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Starting in the 1980s there was series of aerial surveys conducted by the Manitoba Department of Natural
Resources in the NFA area (Figure 6.10G-4). Surveyed areas common to the Eastern Boreal Shield
Ecozone included Cross Lake, Norway House and Split Lake Resource Areas. In 1983/84, there were an
2

estimated 1204 moose (LCI - 764, UCI - 1644) or a density of 0.04 moose per km (Elliot 1986a) in the
Cross Lake and Norway House Resource Areas. The ratio of 93 calves per 100 cows (Knudsen and
Didiuk 1985; Elliot 1986a) indicated a healthy recruitment rate that year. In addition, 26% of cows were
seen with twins, which is a second indicator of population health and adequate food resource availability.
Knudsen and Didiuk (1985) stated that 93 calves per 100 cows was the highest reproductive rate in the
province. In 1983/84, the population estimate in the Cross Lake Resource Area was 430 moose in this
area alone (Elliot 1987).
2

Surveys of the NFA Resource Areas conducted in 1985 estimated 1,871 moose over a 78,262 km area
(LCI – 1129, UCI – 2613) (Elliot 1985, 1986a). This survey area partially overlapped the Eastern Boreal
Shield Ecozone and covered the Split Lake, Nelson House and Southern Indian Lake Resource Areas
2
(Figure 6.10G-5). The moose density was 0.05 moose per km (Elliot 1986a). Elliot (1985) reported a ratio
of 68 calves per 100 cows east of the Churchill River and 33 calves per 100 cows to the west. Moose
production was high east of the Churchill River and led to the conclusion that there were two distinct
moose populations in the region with the Split Lake-Nelson House areas combined. The Southern Indian
Lake moose population (west of the Churchill River) was treated as a separate group (Figure 6.10G-6).
In 1986/87 the Cross Lake, Nelson House and the western portion of the Split Lake Resource Area were
surveyed to assess the population dynamics of moose and to investigate habitat relationships
(Figure 6.10G-7) (Elliot 1987). The Cross Lake moose population was previously surveyed and treated
together with the Norway House population (Figure 6.10G-5) (Elliot 1986a). The moose population in the
Cross Lake Resource Area increased slightly from 430 to 484 moose from the previous survey
(Elliot 1987). Although the calf:cow ratio decreased from 93 calves per 100 cows in 1983/1984 to 59
calves per 100 cows in 1986/87, calf production remained high. Survey results for the Split Lake – Nelson
House moose population are further discussed in the Western Boreal Shield Ecozone (Section 6.10.2).
In 1992/93, the size of the moose population was estimated for portions of the combined Norway House,
Cross Lake and Nelson House Resource Areas (Figure 6.10G-8) (Elliot 1993). The population estimate
provided for the three combined resource areas was 1588 (LCI - 1311, UCI – 1865) (Elliot 1993). The
2

2

moose density was 0.027 moose per km which included a 58,492 km survey area comprised of both
productive (e.g., young mixed-wood) and unproductive habitat (e.g., water). Recruitment was high with a
calf:cow ratio of 57.9 calves per 100 cows.
As of 2000, GHAs 9 and 9a had their boundaries modified to facilitate moose management opportunities
in accordance with moose inventories conducted in the NFA area (Elliot and Hedman 2001). To this
extent, the moose population in GHA 9 was estimated at 6822 moose (LCI – 3406, UCI – 10,238). Game
Hunting Area 9a had 2293 (LCI – 1159, UCI – 3627). Recruitment of calves into these populations was
high. Elliot and Hedman (2001) reported a calf:cow ratio of 48 calves per 100 cows for GHA 9 and 86
calves per 100 cows for GHA 9a. In 2013, the population was 487 moose (LCI – 332, UCI – 642)
(MCWS, unpubl. data). Reasons for this recent and apparently considerable decline have not been
reported to date.
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A number of aerial surveys have occurred in the northern portion of the Eastern Boreal Shield Ecozone.
The broader survey region partially falls within the Keeyask Terrestrial Region. In particular, surveys were
performed to examine the potential effects of the Limestone Generation Project on wildlife populations
(Elliot 1986b; 1989). Other surveys were performed to assess the status of the moose population in the
Split Lake RMA to support the environmental assessment for the Keeyask Generation Project
(Knudsen et al. 2010; CNP 2013). Details of these surveys are described below.
In examining the potential environmental impacts related to the Limestone Generation Project, Didiuk
(1975) indicated low population numbers in the area but did not give precise estimates. Aerial surveys
conducted to the west of the Limestone GS in 1986, and within the Keeyask Terrestrial Region, reported
521 moose (LCI – 238, UCI – 804) (Elliot 1986b). Elliot (1986b) stated that this estimate showed a high
level of variation, and therefore a lower precision of the results. The average moose density was
2
0.117 moose per km . The calf:cow ratio was high with 57 calves per 100 cows. A survey of the same
area in 1988 showed a slight increase in the moose population, but this was based on a large number of
moose (25) being found in a single survey plot and was not thought indicative of a growth trend but rather
based on a fortunate sampling occurrence (Elliot 1989).
From 1993 to 2010, the moose population in the Split Lake RMA appeared stable to increasing. In 1993,
the Split Lake Resource Management Board (Split Lake Resource Management Board 1994 in KHLP
2012) reported good calf production and that overall, there was a slight increase in moose population
numbers in the Split Lake RMA when considering the 1992 and 1993 survey years. The moose
population was estimated at 1600 moose (Split Lake Resource Management Board 1994 in KHLP 2012).
In 2010, the moose population was 2600 with a 95% confidence interval of +/- 21% (Knudsen et al. 2010).
There were 36 calves per 100 cows, and the sex ratio was 118 bulls per 100 cows. The majority of the
Split Lake RMA is contained within the Taiga Shield Ecozone (Section 6.10.5), and only partially falls
within the Eastern Boreal Shield Ecozone.
Moose populations in the Split Lake RMA, including the WLFN Traditional Use Area, were assessed as to
their sustainability in the preparation of the Moose Harvest Sustainability Plan (CNP 2013). Of the seven
MMUs considered in this report, two are within the Eastern Boreal Shield Ecozone and include the
Kitchisippi and Askekosani MMUs (Map 6.10E-1). Of the seven MMUs described, the Kitchissippi MMU
had one of the most accessible areas proximal to Highway 280. In 2010, the Kitchisippi MMU had 337
moose including 154 bulls, 133 cows and 50 calves (Table 6.10E-1) (CNP 2013). This indicates an
approximate calf: cow ratio of 37.6 calves per 100 cows. The average density of moose was about 0.054
2

2

moose per km and is lower than the 0.117 moose per km reported by Elliot (1986b). The Askekosani
MMU had an estimated 557 moose with an estimated calf:cow ratio of 32.3 calves per 100 cows (Table
2

6.10E-1) (CNP 2013). The average moose density for this area was 0.103 moose per km which is nearly
2
equivalent to 0.117 moose per km , indicated by Elliot (1986b). Differences in survey results between the
Elliot (1987) and CNP (2013) survey efforts may be due to differences in methods rather than actual
changes in moose population numbers.
Based on surveys of two MMU in the Split Lake RMA in 2015, there were increases in the estimated
number of moose. The Kitchisippi MMU moose population increased from 337 to 446 moose in 2015
(WRCS, unpubl. data). The structure of the herd has changed from an overabundance of bulls to
satisfactory structures in which cows constitute approximately half the herd and there are approximately
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50 calves per 100 cows in January. Although no survey was conducted in 2015, the adjacent
Wasekanoosees MMU moose population increased from 369 to 451 since 2010.
For environmental assessment and monitoring purposes, the moose population in Study Zone 5, the
Regional Study Area for moose in the Keeyask Generation Project environmental assessment
(KHLP 2012), was estimated at 961 moose (Knudsen et al. 2010). Simulations of the population
dynamics of the Split Lake RMA moose herd indicated that the population was in a state of stability.
Based on surveys conducted in 2015, the Study Zone 5 moose population increased to 1162 moose, an
increase of 21% over the 2010 estimate (Wildlife Resource Consulting Services MB Inc., unpubl. data).
This increase includes the early construction years of the Keeyask Infrastructure Project and the Keeyask
Generation Project.
HABITAT
Post-hydroelectric development, moose habitat has changed by various degrees, both directly and
indirectly, in the Eastern Boreal Shield Ecozone. Habitat loss and alteration has occurred through
flooding, water regulation, the development of linear corridors, infrastructure and increased access. This
section focuses mainly on direct habitat effects. Overall, there has been a moderate magnitude loss of
habitat in the Keeyask and Upper Nelson terrestrial regions, and in the Eastern Boreal Shield Ecozone as
a whole. Habitat loss is low in the Molson and Dafoe terrestrial regions. However, local habitat effects
along the Nelson River are substantial. One of the most important changes that is often associated with
development is increased access along roads, trails and transmission lines, which can result in increased
moose mortality.
The value of northern moose habitat in the Eastern Boreal Shield Ecozone was described by Elliot
(1986a) who associated moose densities within five sampled habitat types. The southern survey areas,
comprised of Cross Lake and Norway House Resource Areas, indicated the highest moose densities in
2
Young Mixedwood habitat (0.19 moose per km ) which contained 50.4% of the estimated moose
population despite only being present of 10.4% of the landscape (Table 6.10.3-2). High importance
moose habitat was defined as young (i.e., 6 to 30 year age forest following a fire) mixed wood
standcomprised of a mix of deciduous and coniferous stands (Elliot 1988). Habitat use in the northern
survey area, comprised of the Nelson House, Southern Indian Lake and Split Lake Resource Areas, also
2
indicated the highest moose densities in Young Mixedwood habitat areas (0.21 moose per km ), where
27.8% of the estimated moose population in this area was located in 6.3% of the available land area with
this habitat type (Table 6.10.3-2).
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Table 6.10.3-2:

Moose Densities in Different Habitats Sampled in the Southern and Northern
Resource Areas of the Northern Flood Agreement Moose Study Area
Southern NFA Areas

Habitat
Type

Moose
Density
(moose per
2
km )

Northern NFA Areas

% Total
Area

%
Population

Moose
Density
(moose per
2
km )

% Total
Area

%
Population

Closed
Conifer

0.02

51.7

32.0

0.04

45.0

37.3

Open
Conifer

0.02

33.2

13.9

0.02

38.9

19.0

Burn

0.08

1.1

2.0

0.06

6.9

10.2

Mature
Mixedwood

0.02

3.6

1.7

0.07

3.0

5.7

Young
Mixedwood

0.19

10.4

50.4

0.21

6.3

27.8

TOTAL

0.04

100.0

100.0

0.05

100.0

100.0

Notes: Northern Flood Agreement (NFA).
Southern NFA Areas include: Norway House and Cross Lake Resource Areas.
Northern NFA Areas include: Nelson House, South Indian Lake and Split Lake Resource Areas.
Modified from Elliot 1986a.

