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PREFACE

The Canadian Councils of Resource Ministers developed a Biodiversity Outcomes Framework!
in 2006 to focus conservation and restoration actions under the Canadian Biodiversity Strategy.?
Canadian Biodiversity: Ecosystem Status and Trends 2010° was a first report under this framework.
It assesses progress towards the framework’s goal of “Healthy and Diverse Ecosystems” and
the two desired conservation outcomes: i) productive, resilient, diverse ecosystems with the
capacity to recover and adapt; and ii) damaged ecosystems restored.

The 22 recurring key findings that are presented in Canadian Biodiversity: Ecosystem Status and
Trends 2010 emerged from synthesis and analysis of technical reports prepared as part of this
project. Over 500 experts participated in the writing and review of these foundation documents.
This report, Northern caribou population trends in Canada, is one of several reports prepared on the
status and trends of national cross-cutting themes. It has been prepared and reviewed by
experts in the field of study and reflects the views of its authors.
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Ecological Classification System — Ecozones’

A slightly modified version of the Terrestrial Ecozones of Canada, described in the National
Ecological Framework for Canada,* provided the ecosystem-based units for all reports related to
this project. Modifications from the original framework include: adjustments to terrestrial
boundaries to reflect improvements from ground-truthing exercises; the combination of three
Arctic ecozones into one; the use of two ecoprovinces — Western Interior Basin and
Newfoundland Boreal; the addition of nine marine ecosystem-based units; and, the addition of
the Great Lakes as a unit. This modified classification system is referred to as “ecozones*”
throughout these reports to avoid confusion with the more familiar “ecozones” of the original
framework.’ In this report the three Arctic ecozones of the original framework (Southern Arctic,
Northern Arctic, and Arctic Cordillera) are referenced in descriptions of herd ranges for greater
clarity.

Pacific
Maritime

Western ! i . Atlantic
Interior Basin [Maritime

Mixedwood
Flains

4 Ecological Stratification Working Group. 1995. A national ecological framework for Canada. Agriculture and Agri-

Food Canada, Research Branch, Centre for Land and Biological Resources Research and Environment Canada, State
of the Environment Directorate, Ecozone Analysis Branch. Ottawa/Hull, ON. 125 p. Report and national map at 1:7
500 000 scale.

> Rankin, R., Austin, M. and Rice, J. 2011. Ecological classification system for the ecosystem status and trends
report. Canadian Biodiversity: Ecosystem Status and Trends 2010, Technical Thematic Report No. 1. Canadian
Councils of Resource Ministers. Ottawa, ON. http://www.biodivcanada.ca/default.asp?lang=En&n=137E1147-1
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INTRODUCTION

Historically, caribou were found in all Canadian provinces and territories — they are currently
present in seven provinces and the three territories (Figure 1). Northern caribou, as reported on
in this assessment (Figure 2), include migratory tundra caribou of three sub-species and the
non-migratory Peary caribou (Rangifer tarandus pearyi) that are found on the islands of the
Canadian Arctic Archipelago (Banfield, 1961; Rothfels and Russell, 2005). The three sub-species
included in migratory tundra caribou are: 1) barren-ground caribou (Rangifer tarandus
groenlandicus), ranging east of the Mackenzie River; 2) Grant’s caribou (R. . granti), ranging
west of the Mackenzie River; and, 3) certain herds of woodland caribou (R. t. caribou): the two
large herds in Ungava and two small herds that calve along the south coast of Hudson Bay
(Campbell, 1995; Abraham and Thompson, 1998). We follow Bergerud et al. (2008) in referring
to the Ungava caribou as migratory tundra caribou based on their ecological strategies for
calving. Migratory tundra caribou occur in eight provinces and territories, although they
currently occupy an area that is smaller than their historical distribution. Migratory tundra
caribou are undergoing an assessment, starting in late 2011, by COSEWIC, the Committee for
the Status of Endangered Wildlife in Canada. COSEWIC has assessed Peary caribou as
Endangered and the Dolphin and Union Herd is listed as Special Concern (Government of
Canada, 2011). In 2011, Peary caribou were listed under Schedule 1 of the federal Species At Risk
Act (Government of Canada, 2011).
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Figure 1. Current distribution and status designations of Rangifer in North America.

Migratory tundra populations (this includes barren-ground, Grant’s, and some herds of boreal woodland
caribou) as well as Peary and Dolphin and Union populations marked on this map are covered in this
paper. See Environment Canada (2011) for an update of the current distribution of boreal caribou.
Source: adapted from Hummel and Ray (2008). Map reprinted with permission from Dundurn Press Ltd.
© 2008.

Northern caribou
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Figure 2. Northern caribou subspecies and groupings.
All caribou belong to the species Rangifer tarandus. See text for sources.



