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1.0 Executive Summary:

1. Barren-ground caribou herds across North America have undergone large changes in numbers over
time for hundreds and likely thousands of years, based on scientific studies and knowledge of
aboriginal elders. Variation in weather and forage quality and quantity on the calving and summer
ranges are probably major factors affecting population trend in most barren-ground caribou herds, but
the relationships are complex. Population trend and environmental trends may vary in neighbouring
her ds, t hus each herd has individual circumstance
1986 is I ikely the r esul telssirilartréndssn othes N\WiT/Nanavuttherdsc | e 0
and more widely in migratory caribou/reindeer herds across the global north.

2. There is no evidence that a significant proportion of Bathurst caribou cows switched to either of the
neighbouring Bluenose-East or Ahiak ranges, given the satellite collar data for the three herds, steep
decline in cow numbers on the Ahiak calving grounds 2006-2009, and likely continued decline in the
Bluenose-East herd. These conclusions would be stronger with greater collar numbers on the Bathurst
herd and a new population estimate for the Bluenose-East herd. Low rates of exchange between
collared cows on neighbouring calving grounds, as in these three herds, are consistent with results
from Alaska, Labrador/Quebec, and other herds in NWT and Nunavut.

3. Like other barren-ground caribou herds in the NWT, the Bathurst herd would most likely have declined
in the early 2000s regardless of harvest, with a later peak of calving and low spring calf:cow ratios
consistent with a declining herd from 2000 to 2006. Conditions for at least two other NWT herds
(Bluenose-West and Cape Bathurst) were similar in these years, as evidenced by late calving and
reduced June calf:cow ratios.

4. The overall pattern of decline followed by faster decline at lower herd size was similar in the Cape
Bathurst, Bluenose-West and Bathurst herds. In the Cape Bathurst and Bluenose-West herds,
estimated harvest rates in 2005 were high and unsustainable and included primarily cows. The switch
from rapid decline to apparent stability from 2006 to 2009 in both herds followed harvest closure in the
Cape Bathurst herd and harvest reduction (4% harvest with 80% bulls) in the Bluenose-West herd.
These changes suggest that harvest had contributed significantly to decline in these herds, particularly
at low numbers, and could have limited recovery if the harvest had not been restricted.

5. The aboriginal harvest of the Bathurst herd is not well documented but GNWT records of harvest by
outfitters, resident hunters, check-station data and model analyses suggest that a total harvest of about
4000-5000 cows/year and about 2,000 bulls/year is a reasonable estimate of annual harvest in recent
years. Unlike earlier periods of low caribou numbers, the hunter harvest likely did not decline as the
herd decreased, aided by easy access on winter roads to the communities and mines in the Bathurst
range. Aharvest of 5000 cows would have beemrow2in®9,botfit t he
would be 21.7% oft he her do6s e scowsmaune2D092A3owe Babvest estimate of 3000
cows would be 13.0% of the herdbés cows in June 20

6. The recovery of the Bathurst herd would require a substantial increase in cow survival and good calf
survival, with good fecundity. There is no level of calf recruitment that can compensate for current
estimated cow survival rates of 67-68% (mortality rate of 32-33%). If current cow survival rates, calf
survival rates and fecundity continue unchanged, the herd could be lost or may reach extremely low
numbers in 4-5 years. The smaller the herd becomes, the longer the expected period of recovery.
Although bull harvest has less impact on caribou population trend than cow harvest, skewing the sex
ratio strongly towards low bull:cow ratios should be avoided because of potential effects on population
genetics, the importance of prime bulls to migration, and the value of breeding by prime bulls to
temporally concentrated calving.
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7. At a cow survival rate of 86%, calf survival would need to be 50-53% in the Bathurst herd to result in a
stable herd, based on population modeling. At a cow survival rate of 91%, calf survival of 32-35%
would be needed for a stable herd. These estimates are model projections, but they are similar to
published estimates in other barren-ground caribou herds. Under optimal conditions, with no harvest,
the Bathurst herd might stabilize and begin a modest increase in about 5 years. However,
environmental trends, individual survival and normal year-to-year variation will occur in the real world,
thus all model projections are indicators of likely trend under a particular set of assumptions, not
predictions.

