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Executive Summary

This was the 13th year of goshawk Nest Monitoring in the Cranberry and Kispiox
Watersheds. This data set provides us with a unique record of the annual breeding
success of a species that has been identified as a focal indicator of how well we are
managing our forest ecosystem through the application of “Coarse Filter” management
practices (goshawks are dependent on the abundance and availability of forest birds and
mammals as prey). Since 1999, in addition to the overall status of the population,
monitoring has also been designed to determine the impact of harvesting within nest
areas, on the continued use and breeding success of goshawks using these areas.

Goshawk nest areas were surveyed for the presence of breeding birds at the
nestling and fledgling stages, both by looking for sign (active nests, feathers, whitewash,
etc,) and by the use of standardized call playback techniques. In those nest areas where
sign, and/or birds were seen, follow up surveys were conducted to determine if the birds
were breeding.

A total of 27 nest areas were monitored, 13 control sites (no harvesting within the
Nest Area) and 14 treatment sites (harvesting had taken place within the nest area).
Goshawks were found in 6 nest areas (4 control sites, 2 treatment), and 3 of these had
active nests (2 control, 1 treatment).

Overall the number of occupied nest areas remained low this year and is
comparable to the trend seen over the past 13 years, with a declining number of active
territories. This same trend, including the annual variation in nest area reoccupancy, was
also observed several hundred kilometres away in the Nadina Forest Districts. This
indicates that whatever is impacting breeding it is occurring at a large regional scale. At
this regional scale, the Kispiox and Nadina Districts have very different habitats and
harvest histories, suggesting that harvesting, or the associated changes in prey abundance
and availability, are unlikely to be the only focal driver behind the regional trend in nest
area reoccupancy.

In contrast, the impacts of a changing climate, in particular wetter and warmer
spring weather in north-western British Columbia, corresponds to the decline seen in
goshawk nest area reoccupancy, and its influence equally impacts both the Cranberry-
Kispiox Watersheds and the Nadina Forest District. In such a scenario there are two
potential mechanisms that would reduce breeding success, and potentially lead to a
decline in goshawk nest area reoccupancy. High precipitation is linked to a decrease in
prey abundance, resulting in both a reduction in the numbers of breeding goshawks, and
an increase in nest failures. Secondly, years with higher spring-summer temperatures are
associated with high rates of mortality in both nestlings and fledged raptors as a result of
attacks on the young by blackflies. If either, or both, of these mechanisms are
influencing goshawk breeding success throughout our region, then we may expect to see
a continued decline in the number of birds.
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In the context of a changing climate, one way in which we can try to mitigate
these impacts is to ensure the environment (habitat and prey) that birds are living in now
is not further stressed by our forest management practices. Specifically we need to
ensure that through the application of the coarse filter framework of patch size and seral
stage distribution, and the strategic use of OGMA’s that the resulting forest stewardship
goals provide for abundant suitable goshawk habitat and prey.

To ensure these forest stewardship goals continue to be met in the context of a
changing climate, it is recommended that the long-term monitoring of goshawk nests in
the Kispiox-Cranberry Watersheds continues. This provides a unique opportunity for
both the local communities, and those involved with habitat stewardship throughout the
Province, to understand how their forest ecosystems maybe changing as a result of a
changing climate. No other forest dependent species in this region has been so closely
monitored throughout this period of change.

Subsequently with the application of the adaptive management feedback loop, we
can ensure that forest management practices that maintain goshawk breeding success, and
by default the species on which they rely as prey (squirrels, grouse, hares, forest
songbirds, etc,), continue to be tailored such that ecosystem integrity is maintained
through this period of change.

Also in the context of climate change a continuation of the goshawk nest
monitoring should also include visits to the nests to determine the impacts of blackflies
on the health of the nestlings. This, when combined with information on weather, diet,
and breeding success will provide not only insights into how present day landscape
management practices are impacting the status of these birds, but also how their status
and potentially that of the ecosystems on which they rely, are also being impacted by a
changing climate.
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Project Rationale

Maintenance of a healthy goshawk (Accipiter gentilis atricapillus) population has
been identified by the LRMP process, as an indicator of how well we are managing for
the forest ecosystem on which we all depend. As a generalist forest predator, the
goshawk requires a large territory and is dependent on mature forest for both prey and
nesting requirements (Mahon and Doyle 2003). The maintenance of goshawks across the
landscape is therefore seen as an indicator of the effectiveness of a “coarse filter”
management strategy, in maintaining ecosystem integrity.