Northern caribou are found, at least in some seasons, in all the northern ecozones*: Arctic, Taiga
Shield, Taiga Plains, Taiga Cordillera, and Hudson Plains, as well as in the western part of the
mid-latitude Boreal Shield Ecozone*. Only Peary caribou and Hudson Plains forest-tundra
caribou have annual ranges within or primarily within a single ecozone*; the barren-ground
herds and the migratory tundra woodland caribou herds of Quebec and Labrador calve and
summer in one ecozone* and winter in one or two other ecozones*. The major and best known
migratory tundra herds (Porcupine, Cape Bathurst, Bluenose-West, Bluenose-East, Bathurst,
Qamanirjuaq, Beverly, Leaf River, and George River) calve within the Southern Arctic.
Campbell et al. (2010) mapped the cumulative distribution of the Qamanirjuaq Herd based on
locations of satellite-collared cows from 1993 to 2008. The herd’s southern distribution coincides
with the northern boundaries of the Boreal Shield and the Hudson Plains ecozones*.

The Ahiak Herd is included in this discussion as a major herd, based on the likely number of
caribou and the size of the annual range (Gunn et al., 2000b). The herd was not the focus of
much management effort until 2006. The resulting gaps in information have led to uncertainty
about the Ahiak Herd’s relationship to other herds, especially to the Beverly Herd (Gunn et al.,
In Press; Nagy et al., 2011). In this report, while we acknowledge these differing interpretations,
we refer to the Ahiak as a discrete herd until all the evidence additional to the broad-scale
analysis of satellite-collar locations undertaken by Nagy et al. (2011) has been comprehensively
reviewed.

Also within the Southern Arctic are the herds on the large islands of Hudson Bay
(Southampton, Coats, and Mansell islands). The Northern Arctic includes the northeast
Nunavut mainland, where the Wager Bay, Lorillard, Melville Peninsula, and several smaller
herds calve. Peary caribou and the Dolphin and Union Herd on Victoria Island also calve in the
Northern Arctic.

Report objective

The objective of this report is to summarize information on trends in numbers, distribution, and
habitat of northern caribou. As noted in the Preface, this report forms a part of the background
material for the 2010 assessment of status and trends of Canada’s ecosystems, undertaken by
the Canadian Councils of Resource Ministers (Federal, Provincial and Territorial Governments
of Canada, 2010). The target audience for this report is resource managers and organizations
and individuals with an interest in status and trends of northern caribou.

Information sources

A key finding of the 2010 assessment of Canada’s ecosystems was that the assessment had been
hindered by the shortage of consistent, long-term, standardized, and accessible ecological
monitoring results for Canada (Federal, Provincial and Territorial Governments of Canada,
2010). While there are better data for caribou than for many other species and ecosystem
aspects, the experience of the authors in preparing this report supports this general key finding.



The level of monitoring and research on northern caribou varies considerably among herds and
their ranges. Survey methods have changed over time and vary from region to region and the
level of detail in reporting estimates varies widely. These factors make assessment of broader
trends difficult.

Accessibility of survey results is also uneven. The most useful records were reports containing
data sets and methodology, either published as agency reports and made available on the
internet or published through scientific journals. Much of the data on caribou herds, however,
remain in draft or unpublished reports that are difficult to acquire and not archived. Some
survey results are only available in file records, media releases, unreferenced websites, or
through personal communications. Older herd population estimates have often been repeated
in newer publications, often without information on variance or methodology. As the older
reports are often difficult to acquire, this is leading to a loss of information from earlier surveys.
Some older estimates have been revised based on improved understanding of herd
distributions or to make older estimates more comparable with recent survey results. This is a
potential source of confusion as it can lead to conflicting population estimates being reported in
documents and websites.

In producing this report, data on herd status and trends were compiled through literature
searches and consultation with regional caribou experts. Data presented in this report are
compiled and annotated, along with references and graphical presentations, and are available in
a spreadsheet.

WHAT IS HAPPENING?

Caribou numbers typically rise and fall over a timescale of decades, but the information to
measure population trends, especially trends before the 1970s, is more qualitative than
quantitative. Aboriginal elders recall periods of abundance and scarcity. Other indicators of
past caribou abundance and distribution include traditional place names (Legat et al., 2002).
Highs and lows in historic abundance since the 1800s have been reconstructed from the
frequency of hoof scars on spruce roots, at least for the Bathurst and George River herds
(Payette et al., 2004; Zalatan et al., 2006). Current ranges and trends are presented in Figure 3,
based on information summarized in this report.
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Figure 3. Ranges and recent trends of northern caribou populations in Canada.

The time spans used to assess the recent trends vary, depending on survey data available. This map has been updated from the version published in

Canadian Biodiversity: Ecosystem Status and Trends 2010 (Federal, Provincial and Territorial Governments of Canada, 2010).