8. Poor recruitmentintheearly2000s contri buted substantially to the
Combined with higher recruitment in 2007-2009, this has led to an age structure with a slightly
increased representation of older cows, a substantial representation of very young cows, and
somewhat fewer middle-aged cows. In other caribou herds this kind of shift in age structure has
contributed to declines if the older cows had lower productivity or survival rates. Given the very high
cow mortality rates, good condition and high pregnancy rates in the Bathurst herd, this has probably not
been a significant factor in the Bathurst decline. The high proportion of very young cows could slow the
herdds recovery i nimayineed dngtheaysar dr twe te @ntrib@enyaungtsthe herd.

9. Although barren-ground caribou herds have been known to fluctuate in numbers over a wide range,
they may sometimes remain at low numbers for extended periods. At very low numbers, predator-prey
relationships may change, with the advantages of gregarious and temporally concentrated calving
(Aswampipmg@dat ors) |l argely | ost. Thi s nBawerlybeed, af f e
which is at very low numbers, with documented high cow mortality rates, low calf:cow ratios and limited
evidence of cows switching to the calving grounds of the more numerous Ahiak herd. This is an
example of the risks of a barren-ground caribou herd reaching very low numbers.

10. Environmental trends in the Bathurst range in recent years have included increasing temperatures and
increases in precipitation, but less precipitation as snow. The plant growing season has grown longer
and plant biomass has increased, but forage quality has shown a slow declining trend. Snowmelt on the
calving ground was annually variable; 1998 and 2008 were two early years, and 2001 and 2005 were
two late years. There has been a reduction in lichen-rich habitats on the winter range, largely as a
result of forest fires. High pregnancy rates, good body condition in Bathurst cows 2007-2009, and
higher spring calf:cow ratios than in the early 2000s suggest that environmental conditions for Bathurst
caribou in 2007-2009 were improved over the early 2000s.

11. Although information on wolf and bear numbers in the Bathurst range is incomplete, annual surveys of
wolf dens at the southern end of the Bathurst summer range since 1996 suggest that wolf numbers and
productivity have fallen rapidly in recent years as the caribou herd has declined. With few alternate
prey to sustain them, wolves decline in numbers as their prey declines. This typically manifests itself
through low pup survival and recruitment. Observations of wolves and bears on the Bathurst calving
grounds have been limited. In about 14,000 km of survey flight lines on or near the Bathurst calving
ground in June 2009, there were 8 bear sightings and 4 wolf sightings.

12. The diamond mines in the Bathurst summer range have resulted in reduced use by caribou around the
mines, to a distance of 14 km. This effect has been relatively small at the scale of the herd, with about
4% of the summer range affected by reduced use. Caribou may have also had increased energy costs
(more time spent running or walking, less time feeding) if they were near the mines, but this effect has
been small, in part because caribou have avoided the mines. Overall, effects of the mines to date have
been limited and are unlikely to have been a major contributing factor in the rapid Bathurst decline from
2006 to 2009. To date the largest effect of the mines is likely greater access for hunters on the
additional winter roads.
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3.0 Introduction (JA)

AJune2009sur vey on t he Bat hcaalwirggigroundaproduibed an estimatedob16,600 + 4,500
breeding females (rounded estimate + 95% confidence interval) and a population estimate of 31,900 + 10,900,
a decline of 70% in 3 years (Figure 3.1). This herd had declined slowly in the 1990s but its rate of decline
increased as the herd reached lower numbers. The accelerated decline and the importance of this herd to
NWT communities led to a number of analyses, workshops and plans for management actions to allow the
herd to recover. The Wek'éezhii Renewable Resources Board (WRRB) asked for a joint management
proposal for the Bathurst herd from the Tlicho (TG) and Northwest Territories (GNWT) governments by the end
of October 2009. Because the Bathurst range is large (ca. 350,000 km?, Figure 3.2) and takes in portions of
Nunavut, NWT and Saskatchewan, management of the herd must include several jurisdictions and all
communities that hunt this herd.

