscapes with >40% harvesting.    

Unfortunately, for the goshawk as harvesting declines and the second growth 
forest grows then the area of suitable edge habitats supporting the forest floor vegetation 
on which the grouse depend, will also be expected to decline.  If this is the case, then 
management of the second growth forest for grouse will become important, both for the 
grouse, and for the goshawk which may be dependent upon it?                     
 

Future Research          
 
 Through this site specific habitat analysis and the earlier landscape habitat 
analysis in 2002, we now have a good idea of the habitat requirements of Blue Grouse in 
summer.   The winter habitat requirements are however less clear.   We do not know if as 
with some coastal populations (Wing 1947, King 1974), the grouse migrate uphill and 
spend the winter near tree line.   Or do the birds on Haida Gwaii have very different 
winter habitat requirements?   The islands are relatively snow free for much of the winter 
and many areas are far from high elevation tree line habitats (Queen Charlotte Lowlands, 
Naikoon Park, etc), therefore do the birds here depend on specific forest attributes or 
openings within their summer foraging area to also provide winter foraging opportunities.    
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Unless we identify the winter habitat requirements we do not know if the 
measures suggested above will be the whole or just part of the answer.   If they are over 
wintering at high elevations little or no management may be required, versus birds 
wintering in the harvested landscape which may then require specific habitat 
management strategy. 
 This work would involve the capture and radio tagging of birds both in the 
Lowlands distant from higher elevation sites, and birds within the more heavily harvested 
landscape closer to higher elevation sites in the more productive Skidegate Plateau 
Ecosection.   Monitoring of these birds in winter will then identify landscape habitat use, 
and if birds are found within the harvested landscape, then more intensive winter habitat 
usage can be obtained by walking in and observing the specific habitat attributes of the 
birds.                   
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Appendices 

Appendix 1. 
 

From. Doyle 2006. 

Table 6.  Forest sub canopy Vegetation layers and their Species Composition*  
 

Vegetation Layer Species Composition  
Layer A Tree Canopy Layer > 10m Tall 
Layer B All Woody Plants >15 cm <10m tall 

Layer C 
Herbaceous species regardless of height, and woody plants 
<15 cm 

Layer D Mosses, Lichens, Liverworts and seedlings <2years old.  
* From Field Manual for Describing Terrestrial Ecosystems. BC MOE 1998. 
 