On the mainland, caribou numbers were low from the 1950s until the 1970s, when the major
herds began to increase (Kelsall, 1968 and this report). The increases continued into the 1980s
for the major mainland herds, as well as for the Dolphin and Union Herd on Victoria Island. All
eight major mainland caribou herds from the Western Arctic east to Hudson Bay have declined
since their peak abundance in the mid-1980s to mid-1990s (the exact timing depends on the
herd). The herds currently considered to be still in decline are the Bathurst, Beverly, Leaf River,
and George River. After a calving ground photographic census in 2008, which was the first
census since 1994, the trend for the Qamanirjuaq Herd was determined to be a statistically
insignificant decline. The Porcupine Herd increased in numbers in the 2010 census from the
previous census in 2001; the Cape Bathurst and Bluenose-West herds have stabilized at low
numbers between 2006 and 2009, following a period of sharp declines; the 2010 census of the
Bluenose-East Herd showed that the herd has increased since 2006. Since the mid-1980s, the
George River Herd declined, based on the census results for 2010. The neighbouring Leaf River
Herd, which increased from the mid-1980s at least until the most recent census (2001), is now
considered to be declining based on information on demographic rates. The status of the Ahiak
and several herds on the northeast mainland (Wager Bay, Lorillard, Melville Peninsula, and
other smaller herds on Boothia Peninsula and Simpson Peninsula), Baffin Island, and the
smaller islands in Hudson Bay are currently unknown. The exception is the Southampton
Island Herd whose abundance is tracked during aerial surveys at relatively regular intervals. By
2007, the herd had declined to half the peak size estimated in 1997. The Dolphin and Union
Herd likely declined between 1997 and 2008 after increasing during the 1970s and into the mid-
1990s. In the Hudson Plains Ecozone*, the small Cape Churchill Herd appears stable while the
Pen Islands Herd may be in decline. On Baffin Island, a recent compilation of reports and local
knowledge indicates that caribou numbers are at a low in the cycle of abundance. See herd-
specific assessments, on page 28, for further details and references for the trends summarized
here.

The trends in abundance are based on one indicator — the number of caribou in the herd,
estimated either through calving-ground or post-calving counts (Gunn and Russell, 2008). In a
few herds, such as the Bathurst and George River herds, the trends in total numbers are
supported by measured trends in demographic indicators such as adult or calf survival. In other
herds, especially the Beverly Herd, monitoring of herd size was infrequent and supporting data
on demographic rates were not collected.

The rates of increase and decrease of individual herds vary greatly, as can be seen when the
rates of change for herds are plotted for periods when they were increasing (after 1970) and
periods when they were decreasing (generally after the 1990s) (Figure 4). The herds with the
greatest rates of increase were the Southampton and Bathurst, while the Bluenose-West and
Porcupine herds showed the lowest rates of increase among herds for which there are sufficient
data. During the decline phase, the Cape Bathurst Herd had the greatest rate of decline,
although, with only a few breeding females on the Beverly traditional calving grounds in recent
surveys, the rate of decline of the Beverly Herd may have been greater. Data are insufficient for
the Beverly Herd to calculate this rate.
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Figure 4. The exponential rate of increase and decline of major tundra-dwelling caribou herds in Canada.
The chart shows the annual rate of change during increase and decline phases, based on conversion of
the population estimates to natural logarithms. The years used vary among herds depending on when
herds were increasing and decreasing and when population estimates were made. For the Porcupine
Herd, where a change in trend direction was detected in the 2010 survey, the rate of increase is the
average of 0.033 (1972-1989) and 0.035 (2001-2010).

Source: rates based on population estimates that are shown and referenced in the herd-specific
assessment section starting on page 28. Methodology based on Caughley (1977) as presented in Gunn
and Russell (2008).

Trends in a herd distributions will change through time; shifts in distribution, however, are not
well documented and are uncertain. Information from aerial surveys and satellite-collared
individuals generally has not been analyzed to describe trends in distribution. Migratory tundra
caribou characteristically shift their winter distribution among years and winter ranges often
overlap between neighbouring herds (Schmelzer and Otto, 2003; Bergerud et al., 2008).
Additionally, as herd abundance rises and falls, distribution — especially winter distribution —
can shift (Bergerud et al., 2008). Maps of historical distribution (Banfield, 1961) and winter
distribution since the 1970s, at least for the Beverly, Qamanirjuaq, and Bathurst herds (Gunn

et al., 2001; BQCMB, 2004), hint at a contraction in the southern boundary of the winter
distribution in northern Manitoba, Saskatchewan, and Alberta. During the 1996 to 2010 decline
of the Bathurst Herd, the winter distribution of the satellite-collared cows showed a trend
towards wintering further north of the 60* parallel (Gunn et al., 2011b).