Forest fire is a major driver of moose populations in northern Manitoba habitats. Elliot (1987) indicated the
potential for an increased moose population due to a recent forest fire which had taken place in 1981 in
the Cross Lake and Split Lake – Nelson House Resource Areas. Favourable habitat including young
mixedwood forest had increased. Elliot (1987) noted that the edge around the newly burnt areas were
heavily utilized by moose but the interior sections of large burns frequently went unused. In the Cross
Lake Resource Area, Elliot (1987) stated that plots with the largest numbers of moose were located in
areas remote or inaccessible from Cross Lake (and in particular young mixedwood plots located with
increasing distance over 80 km from the community of Cross Lake).
Subsequent aerial surveys conducted in the Norway House, Cross Lake and Nelson House Resource
Areas found lower moose numbers due to the maturation of forest habitat (Elliot 1993). Moose densities
2

observed in early succession habitat areas was considerably reduced at 0.076 moose per km and was
2

2

similar to open conifer (0.065 moose per km ) and interior burn areas (0.069 moose per km ). In previous
surveys, early succession had densities almost double those of other habitats and suggested a marked
shift in habitat use patterns by moose (Elliot 1986a, 1987, 1988). This change in moose habitat use was
attributed to habitat maturation, along with the potential for increased predator pressure driving moose
cows to select alternate habitat (Elliot 1993).
Elliot and Hedman (2001) reported that in GHA 9a, less moose habitat was available because of intense
2

fire protection and suppression efforts. Only 1846 km of forest burned between 1980 and 1997. In
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2

comparison, GHA 9 had more moose habitat because of fires during the same period (14,941 km burnt)
(Elliot and Hedman 2001).It was noted that while ongoing forestry activities in GHA 9a might result in the
creation of moose habitat, they also result in increased road networks which can facilitate hunter access
(Elliot and Hedman 2001). Game Hunting Area 9 was characterized as not supporting the same level of
productive forest and therefore not being as favourable to future forestry practices and road development.
Within the Eastern Boreal Shield Ecozone, fire history varies considerably by terrestrial region
(Terrestrial Habitat, Map 6.3.1.7). The area affected by recent forest fires (in the last 44 years) is lowest in
the Upper Nelson Terrestrial Region. This may be due to fire suppression activities that have occurred in
this area, as was noted by Elliot and Hedman (2001) in their surveys of GHA 9a. While the Molson and
Dafoe terrestrial regions have large land areas affected by burns, the fire age tends to be within the
25-31 year period, indicating few recent fires have occurred. The Keeyask Terrestrial Region has been
affected by multiple forest fires in the past 44 years.
In the Keeyask Terrestrial Region, Elliot (1986b, 1989) reported bog/muskeg and conifer as the dominant
habitat types. While the study area was generally of low habitat quality for moose, “throughout the area
watercourses support narrow strips of good quality habitat which in turn support “groups” of moose
(Elliot 1986b). Elliot (1986b) focussed his aerial survey efforts in riparian areas that were assessed as low
or high quality based on their distance to water. Eskers were also considered high quality habitat. Survey
results indicated that those areas where there were recent fires also supported higher numbers of moose
relative to mature forest. Low and high quality habitats showed a large difference in the number of moose
2

2

expected to occur in these areas (0.041 moose per km compared to 0.286 moose per km ).
In the assessment of the potential effects of hydroelectric development on moose, Howard and Larche
(1975) suggested that the construction of a large transmission line from Upper Limestone Rapids and
continuing through the Interlake to Dorsey Station by Winnipeg would likely suppress vegetative growth
and should enhance moose food supplies. Didiuk (1975) indicated the potential for moose travel routes
as well as improved food sources with the construction of transmission lines associated with generating
stations on the lower Nelson River.
MacKay et al. (1990) discussed cumulative impacts of hydroelectric development for the construction and
operation of the Kelsey GS and LWR. Both these projects were identified as having caused considerable
levels of flooding as well changing historic water patterns in ways that resulted in moose habitat being
destroyed. Howard and Larche (1975) similarly indicated that impoundments would result in a lessening
of moose numbers within the immediate area. Increased moose use of shoreline areas in the Eastern
Boreal Shield Ecozone is referred to by Webb (1973) in the Jenpeg Forebay area as well as by Elliot
(1986b, 1989) near the Limestone GS prior to development.
Knudsen and Didiuk (1985) reported lower than expected moose use of habitat areas close to major
travel routes, such as those along the Nelson River, and relatively close to population centers, including
the communities of Norway House and Cross Lake. Knudsen and Didiuk (1985) characterized the
dispersion of moose as clumped, with pockets of moose occurring in small areas of high quality habitat
and with large areas of habitat essentially devoid of moose.
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The effects of the Bipole III Transmission Project on moose were assessed as part of an environmental
assessment for this project (Joro Consultants Inc. and Wildlife Resource Consulting Services MB Inc.
2011). Overall there was expected to be no or minimal negative effects on moose as a result of this
project. It was estimated that less than 1.0% of available moose habitat in the Bipole III Transmission
Project Local Study Area would be lost, but that much of cleared area underneath the transmission line
may have palatable forage species.
Regional Habitat Model
Moose habitat is distributed throughout the Eastern Boreal Shield Ecozone (Table 6.10.3-3). Available
quantities of habitat were described as being of primary or secondary importance based on the habitat
model applied (described in more detail in Appendix 6.10A). This model is heavily weighted to show the
availability of young mixedwood habitat through the identification of forested areas affected by forest fire
in the previous 6 to 30 years (i.e., 1983 to 2007. The importance of riparian habitat in sustaining moose
populations is considered in more detail in the On-system Habitat Loss section, below.
The availability of primary moose habitat in the four terrestrial regions located within the Eastern Boreal
Shield Ecozone ranged from 23.0% (Keeyask) to 38.5% (Molson) (Table 6.10.3-3). The increased
availability of primary habitat in the Molson Terrestrial Region is based on the increased frequency of
forest fires that have occurred in this area in the previous 6 to 30 years. On average, the Eastern Boreal
Shield Ecozone consists of 31.7% primary habitat and 68.3% secondary habitat. Estimates of primary
and secondary habitat do not take into account watered areas and areas where there is human
infrastructure, which is not considered habitat. Further detail on the habitat types available in the
terrestrial regions located within the Eastern Boreal Shield ecozone is available in Tables 6.10B.3-1 to
6.10B.3-4.
Table 6.10.3-3:

Terrestrial
Region (TR) or
Ecozone

Proportion of Primary and Secondary Moose Habitat in the Eastern Boreal
Shield Ecozone
Primary Habitat

Secondary Habitat

Total Habitat

ha

%

ha

%

ha

Keeyask TR

128,642

23.0

430,608

77.0

559,249

Dafoe TR

390,671

32.3

818,695

67.7

1,209,365

Upper Nelson TR

334,944

27.9

865,917

72.1

1,200,861

Molson TR

501,279

38.5

801,595

61.5

1,302,874

1,355,536

31.7

2,916,814

68.3

4,272,350

Eastern Boreal
Shield Ecozone

Illustrations of the areas where primary and secondary habitat is currently available in the Eastern Boreal
Shield Ecozone, based on the moose terrestrial habitat model, are presented in Maps 6.10.3-3 to
6.10.3-7.
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Human Development
To identify the quantities of primary and secondary moose habitat lost, the ratios of primary to secondary
habitat (as indicated in Table 6.10.3-3) were applied to the size of the human footprint in the terrestrial
regions within the Eastern Boreal Shield Ecozone. This was done to identify to what portion of primary
and secondary habitat was lost to hydroelectric development, as well as other development activities.
Effects of human development have resulted in the loss of primary and secondary moose habitat in all
terrestrial regions of the Eastern Boreal Shield Ecozone (Table 6.10.3-4). The loss of primary moose
habitat due to infrastructure, flooding, and water regulation ranged from 0.1% in the Molson Terrestrial
Region to 3.5% in the Keeyask Terrestrial Region. Measured against the identified benchmark, the effect
of hydroelectric and other development on primary, secondary, and all moose habitat has been small in
the Molson and Dafoe Terrestrial Regions. Moderate habitat losses occurred in the Upper Nelson and
Keeyask Terrestrial Regions, and overall for the Eastern Boreal Shield Ecozone.
The loss of moose habitat due to flooding alone was highest in the Upper Nelson and Keeyask terrestrial
regions (Table 6.10B.3-5). In the Upper Nelson Terrestrial Region, 18,652 ha were lost as a result of
flooding, whereas in the Keeyask Terrestrial Region, 28,803 ha of moose habitat were affected. In the
Dafoe Terrestrial Region, 6603 ha of moose habitat were lost through flooding, but still comprised roughly
half of the total human footprint area. Water regulation continues to affect local moose habitat by reducing
habitat quality (see On-system Habitat Effects section, below).
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Table 6.10.3-4:

Regional Effects of Hydroelectric Development on Primary and Secondary
Moose Habitat in the Eastern Boreal Shield Ecozone

Moose
Habitat

Primary

Terrestrial Region
(TR) or Ecozone

Total

1.

% of Region Affected by
Human Development

Habitat (ha)
Post-Hydro

Hydroelectric

Total

Keeyask TR

230,271

222,257

3.4

3.5

Dafoe TR

391,838

389,705

0.5

0.5

Upper Nelson TR

343,612

335,442

2.0

2.4

Molson TR

503,963

503,583

0.0

0.1

1,508,937

1,486,180

1.3

1.5

Keeyask TR

770,796

743,971

3.4

3.5

Dafoe TR

821,141

816,671

0.5

0.5

Upper Nelson TR

888,326

867,204

2.0

2.4

Molson TR

805,889

805,280

0.0

0.1

Eastern Boreal Shield
Ecozone

3,246,899

3,197,933

1.3

1.5

Keeyask TR

1,001,067

966,228

3.4

3.5

Dafoe TR

1,212,979

1,206,376

0.5

0.5

Upper Nelson TR

1,231,938

1,202,646

2.0

2.4

Molson TR

1,309,852

1,308,863

0.0

0.1

Eastern Boreal Shield
Ecozone

4,755,836

4,6841,13

1.3

1.5

Eastern Boreal Shield
Ecozone
Secondary

Habitat (ha)
Pre-Hydro

1

Total accounts for hydroelectric and other cumulative factors affecting terrestrial habitat loss

Fragmentation
Access to moose populations can be measured in part by the abundance of linear features on the
2
landscape. As of 2013, the Eastern Boreal Shield Ecozone linear feature density was 0.10 km/km
2

(Intactness, Table 6.2.3-2). Fragmentation was measured at 0.04 km/km for linear features attributed to
2

hydroelectric development (transmission lines, access roads), with an additional 0.06 km/km associated
with other non-hydroelectric anthropogenic development (e.g., provincial roads, railways). Pre2

hydroelectric fragmentation was measured at <0.01 km/km , all attributable to non-hydroelectric
anthropogenic development (Intactness, Table 6.2.3-2).
Intactness varies by terrestrial region in the Eastern Boreal Shield Ecozone (Intactness, Table 6.2.3-2).
The progression of fragmentation effects is based on different dates when hydroelectric development
began, including 1960 for the Upper Nelson, 1971 for Molson and 1957 for Dafoe and Keeyask terrestrial
regions. The largest increase in linear feature density occurred in the Upper Nelson Terrestrial Region:
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2