Breeding Cows Bathurst Herd 1985-2009 Bathurst Herd Size 1985-2009
250,000 T 600,000

200,000 500,000
400,000 |
150,000
300,000 |
100,000 -
200,000 | }
50,000
100,000 | | ﬁ
: ! &
[{a] w o« w (e7] © >

Figure 3.1. Estimated number of breeding females (left) and population size (right) of the Bathurst Caribou Herd,
1985-2009. All six estimates are based on calving ground photo-surveys. Error bars are 95% confidence
intervals.

Number Breeding Cows
Caribou Number

As a companion to the management proposal to the WRRB, biologists with the GNWT will also submit this
technical report on the Bathurst decline. A technical meeting was held in Calgary on Sept. 26 and 27, 2009 to
review the information and follow-up analyses carried out by statistician and modeler John Boulanger in
summer and fall 2009. In addition, a non-technical report on two workshop sessions on the Bathurst decline in
Yellowknife on Oct. 1 and 2, and Oct. 5 and 6, 2009 was prepared by Nesbitt and Adamczewski (2009).

A number of graphs and images are common to the technical and non-technical reports. Detailed analyses
and methods are included as supporting documents to the technical report. To ensure that the report is sound
and interpretations of the data are valid, GNWT asked Don Russell (semi-retired caribou biologist) and Jason
Fisher (Alberta Research Council) to attend the September meeting in Calgary and to review a draft of this
report as they would review a manuscript submitted to a journal for peer-review.

The objectives of this report are:

1) To review information on the Bathurst herd decline, with emphasis on the recent accelerated decline. This
includes field observations as well as associated modeling outcomes;

2) To evaluate possible explanations for the accelerated decline; and

3)To eval uat e t h & fohrecovdry ssing populatiprentodels and studies of other caribou herds.

9
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This report is a collaboration among the authors. Individual sections written primarily by one or more authors
are identified by the persontibs. initials at the begint

==

Calving, summer and winter ranges
Bathurst cows 2000 to 2007 :
calving: 3 - 13 June
53 individuals, 228 locations

- more frequently used
- less frequently used

o)

! summer: 6 July - 22 August
, 53 individuals, 979 locations

; - more frequently used

- less frequently used

winter: 6 December - 14 April
53 individuals, 2181 locations
- more frequently used

- less frequently used

above based on fixed kernel home range analysis at 70% and 95% levels

400

Figure 3.2. Calving, summer and winter ranges of the Bathurst caribou herd. Seasonal ranges are identified

based on satellite collar locations of cows from 2000 to 2007. Outer polygons are based on 95% kernel contours

and the inner ones are based on 70% contours. Winter roads to Gameti, Wekweeti and the active diamond mines

at Ekati, Diavik and Snap Lake provide access during winte
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3.1 Management context for the Bathurst caribou herd

Management of the Bathurst car i bou herd must take into account th
jurisdictions that share this herd. The her dBathurstal vi
Inlet since 1996 (Gunn et al. 2008a). The summer range is partially in Nunavut and partially in the NWT, much

of the fall and winter range is in the NWT, and a portion of the herd has been found south of the 60™ parallel in
Saskatchewan in some winters (Figure 3.2) . Within the NWT, a por tdiwimter of t
range lies with the Tlicho Settlement Area, a land claim area within which the Tlicho government has authority

over Tlicho lands. The Wek'eezhii Renewable Resources Board has responsibility for wildlife decision-making

in the Tlicho settlement area. The GNWT has responsibilities throughout the NWT; because other aboriginal

groups also hunt the Bathurst herd, GNWT must consult with them on any issues affecting harvesting rights.

The Bathurst herd is hunted by more communities than any other in the NWT. The four Tlicho communities
(Behchoko, Whati, Wekweeti, Gaméti)ar e wi t hin the herdés wintemDettehange.
N6 Di | comraumities south of Great Slave Lake also hunt the Bathurst herd. In recent winters, access to

caribou has increased by winter roads to the Tlicho communities Whati, Wekweeti, and Gameti, and roads to

mines at Discovery, Diavik, Ekati, and Snap Lake.