Trends for Peary caribou are generally more difficult to define, given the infrequency of surveys
(COSEWIC, 2004). The overall trend of Peary caribou between 1961 and 2010 is a decline. For
Peary caribou on the larger southern islands of the Northern Arctic, declines recorded in the
1990s have not been reversed. On Prince of Wales and Somerset islands, there is no evidence for
recovery following the collapse of the population between 1980 and 1995 — almost no caribou



were found during 2004 surveys. Peary caribou on Banks and northwest Victoria Island are
monitored relatively frequently. Abundance declined sharply in the 1980s and into the 1990s;
low numbers have persisted. Further north, on the Queen Elizabeth Islands, there has been an
overall decline since 1961, especially on the western Queen Elizabeth Islands (Miller et al., 2005).
Those islands include the more frequently surveyed Bathurst Island, where caribou declined
from 1961 to 1974. From the late 1970s into the early 1990s, Peary caribou on Bathurst Island
recovered to the 1961 levels and then three consecutive severe winters triggered a collapse in
numbers, followed by some recovery. See the section on Peary caribou, starting on page 40, for
further details and references for the trends summarized here.

WHY IS IT HAPPENING?

The current declining trends for some mainland caribou herds, as well as the recent declining
trends with current indications of stabilization or recovery for other herds, are likely a reflection
of natural cycles in caribou abundance accentuated by the cumulative effects of increasing
human presence on the caribou ranges. More conjectural is to what degree climate warming
and attendant broad-scale habitat changes are factors in the natural cycles.

The causes of declines are complex, with the roles of the various contributing factors changing
as the declines continue. Caribou are similar to other northern herbivorous mammals (voles,
lemmings, and hares) in that their abundance is cyclic (Morneau and Payette, 2000; Gunn, 2003;
Zalatan et al., 2006) and, overall, the cycles are likely driven by climate interacting with forage
availability, predation, and pathogens. Weather tends to have a decadal pattern, influenced by
major patterns, such as the Arctic oscillation, switching between negative and positive phases
(Bonsal and Shabbar, 2011). Winter temperatures and snowfall patterns, the most affected
weather factors, interact with forage growth and availability. Winter conditions and forage
availability influence caribou condition, which determines birth rates and calf survival
(Couturier et al., 2009a; Couturier et al., 2009b). Trends in annual calf survival and fecundity
also play a role in changing herd abundance.

Weather also interacts with parasites, such as warble flies, whose activity depends on summer
weather. Weather affects the transmission of internal parasites, which in turn influences forage
intake as caribou alter their feeding sites to try to reduce their exposure to the parasites (Van
der Wal et al., 2000). Predation and harvest by humans have a pivotal role in declines as even
small annual reductions in adult female survival strongly influence population trends (Gaillard
et al., 1998).

Combining population estimate data on Canadian herd numbers since 1970 and scaling herd
size relative to maximum estimates for each herd indicates that, on average, northern caribou
numbers in Canada have increased from lows around 1975 to a peak around 1995, followed by
a decline with some indication of a recent levelling off or reversal of the decline (Figure 5). The
timing and magnitude of the changes vary.
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Figure 5. The relative size of tundra-dwelling wild Rangifer herds (Canada).

The line represents the six-year running average. Other symbols represent individual herds. Relative
population size is calculated as the population estimate for the year as a proportion of the maximum
recorded estimate. Note that the maximum recorded estimate is not necessarily the peak population
over this timeframe, as surveys usually did not cover the entire period and were not conducted every
year.

Source: based on data that are shown and referenced in Figure 7 to Figure 14 and Figure 16 to Figure 18

On the High Arctic islands, weather is an overwhelming influence as periodic severe winters
trigger large-scale mortality and reduction in productivity (Miller and Gunn, 2003; Harding,
2004). Although the signals of climate warming are strong in the High Arctic (Zhang et al.,
2011), relating those trends in weather to changes in Peary caribou abundance is uncertain,
partly because of high annual variability in climate and infrequent monitoring for most Peary
caribou. The other reason is that harvest and predation also affect Peary caribou abundance.

Muskox trends in abundance tend to differ from Peary caribou, although this is area specific.
Muskox increases relative to Peary caribou decreases have raised the question of competition.
The role of intra- or inter-specific competition for forage is conjectural as diet and habitat
selection differ considerably between caribou and muskoxen (Gunn and Dragon, 2002). On
Banks Island, however, there was overlap in the use of some plants, such as willow, by Peary
caribou and muskoxen (Larter and Nagy, 2004), which suggests that a competitive relationship
could occur. Less emphasis has been placed on determining whether the increasing muskox
abundance supported increased wolf numbers which, in turn, could increase predation rates on
Peary caribou (Gunn and Dragon, 2002). Even less attention has been given to studying the
relationship between caribou and muskoxen and their parasites. Hughes et al. (2009), however,



discussed levels of intestinal nematode worms and warble flies in muskoxen and caribou for the
Dolphin and Union Caribou Herd.