2

2

0.21 km/km , with 0.15 km/km attributed to non-hydroelectric activities and 0.06 km/km resulting from
hydroelectric development. The Keeyask Terrestrial Region experienced a smaller increase in linear
2
feature density (0.12 km/km ) but the largest proportion of this increase is attributable to hydroelectric
2

development (0.09 km/km ). The levels of linear disturbance in the Dafoe and Molson terrestrial regions
2
are comparatively lower (0.05 and 0.03 km/km , respectively) with even smaller amounts attributable to
hydroelectric development (Map 6.10.3-1).
On-System Habitat Loss
For the Eastern Boreal Shield Ecozone, changes in on-system habitat pre- and post-hydroelectric
development were based on the assessment of four variables considered to be of importance in
maintaining moose populations with respect to riparian areas: changes in shore zone wetlands, offshore
wetlands, shoreline debris and tall shrub vegetation. The details for what habitat types were considered
and applied in the modelling of each of these variables is available in Appendix 6.10A.
Within the Eastern Boreal Shield Ecozone, the loss of on-system habitat is associated with changes in the
Nelson River system. The Nelson River system within this ecozone has been affected by a range of
hydroelectric developments including LWR, the CRD and successive hydroelectric generating stations.
Therefore, changes in the availability of on-system habitat for moose would be expected in those
terrestrial regions which include the Nelson River (the Keeyask, Dafoe and Upper Nelson terrestrial
regions). However, certain data limitations prevented the review of on-system habitat effects in the Dafoe
Terrestrial Region; only the Keeyask and Upper Nelson terrestrial regions could be reviewed using the
applied models. The loss of habitat overall through flooding was considered for all terrestrial regions and
is found in the Human Development section, above.
Changes in the quality of shore zone wetland habitat available for moose were apparent in comparing the
pre- and post-hydroelectric development periods (Figure 6.10.3-1). For the Keeyask Terrestrial Region,
changes to on–system habitat were based primarily on the assessment of shoreline attributes for Split
Lake, which compared to other on-system waterbodies in the Keeyask Terrestrial Region, has not
experienced a level of impacts equivalent to other on-system waterbodies, particularly Stephens Lake
(the reservoir for the Kettle GS). As a result, on-system shoreline composition modelling for the Keeyask
Terrestrial Region may not best represent how hydroelectric development has affected the area. Instead,
shoreline effects in the Upper Nelson Terrestrial Region may better represent the impacts of hydroelectric
development on the Nelson River. As noted above for the Keeyask Terrestrial Region, there was a net
increase in the availability of high and moderate quality moose habitat. This includes an increase in high
quality habitat from 4.0% of available shoreline to 17.7% and an increase in moderate quality habitat from
9.8 to 45.5%. The Upper Nelson Terrestrial Region had a decrease in the availability of high quality
moose habitat from 38.7 to 10.3% of available habitat, and a smaller decrease in moderate quality moose
habitat from 28.5 to 24.8%. For the Upper Nelson Terrestrial Region, some previous high or medium
quality shorezone wetland areas changed to low quality, which increased from 32.8 to 64.8%. Detailed
calculations indicating precise changes in shore zone wetland habitat types considered within the model
area have been presented in Tables 6.10B.3-6 and 6.10B.3-7.
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Figure 6.10.3-1:

Changes in Shore Zone Wetland Habitat Quality Pre- and Post-Hydroelectric
Development in the Eastern Boreal Shield Ecozone

Changes in offshore wetlands were also apparent in comparing the pre- and post-hydroelectric
development periods (Figure 6.10.3-2). Both the Keeyask and Upper Nelson terrestrial regions
experienced small decreases in the availability of offshore wetland habitat. This included the decline of
high quality habitat from 20.8 to 19.6% in the Keeyask Terrestrial Region and a decline from 22.1 to
16.3% in the Upper Nelson Terrestrial Region. There were increases in the availability of moderate quality
habitat in the Keeyask Terrestrial Region (2.4 to 4.1%) but decreases in the Upper Nelson (7.2 to 4.3%).
The reduced availability of high and moderate quality moose habitat resulted in increases in low quality
habitat from 70.7 to 79.4% of available shoreline areas in the Upper Nelson Terrestrial Region, with only
very small changes observed in the Keeyask Terrestrial Region. Detailed calculations indicating changes
in offshore wetland areas are available in Tables 6.10B.3-8 and 6.10B.3-9.
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Figure 6.10.3-2:

Changes in Offshore Wetland Habitat Pre- and Post-Hydroelectric Development
in the Eastern Boreal Shield Ecozone

Changes in shoreline debris levels were assessed to determine if it has become more difficult for moose
to access shoreline areas. Shoreline debris is often a result of flooding where dead trees can litter
shoreline areas and make it difficult for animals (and people) to move around. For the Eastern Boreal
Shield Ecozone, limited changes in shoreline debris were found. Changes were apparent only for the
Upper Nelson Terrestrial Region (Figure 6.10.3-3). For the Upper Nelson Terrestrial Region, there was a
slight increase in difficult-to-access shorelines from 0% of available shorelines, pre-hydroelectric
development, to 0.7% post-hydroelectric development. Shorelines with moderate difficulty of access
changed from 0% to 3.9%. As indicated, there were no changes in shoreline debris levels in the Keeyask
Terrestrial Region. A breakdown of the calculations used in identifying changes in shoreline debris can be
found in Tables 6.10B.3-10 to 6.10B.3-11.
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Figure 6.10.3-3:

Changes in Moose Access due to Shoreline Debris Pre- and Post-Hydroelectric
Development in the Eastern Boreal Shield Ecozone

The vegetative characteristics of shorelines can often be affected through changes in water regime, such
as changes in the tall shrub communities occurring in riparian areas. Increased tall shrub density can
provide moose with less access to shoreline areas, while also supplying a source of forage that was
previously unavailable. Of note, increases in tall shrub communities, such as willows, can also serve to
limit harvester visibility and access to shoreline areas and therefore limit harvest opportunities.
Based on modelled levels of tall shrub habitat, pre- and post-hydroelectric development, there was a
decrease in the amount of shoreline where high amounts of tall shrubs were present in the Keeyask
Terrestrial Region (Figure 6.10.3-4). Conversely, there was an increase in the amount of shoreline where
high quantities of tall shrub were located in the Upper Nelson Terrestrial Region. For the Keeyask
Terrestrial Region, high quantity tall shrub areas declined from 3.1 to 1.2%, which corresponded with an
increase in the amount of low quantity tall shrub areas from 96.9 to 98.8%; indicating that most of the
shoreline areas have remained free of tall shrubs. For the Upper Nelson Terrestrial Region, the amount of
shoreline where high quantity tall shrub areas occurred increased from 4.3 to 9.4%, with a corresponding
decrease in low quantity tall shrub areas from 95.7 to 90.6%. Examples of high quality and low quality tall
shrub shorelines are demonstrated in Photo 6.10.3-1 and Photo 6.10.3-2. Further details on changes in
tall shrub communities can be found in Tables 6.10B.3-12 to 6.10B.3-13.
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Figure 6.10.3-4:
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Source: Wildlife Resource Consulting Services MB Inc., 2015

Photo 6.10.3-1:

Example of High Quality Tall Shrub On-system Shoreline for Moose

Source: D. Hedman, June 2015

Photo 6.10.3-2:
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PREDATION
Post-hydroelectric development, gray wolves are still distributed throughout the Eastern Boreal Shield
Ecozone wherever moose populations are high enough to support the wolf population. There are not
enough data to suggest that the number of predators or predation rates in northern environments have
changed after-hydroelectric development. Targeted wolf control measures no longer occur in northern
Manitoba. Based on published findings in the Eastern Boreal Shield Ecozone, predator pressure was not
often identified as being a primary factor in driving moose population numbers, although in 1993, for the
survey area extending between the Norway House, Cross Lake and Nelson House Resource Areas, wolf
populations were seen as factor influencing habitat selection by cow moose.
Incidental observations of wolves were recorded during the 1985 aerial surveys associated with the NFA
Moose Monitoring Program (Elliot 1985). In particular, of nine occurrences where wolves were observed,
three happened adjacent to a moose kill. None of the occurrences occurred in the Keeyask Terrestrial
Region which overlapped the survey area. Elliot (1985) indicated that although wolf tracks and kills site
were located throughout the survey area, predation was not a serious limiting factor at that time.
Elliot (1993) reported that increased predator pressure was altering the habitat use patterns of moose;
specifically moose cows in the Norway House, Cross Lake and Nelson House Resource Areas. This was
based on sets of wolf tracks being observed in 22 different sampling blocks including 12 early succession
habitat blocks where high moose densities were expected. To this extent, configuration of available
habitat on the landscape is also an important component of predator-prey dynamics, and can be partly
assessed through an assessment of linear feature which predator species, including grey wolf, use to
increase their efficiency (James and Stuart-Smith 2000). Linear feature density in the Eastern Boreal
2
Shield Ecozone remains relatively low. In 2013, the total linear feature density was 0.10 km/km with a
2