D Tlicho DD
D communities . GNWT
Tlicho TliCho

Gov 0t iti
2. Nov. 6/09 Joint Comgnl |ez:>
Ticho Tlicho/GNWT % OO0
Glov oy Mgmt Proposal FRTSR | Wekodee i
| R — Renewable Akaitcho,
2 Jﬁ i‘:’;ﬁ‘:}iﬂg > Resources <:' Metis,
GNWT — L 5 A Board stakeholders
oard
Y 4. (likely) WRRB @ID)
Akaitcho, Public Hearin
Metis, &:& GNWT 9
stakeholders

3. Consultation O

on Proposal

1. InformatiotSharing D Akaitcho, Metis, D
(July-October) stakeholders

5. WRRB
\ 4 Management
~ 7 -] Recommendations

O 7 T\O
Figure 3.3. Management context for the Aﬁg‘t?s']"'(:)(:) l \\ D
o0

Bathurst caribou herd in 2009-2010. stakeholders O
Tlicho Tlicho

Gov ol communities

GNWT

Figure 3.3 identifies a sequence of actions that will result in management recommendations for the
Bathurst caribou herd. Proposed management may also affect the herds east and west of the Bathurst
herd (Ahiak and Bluenose-East)

1. Development of management actions for the Bathurst herd began with information-sharing meetings
and workshops in summer and fall 2009 (Figure 3.3).
2. The WRRB asked for a joint management proposal from the Tlicho government and GNWT by Oct. 30,

2009.
3. GNWT will consult on the proposal with other groups and aboriginal governments, some of whom do
not have settled land claims.
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4. The WRRB will most likely call for a formal hearing on Total Allowable Harvest for the Bathurst herd in
early 2010, and any concerned communities and groups may make presentations as intervenors at
these hearings.

5. TheWRRB will then make management recommendations
are approximate and may change.

Cape Bathurst Herd 1985-2009

NWT/Nunavut Barrerground Caribou Herds,
19852000 (mapped by J. Nagy, GNWT ENR)

: Bluenose East Herd 1985 -20097 100 ] .- Ahiak Trend
Y i \\ g 160 | 2006-2009
140 =

Porcupine Herd 19;

LLLLL

' t\ BluenoseWestHerd 19852009
Beverly Herd 1985-2009

é
N

(714

Legend

l:l Cape Bathurst
- Bluenose-West
- Bluenose-East
- Bathurst

B Aniak
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Figure 3.4. Annual ranges and population status of barren-ground caribou herds monitored by GNWT biologists,
1985-2009. The Porcupine and Qamanirjuaq herds are monitored by Alaska/Yukon biologists and by Government
of Nunavut, respectively.

3.2 Status of NWT/Nunavut Barren-ground Caribou Herds Monitored by GNWT in 2009

Barren-ground caribou herds in the NWT and Nunavut are defined based on calving grounds to which breeding
females return annually in June. The same approach is used throughout North America where these herds
occur (Gunn and Miller 1986, Valkenburg et al. 2003, Gunn et al. 2008a). Biologists with the GNWT monitor
several of these herds (Figure 3.4). Each annual range on the map is based on an accumulation of locations
from satellite collared cows over time, using the 95% kernel contour to draw the outside boundary. The calving
ground for each herd is shown as a solid block at the north end of the annual range, and is likewise based on
satellite collared cow locations. All the herds shown in Figure 3.4 declined over the period 1985 to 2008, some
more rapidly than others.
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The Por cupi neis notshowndon the mep. dt is found to the east of the mapped area, in northern
Yukon and Alaska. This herd was estimated at 178,000 in 1989 and then declined at a gradual rate through
the 1990s and 2000s (survey information from web-site of the Porcupine Caribou Management Board
http://lwww.taiga.net/pcmb). Alaskan biologists have used post-calving photo surveys for this herd, but since
2001 have been unable to complete one of these surveys because of weather problems. These surveys can
provide population estimates with high precision (Valkenburg et al.1985, Rivest et al. 1998, Rettie 2008) but
they require relatively large numbers of satellite collars (Rivest et al. 1998, Rettie 2008) and they rely on the
caribou forming dense aggregations of hundreds or thousands in response to insect harassment in July.
These groups can be photographed and counted. Caribou may not aggregate sufficiently in cooler or windier
weather, preventing photography and a population estimate. Post-calving surveys were attempted on the
Porcupine herd annually from 2003 to 2009 but failed due to unsuitable weather. A population model used for
this herd suggests that the herd numbered about 90,000 in 2009; the Porcupine herd has been well monitored
(calf:cow ratios, cow survival estimation, harvest data, etc) so biologists are confident in the model projection.