The cumulative effects of increasing human presence on caribou ranges (number of people as
well as non-renewable resource exploration and extraction and infrastructure development) are
largely unknown. However, tools are being developed to examine how responses of the
individual caribou can be scaled up to measure population-level effects (Gunn et al., 2011b).
Some recently constructed mine projects monitored effects on caribou. Changes in caribou
distribution and time spent foraging were reported (Gartner Lee Limited, 2002). In response to
large open-pit mines on the tundra summer range of the Bathurst Herd, caribou distribution
was reduced in a 10 to 15 km zone of influence around the mines (Boulanger et al., 2004).
Changes in the atmospheric transport of contaminants on individual caribou body burdens are
monitored for some herds (Gamberg, 2009) and the results evaluated in relation to potential
impacts on human health. These evaluations conclude that nutritional benefits of consuming
caribou far outweigh any risks from the low levels of contaminants (Van Oostdam et al., 2005;
Donaldson et al., 2010).

WHY IS IT IMPORTANT?

Northern people and caribou are so inter-related that, without caribou, the Arctic would indeed
be the barrens. Aboriginal people recognize the central role of caribou in tundra and taiga
ecology and the inter-connection of caribou with the culture of many Aboriginal Peoples has
parallels with the role of salmon on Canada’s Pacific Coast.

Caribou are a numerically abundant, large-bodied herbivore in a relatively simple food web.
Common species shape ecosystems by their sheer strength of numbers (Gaston and Fuller, 2008)
which means that trends in their numbers are important in the structure and functioning of
tundra and taiga ecosystems. At its simplest, the caribou role in the ecosystem is the net effect of
forage removal, production of greenhouse gas, and return of nutrients through faecal pellets.

Based on energetics modelling (Russell et al., 2005), annually, a caribou:
- removes: 900 kg of forage (2.5 kg per day),
- produces: 20 kg of methane (55 gm per day), and
- returns to ecosystems: nutrients in the form of 270 kg of faecal pellets (30g x 25
times a day).

At the herd scale, annually, 170,000 to 350,000 caribou:
- remove: 153 to 315 million kg of forage,
- produce: 3.4 to 7 million kg of methane, and
- return to ecosystems: nutrients in the form of 46 to 94 million kg of faecal pellets
spread over the herd’s annual range (150 to 300 kg/km?).

As caribou travel and rest on frozen waterways, the nutrient return from faecal pellets is to
aquatic as well as to terrestrial ecosystems.
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The role of caribou in the ecosystem, however, is more intricate and complicated than the mere
removal of forage, emission of gasses, and return of nutrients. The boreal and arctic food webs
have relatively few links, which does not mean that they are simple systems — the links
represent complex inter-relationships among the organisms. Northern ecosystems are nutrient-
limited because so much carbon is inaccessible, with only a shallow active layer of the soil
thawing each year. Caribou, through their forage intake and output (faecal pellets), have
complex and cascading effects that are strongly patterned over time and space (Kielland et al.,
2006). As well, caribou support a diverse group of other species, including external parasites
such as blood-feeding mosquitoes. Mosquitoes, in turn, through the filter-feeding of their
larvae, are a key element in nutrient cycling in aquatic systems. Further up the food webs,
caribou support large-bodied and medium-sized predators and scavengers. Earlier debates
about top-down (predator) or bottom-up (forage) regulation of caribou populations are now
replaced by an appreciation of how nutrition and predation interact (Brown et al., 2007).

Relationships between plants and caribou include the plants’ responses to caribou’s highly
selective foraging. Caribou are selective for individual plant species and forage for buds and
young leaves to maximize nutritional value (White and Trudell, 1980; Russell et al., 1993). The
gregarious and migratory behaviour of migratory tundra caribou forces their role in ecosystem
structure and functioning to be strongly scale dependent (Griffith et al., 2002). As caribou
convert plant tissue into body mass and faecal pellets, their local foraging movements and
seasonal migrations lead to a redistribution of nutrients within and across ecozones*. In the
taiga ecozones*, the effects of caribou herbivory lag by a season as caribou are foraging during
winter when most plant growth and nutrient cycling is quiescent due to sub-zero temperatures.
Over the timescale of decades, caribou winter ranges expand and contract and the herds cycle
from high to low abundance. Abundance can vary three-fold, with cascading effects on plants
and nutrient cycling as the plant communities shift from one state to another. Succession of
plant communities as a response to intensity of foraging includes, for example, lichen-
dominated communities shifting to moss, and moss communities shifting to grass (Van der
Wal, 2006).

Nitrogen is a limiting factor for plant growth. Caribou summer grazing can increase the rate of
soil nitrogen cycling, 1) through influencing the amount of plant litter, which changes the soil
microclimate for decomposition and mineralization processes; and 2) by adding soluble
nitrogen from faecal pellets and urine (Olofsson et al., 2004). The changes vary with season and
time and with the intensity of grazing (Kielland et al., 2006).