small proportion (0.02 km/km ) attributed to hydroelectric development (see Fragmentation section,
above).
In the existing environment, moose predation by gray wolf was modelled for the Kitchisippi and
Askekosani MMUs (CNP 2013). Differences in modelled predation rates are apparent among different
management units. For example, in the Kitchisippi MMU, total annual wolf predation was estimated at 19
moose, or 5.6% of the annual moose population (Table 6.10E-1). Alternately, in the Askekosani MMU the
total annual wolf predation was estimated to be at 42 moose. This amounts to 7.5% of the annual moose
population in this moose management unit being consumed by wolves.
Although no wolves were observed, 13 sets of wolf tracks were found in the Keeyask Terrestrial Region
during studies for the Bipole III Transmission Project (Manitoba Hydro 2011). Wolf density in this area
appeared to be low.
DISEASE AND PARASITES
Pre-hydroelectric development, few white-tailed deer were observed. In a similar manner, posthydroelectric development, the range of white-tailed deer does not extend into the Eastern Boreal Shield
Ecozone except as extra-limital occurrences. This is in part based on the Manitoba Hunting Guide, which
does not identify a white-tailed deer hunting season within GHAs 3, 3a, 9 and 9a, which make up sections
of this ecozone (MCWS 2013). Isolated summer reports of white-tailed deer from Southern Indian Lake,
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Wuskwatim Lake, the Thompson area, and Herchmer, located approximately 140 km south of Churchill
have been reported. The northern range of white-tailed deer is likely limited by the severity of the winters
and the limited food supply (MCWS 2014a).
HARVEST
The Eastern Boreal Shield Ecozone currently covers portions of GHAs 3, 3a, 9 and 9a (Map. 6.10.3-2).
Due to the large geographic extent of this ecozone, there are challenges in identifying a singular set of
harvest patterns for the entire area.
Moose harvest was predominantly a water access-based activity pre-hydroelectric development. Moose
harvest has expanded and increased over time in the Eastern Boreal Shield Ecozone, particularly in
areas which have become increasingly accessible to harvesters which often use linear corridors such as
roads and trails to access moose populations. Although transmission line rights-of-way are also used to
access and harvest moose, access is often limited in northern environments because the dominance of
wet peatlands makes travel much more difficult compared to the drier and mineral-based moose habitat in
southern Manitoba. Based on intactness calculations, the largest increase in linear feature density was
seen in the Upper Nelson Terrestrial Region which corresponds with increasing harvest pressure in this
area.
Moose harvest is largely influenced by the availability of access along roads and waterways in the
Eastern Boreal Shield Ecozone. For the 1964 early moose season, Ransom (1965) reported that most
harvesting in the Northeast Region, including both Thompson and Wabowden, occurred up to 1.5 miles
(2.41 km) from roads but mainly along shorelines. Similarly, based on the 1966 early moose season,
Bidlake (1966) indicated that most moose harvests occurred within one mile (1.6 km) of roads in the area,
with the majority of hunting confined to waterways.
Howard and Larche (1975) indicated that GHA 9, including Sipiwesk Lake within the Upper Nelson
Terrestrial Region, received the second highest level of harvest pressure in the province (7.3%). Game
Hunting Area 3, considered inaccessible at that time, had only very limited harvest pressure (1.7%). The
total number of moose harvested in GHAs 3 and 9 accounted for 5.95% (in 1970) to 10.92% (in 1969) of
the total provincial harvest (Table 6.10D-2) (Howard and Larche 1975). Game Hunting Area 9 had higher
harvest by non-residents than GHA 3 (Table 6.10D-3). An exception occurred in 1973 when GHA3 was
split into two GHAs, 3 and 3a. In this year, GHA 3 (and 3a combined) had higher harvest than GHA 9.
The area encompassed by GHA 3a would later be developed into GHA 9a.
Based on the GHA boundaries in place in the early 1970s (Figure 6.10G-9), moose harvest levels in
GHAs 3a and 9 were high relative to other GHAs. While GHA 3a was considered to be largely
inaccessible in 1973, it was reclassified as accessible based on the 1974 post-season report (Jahn 1975,
1977). Within GHA 9, higher harvest occurred in the area around Sipiwesk Lake in the 1973 and 1976
hunting seasons. The change was largely due to low water levels in these years as moose frequently
walked into the open flats (Jahn 1974). Jahn (1977) reported the water level of Sipiwesk Lake was down
five to six feet and had a substantial impact on hunter success. Of the 132 moose harvested in GHA 9 in
1973, 59 (44.7%) were from the area around Sipiwesk Lake.
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In the early 1970s, a number of GHAs were considered inaccessible, including GHAs 1, 2, 3 and 3a
(before 1974). Jahn (1975) indicated there was little information available on moose hunting levels;
however for the 1974 season it was noted that in the Gillam area there were 54 known kills with an
additional 10 probable (Jahn 1975). This level of moose harvest was the first reported moose harvest of
this magnitude and it may be due to increased interest and utilization of areas once considered less
important (Jahn 1975). While hydroelectric developments were not explicitly identified as causing an
increase in harvest pressure by Jahn (1975), the Kettle GS was built in the area around this time. There
were 30 confirmed moose harvested from the Gillam area during 1976 hunting season (Jahn 1977).
The 1976 post-season report from the Northern Region identified harvest levels for First Nations moose
harvest (Jahn 1977). Moose harvest included animals from Cross Lake (16), and four each from Norway
House and Split Lake. Oxford House, Ilford and York Landing reported three moose for each community.
As the recorded harvest in this year was 313 moose, for accessible areas only, and in the consideration
of both licensed and First Nations harvest, this gives some indication of the relative harvest levels by
these groups.
With respect to the Keeyask Terrestrial Region, Elliot (1985) indicated that the Churchill, Burntwood, Odei
and Nelson rivers and their associated lakes provided good access to hunting areas, and that PR 391
provided access to very good moose habitat in proximity to Split Lake. However, much of the larger Split
Lake RMA remained inaccessible to harvesters due to the absence of roads throughout this area.
Construction and operation of hydroelectric developments in the Eastern Boreal Shield Ecozone has
influenced harvest of moose and other wildlife populations (MacKay et al. 1990). In particular, linear
corridors such as roads and transmission lines were created for use in accessing portions of Manitoba
that were previously inaccessible. The road to Jenpeg, located in the Upper Nelson Terrestrial Region,
occurred in 1967 in part through the development of a logging road reaching Sipiwesk Lake. Later, it
extended to Cross Lake and Norway House for the Department of Northern Affairs (MacKay et al. 1990).
The construction of Provincial Road (PR) 280 has been influenced by the construction and maintenance
of hydroelectric developments on the lower Nelson River.
The Outlet Lakes areas may have contained several thousand moose (Webb 1973; LWCNRSB 1975).
Based on the estimated allowable harvest, it was thought that only a small number of moose were
harvested each year and that the LWR Project would not have a significant effect on local hunting
success (Webb 1973; LWCNRSB 1975). However, it was noted that there would be additional harvest
pressure on moose from licensed hunters in proximity to settlements and work camps when they are
temporarily during construction (Webb 1973; LWCNRSB 1975). This would also potentially serve to
decrease the availability of moose for harvest by residents of Cross Lake (LWCNRSB 1975).
Elliot (1986b, 1989) noted the potential for overharvesting moose populations in the Limestone GS area.
He indicated that increased harvest pressure on moose could be construed as a secondary impact of the
Kettle Rapids and Long Spruce hydroelectric developments with increased hunters and new roads. To
mitigate the potential for increased harvest of moose, the Manitoba government revised the bag limit for
this area, classified within GHA 3 (Elliot 1989). Elliot (1989) reported that the harvest pressure expected
with the influx of construction workers in the region did not occur; partially based on changes to the work
schedule which reduced the recreational opportunities for prospective hunters. In addition, harvest limits
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in 1987 were changed in the creation of a fall bulls only season and in creation of GHA 3a in 1988
(Elliot 1986b, 1989).
For the NFA area as a whole, Elliot (1988) indicated that hunting was concentrated in relatively few
locations which offered good access and abundant moose. The total known harvest was about 350
moose per year which was comprised of harvest from both licensed and First Nations hunters
(Elliot 1988). Elliot (1988) estimated the actual harvest to be about twice that of the known harvest
(around 700 moose in the NFA area yearly).
Comparing aerial survey results from 1983/84 to 1986/87 of the NFA area for the Cross Lake Resource
Area, Elliot (1987) indicated that the cause for high, but not significantly increasing, calf:cow ratios in this
area may be due to high harvest by Cross Lake residents. Elliot (1987) also reported that the lower
densities of moose in the Cross Lake Resource Area, in comparison with the more northern Split LakeNelson House moose population, were based on increased hunter pressure because “Cross Lake is
frequently travelled and hunted by Cross Lake residents.” For the Split Lake-Nelson House area, hunting
pressure was reported to be light, with fewer people travelling throughout the area (Elliot 1987).
Aerial surveys conducted for GHAs 9 and 9a suggested relatively low hunting pressure with no need for
more restrictive hunting regulations to sustain the moose populations (Elliot and Hedman 2001).
However, in the northern portion of GHA 9a, continuous with the Hayes River Upland ecoregion,
increased hunting pressure was reported as a possible factor in the reduced moose population
(Elliot and Hedman 2001). The potential for increased harvest in this area was based on good road and
water access as well as the potential for year-round harvesting activities by a portion of resource users
(Elliot and Hedman 2001). Manitoba Hydro (2012) reported that with the clearing of the Bipole III
Transmission Project, transmission line ROW, harvest access would increase and potentially affect the
harvesting of moose. This would occur based on increased harvester access to moose populations, as
transmission lines are often amenable to the use of snowmobiles and all-terrain vehicles. Proposed
mitigation measures to prevent the overharvest of moose included routing the transmission line to avoid
known moose concentrations, reducing and regulating public access, and the use of setback areas (i.e.,
buffers) to prevent the clearing of forested areas near waterbodies and watercourses.
2

From 1956 to 2013, there was an increase in linear feature density from <0.01 km/km to 0.10 km/km

2

(Intactness, Table 6.2.3-2). While only a portion of this increase is attributable to hydroelectric
2

development (0.04 km/km ), the overall increase in linear feature density increases access for licensed
and traditional moose harvesters in the area. The Upper Nelson and Keeyask terrestrial regions had the
2

largest increase in linear feature density at 0.21 and 0.12 km/km respectively. The increase in linear
2
2
features in the Dafoe (0.05 km/km ) and Molson (0.03 km/km ) terrestrial regions have remained low.
Based on increased levels of linear features there is a higher risk of increased harvester access in all
terrestrial region. This is particularly important for the Eastern Boreal Shield Ecozone which has increased
moose numbers and where moose harvesting hotspots (e.g., Sipiwesk Lake) have been identified and
have become increasingly accessible (Map 6.10.3-2).
To offset the effects of the Keeyask Generation Project on traditional practices and customs (which would
include reduced opportunities to hunt moose in the immediate Project footprint), TCN and WLFN each
negotiated Adverse Effects Agreements, under which community-specific Offsetting Programs are run.
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Among a wide range of programs to facilitate a continued relationship with the land in the Split Lake RMA,
the TCN Access and WLFN Improved Access programs, while not specifically hunting programs, facilitate
the domestic harvest of moose outside of project-affected areas. As one means of increasing access
among these programs, resource users have an opportunity to be flown out to traditional hunting areas
and distribute harvest pressure more broadly, irrespective of access corridors.
Current levels of domestic harvest in the Split Lake RMA, including the WLFN Traditional Use Area, were
assessed as to their sustainability in the preparation of the Moose Harvest Sustainability Plan (Map
6.10E-1) (CNP 2013). Of the seven MMU considered in this report, two are within the Eastern Boreal
Shield Ecozone and include the Kitchisippi and Askekosani MMUs. In assessing what level of domestic
harvest is sustainable from each MMU, non-resident and resident licensed harvest, and other moose
mortality sources were considered (CNP 2013).
The Kitchisippi MMU has the best access of all the MMUs in the Split Lake RMA as it straddles provincial
route 280 and encompasses the community of Split Lake and extends along the Nelson River (CNP
2013). In the Kitchisippi MMU there is expected to be an approximate domestic harvest of 24 moose
annually where increased rates of harvest, as was recorded in 2010, could result in a declining population
(CNP 2013). The annual moose harvest by resident licensed hunters was estimated at nine moose a year
with no moose harvested by non-residents. Including wounding mortalities the total harvest for this MMU
was 38 (11.3% of the annual population) (Table 6.10E-1).
The Askekosani MMU is located to the south of Kitchisippi and includes the area surrounding Ilford
including the Canadian Pacific Railway line (CNP 2013). The Moose Harvest Sustainability Plan indicated
the ongoing harvest of 13 moose annually, but that 45 moose could be sustainably harvested on an
annual basis (CNP 2013). The resident licensed harvest from this management unit was estimated at six
annually with ten moose being potentially harvested yearly by non-residents. As this unit occurs within
close proximity to Gillam, it is indicated that these harvest figures should be scrutinized as they may be
underestimates of actual harvest pressure (CreeNation Partners 2013). Including wounding mortalities
the total harvest for the Askekosani MMU was 33 (5.9% of the annual population) (Table 6.10E-1).

6.10.3.2

Cumulative Effects of Hydroelectric Development

6.10.3.2.1

Regional Effects

INDICATOR RESULTS
Historically, moose have expanded their range from central into northern Manitoba due to various natural
and anthropogenic factors. While currently still present in many parts of northern Manitoba, there have
been notable changes in their distribution and population trends within the Eastern Boreal Shield
Ecozone. These changes were assessed based on the use of varied response and driver indicators, the
results of which are summarized in Table 6.10.3-5.
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Table 6.10.3-5:

Potential Impact of Hydroelectric Development on the Moose Regional Study Component in the Eastern Boreal Shield Ecozone

Indicator

Metric

Population size

Population estimates,
density

Pre-Hydroelectric
Development
Early 1950s RTS
Cross Lake
2
0.019 to 0.055 moose per km
Norway House
2
0.014 to 0.018 moose per km
Oxford House
2
0.021 to 0.031 moose per km

Existing Environment

Evaluation of Effects

Role of Hydroelectric Development

NFA Aerial Surveys
Norway House and Cross Lake (c. 1983/84)
1204 moose (LCI 794,UCI 1644)
2
0.040 moose per km

Overall there appears to be stable to increased moose densities
pre and post hydroelectric development. One case suggests a
decline in the number of moose. Increases may be due change
in methods opposed to a actual population growth.

Hydroelectric development has influenced
moose populations in the Eastern Boreal
Shield Ecozone. Refer to driver indicator
results.

Split Lake, Nelson House and South Indian Lake (c. 1985)
1871 moose (LCI 1129, UCI 2613)
2
0.050 moose per km

Predator control program in place from the 1950s to 1970 was
thought to have increased moose populations.
In GHA 9a considerably reduced population based on recent
(2013/2014) aerial surveys.