Baseline monitoring of goshawk nests was initiated in the Kispiox in 1995, and
annual monitoring has taken place since then; with ~ 30-40 nest areas monitored
annually. This work has been integrated into an ongoing PhD landscape goshawk
threshold project, and combined with similar work in the Nadina Forest District, it is a
unique record of how effective current forest practices are at managing for the
requirements of this species. Through the ongoing landscape threshold project, the
continued monitoring is designed specifically to provide an Adaptive Management
feedback loop to current forest management practices, specifically the impact of
harvesting on the annual reoccupancy of territories (Mahon and Doyle 2003).

In addition, this work also provides unique base line information on annual
breeding rates, against which the other potential goshawk inventory work can be
compared (e.g. Nass OGMA placement, and effectiveness monitoring for goshawks).
Further, outside of the adaptive management framework, the annual continuation of this
monitoring will give us the opportunity to determine if any other non-harvesting impacts
are negatively impacting the health of the goshawk population (e.g. climate change,
Doyle 2000).

Objectives

This project will monitor known goshawk nest areas to determine if territories
contain breeding pairs, and the success of those pairs (number of young fledged per pair).

To help attain this goal, earlier monitoring of young and adults has identified the
core Nesting Area within each territory (Mahon et al. 2003), and through continued
monitoring we will determine the impact of harvesting within this area, on reoccupancy
and breeding success. This work is part of an ongoing PhD dissertation by Todd Mahon
(U of Alberta) and the results from this years work will be forwarded to him for inclusion
in his in-depth analysis.

Methodology

For all known, and suspected nests (reports of nest defence behaviour, sites with
multiple goshawk sightings), we conducted intensive ground searches within the known
Nest Area. For all known nest sites, nests were inspected for recent signs of nest
building. If none of the known nests within each nest area showed any sign, we then
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systematically searched for new nests and other signs of use, such as presence of
goshawks, whitewash, and plucking perches. If no sign was found we then conducted
systematic call playback surveys (Kennedy and Stahlecker 1993, RISC 1997) to try to
elicit responses from the goshawks in the vicinity. In addition to the within-stand
searches, we also conducted stand watch surveys in locations that allowed a good view of
the search area in order to observe courtship activity above the canopy (RISC 1997).

We adhered to Resource Inventory Committee Standards (RIC) for surveying for
goshawks (see below). All work was conducted by experienced personnel under
supervision of a goshawk biologist, in addition wildlife technicians from the First Nations
accompanied the team and we instructed in the methodology for surveying goshawk nest
areas, thus helping to build resource capability within the community.

Monitoring of known nest areas took place both in the nestling and fledgling
phases to establish which nests had nestlings and which of those areas successfully
fledged young. Pellets and prey remains were collected during these visits and if possible
the young were counted using a spotting scope or binoculars. Successful breeding was
defined as the successful fledging of the young from the nest.

As part of the project rationale is to determine the impacts of harvesting on nest
area use and breeding success, Nest Areas were earlier identified as intact with no
harvesting (Control), or impacted by harvesting (Treatment). Nest area monitoring was
then designed to equally sample Treatment (n = 14) and Control (n = 13) Nest Areas
(Mahon et al. 2003).

Weather particularly heavy rain in March-April has been linked to reduced
breeding success in goshawks (Kostrzewa and Kostrzewa 1990). We will therefore
compare BC Weather data (Mean Monthly Temp, Mean Maximum Temp, Mean
Precipitation, Mean Rainfall, Days of Rain) from Smithers Airport and the Suskwa, with
both annual reoccupancy rates and breeding success to identify any link between them in
this study.

Forms

 Animal Observation Form - Raptor Encounter Transects
 Wildlife Inventory Survey Description Form - Raptor
 Animal Observation Form - Raptor Call Playback (Ecosystem Field Forms

excluded at playback stations)
 Nest site visit cards
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Results

From June – August, 27 known goshawk nest areas were monitored in the
Cranberry and Kispiox Watersheds, and this year birds were found occupying 22% (n =
6) of the Nest Areas (Figure 1). This continues the pattern seen in the last 4 years, with
typically 2 to 4 fold lower rates of annual reoccupancy than had been observed in the
previous 9 years.

Reoccupancy of Known Nest Areas
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Figure 1. Reoccupancy rates of Known Goshawk Nest Areas in the Cranberry and
Kispiox Watersheds.

When we look to see how many of the monitored territories fledged young
(Figure 2), fledged young were only found in half of the nest areas where adult birds
were encountered (11% of nest areas: Kuldo, Laura and Pope) (Pictuure 1. Appendix 1).
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Nest Area Reoccupancy and Fledging
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Figure 2. Breeding success of Reoccupied Nest Areas.