Caribou are often a frequent item in the diet of predators and scavengers, although predator
dependence will vary with accessibility, as wolves, grizzly bears, and wolverine will feed on
alternate prey and on other food in the absence of caribou. In the Southern Arctic in the mid-
1990s, the Bathurst Herd of 350,000 caribou was estimated to support some 1,000 wolves (Cluff,
2004, pers. comm.) and about 450 grizzly bears (based on an estimated minimum density of 3.5
bears per thousand square kilometres: Gau and Veitch, No Date).

Wolves will use caribou at the rate of just under one caribou every 10 days (Hayes and Russell,
2000). On the Bathurst Herd'’s spring to fall ranges, grizzly bears were effective predators and
caribou made up 10 to 93% of their diet, depending on the season (Gau et al., 2002). An adult
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male needs about 8 kg of caribou meat daily to fulfil its daily energy requirement during
normal activity (Walker et al., 2006). Although this evidence points to carnivores being effective
predators on caribou, the overall effect of predation in regulating caribou population dynamics
is complex and incompletely understood. Krebs et al. (2003) suggest that the Northern Arctic
ecosystem is driven less by predation and more by variance in weather.

Caribou have provided the basis of the cultures of people in the Arctic for thousands of years
(Gordon, 2005) and still play a central role in their lives. A measure of the importance is the
annual harvest, which, in Nunavut (1996 to 2001) averaged 24,522 caribou (Priest and Usher,
2004). In the Northwest Territories, Dene, Inuvialuit, and Métis from almost all communities
currently hunt the migratory herds. The minimum annual harvest in the Northwest Territories
is about 11,000 caribou (Department of Environment and Natural Resources, 2006).

A study commissioned by the Beverly and Qamanirjuaq Caribou Management Board
determined the total net annual economic value of the Beverly and Qamanirjuaq caribou
harvest (meat, hides, and antlers) to be $19.9 million, based on an estimated harvest by all
communities for the 2005/06 hunting season of approximately 14,000 caribou (InterGroup
Consultants Ltd., 2008). This study calculated regional net values per caribou varying from
about $1,050 to $1,720 by taking into account differences in production costs (including travel
costs) and replacement costs (for high grade beef). The authors also concluded that, above and
beyond this direct value, the herds are integral to the maintenance and transfer of knowledge,
skills, and culture for people throughout the herds” ranges.

THREATS

Predation, parasites, disease

Although predation, diseases, and parasites are part of the ecology of migratory tundra caribou,
they are listed here as threats because their role in trends in caribou abundance interacts with
human activities. The interactions work in a number of ways at the individual and herd scales
and include variables such as whether predation is additive or compensatory to harvesting. The
major predators of migratory tundra caribou are wolves and grizzly bears, but wolverines, lynx,
and eagles all take caribou as well. Wolves and grizzly bears are effective predators of caribou
of all sex and age classes and caribou have evolved behavioural strategies such as spacing
themselves across their landscapes to reduce the risk of predation (Bergerud et al., 2008).

Numbers of predators are infrequently monitored on the ranges of the various caribou herds.
Some information is available for the ranges of the Bathurst and Beverly herds. During the
1990s, wolf den occupancy on the Bathurst summer range (Cluff, 2004, pers. comm.) and along
the Thelon River in Thelon Game Sanctuary (Hall, 2005, pers. comm.) decreased. The latter is
the Beverly Herd’s calving and summer range. Wolves are heavily hunted on parts of the
Beverly Herd’s winter range (Cluff, 2004, pers. comm.) and the trend (based on export permits
for pelts) was an increase in wolves harvested in the 1980s compared to the 1970s, which may
suggest an increase in abundance of wolves over that period. More recent information has not
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been compiled. Although annual variability makes measuring trends uncertain, wolf
abundance on the Bathurst range may have declined since the late 1990s (Adamczewski et al.,
2009). The number of grizzly bears increased during the 1980s and 1990s on the summer and fall
ranges of the Beverly and Bathurst herds (Mulders, 2009, pers. comm.).

Information on the status and trends of diseases and parasites in migratory tundra caribou is
fragmentary among herds and over time. The lack of information is partly because parasites
and diseases have not been considered as important as, for example, predators in caribou
population dynamics — which may itself reflect the lack of information. On Southampton Island
caribou abundance and condition are monitored and a recent high incidence of brucellosis in
both sexes has been implicated in the herd’s decline (Campbell, 2008, pers. comm.).

Through the CircumArctic Rangifer Monitoring and Assessment Network (CARMA)
International Polar Year projects, the herd-specific statuses for several parasites have been, and
continue to be, evaluated. The bacterium causing Johne’s disease, known for causing chronic
wasting and diarrhea in cattle, has been found in caribou from Greenland and was found at low
levels in Bathurst and Bluenose-West caribou in 2008 (Orsel et al., 2008). No evidence of chronic
wasting disease was found in Porcupine or Bathurst herds (CARMA, 2010b).