The Cape Bathurst herd is one of the smaller barren-ground caribou herds in the NWT. It was estimated at
19,300 £ 5,400 in 1992, then declined to about 11,100 + 1,800 in 2000 and just 2,430 = 260 in July 2005 (Nagy
and Johnson 2006). Because the 2005 survey of this herd showed such a steep decline in 5 years, it was
repeated in 2006 and the decline was confirmed with an even lower estimate (1,820 = 150; Nagy and Johnson
2006). The preliminary estimate for a July 2009 survey of this herd is 1,930 + 350 (T. Davison, ENR Inuvik
Region, pers. comm. Oct. 2009).

Figure 3.5. Post-calving photo surveys used on the Cape Bathurst, Bluenose-West and Bluenose-East herds.
Groups of caribou are photographed from a small aircraft, and caribou are counted digitally. A high proportion
of caribou (>90%) are found in groups with at least one satellite collar. Large groups usually have several collars.

The Bluenose-West herd is the Cape Bathur st her ddéds eastern neighbor and s
over the same period. From a peak herd size estimated at over 112,400 + 25,600 in 1992, this herd declined

to about 76,400 * 14,300 in 2000, then declined at a higher rate to 20,800 + 2,040 in 2005 (Nagy and Johnson

2006). The low result in 2005 was confirmed a year later with a repeated post-calving survey and an estimate

of 18,050 £ 530 caribou (Nagy and Johnson 2006). The preliminary estimate for a July 2009 survey of this

herd is 17,900 = 1,300 (T. Davison, ENR Inuvik Region, pers. comm. Oct. 2009). The Cape Bathurst and
Bluenose-West herds were in 2009 the only herds in Fig. 3.4 with a stable trend; all other herds showed a

declining trend.

Population estimates for the Cape Bathurst and Bluenose-West herds from 2000 on are based on individual
surveys for each herd. Previous post-calving surveys of the Bluenose herd in 1986, 1987 and 1992 were
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based on a single ABluenosedo herd. Populambasedonree st i me
analyses of the earlier combined Bluenose herds, as described by Nagy (2009b).

Population estimates for the Bluenose-East herd were not available before 2000, when this herd was
estimated at 119,600 + 25,400 (Nagy et al. 2008). Like its western neighbours, this herd declined steeply to an
estimated 70,100 £ 8,100 in 2005 and 66,800 + 5,200 in 2006 (Nagy and Tracz 2006, Nagy et al. 2008). The
2006 survey and estimate were repetitions of the survey and estimate a year earlier. A post-calving survey was
attempted for this herd in July 2009, but failed because of cool weather and insufficient aggregation by caribou.

Bathurst 2009 Calving Ground Survey (Jdrgy 3
(B CrOft’ J NIShI and many rr\nro\ Bathurst Herd Size 1985-2009
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2009 Calving distribution surveys flight lines

6. Correct for NeRregnant Cows & Bullg:
16,604 breeding cows x 100/72 x 100/72.
=Herd Size: 31,8%bunded to 31,900)

H
N
¥
Caribou Number
: g & 8
8 8 8
96 I e——

200,000
oo 95% Confidence Interval:G:032 100000 i
0 3
TR LI HE
2.Recon Surveglines 10 km apa! t T e
nearly all breeding cows in one small area Breading Cows Bathurst Herd 1985-2009
YE 5. Count Photos (JuBugust) 250,00
§ HighDensity: Breeding Cows 11,928
MediumDensity: Breeding Cows529 E w0
LowDensity Areas 47 2
Total 16604 = 3
:.Z 100,000
95% Confidence Interval, 451 H
t é’ 50,000
3. Photeplane takes pictures: ‘ . ; . 85228 8 2
. . 4. Ground Survey: Measure % Breeding Cows: 23233 e &
40% coverage Higbnsity, 20% Medium 71% overall y ° g