Cross Lake Area (c. 1983/84) - 430 moose
Cross Lake Area (c. 1986/87) - 484 moose

Split Lake
2
0.006 moose per km
Howard and Larche (1975)
2

0.10 to 0.20 moose per km over
the area of interest based on
types of habitat available.

Norway House, Cross Lake and Nelson House Areas (c. 1992/93)
1588 moose (LCI 1311, UCI 1865)
2
0.027 moose per km
Split Lake Resource Area
1600 moose (c. 1993)
Askekosani MMU (c. 2010) – 557 moose, 0.103 moose per km
2
Kitchisippi MMU (c. 2010) – 337 moose, 0.054 moose per km

2

In GHA 9 (mainly Keeyask Terrestrial Region) population stable
to increasing, based on recent aerial surveys.
In GHA 3, 9 and Split Lake RMA (mainly Keeyask Terrestrial
Region) population stable to increasing.
Little survey information available for GHA 3a which forms a
large portion of the Eastern Boreal Shield Ecozone.

Limestone GS Area (c. 1986)
521 moose (LCI – 238, UCI – 804)
2
0.117 moose per km (high density areas surveyed only)
GHA Aerial Surveys
GHA 9 (c. 2000) – 6822 moose (LCI – 3406, UCI – 10238)
2
0.116 moose per km
GHA 9a (c. 2000) – 2293 moose (LCI – 959, UCI – 3627)
2
0.094 moose per km
GHA 9a (c. 2013) - 487 moose (LCI – 332, UCI 642)
2
0.019 moose per km
Recruitment rates

No data available

NFA Aerial Surveys
Cross Lake and Norway House (c. 1983/84) – 93 calves per 100 cows
Split Lake, Nelson House and South Indian Lake (c. 1985)
-68 calves per 100 cows east of Churchill River
-33 calves per 100 cows west of Churchill River
Cross Lake Area (c. 1987)
59 calves per 100 cows east of Churchill River

Recruitment rates are not available for pre-hydroelectric
development period.
Current recruitment rates indicate stable to increasing moose
population over northern portion of Eastern Boreal Shield
Ecozone (GHAs 3 and 9, Split Lake RMA). Data points are
limited, which increases uncertainty.

Hydroelectric development has influenced
moose recruitment in the Eastern Boreal
Shield Ecozone. Refer to driver indicator
results.

Norway House, Cross Lake and Nelson House Areas (c. 1991)
58 calves per 100 cows east of Churchill River
Split Lake Resource Area
“Good calf production” (c. 1993)
Askekosani MMU (c. 2010) – 32.3 calves per 100 cows
Kitchisippi MMU (c. 2010) – 37.6 calves per 100 cows
Limestone GS Area
57 calves per 100 cows (c.1986)
GHA Aerial Surveys
GHA 9 (c. 2000) – 48 calves per 100 cows
GHA 9a (c. 2000) – 86 calves per 100 cows
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Table 6.10.3-5:

Potential Impact of Hydroelectric Development on the Moose Regional Study Component in the Eastern Boreal Shield Ecozone

Indicator

Metric

Pre-Hydroelectric
Development

Habitat

Ha of high quality
habitat by type

Moose densities highest in
riparian and recently burnt areas.
Moose densities lowest in mature
coniferous forests, muskeg.

Existing Environment

Evaluation of Effects

Role of Hydroelectric Development

Reduced availability of habitat in each terrestrial region (TR)

Habitat loss through flooding and anthropogenic land uses.

Molson TR (-0.1%)
Upper Nelson TR (-2.4%)
Dafoe TR (-0.5%)
Keeyask TR (-3.5%)
Eastern Boreal Shield Ecozone
(-1.5%)

Changes in the fire regime and/or mitigation measures may
have resulted in less moose habitat in some terrestrial regions
while others remain stable.

Hydroelectric development has influenced
moose habitat in the Eastern Boreal Shield
Ecozone.
Benchmarks:
Moderate for the Upper Nelson and Keeyask
terrestrial regions as well as the Eastern
Boreal Shield Ecozone as a whole.
Low for the Molson and Dafoe terrestrial
regions.

Percentage onsystem high quality
riparian habitat

Shore zone wetland
Keeyask - 4.0% high, 9.8%
moderate
Upper Nelson - 38.7% high,
28.5% moderate
Offshore wetland
Keeyask - 20.8% high, 2.4%
moderate
Upper Nelson - 22.1% high,
7.2% moderate
Shoreline debris
Keeyask -100.0% easy
Upper Nelson - 100.0% easy
Tall shrub communities
Keeyask – 3.1% high, 96.9% low
Upper Nelson - 4.3% high,
95.7% low

Shore zone wetland
Keeyask - 17.7% high, 45.5% moderate
Upper Nelson - 10.3% high, 24.8% moderate
Offshore wetland
Keeyask - 19.6% high, 4.1% moderate
Upper Nelson - 16.3% high, 4.3% moderate
Shoreline debris
Keeyask - 100.0% easy
Upper Nelson - 95.4% easy, 3.9% moderate, 0.7% difficult
Tall shrub communities
Keeyask – 1.2% high, 98.8% low
Upper Nelson - 9.4% high, 90.6% low

Riparian habitat affected by changes in the Nelson River
including LWR and multiple hydroelectric generating stations.
Reduced high quality shore zone and offshore wetland habitat
for Upper Nelson Terrestrial Region.
Increased shoreline debris and tall shrub levels for Upper
Nelson Terrestrial Region which has served to limit moose and
harvester access to shoreline areas.
Modelling information for Keeyask Terrestrial Region based
around areas not heavily impacted through hydroelectric
development (e.g., Stephens Lake). Little change in riparian
Habitat observed based on areas sampled.

Hydroelectric development has influenced
moose habitat in the Eastern Boreal Shield
Ecozone.
Benchmarks:
Low for the Keeyask and Dafoe terrestrial
regions.
Moderate for the Upper Nelson Terrestrial
Region.
No effect on the Molson Terrestrial Region.

No riparian information available for the Dafoe Terrestrial
Region which is assumed to have potentially been impacted by
hydroelectric development – but likely only to the same extent
seen with the Keeyask Terrestrial Region.
No riparian information available for the Dafoe Terrestrial
Region which was affected through LWR. Similar effects
expected as to modelled portion of Keeyask Terrestrial Region.
No on-system effects expected for Molson Terrestrial Region.
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Table 6.10.3-5:

Potential Impact of Hydroelectric Development on the Moose Regional Study Component in the Eastern Boreal Shield Ecozone

Indicator

Metric

Harvest

Change in harvest
pressure

Pre-Hydroelectric
Development
Most of northern Manitoba
considered inaccessible to non
Treaty harvest.

Existing Environment

Evaluation of Effects

Role of Hydroelectric Development

GHAs 3, 3a and 9 still considered largely inaccessible.

The accessing of moose pre-hydroelectric development was
done in a largely limited way and restricted based on limited
access into moose population areas.

Hydroelectric development has influenced
moose harvest in the Eastern Boreal Shield
Ecozone by increasing access.

GHA 9a considered accessible starting in 1974 based on construction of
roads in area, including to Jenpeg GS.

Harvest primarily based on
access including roads and
waterways.

Potential for increased moose harvest based on lower water levels
(Sipiwesk Lake in GHA 9a).

Harvest rates at around 10% of
moose population.

Less frequent movements of migratory caribou populations in southern
portions of the ecozone.

Fluctuations in moose harvest
based on availability of alternate
game species (i.e. migratory
caribou).

Indication of increased harvest in Gillam area in the 1970s when
hydroelectric development activities were occurring.

Typically reduced moose
populations within close
proximity to communities.

Imbalanced bull-cow ratio observed in 1986 around Limestone GS, likely
based on increased harvest pressure by influx of workers involved in the
construction of the Kettle and Long Spruce GSs

Split Lake Resource Management Area
Early 1950s RTS
Cross Lake –9 to 11% of moose
population harvested annually.
Norway House – 9 to 13% of
moose population harvested
annually.
Oxford House – 12 to 21% of
moose population harvested
annually.
Split Lake – 2% of moose
population harvested annually.

Fragmentation

2

km/km of linear
features

From Intactness Chapter (6.2):
2

Disease and
Parasites

Distribution of whitetailed deer

Offsetting program available to community members at Tataskweyak Cree
Nation and War Lake First Nation to harvest moose throughout the Split
Lake Resource Management Area and.allow for the distribution of harvest
pressure among MMUs; regardless of road access
From Intactness Chapter (6.2):
2

Molson TR - 0.03 km/km
2
Upper Nelson TR - 0.21 km/km
2
Dafoe TR - 0.05 km/km
2
Keeyask TR - 0.12 km/km
2
Eastern Boreal Shield Ecozone - 0.10 km/km

Sparse distribution of white-tailed
deer based on trapper reports.

Sparse distribution of white-tailed deer.

No reports of brainworm.

In areas close to human settlement or where there has been
increased linear feature development there is the potential for
increased harvest opportunities and which may have affected
moose populations.

Benchmarks:
Low for the Molson, Dafoe and Keeyask
terrestrial and Eastern Boreal Shield Ecozone
as a whole.
Moderate for the Upper Nelson Terrestrial
Region.

There was an increased harvest of moose in the Keeyask
Terrestrial Region based on the influx of workers involved in the
construction of hydroelectric developments. Based on applied
mitigation measures and reduced harvest pressure during
project operation, harvest levels fell and the moose population
is currently healthy.
Based on increases in linear feature density, the Upper Nelson
Terrestrial Region may be particularly susceptible to increased
moose harvest opportunities.

Kitchisippi MMU (c. 2010) –
38 moose harvested annually
(11.3% of population)

Molson TR - 0.00 km/km
Upper Nelson TR - <0.01 km/
2
km
2
Dafoe TR - 0.01 km/km
2
Keeyask TR - 0.01 km/km
Eastern Boreal Shield Ecozone 2
<0.01 km/km

Early 1950s RTS
2
Cross Lake – 0.005 deer per km
Norway House – 0.0003 to 0.001
2
deer per km
Oxford House – rare
Split Lake – none recorded

DECEMBER 2015

Askekosani MMU (c. 2010) –
33 moose harvested annually
(5.9% of population)

Much of Eastern Boreal Shield Ecozone remains inaccessible
to harvesters with the potential for sustainable moose
populations to be widely distributed.

The Manitoba Hunting Guide does not identify a white-tailed deer hunting
season within GHAs 3, 3a, 9 and 9a, which make up sections of this
ecozone.
No deer density information available. Anecdotal reports of periodic
sightings.
No reports of brainworm.

Low fragmentation levels pre- hydroelectric development based
on absence of linear features.
Pre- and post-hydroelectric development, fragmentation
increased. Levels described for contributions from hydroelectric
and non-hydroelectric development.
Increased linear feature density, particularly in Upper Nelson
Terrestrial Region, is likely associated with increased hunter
and predator access and reduced moose populations.

The density of white-tailed deer appears to have decreased
although records on the current presence of white-tailed deer in
northern Manitoba are limited.
There are no known reports of brainworm in northern Manitoba.