For a long time, appreciation lagged for the role of parasites and pathogens in caribou ecology.
However, that is changing: for example, gastro-intestinal worms occur in almost all caribou
(deBruyn et al., 2009) and, while the infections may not cause obvious symptoms, they are likely
costly to the caribou (Gunn and Irvine, 2003). For Svalbard wild reindeer, infection by parasitic
worms influenced fecundity and played a role in regulating caribou abundance (Albon et al.,
2002). Trends in parasites are unknown but warming temperatures and the northward
extension of some hosts raises concerns. An additional concern is that, on the caribou’s southern
ranges, the possibility of parasite-host switching occurs where caribou and other deer species
overlap in time and space (deBruyn et al., 2009). Hosts exposed to novel parasites maybe more
susceptible (Ball et al., 2001).

Several parasites link caribou with their predators because the parasite needs two hosts to
complete its life-cycle. The implications of this parasite linkage between predator and prey are
unknown for caribou, but are established for other species. For example, the hydatid tape-worm
infection in moose may increase the vulnerability of moose to wolf predation. Wolves are the
secondary host for this parasite (Joly and Messier, 2004). In caribou, Besnoitia tarandi is a single-
celled parasite with a two-host life cycle; carnivores and biting flies have been respectively
suggested as potential definitive hosts and vectors of besnoitiosis. Typically the parasite can
cause areas of roughened skin, but its overall effect on caribou health is unknown (Ducrocq

et al., 2009). The status of Besnoitia, assessed from caribou harvested in the fall from 2007 to
2009, was variable, with the Leaf River Herd having a higher percentage of infected caribou
(77% of males and 57% of females) than in the George River, Bathurst, and Bluenose West herds
(all in the range of 30 to 45%), and with the Porcupine Herd having an infection rate of only 8%
(Ducrocq et al., 2009).

One parasite whose status is better known is the warble fly, which is widespread on the
summer ranges of all herds, although considerably less common on the High Arctic islands.
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Caribou reduce their foraging time as they try to avoid the flies and, additionally, there are
immune costs once nose-bot and warble flies have parasitized the caribou. Heavy infestations
reduce calf growth, adult condition, and pregnancy rates (Weladji et al., 2003; Bergerud et al.,
2008). Summer weather influences the activity of the adult flies (Russell et al., 1993) and, at least
on the Bathurst Herd’s summer range, summers have warmed. The trend between 1957 and
2009 is for an increase in the index of suitable weather and a longer season for warble fly
harassment (Gunn and Poole, 2009; Witter, 2010).

Harvest

Harvest of caribou is part of people’s relationship with caribou and harvesting is a rich source
of information about caribou — their health, distribution, and ecology. However, in a changing
world, and especially if the trends in abundance are in decline, even slowly, harvest can play a
role in accelerating the decline (Adamczewski et al., 2009; Boulanger et al., 2011). The Cape
Bathurst, Bluenose-West, and Bathurst herds were declining in the early 2000s; this decline was
likely accelerated by a hunter harvest that remained substantial relative to the declining herd
size. When harvests were curtailed, the declines halted (see herd sections starting on page 28).

Changes that have occurred on caribou ranges since the 1970s include an overall increase in
number of people and shifting socio-economic patterns (such as wage-earning) which may
influence harvest levels. The human populations of the Arctic and the three taiga ecozones*
have all increased, the combined population almost doubling, from 59,390 people in 1971 to
107,213 people in 2006 (Figure 6). The increase in number of people is reflected in the increasing
size of larger communities (centralization) (Environment Canada, 2009)and increased seasonal
and all-year road developments, especially in the Northwest Territories and northern
Saskatchewan, on the southern edges of the winter ranges in the taiga and boreal ecozones*
(BQCMB, 2011; Trottier, 2011, pers. comm.). Caribou are adapted to respond to environmental
variability, such as severe winters or increasing predation levels, by changing their patterns of
movement across a large-scale landscape (Gunn et al., 2011a).
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Figure 6. Human population levels in northern Canadian ecozones®’, 1971 and 2006.
Source: census data from Statistics Canada compiled by ecozone® (Environment Canada, 2009)

The increasing number of people, a shift to wage-earning, and changing technologies for
hunting (snowmobiles, ATVs, aircraft, winter roads, and rapid communications) have likely
altered hunting effort and made finding and harvesting caribou more efficient. The relationship
between hunting effort and harvest levels, however, is largely unknown and this limits
understanding of the effects of hunting. Most of the understanding about the importance of
measuring hunting effort is from a range of exploited species other than caribou (Ludwig, 2001).
Schooling fish have parallels with gregarious caribou in relation to harvest vulnerability. For
pelagic fisheries, constant yield harvests can lead to population collapses if harvesting effort is
not directly related to local abundance (Mullon et al., 2005).