= |

Figure 3.6. Key steps in the June 2009 Bathurst calving ground photo survey. Reconnaissance flight lines
covered an area much larger than the actual calving ground, spanned Bathurst Inlet to the western end of the
Ahiak calving ground, and spanned an area to the west where the Bluenose-East calving ground would begin.
The photo-plane took photos over 40% of the high-density area and 20% of the medium-density area. Less than
2% of the cows were counted visually on low-density areas. Extrapolation to overall herd size used a fall 2008 sex
ratio of 38 bulls:100 cows.

The Bathurst herd was estimated at 472,000 + 72,900 in 1986, was stable or declined slowly through the
1990s and then at a higher rate in the 2000s (Gunn et al. 2008a). The June 2009 calving photos survey
resulted in an estimate of 31,900 £ 10,900, a decline of 70% in 3 years. Key steps in the calving photo survey
in June 2009 are in Figure 3.6.
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To the east of the Bathurst range, the Ahiak herd has had generally less monitoring than other NWT herds, in
part due to its remote range and in part because it is rarely accessible to NWT hunters. In recent years
satellite collars show that cows that calve on this elongated east-west calving ground south of the Queen Maud
Gulf have a long north-south migration that takes some cows as far south as Saskatchewan. Preliminary
analysis of satellite collar locations by J. Nagy shows that collared cows that use the more easterly end of the
Queen Maud Gulf area are tundra-wintering and have a pattern of movement distinct from that of the cows
using the more westerly portion of the Queen Maud Gulf. A population survey of the caribou in the Queen
Maud Gulf area (the first) is planned as a cooperative effort between Nunavut and NWT biologists for June
2010. Figure 3.4 includes a graph showing the average number of cows seen per 10-km transect on calving
reconnaissance surveys from 2006 to 2009; these show a strong downward trend over this 4-year period (see
Section 4.2).

The calving ground shown for the Beverly herd in Figure 3.4 is based on the traditional calving ground defined
by the Beverly and Qamanirjuaq Caribou Management Board, which was defined from previous surveys rather
than satellite collar locations. Satellite collared collar locations for Beverly cows are limited, in part because
community approval for satellite collars on this herd was not secured until 2006. In addition, calving
reconnaissance surveys in 2002, 2007, 2008 and 2009 have documented a decline of about 99% in numbers
of caribou cows using this calving ground in June. The most rapid decline occurred between 2002 and 2007.
Satellite collar locations of cows known to use the Beverly calving ground in June indicate that a few have
switched from the Beverly to the Ahiak calving grounds, and outside of the calving period, the Beverly satellite
collared cows do not appear to have distinct seasonal ranges. Mortality rates of the few Beverly collared cows
in 2006-2009 have been exceptionally high. In June 2008, the calf:cow ratio near the peak of calving was
15:100, where calf:cow ratios would normally be 70-90: 100 at this time of year. As a result, the Beverly range
shown in Figure 3.4 is nearly the same as the Ahiak range. This is an exceptional situation with (to our
knowledge) no precedent in Canadian technical studies of barren-ground caribou.

3.3 Calving and Post-Calving Surveys of Barren-ground Caribou in the NWT

GNWT biologists have used post-calving photo surveys for the more western barren-ground caribou herds
(Cape Bathurst, Bluenose-West and Bluenose-East) and calving photo surveys for the more eastern herds
(Bathurst and Beverly) since the 1980s. Nunavut government biologists have used calving ground photo
surveys for the Qamanirjuaq herd. Both methods have some advantages and some disadvantages.