Overall, 3 of the last 4 years have recorded the lowest fledging rates since
monitoring was initiated 13 years ago, and the percentage of nests fledging young is
significantly lower than observed in the 1990’s (Figure 3).

Annual % of Known Nest Areas Fledging Young
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Figure 3. The number of known Nest Areas fledging young (Regression Trend Line).
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When comparing Nest Area reoccupancy rates in Treatment (Harvesting within
the Nest Area) versus Control areas (No harvest within Nest Area) (Table 1),
reoccupancy rates were twice as high in Control areas (Control 31%, n = 4, Treatment
14% n =2) this year (Figure 4). (A detailed analysis of the significance of trends in
reoccupancy rates of treatment and control sites is part of Todd Mahon’s PhD ongoing
analysis.)

Table 1. Goshawk Reoccupation of Control and Treatment Nest Areas.

NEST AREA
Nest
Code

Nest Area
Harvest Status

Reoccupied
in 2008

Bailey BAIL01 Control N

Blackstock BLACKS Control Y

Cancel CANC01 Control N

Corral CORR74 Treatment N

Cranberry CRANB1 Treatment N

Date DATE10 Control N

C2 DATE14 Control Y

McCully DATE23 Control N

Helen 21 HELE21 Treatment N

Helen 5 HELEN5 Treatment N

Ironside IRONSI Control N

Kitsuns KIT229 Treatment N

Kuldo KULD14 Treatment Y

Laura LAURAC Control Y

Messier North MESSIN Control N

Mill MIL243 Treatment N

Muldoe MULDOE Treatment N

Pope POPE Control Y

Shedin 20 SHED20 Treatment N

Skeena-Carrigan SKEE83 Treatment N

Sunday Lake SUNDAY Control N

New Sunday SUNNEW Control N

Tea Lake TEALAK Treatment Y

Ten Link TEN222 Treatment N

Upper Cranberry UCR198 Treatment N

Woodlot 138 WDL138 Treatment N

Weber Ck WEBER2 Control N
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Goshawk Reoccupancy Rates of Nest Areas impacted by harvesting versus those not

impacted by harvesting.
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Figure 4. Reoccupancy Rates of Non-harvested and partially harvested nest areas.

Impacts of Weather on Reoccupancy and Breeding Success

Overall, reoccupancy and fledging success were not significantly linked to any
measured annual weather variable (rainfall or temperature) or combinations thereof
within the months (February-June) of the breeding season.

Results Synopsis

The number of occupied Nest Areas in 2008 continues a downward trend seen
since monitoring was initiated, with 2 to 4 fold fewer occupied Nest Areas now than
when compared to a similar time span 12 years ago. In 2008, Nest Areas with no
harvesting (controls) had twice the reoccupancy rates of Nest Areas in which harvesting
had taken place, however there is no consistent pattern when we compare reoccupancy
rates over the past 12 years. Variations in annual weather patterns do not appear to
consistently impact the reoccupancy and breeding success of nest areas.
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Discussion

Within the Cranberry and Kispiox Watersheds the number of breeding goshawks
and the success of those birds (Annually the number of Nest Areas fledging young), has
declined over the past 13 years of monitoring. The question of course is whether this is a
natural cycle that is linked to weather or prey, or both as have been identified as factors
that can impact the number and breeding success of goshawks (Squires and Reynolds
1997), or are other factors possibly at play?

Through analysis of the meteorological data from both Smither’s Airport and the
weather station in the Suskwa, I found no consistent link between any weather variable
and occupancy or fledging success of Nest Area. However, it is possible that different
weather events are impacting reoccupancy and success in different years. High rainfall
has been linked to a low number of breeding pairs (Kostrzewa and Kostrzewa 1990), and
in 2001 which was our wettest spring, high rainfall was linked to a low in breeding pairs;
however in 2005 we also observed a low reoccupancy and there was no corresponding
link to a wet spring.

Variation in the abundance and availability of prey has been linked closely to
goshawk breeding success (Newton 1979, Reynolds and Joy 1998, Keane et al. 2006,
Salafsky et al. 2005). Although we have insufficient information to fully explore this
possibility as no detailed inventory of prey populations (squirrels, hares, grouse, etc) has
taken place throughout this time, we do however have information on Snowshoe Hare
densities from 2000 to the present day (Doyle 2008). This monitoring shows that hare
densities increased from 2000, peaked in 2002-2004, and then declined in 2005, and have
remained low since (Figure 5).