Hydroelectric development has increased
fragmentation levels in most areas of the
Eastern Boreal Shield Ecozone.
Benchmarks:
Low for the Molson, Dafoe and Keeyask
terrestrial and Eastern Boreal Shield Ecozone
as a whole.
Moderate for the Upper Nelson Terrestrial
Region.
Hydroelectric development has not changed
deer distribution in the Eastern Boreal Shield
Ecozone. Although expansion is possible with
movements along roads, trails and
transmission lines, deer distribution is limited
by habitat availability and climate.
Benchmarks:
No change - white-tailed deer populations
have not expanded into the ROI compared to
pre-hydroelectric development.
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EVALUATION OF EFFECTS
Historically, moose have expanded their range from central into northern Manitoba. Populations in the
Eastern Boreal Shield Ecozone were likely secure and widespread. Terrestrial and riparian moose habitat
was broadly available, although some portions of this ecozone had lower moose densities, most likely a
result of habitat quality and distribution. Moose harvest was important and prevalent. However, some
moose subpopulations were not used to the same degree as others, largely because of the availability of
alternative game species such as caribou. Access for harvesting moose was limited to waterways and
locations near communities. Concerns for sustaining the moose population led to efforts at controlling
predators, which were thought to increase the number of moose available for domestic consumption.
Moose populations changed to a degree post-hydroelectric development in the Eastern Boreal Shield
Ecozone. Effects included loss of habitat from flooding and infrastructure, as well as alteration and
fragmentation of habitat. The loss and alteration of habitat due to hydroelectric development is considered
to be moderate, but remains at the low end of the moderate magnitude scale. The main driver of habitat
quality and quantity continues to be fire. Although the fire regime remains the same, mitigation measures
such as fire suppression in this ecozone have influenced the quantity of available moose habitat. Riparian
habitat in the ecozone is plentiful given the large number of lakes, rivers and creeks present. However,
the quality of habitat has been considerably reduced along the Nelson River and affected on-system
waterbodies, where moose densities were likely higher prior to hydroelectric development. The most
substantial change has been a decline of shore zone and offshore wetland habitat along affected
shorelines which moose had relied on for food, nutrients, insect relief, escape cover, and
thermoregulation. Shoreline debris remains about the same overall. Increased tall shrub communities in
riparian areas may have served to increase some shoreline foods for moose, but limit harvester access to
shoreline areas in the comparison of the pre- and post-hydroelectric development periods. Fragmentation
in the ecozone overall has considerably changed from pre-hydroelectric development. However,
compared to the benchmarks established, fragmentation is still considered to be low. Fragmentation
varies among terrestrial regions and is described further below.
Increased access in the Eastern Boreal Shield Ecozone occurred with the development of linear features
(i.e., roads, transmission lines), and improved the accessibility of moose populations to harvesters. To
date, hydroelectric development has contributed about 20% of the increase in linear features
(including transmission lines) and therefore, to potential increased access. As described in Intactness,
Section 6.2.3.2.1, transmission line ROW are low-use access features compared with roads because they
are not constructed to support traffic and because the terrain in the ecozone limits their use to the winter
along much of their length. Although it is unclear how a specific moose subpopulation might have been
affected by the change, high density moose areas are often clustered and can be disproportionately
affected through increased demand and harvest opportunities.
No change occurred for white-tailed deer, which are known to expand their range and use habitat along
linear corridors including roads, forestry operations and transmission lines. White-tailed deer is a disease
and parasite indicator. Brainworm that is carried by deer can be transmitted to moose, which is usually
fatal.
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Overall, moose population size and distribution in the Eastern Boreal Shield Ecozone appears to be
healthy and sustainable. One moose subpopulation was noted to have declined recently.
The Upper Nelson Terrestrial Region historically supported a range of low to high moose densities. In the
mid-1980s to 2000, the moose subpopulation was stable to potentially increasing. More recent surveys
have noted a large decline in moose numbers in this region. Potential reasons for the decline include
increased linear feature density, which facilitates greater harvester access into the area (Elliot and
Hedman 2001), changes in the availability of moose habitat, including the maturation of forest through
ongoing forest fire suppression efforts (Elliot 1993, Elliot and Hedman 2001), increased predation,
increased harvest pressure or a combination of these factors. Post-hydroelectric development there was
a moderate level of habitat loss for moose based on all anthropogenic development in the region.
In the Keeyask Terrestrial Region, the effects of hydroelectric development include the moderate loss of
moose habitat as well as increased harvester access along linear features on the landscape. Greater
than 50% of these changes are attributed to hydroelectric development. Mitigation measures that have
been implemented to reduce the effects of hydroelectric development on moose are the decommissioning
of trails and roads, locating transmission lines near existing linear features to limit additional access,
restricting hunting by workers at hydroelectric project construction sites., developing high quality wetland,
and rehabilitation of habitat, among others. Currently, the moose population is stable to increasing, and in
part, may be due to the implementation of the Moose Harvest Sustainability Plan (CNP 2013). Recent
fires in the Keeyask Terrestrial Region have also contributed to increasing the quantity of moose habitat.
The Dafoe and Molson terrestrial regions have only been marginally affected by anthropogenic
development, including hydroelectric development, and remain largely inaccessible to harvesters, with
negligible to low changes associated with terrestrial and riparian habitat loss or alteration.
REGIONAL CUMULATIVE EFFECTS CONCLUSION
While the cumulative effects of human development, including hydroelectric development, on the moose
population in the Eastern Boreal Shield Ecozone have been adverse, these effects remain within the low
to moderate range in terms of magnitude. This is the case primarily because fragmentation effects,
habitat loss and alteration, and harvester access range from low to moderate among the terrestrial
regions. Currently, moose populations appear to be healthy, and with the exception of one subpopulation,
are stable in this ecozone.

6.10.3.2.2

Local Effects

First Nations communities have described the impacts of successive hydroelectric developments in
northern Manitoba as having large negative effects on wildlife populations. Many of these impacts are
noted for changes in on-system habitat, and extending beyond the Nelson River. Prior to the construction
of the Cross Lake Weir, Cross Lake residents indicated aquatic plants along on-system shorelines that
were subject to water level fluctuations were lost. This resulted in moose leaving the area and fewer
animals being available to harvest (Summary of Community Information, Section 3.5.5.4). Off-system
lakes were identified as better feeding areas for moose. Following the construction of the Cross Lake
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Weir, Cross Lake residents identified a reduction in moose due to losses in habitat from flooding,
transmission lines and access roads (Summary of Community Information, Section 3.5.5.4).
Fox Lake Cree Nation (2012) reported that moose habitat loss has occurred with hydroelectric
development. Localized changes were reported for the distribution of moose. Also in the Keeyask
Terrestrial Region, First Nations communities indicated that the presence of moose has decreased along
the shoreline of Split Lake from shoreline habitat losses (Split Lake Cree First Nation 1996) as well as
from fluctuating water levels. Fox Lake Cree Nation (2012) reported that moose populations moved
further inland following the initial flooding caused by the Kettle GS. Some reports from trappers and
traditional knowledge suggest that populations have been recovering from the effects of past
hydroelectric development (Split Lake Cree First Nation 1996) to the extent where moose are often
observed on the shores of Stephens Lake, and the islands in the lake are now used by cows for calving
(Fox Lake Cree Nation [FLCN] 2012).
Moose are susceptible to the impacts of sensory disturbances, including local construction noise and
overhead flights by helicopters (FLCN 2012). The negative effect of sensory disturbances includes
reduced success of bull moose during the rut in attracting a cow, which could lead to fewer successful
births and fewer moose in the region (FLCN 2012). For the ongoing Keeyask Generation Project, impacts
could include increased harvest of moose based on the influx of workers involved in Project construction
and increased access corridors (FLCN 2012).There is also the potential for increased moose-vehicle
collisions through increased traffic on the highways in the region (FLCN 2012).
As part of the Bipole III Transmission Project Clean Environment Commission hearings, an expert for the
Manitoba Metis Federation, indicated concern for the increasing linear feature density estimates reported
by Manitoba Hydro and what it would mean for the sustainability of moose in areas where Metis had
traditionally harvested (Management and Solutions in Environmental Science 2012).
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6.10.4

Boreal Plains Ecozone

The Boreal Plains Ecozone contains very little hydroelectric or non-hydroelectric developments. Major
hydroelectric developments in the ecozone include portions of the Bipole III Transmission Project and the
Wuskwatim Transmission Project. Rail and road corridors also cross the portion of the ecozone within the
RCEA ROI. The year considered the cut-off for the pre-hydroelectric development period in this ecozone
was 1965, marked by the construction of a transmission line from Grand Rapids to Ponton.
Map 6.10.4-1 outlines the terrestrial regions found within the Boreal Plains Ecozone, overlain with the
hydraulic zones used in the physical and aquatic environment portions of the RCEA Phase II report.
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6.10.4.1

Changes in Indicators over Time

To assess changes in moose populations, five indicators were evaluated using seven different metrics
applied to the pre- and post-hydroelectric development periods. Further information on how these metrics
were derived is available in Section 6.10.1.2. While not an indicator or metric, predator pressure was
evaluated as a factor affecting moose populations based on the role of predator species, particularly grey
wolf and black bear. The results and comparison of evaluated metrics for this ecozone are summarized in
Section 6.10.4.2.

6.10.4.1.1

Before Hydroelectric Development

For the pre-hydroelectric development period, moose population trends in this report are based primarily
on provincial government RTL section reports. The Boreal Plains Ecozone overlaps portions of the
Central, Moose, Cross Lake and Norway House RTL sections. Supplementary information on the history
of moose in this ecozone is derived from Bryant (1955) and Howard and Larche (1975). Indicators
examined in this section include population, habitat, predation, disease and parasites, and harvest.
POPULATION
Prior to hydroelectric development in the Boreal Plains Ecozone, moose were widely distributed. Trapper
accounts indicated that among the highest densities of moose in the province were found in this area.
Registered Trapline section reports noted moose were generally healthy with no overt threats to the
moose sub-population in the area. However, these findings should be treated with caution as early
records are often incomplete, or are limited to a short period of time. Further, the understanding of moose
population size, distribution and health is limited because historical data on age, sex, calf:cow ratios,
recruitment and survival rates are not available.
Pre-hydroelectric development trends in moose populations for this ecozone were based primarily on the
available reports from the East Central RTL District (Figure 6.10G-2). While reports were also available
from the Cross Lake and Norway House RTL sections, the overlap between these areas and the Boreal
Plains Ecozone is quite small. Results for those RTLs are documented in the Western Boreal Shield
(6.10.2) and Eastern Boreal Shield (6.10.3) ecozones.
In the early 1950s, the MDMNR asked trapline holders to estimate the number of moose on their traplines
st

by counting signs and animals observed from freeze-up to December 31 (MDMNR1951a, Bryant 1955).
The distribution of moose occurring along a portion of the Hudson Bay Railway was assessed by the East
Central District (MDMNR 1953a) (Table 6.10C-2). Four trapline sections (Cormorant, Herb Lake,
2
Wabowden and Thicketonei) had an average density of 0.056 moose per km from 1949 to 1952.
2