Understanding the effects of harvest is complicated as there are few measures of hunting effort
and data on harvest levels are sporadic over time. Levels of, or trends in, wounding loss are
unknown, although increased effort in management planning includes education and help from
Aboriginal elders about respectful hunting practices (for example PCMB, 2009; Tlicho
Government and Department of Environment and Natural Resources, Government of the
Northwest Territories, 2011). Harvest levels at the community level vary; this is related to
annual variability of the distribution of caribou on their seasonal ranges. In Canada’s territories,
most hunters are aboriginal and, under Canada’s constitution and under land claims settlement
acts, their hunting rights are protected. Generally, aboriginal hunters can harvest unlimited
numbers of caribou unless there is a conservation issue. A second category of hunters is
resident hunters. The trend is for fewer resident hunters in the Northwest Territories
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(Government of the Northwest Territories and NWT Biodiversity Team, 2010) as a result of
restrictions following the decline of herds. The third category of hunters is under the heading
“commercial”, which can include both harvesting for commercial meat sales and guided,
outfitted hunts by non-residents. The level of commercial harvesting has varied among herds.
Commercial use has been progressively reduced as the herds have declined and currently there
is no commercial harvesting of any Northwest Territories barren-ground caribou herd
(Department of Environment and Natural Resources, 2006) and commercial harvesting has been
sharply reduced in Nunavut (Coral Harbour, 2011; Dumond, 2011, pers. comm.).

In the late 1980s, the Government of the Northwest Territories recognized the importance of
collecting harvest information and initiated the collection of caribou harvest data from hunters.
This was a time when herds were at or approaching peak herd sizes. The Dogrib Harvest Study
collected information on the Bathurst Herd during the period 1986 to 1993 and reported that
annual harvests ranged from about 7,000 to 23,000 caribou (Boulanger and Gunn, 2007). When
the harvest study ended it was not replaced — although information collected in the 2005/06
season from check stations and community hunts indicated a decline in aboriginal harvest to
about 4,500 caribou (Boulanger and Gunn, 2007). In 2007, for the Bathurst Herd, the number of
tags per resident hunter was reduced from five to two and the harvest was restricted to bulls; in
2010 the harvest was reduced to zero (Miltenberger, 2010).

There is information for other herds on subsistence harvest levels, collected through harvest
studies established under land claims legislation (Usher and Wenzel, 1987). For example, the
annual caribou harvest in Nunavut from 1996 to 2001 averaged 24,522 animals (Priest and
Usher, 2004). Information on the western Northwest Territories herds (Cape Bathurst, Bluenose-
West, and Bluenose-East) is available through the Gwich’in Harvest Study (GRRB, 2009) and
Inuvialuit Harvest Study (Inuvialuit Renewable Resources Committee, 2003) for community
caribou harvests from 1988 to 1997. Information for 1998 to 2005 is available through the Sahtu
Harvest Study (SRRB, 2004; Bayha and Snortland, 2006). As an example of harvest trends drawn
from these studies, harvest from the Bluenose-West Herd in the Sahtu decreased from 1,022 in
1999 to 270 caribou in 2005 (SRRB, 2007).

The Beverly and Qamanirjuaq Caribou Management Board also provides estimates of caribou
harvests in the board’s annual reports. The combined harvest of the two herds was estimated at
14,080 in 2005/06, 13,770 in 2006/07, and 13,225 caribou in 2007/08 (BQCMB, 2006; BOCMB,
2007a; BQCMB, 2008a). With a lack of harvest data, the decline of the Beverly Herd, and
uncertainty around herd movements and harvest locations, there was not enough information
to provide reliable estimates for 2008/09 or 2009/10 (BQCMB, 2009; BOQCMB, 2010a). Recent
information on distribution of satellite-collared caribou suggests that the communities may also
be harvesting caribou from the Ahiak Herd whose winter distribution overlaps with the Beverly
Herd'’s typical winter range. If this is the case, previous harvest estimates for the Beverly Herd
are not reliable (BQCMB, 2009).

Monitoring harvest levels is also complicated by different political reporting systems. For
example, for the Porcupine Caribou Herd, harvest monitoring is the responsibility of two
countries, one state, two territories, and seven aboriginal governments or councils. As a
consequence, harvest reporting is sporadic and if detailed surveys are initiated they are seldom
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continued. Over the last 20 years, a reasonable estimate of total harvest has only been reported
for a three-year period (1992 to 1994) (PCMB, 2009). Because the Porcupine Herd had been
declining since 1989 and had potentially declined further since the population estimate in 2001,
the Porcupine Caribou Management Board, a co-management body that generates management
recommendations for the herd in Canada, developed a harvest management plan with options
for responding to periods of herd decline, stability, and growth (First Nation of the NaCho
Nyéak Dun et al., 2010).

On Southampton Island, caribou have been commercially harvested since the 1990s to supply a
local meat processing plant. Commercial harvest averaged 2,432 caribou from 1992 to 2003, with
an increasing trend over that period, while domestic harvest was estimated in 2006 at about
1,500 caribou annually (Campbell, 2006). The commercial harvest was suspended after the 2009
harvest because the herd 