Goshawk Nest Area Reoccupancy and the Annual relative
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Figure 5. Annual Snowshoe Hare densities and goshawk Reoccupancy Rates
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This pattern is consistent with an increase and decline seen in goshawk
reoccupancy over the same time, and in the Yukon, Doyle and Smith (1994) showed that
goshawk reoccupancy and breeding success was linked to the abundance of Snowshoe
Hares in winter. Since 2000 therefore, there is a possible link between hare numbers and
the pattern of reoccupancy seen in the Cranberry and Kispiox. However, due to the
cyclic nature of hare populations (Boutin et al. 1995), it is unlikely that the high rates of
goshawk reoccupancy seen in the late 1990’s were linked to high hare densities.
Snowshoe hares are not the only goshawk prey, and in particular it is possible that
changes in red squirrel abundance are impacting the observed changes in reoccupancy
rates, and this link is presently being explored by Todd Mahon as part of his PhD
dissertation.

The impact of harvesting within the Nest Area on reoccupancy rates by goshawks,
and the birds subsequent breeding success, is still unclear, but if there is a long–term
impact it is clearly being overshadowed at the present time by the overall decline
observed in the number of breeding goshawks. Harvesting at the territory scale has also
been linked to a corresponding reduction in the number of goshawks (Crocker-Bedford
1990, Patla 1997), and again Todd Mahon is looking at this as part of his PhD
dissertation. However, corresponding goshawk monitoring taking place further south, in
the Lakes-Morice Forest Districts, suggests any harvest impacts may at this time be
overshadowed by larger regional impacts.

Within the Lakes and Morice Forest Districts the same annual patterns in
occupancy, and the overall downward trend is also being observed (Figure 6). In the
context of Nest Area reoccupancy being driven by prey and harvest histories, this is
particularly surprising as the two regions are dominated by different forest types and tree
species (Kispiox ICH Hemlock, Lakes SBS Pine), and very different recent harvest
histories. The arrival of the Mountain Pine Beetle in the Lakes and Morice Forest
Districts in 2001-2002, resulting in the loss of most of the mature pine trees (Westfall
2005), and the subsequent loss of cones, a focal food of a key goshawk prey the red
squirrel (Doyle and Mahon 1999). In addition, in response to the beetle outbreak there
has been a large increase in the annual harvest which has resulted in a large number of
territories now being dominated by clearcuts (unpub. data: Mahon). In contrast at the
same time in the Cranberry and Kispiox, the loss of several local sawmills has resulted in
a dramatic reduction in the area of harvest.
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Nest Area Reoccupation Rates in the Lakes and Kispiox Forest Districts
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Figure 6. Nest Area reoccupancy in the Cranberry and Kispiox compared to the Morice-
Lakes Forest Districts. (30-40 nest areas monitored annually in each landscape: Mahon
and Doyle 2003)

If the above observations do indeed indicate that the impacts of prey and
harvesting are overshadowed by larger regional impacts, then there is strong possibility
that the longer term a changing climate are creating conditions that are less favourable to
goshawks.

In particular, we do know that the climate in the northwest has been getting
warmer and wetter (Figure 6), (Mantua et al. 1997, Mote 2003, Woods et al. 2005) since
the mid 1990’s, and the weather patterns in the Cranberry and Kispiox are significantly
correlated to those seen in the Lakes and Morice. In Nevada, a 1 cm increase in May and
June rainfall resulted in an 8.7% decline in the number of occupied territories (Fairhurst
and Bechard 2005). Since 1980 we have seen on average a 10 cm increase in rainfall in
the Kispiox and Lakes at the same time and this could therefore account for a large
portion of the observed decrease in Nest Area occupancy within the landscape.
Unfortunately the goshawk monitoring work was initiated at the same time as we started
to see an increase in rainfall so we are unsure of the annual productivity prior to this date.
However, the four highest years of reoccupancy were seen between 1995-2000, thus
supporting the potential for a direct link between nestling survival and a changing
climate.
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Figure 6a. Total monthly May – June rainfall and trend (Regression line) at Smithers
Airport 1943-2008.
http://www.climate.weatheroffice.ec.gc.ca/climateData/monthlydata_e.html November
2008.

Increased rainfall has the potential to influence both nest area reoccupancy and
breeding success through a number of mechanisms. Increased precipitation can directly
cause death of nestling raptors through hypothermia (Kostrzewa and Kostrzewa 1990),
and can also reduce adult hunting success (Olsen and Olsen 1989). In addition,
increased winter precipitation seen in post La Niña years has been linked to a decrease in
the abundance of key goshawk prey (squirrels, grouse and thrushes), a corresponding
increase in goshawk foraging area and a decrease in the numbers of goshawks breeding
(Bloxton 2002).