2

Considered separately, Cormorant (0.066 moose per km ) and Herb Lake (0.071 moose per km ) moose
densities were higher than the district average. Cormorant and Herb Lake also had average moose
densities higher than the Western Boreal Shield (Section 6.10.2.1) and Eastern Boreal Shield
(Section 6.10.3.1) RTL sections.
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Bryant (1955) summarized moose densities in northern Manitoba from trapper accounts. The density and
distribution of moose is presented in Figure 6.10G-1. Moose densities in the Boreal Plains Ecozone
2
ranged from a moose every 1 to 5 square miles (0.077 to 0.386 moose per km ), which was the highest
2

density mapped, to a moose every 6 to 15 square miles (0.026 to 0.064 moose per km ).
HABITAT
Pre-hydroelectric development, habitat quality and quantity was sufficient to sustain high moose densities
in the Boreal Plains Ecozone.
Howard and Larche (1975) reported that moose range in Manitoba gradually shifted northwards from the
1600s to the 1900s. The range extension occurred partially based on a slow post-glacial range reoccupation aided by anthropogenic activities which resulted in the creation of younger forest areas
preferred by moose. Howard and Larche (1975) indicated that in the 1700s the northern limit of moose
range extended as far north as Cross Lake — the inference here being that moose were likely present in
the Boreal Plains Ecozone by this time.
Historically, fire was recognized as an important driver of moose populations in Manitoba. Bryant (1955)
indicated that good moose habitat was mainly dependent on fire-produced openings in the coniferous
forest. Crichton (1981) indicated forest fires are of great benefit to moose populations by reducing mature
and overmature forests into preferred younger seral stage forests. It was noted by Crichton (1981) that
increases in forest fire-fighting efficiency restricted most large-scale fires to inaccessible areas of northern
Manitoba. Conversely, accessible areas in southern Manitoba tended to have more limited burns,
including those areas where fire is actively suppressed (e.g., areas of value for forestry) (Howard and
Larche 1975; Crichton 1981). The limited occurrence of new burns in some areas could reduce the
availability of moose habitat that would otherwise be periodically rejuvenated in a natural fire cycle.
The Boreal Plains Ecozone occurs entirely within the Manitoba Lowlands (Figure 6.10G-3) habitat
section, which is divided into three distinct regions (Howard and Larche 1975). Region C (Figure 6.10G-3)
consists of organic soils. Black spruce and tamarack is the dominant vegetation cover growing on poorly
drained sites (Howard and Larche 1975). Well-drained sites support white spruce, balsam poplar,
trembling aspen, and occasional white (American) elm and green ash. Understory shrub species are
numerous. Howard and Larche (1975) identified that Region C within the Manitoba Lowlands habitat
2
section provided habitat for 0.75 moose per square mile (or 0.289 moose per km ). Along with the Mixed
Woods habitat section, located further south (Figure 6.10G-3), the habitats found in the Manitoba
Lowland supported the highest moose densities in the province at this time.
Prior to hydroelectric development in the Boreal Plains Ecozone, linear feature density was 0.03 km/km

2

(Intactness, Table 6.2.4-2), and consisted of a few highways and railway lines.
PREDATION
Prior to hydroelectric development, predators such as gray wolf occurred throughout the Boreal Plains
Ecozone. Historically, gray wolf densities were associated with moose distribution and density. In the
1950s until approximately 1970, predator control programs that reduced wolf numbers included the use of
strychnine poisoned baits, cyanide guns, trapping and shooting (MDMNR 1951a, 1952b). While those
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wolf packs located on well-accessed traplines were susceptible to being trapped or shot, poison bait traps
were also delivered into remote areas by aircraft. Although it is unclear whether or not predator control
programs had any long-term benefits, Bryant (1953) indicated that the large number of wolves killed in
northern Manitoba contributed to an increase in moose.
In the East Central District, moose population size was inversely related to predator densities
(MDMNR1953a). Moose population densities in the East Central District were reported to increase from
1949 to 1952 (Table 6.10C-1) during the predator control program, while wolf population densities
steadily decreased (Table 6.10C-2). Of note, the Cormorant and Herb Lake sections, which had high
moose densities in the Boreal Plains Ecozone, had lower than average wolf numbers. Although these
data suggested that wolf control increased moose numbers, other reasons (e.g., response to fire) were
involved in perceived population changes.
DISEASE AND PARASITES
Based on the RTL section reports in the early 1950s, the occurrence of white-tailed deer in the Boreal
Plains Ecozone was the highest of all ecozones considered in the RCEA ROI. As such, there was the
greatest potential for the transmission of the brainworm parasite in this ecozone. Prior to hydroelectric
development, no occurrences of moose fatalities were reported because of brainworm.
The East Central District (MDMNR 1953a) described the likelihood of white-tailed deer occurrences
alongside the Hudson Bay Railway. With the northeastern progression of the railway, the density of whitetailed deer steadily decreased. The average deer densities reported for the Cormorant RTL Section
2
2
(0.128 deer per km ) was much larger than the Herb Lake RTL Section (0.021 deer per km ) of the Boreal
Plains Ecozone (Table 6.10C-3). Neither RTL section reported brainworm (MDMNR 1953a).
HARVEST
Bryant (1955) indicated that moose harvest varied among traditional use areas, ranging from 2 to 20%
utilization of local moose populations. In northern Manitoba, First Nations harvest accounted for 80% of
all harvested moose (Bryant 1955).
Within northern Manitoba, moose harvest is largely influenced by the availability of access along roads
and waterways. Moose harvest opportunities in terrestrial habitats were historically limited because few
roads, trails and other linear features had been developed. Streams and waterways played an important
role for providing harvesters access to shoreline areas where moose are frequently found. For the 1964
early moose season, Ransom (1965) reported that most harvesting occurred up to 1.5 miles (2.41 km)
from roads and along shorelines. Similarly, based on the 1966 early moose season, Bidlake (1966) stated
that most moose harvests occurred within one mile (1.6 km) of roads in the area, with the majority of
hunting confined to waterways. In addition, moose habitats in close proximity to communities also often
had reduced or absent moose populations because of increased access.
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The level of linear features present in the Boreal Plains Ecozone prior to hydroelectric development was
2

0.03 km/km based on 230 km of linear features (Intactness, Table 6.2.4-2). The presence of linear
features in this ecozone was mainly comprised of 128 km of highway and 95 km of railway
(Intactness, Table 6.2.4-2). These linear features likely contributed to increased harvest levels in the
ecozone at this time.

6.10.4.1.2

After Hydroelectric Development

Aerial survey results were used to look at changes in moose populations in the different GHAs and
assess threats affecting the sustainability of these populations as a harvestable resource.
POPULATION
The Boreal Plains Ecozone is comprised of GHAs 7, 7a and 10 (Map 6.10.4-2).
Aerial recruitment surveys were conducted from 1973 to 1990 in GHAs 7 (and 7A after 1979) and from
1973 to 1983 in GHA 10 (Figure 6.10G-9). To minimize survey time to locate cows and calves, high
quality habitats – such as burns – were often selectively surveyed. For GHA 7/7A, recruitment rates
ranged from 25 calves per 100 cows (1979/80) to 85 calves per 100 cows in 1986/87 (Figure 6.10.4-1)
(MCWS unpublished data). For GHA 7/7A, the average calf ratio between the 1973/74 and 1989/90 was
50.9 calves per 100 cows. In GHA 10, recruitment rates varied between 29 calves per 100 cows (for the
1973/74 and 1976/77 season) and 58 calves per 100 cows (for the 1975/76 season) (Figure 6.10.4-2).
The average recruitment rate for all surveys of GHA 10 was 42.1 calves per 100 cows.
Cross (1991a) estimated a population size of 459 moose (LCI – 189, UCI – 727) in GHA 10. The overall
2

2

moose density was 0.054 moose per km in an 8,556 km area. The estimated calf:cow ratio was 38
calves per 100 cows.
Surveys of Grass River Provincial Park in 1990, occurring inside GHA 7 and 7a, indicated a moose
population of 174 moose (LCI – 117, UCI – 230) (Cross 1991b). The overall moose density was 0.142
2

2

moose per km in a 1,880 km survey area. The calf:cow ratio was 45 calves per 100 cows.
Cross (2000) flew winter aerial surveys and estimated a moose population of 665 (LCI – 495, UCI – 837)
2

2

in GHA 7A. The overall moose density was 0.095 moose per km based on surveying a 6975 km area.
2