Post-calving photo surveys provide estimates of total herd size as cows and bulls are counted. These surveys
require relatively large numbers of satellite collars because the collars are the primary cue to locations of
caribou groups. A few additional groups of caribou without collars are usually found near groups that have
collars, but usually well over 90% of the caribou found are in large groups with one or more collars. Re-
analysis of 2006 GNWT post-calving surveys by Rettie (2008) suggested that satellite collar numbers for the
Cape Bathurst, Bluenose-West and Bluenose-East surveys were sufficient in 2006, and he suggested that
2009 surveys of these herds should use 30, 60 and 40-60 collars, respectively, for these three herds. These
recommendations were met or exceeded for all three herds in 2009. Post-calving surveys can provide
population estimates with high precision, where nearly every adult caribou in the herd is counted from
photographs (Valkenburg et al. 1985, Rettie 2008, Nagy 2009a). However, photography may not be possible if
the weather does not lead to dense aggregations of caribou, as in the Bluenose-East herd in 2009 and the
Porcupine herd 2003-2009. In addition, larger numbers of satellite collars are expensive to purchase, deploy
and acquire locations from. There has been continuing opposition to the use of satellite collars in some
northern aboriginal communities, based on concerns over the effects of the collars on caribou and concerns
that handling animals is disrespectful to them. As a result, there have never been more than 20 satellite
satellite collars on the Bathurst herd and approval for satellite collars on the Beverly herd was not obtained in
Nunavut until 2006. A defensible post-calving survey of the Bathurst herd would not be feasible with less than
20 collars.
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Calving ground photo-surveys in the NWT estimate the number of breeding cows on the calving grounds.
These surveys have generally been less vulnerable to weather, although the photo-plane does require 1-2
days of good weather in June as it flies at about 2000 feet. In the 1980s calving ground photo-surveys were
done on the eastern Canadian herds with no satellite collars, as the reliability of breeding cows returning to
calving grounds was high. However, exceptional spring weather may delay cows from reaching their normal
calving grounds. In 2001 the Porcupine caribou cows calved far south of their usual coastal calving grounds
(Griffith et al. 2002) and very few cows were on the normal calving grounds that June. Satellite collars allowed
bi ol ogists t osmuvementsa@amd the tnesuahcalvingl patterns that year. Without satellite collars
a calving ground with fewer caribou than expected might be difficult to interpret. On Bathurst calving photo-
surveys in the 1990s and 2000s, even the relatively low numbers of satellite collars used (10-20) provided
some assurance t hadowsmwers partafthe surfeg asmadighddsortion during every June
survey were in the higher-density areas on the calving grounds. Because some of the non-pregnant cows and
nearly all the bulls are not on the calving grounds, an extrapolation to overall herd size is needed (see Section
5.1 for calculations). Some biologists are not comfortable with this extrapolation (Thomas 1998) and it does
tend to increase the variance or confidence interval around the population estimate.

A direct comparison of the post-calving and calving photo surveys has only been carried out once, with paired
surveys of the George River herd in Quebec/Labrador in 1994 (Couturier et al. 1996). The population
estimates in that case were very similar, providing some confidence that the two survey methods were
fundamentally sound.

3.4 Barren-ground Caribou: global status and population cycles

On a global scale, caribou and reindeer across their range in North America, Russia and Alaska show a largely
declining trend in 2009 (Vors and Boyce 2009; Figure 3.7). Of 58 caribou and reindeer populations, 34 were
reported as declining, 8 were increasing, and for 16 there were no data (Vors and Boyce 2009). A few of the
populations in Fig. 3.7 are boreal woodland caribou in Canada and summations of multiple herds in
Newfoundland, Norway and Sweden. The ecology of Scandinavian reindeer and Newfoundland caribou, with
essentially no wolves, differs from that of most Canadian migratory caribou herds. However, most of the
larger Russian, Alaskan and Canadian migratory caribou and reindeer herds were declining, even though
monitoring, management of caribou and management of predators differ widely across this vast northern
landscape. Vors and Boyce (2009) suggested that climate change and weather patterns are most likely the
main drivers in the current declines. Generalization about caribou and reindeer herds must be done with
caution, though, as there are exceptions, and conditions for individual herds may be unique. In
Quebec/Labrador, the George River herd has been declining since the early 1990s, but its neighbor the Leaf
River herd has increased over the same period (Bergerud et al. 2008). In Alaska the Porcupine and Western
Arctic herds are declining while the Central Arctic and Teshekpuk herds are increasing. Overall, however, the
declining trend in barren-ground caribou herds in NWT and Nunavut is consistent with a strong trend toward
declines in migratory caribou and reindeer across their range in Canada, Alaska, Russia and Scandinavia.