Another potential mechanism related to a changing climate, that could also be
impacting goshawk breeding success, is the death of both nestlings and/or fledged young,
as a result of attacks on the young by blackflies. High numbers of blackflies are known
to kill nestling hawks as a result of blood loss (Smith et al. 1998, Doyle 2000), and
fledged owls through the transmission of a blood parasite (Rohner and Hunter 1996,
Rohner et al. 2000), and they have also been observed attacking nestling goshawks in
both the Kispiox and the Lakes (Pers obs). We know that blackfly hatch is linked to
spring time water temperature (Bennett 1960, Mason and Kusters 1990), and that nestling
hawks were most likely killed by blackflies when the nestlings are <20 days in age
(Doyle 2000).

Since the 1980’s across our region (Kispiox – Lakes) mean monthly April
temperatures have been on average 2o C higher than in the preceding 40 years
(Environment Canada 2008). If this increase in temperature is resulting in an earlier
hatch in blackflies and this is at a time when the nestling are more vulnerable, or if it
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makes them more vulnerable as fledglings (Rohner and Hunter 1996), then we may be
seeing a corresponding decrease in juvenile survival. If this survival is lower than is
necessary to ensure that a surplus of adult birds are available to replace territorial birds as
they die, then we will start to see a progressive reduction in the number of occupied
territories.

Further to the potential impacts of a changing climate on goshawk populations,
goshawks are a widespread species found throughout North America, and therefore
goshawks live in areas with very different climates. If increased precipitation alone was
reducing reoccupancy rates then we may expect to have no goshawks in areas with far
higher rainfall, but goshawks do breed successfully on the wet west coast of British
Columbia (McClaren 2003). This observation therefore supports the possibility that
conditions that favour an earlier hatch of blackflies, or higher numbers, are also a
plausible link to the observed reduction in goshawk Nest Area reoccupancy. Combined
the wetter and warm warmer conditions we are now experiencing, and will continue to
see as a result of our changing climate in north-western British Columbia, may result in a
continued regional decline in the number of goshawks.

From an ecosystem perspective any decline in goshawks may therefore indicate a
reduction in prey species abundance (squirrels, grouse, thrushes, etc,), and any such
reduction would have potential implications throughout the trophic levels, on ecosystem
function and resilience.

Finally, although it less likely, the introduced West Nile virus which is spread by
mosquitoes, can kill large numbers of raptors as was seen in Ontario in 2002 (Gancz et al.
2004), and would potentially have the same widespread regional impacts here. Although
it has not been recorded in Northern BC, its status within our goshawk population is
unknown, and therefore if the decline in goshawk numbers continues then testing may be
necessary to determine if it is present in the birds.

If as seems likely the changing climate has the potential to change (or is changing
now) the environment in which the goshawks live, then one way in which we can try to
mitigate these impacts, is to ensure an adaptive management feedback loop is maintained
which will identify conditions that provide for successful breeding in goshawks, and by
default the coarse filter environment (habitat and prey) on which they depend. Through
this initiative we can provide for the opportunity that the integrity of our forest
ecosystems is maintained, through the application of forest stewardship practices that
continue to support goshawks and the species on which they rely.

Specifically in this changing environment, in order to maintain the resilience of
our ecosystems, we therefore also need to ensure that we are not just working towards a
minimum habitat threshold across the landscape, but develop forest stewardship practices
that provide for a range of conditions, at a scale appropriate for goshawk territorial
requirements. In such a changing environment, we will subsequently continue to have
the opportunity to adapt to the minimum habitat requirements identified by an adaptive
management feedback mechanism.
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Recommended Future Monitoring and Research

Fundamental to understanding the mechanism(s) behind the declining number of
active goshawk nest areas across the landscape, we need to determine if the declining
population is a landscape habitat management issue over which we have some control, or
if it is related to variability in annual weather, and/or the longer term impacts brought
about by a changing climate?

To help tease these factors apart we need to ensure that goshawk nest area
monitoring continues, and that it is linked to visits to active nest sites to determine if
blackflies are indeed attacking, and potentially killing nestling. As this work can take
place in conjunction with the detailed goshawk habitat threshold analysis being
conducted by Todd Mahon (PhD dissertation U of A), it gives us a unique opportunity to
determine why goshawk populations are declining not only in the Cranberry and Kispiox
Watersheds, but also throughout large areas of central and north western B.C.

As part of the adaptive management framework, on an annual basis we also need
to continue to provide feedback to the local communities, First Nations, industry and the
government on the observed success of the goshawk territories, and identify landscape
conditions that support successful breeding.
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Appendix 1.

Picture 1. Kuldo goshawk nest and a hatched egg. 2008.