Traditional Knowledge of aboriginal people in the NWT and studies by biologists both have demonstrated that
barren-ground caribou have fluctuated widely over time, going back hundreds and possibly thousands of years.
Areeconstruction of a cycle in caribou numbers from
and troughs every 30 years (Figure 3.8). The peaks occurred in years when caribou were very numerous near
Rocher River (southwest of Great Slave Lake, near the Taltson River). During the low periods in caribou
numbers, hunters from Rocher River had to travel long distances to find caribou. Although the peaks have
occurred on a 30-year interval, successive peaks have been lower and lower, possibly due to increased
hunting and cumulative effects of development.

Long-time caribou biologist Tom Bergerud re-constructed a 200-year history for the George River herd in
Quebec/Labrador from a number of sources (Figure 3.9). Some of the information was from Innu and Inuit oral
history, including records of hunting at river crossings where people traditionally hunted caribou, and periods

16



Bathurst Caribou Herd Decline: DRAFT Technical Repaetenber 2009

when people starved. In addition, biologists used scars on black spruce tree roots from caribou migration trails
(Morneau and Payette 2000), calibrated against known population size for the George River herd from aerial
surveys 1960-2000. The re-construction shows that population highs were sometimes separated by prolonged
low periods, intervals between lows and highs varied in length, and successive peaks and lows sometimes fell
increasingly lower.
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Fig. 3.7 Population trajectories of 58 major caribou and reindeer herds worldwide. Herd ranges depicted in red
are in population decline and ranges depicted in green are experiencing population growth. Population data are
unavailable for herd ranges illustrated in grey. Time series of population estimates for 11 caribou and reindeer
populations are included to illustrate historical fluctuations in population size. The x-axis represents year of
population estimate and the y-axis represents estimate of population size.

(From Vors and Boyce. 2009. Global declines of caribou and reindeer, Global Change Biology 15: 2626-2633)

(@)

I n an application of the spruce root scar method pior
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from 1920 to 1980 (Figure 3.10). Thespr uce r oot scars and Tlicho el dersb
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cari bou numbers i n the d&éduptbhedecline im theel9®precordee from populaton p i
surveys, but suggested that the population peak may have occurred a few years before the peak population
estimate from aerial surveys.
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Figure 3.8. (From D. Beaulieu, ENR, Yellowknife) Cycles in caribou numbers over time based on Traditional
Knowledge of Chipewyan elders and several generationsof D.Beaul i euds f amil y.
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Figure 3.9. A 200-year re-construction of abundance in the George River herd in Quebec/Labrador. Adapted
from Bergerud, A. T., S. N. Luttich, and L. Camps. 2008. The return of caribou to Ungava. McGill-Qu e e n 6 s
University Press, Montreal and Kingston, Ontario.

In summary, the declining trend of the Bathurst herd, like those of other herds in NWT/Nunavut, is consistent
with a global declining trend in most migratory caribou and reindeer herds. Large increases and decreases in
numbers of Bathurst caribou and other herds have occurred in the past, based on Traditional Knowledge,
spruce root scars on caribou migration trails, and in the last 40 years, from aerial surveys. These fluctuations
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are most likely driven by weather at a large scale, although the relationships are complex (Gunn 2003).
Variation among neighboring herds has occurred, though, including sometimes opposite trends, thus
explanations for declines in particular herds must considereachher dés i ndi vi dual condi't

Figure 3.10. Locations of sampling sites in the summer/fall ranges of the Bathurst herd (top) and spruce root
scar frequency by year for the period 1900-2000 (bottom). The light grey period from 1920 to 1980 is the period
over which Tlicho elders provided their knowledge of Bathurst caribou abundance. From Zalatan, Gunn, and
Henry. 2006: Long-term abundance patterns of barren-ground caribou using trampling scars on roots of Picea
mariana in the Northwest Territories, Canada. Arctic, Antarctic and Alpine Research 38(4): 624-630.

19