The calf:cow ratio was 58 calves per 100 cows. A subsequent 2010 aerial survey of 692 km in GHA 7A
counted 65 moose (in approximately 10% of the GHA). A population estimate and calf recruitment rates
were not calculated (MCWS in Manitoba Hydro 2011). Based on this aerial survey, moose density was
2
0.094 moose per km .
In GHA 10, the 2013 moose population estimate was 346 moose (LCI – 258, UCI – 435). Moose density
2
2
was 0.034 moose per km in a 10,196 km area sampled. The moose population decreased by about
25% since 1991, when the population estimate was 459 moose (Cross 1991a; Arlt and Sobie 2013). In
2013, the calf:cow ratio was 42 calves per 100 cows, and up slightly from 38 calves per 100 cows in
1991. Arlt and Sobie (2013) noted that the methods used in the 1991 and 2013 surveys varied and that a
comparison between the survey results between these two years should be approached cautiously.
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Figure 6.10.4-1:
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Estimated Calf:Cow Ratios based on Aerial Surveys Conducted in the Game
Hunting Area 7 and 7A from 1973/74 to 1989/90
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Estimated Calf:Cow Ratios based on Aerial Surveys Conducted in the Game
Hunting Area 10 from 1973/74 to 1982/83
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HABITAT
Moose habitat has changed slightly in the Boreal Plains Ecozone post-hydroelectric development. Habitat
loss and alteration occurred with the development of linear corridors, infrastructure and increased access.
There have been increases in linear feature density from roadsthat can result in increased moose
mortality. Studies that directly or indirectly assessed the quality of moose habitat in the Boreal Plains
Ecozone included the observations of regional wildlife biologists during aerial surveys, and areas where
transmission line monitoring has occurred.
For GHA 10, Cross (1991a) indicated that the northern portion of GHA 10, overlapping with the southern
portion of the Boreal Plain Ecozone, was of medium habitat quality to moose (approximately 0.12 moose
2
per km ) except where large continuous forestry clear cuts provided little escape or thermal cover. Cross
(1991a) stated further that while the potential for regenerating forest stands in the clear cuts could
enhance the quality of habitat available for moose, continuing forest extraction around Talbot Lake
diminished the future chances of this occurring.
Although portions of the moose habitat in GHA 7A were recently affected by forest fires (e.g., the 1989
Hargrave Burn, which lies in the northern Boreal Plains Ecozone), moose densities were not as high as
would be expected, with many of burnt areas falling into low moose density strata. Despite the
comparatively low moose population densities in areas where this fire occurred, the moose population
appeared to increase (Cross 2000). Arlt and Sobie (2013) reported that although GHA 10 did not have the
highest quality moose habitat (i.e., particularly the northern portion intercepting the Boreal Shield
Ecozone), this area should be able to sustain twice as many moose as observed. Habitat availability was
not suggested as the limiting factor behind current moose population estimates.
A review of the fire history information available for the Boreal Plains Ecozone indicates a portion of the
area as having been affected by forest fires in the last 44 years (Terrestrial Habitat, Map 6.3.1-7). A large
portion of this burned area is due to fires that occurred 25–31 years ago, with a small portion also
affected by forest fires within the last 1–6 years.
Moose browse surveys were conducted in proximity to the Wuskwatim Transmission Project to assess
foraging habitat (Manitoba Hydro 2012). The highest quality of moose browse was found in ‘Mixedwood
Dense,’ and various ‘Wetland’ habitats, with the lowest forage densities located in the ‘Coniferous Dense’
habitat. Mixedwood Dense habitat also had the highest proportion of stems browsed compared to other
habitat classes considered (Manitoba Hydro 2012).
Trail cameras studies were used to assess moose in proximity to the Wuskwatim Transmission Project
(Manitoba Hydro 2012). No significant difference was found between the frequency of moose detections
of trail cameras placed within 500 m and further than 5 km of the of the Wuskwatim transmission line
(2008, p = 0.032; 2009, p = 0.55). Although some moose were observed on the transmission line ROW,
both grey wolf and white-tailed deer occurred more frequently. It should be noted that these trail camera
survey results are based on a study area between Herblet Lake and Ralls Island, and not limited to the
Boreal Plains Ecozone.
In the assessment of the potential effects of hydroelectric development on moose, Howard and Larche
(1975) suggested that the construction of a large transmission line from Upper Limestone Rapids
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continuing through the Interlake to Dorsey Station by Winnipeg would likely suppress vegetative growth
and should enhance moose food supplies. Didiuk (1975) indicated the potential for moose travel routes
as well as improved food sources with the construction of transmission lines associated with generating
stations on the lower Nelson River.
MacKay et al. (1990) discussed cumulative impacts of hydroelectric development for the construction and
operation of the Kelsey GS and LWR. Both these projects were identified as having caused considerable
levels of flooding as well changing historic water patterns in ways that resulted in moose habitat being
destroyed. Howard and Larche (1975) similarly indicated that impoundments would result in a lessening
of moose numbers within the immediate area.
Knudsen and Didiuk (1985) reported lower than expected moose use of habitat areas close to major
travel routes, such as those along the Nelson River, and relatively close to population centers, including
the communities of Norway House and Cross Lake. Knudsen and Didiuk (1985) characterized the
dispersion of moose as clumped, with pockets of moose occurring in small areas of high quality habitat
and with large areas of habitat essentially devoid of moose.
The effects of the Bipole III Transmission Project on moose were assessed as part of an environmental
assessment for this project (Joro Consultants Inc. and Wildlife Resource Consulting Services MB Inc.
2011). Overall there was expected to no or minimal negative effects on moose as a result of this project.
It was estimated that less than 1.0% of available moose habitat in the Bipole III Transmission Project
Local Study Area would be lost, and that much of cleared area underneath the transmission line may
have palatable forage species.
Regional Habitat Model
Moose habitat is distributed throughout the Boreal Plains Ecozone. Available quantities of habitat were
described as being of primary or secondary importance based on the applied moose terrestrial habitat
model (described in more detail in Appendix 6.10A). This model is heavily weighted to show the
availability of young mixedwood habitat through the identification of forested areas affected by forest fire
in the previous 6 to 30 years (i.e., 1983 to 2007).
Based on comparison of areas of primary and secondary importance as moose habitat, the existing
environment in the ecozone was classified as 25.8% primary habitat (2156 ha) and 74.2% secondary
habitat (6202 ha). The distribution of primary and secondary habitat is presented in Map 6.10.4-3. The
mapping shows clusters of primary habitat in a fashion that would be expected based on the occurrence
of a forest fires in this area that resulted in the growth of a younger age forest preferred by moose.
Further information on those habitat classifications in this ecozone can be found in Table 6.10B.4-1.
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Human Development
To identify the quantities of primary and secondary moose habitat lost through hydroelectric and other
forms of development, the ratios of primary to secondary habitat indicated in Table 6.10.4-1 were applied
to the size of the post-hydroelectric development human footprint.
Human developments have resulted in the loss of primary and secondary moose habitat in the William
Terrestrial Region of the Boreal Plains Ecozone (Table 6.10.4-1). The loss of primary moose habitat due
to infrastructure was 0.9%. Considered separately, the effects of hydroelectric development amount to a
0.41% loss of habitat in the William Terrestrial Region compared to 0.49% habitat loss being from other
infrastructure sources. There was no loss of moose habitat through flooding associated with hydroelectric
developments in the William Terrestrial Region.
The loss of moose habitat associated with the presence of transmission lines is small. The creation of
edge habitat and maintenance of young seral stage browse species preferred by moose during
operations can be beneficial to this species (Manitoba Hydro 2011). As a method of maintaining the
ecological integrity of riparian areas located along the Wuskwatim and Bipole III Transmission Project,
transmission lines, setback distances (i.e., buffers) were used to minimize tree and shrub clearing and
prevent habitat disruption in the rights-of-way adjacent to waterbodies and watercourses. Riparian areas
provide important cover and food for moose (Manitoba Hydro 2011).
Table 6.10.4-1:

Regional Effects of Hydroelectric Development on Primary and Secondary
Moose Habitat in the William Terrestrial Region of the Boreal Plains Ecozone

Area Lost to
Flooding (ha)

Area Lost to
Hydro
Infrastructure
(ha)

Area Lost to
non-Hydro
Infrastructure
(ha)

Total
Area
Lost
(ha)

Total Habitat
Affected (%)

William

0

784

1192

1977

0.9

Secondary

William

0

2255

3428

5684

0.9

Total

William

0

3039

4620

7660

0.9

Moose
Habitat
Type

Terrestrial
Region

Primary

Fragmentation
Access to moose populations can be measured in part by the abundance of linear features on the
2
landscape. As of 2013, linear feature density in the William Terrestrial Region was 0.27 km/km
(Intactness, Table 6.2.4-2). The amount of fragmentation attributed to hydroelectric development
2
2
(transmission lines, access roads and winter roads) was 0.07 km/km , with an additional 0.21 km/km
associated with other non-hydroelectric anthropogenic development (e.g., provincial roads, railways).
2

Pre-hydroelectric quantities were 0.03 km/km , all of which was attributable to non-hydroelectric
2

anthropogenic development and 0 km/km attributable to hydroelectric development (Intactness,
Table 6.2.4-2). An illustration of linear features in the Boreal Plains Ecozone, as well as their relationship
to GHAs in this ecozone, is provided in Map 6.10.4-2.
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The calculation of linear feature density associated with hydroelectric development in the William
Terrestrial Region is based on 572 km of linear features. This is largely made up of transmission lines,
(530 km) including the Wuskwatim transmission line, with portions of limited-use road (38 km) and winter
road (4 km) also considered (Map 6.10.4-2). Cumulatively, linear features are distributed over a large
portion of this ecozone, which contributes to the levels of fragmentation seen in this area. There are
particularly high quantities of linear features associated with limited-use roads and winter roads. These
occur through much of the portion of GHA 10 intersecting with the Boreal Plains Ecozone. Higher
amounts of linear features are also present in GHA 7 and 7a (Map 6.10.4-2).
On-System Habitat Loss
Waterbodies, watercourses and adjacent habitat that have been affected by hydroelectric development
are referred to as on-system habitat. The William Terrestrial Region was not affected by any flooding or
water regulation due to hydroelectric development.
PREDATION
Environmental assessments conducted for the Wuskwatim Transmission Project indicated the potential
for increased gray wolf movements on the transmission line corridor during the construction phase. After
construction was concluded, snow-packed access trails would no longer be maintained. Therefore, it was
expected that wolf activity would decline along the transmission line right-of-way during operations
(Manitoba Hydro 2010). During operations, trappers noted the use of snow-packed transmission line
rights-of-way by wolves, as well as snowmobile trails (Eagle Vision Resources and Joro Consultants Inc.
2012).
Trail camera monitoring studies conducted on the Herblet Lake to Ralls Island portion of the Wuskwatim
transmission line reported that gray wolves used the transmission line ROW during the construction
period (Manitoba Hydro 2012). Similarly, trapper trails which connected to the transmission line were also
used by gray wolves, suggesting that this trail network could further facilitate wolf movements in the areas
adjacent to transmission lines.
From 1966 to 2013, linear feature density in the Boreal Plains Ecozone increased from 0.03 to 0.27
2
km/km (Intactness, Table 6.2.4-2), and likely resulted in increased predator access to moose populations
in the area. Arlt and Sobie (2013) reported that increased wolf numbers may be partly responsible for the
declining moose population in GHA 10.
DISEASE AND PARASITES
The William Terrestrial Region of the Boreal Plains Ecozone occurs towards the northern fringe of whitetailed deer range within Manitoba. Clearing and construction in the western portion of this ecozone may
be linked to the creation of habitat suitable for white-tailed deer, and potentially, for the transmission of
brainworm. The 2013 Manitoba Game Hunting Guide indicates both GHAs 7 and 10 occurr within Deer
Zone A, where licensed harvests of white-tailed deer can occur. As these GHAs form a portion of the
Boreal Plains Ecozone, along with GHA 7a which is outside of Deer Zone A, there is a potential for whitetailed deer to be present in this ecozone and come into contact with moose.
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Post-season harvest reports for the Northern Region in the 1970s, which encompassed GHAs 1 to 11 at
that time (Figure 6.10G-9), indicated levels of deer harvest based on hunter checks conducted out of The
Pas. A mapping of the deer harvest locations indicated they occurred close to The Pas, primarily in GHA
8 (Jahn 1974) with no harvest locations extending into the Boreal Plains Ecozone. White-tailed deer were
not reported incidental to the moose aerial surveys in GHA 7A, in 2000, and GHA 10, in 1991 and 2013
(Cross 1991a, 2000; Arlt and Sobie 2013).
Based on the construction of the Wuskwatim transmission line, the potential for white-tailed deer to be
using the transmission line ROW as a movement corridor was explored (Manitoba Hydro 2012). Due to
the location of William Terrestrial Region, there were recorded occurrences of white-tailed deer on
cameras in the northwestern portion of this area and occurring in proximity to where the transmission line
joins a stretch of railway line in the ecozone (Manitoba Hydro 2012). Although a number of white-tailed
deer were observed in the ecozone, occurrences have remained low and there have been no reported
cases of moose being affected by brainworm in this ecozone.
HARVEST
The Boreal Plains Ecozone is made up of portions of GHAs 7, 7A and 10 (Map 6.10.4-2). There has been
increased harvest pressure in the Boreal Plains Ecozone since the development of railways, trails, roads,
and transmissions lines have provided harvesters with access to remote moose populations.
For GHAs in this ecozone, varied efforts were applied to reduce access by occasionally designating
routes and limiting the use of off-road vehicles, and routing new linear features to minimize access. The
success of these measures is limited by the availability of resources for enforcement and accessible
topography in the area. Some GHAs in the region are still considered remote and allow the use of offroad vehicles for hunting purposes. High harvest rates are a concern for GHA 10, which makes up a large
portion of the William Terrestrial Region, and which in 2013 reduced harvest pressure by only issuing
Conservation Moose Licenses for this area. Between 1966 to 2013, there was an increase in linear
2

2

feature density from 0.03 km/km to 0.27 km/km (Intactness, Table 6.2.4-2). Only a portion of this
2

increase is attributable to hydroelectric development (0.07 km/km ). This increase is based on the
construction of 530 km of transmission line and 42 km of road (Intactness, Table 6.2.4-2). Increases in
linear feature density are thought to increase access for licensed and traditional moose harvesters in the
area, which could lead to reduced moose population numbers.
Changes in harvest patterns for the Boreal Plains Ecozone are apparent based on a review of historic
harvest patterns. Based on GHA boundaries in the early 1970s (Figure 6.10G-9), GHAs 7 and 10 were
identified as accessible moose harvest areas compared with intensive or remote GHAs (Jahn 1974).
Based on the 1973, 1974 and 1976 seasons, the level of moose harvest in GHA 7 was about three to five
times higher than harvest levels in GHA 10.From 1968 to 1975, Howard and Larche (1975) indicated that
GHAs 7 and 10 annually received 9.7% (6.8 and 2.9% respectively) of the provincial moose harvest
pressure by licensed hunters (Table 6.10D-6).
In the 1970s, increased access to GHAs in northern Manitoba increased hunting pressure on moose
herds in the Boreal Plains Ecozone (Jahn 1974; 1975). To decrease the number of moose harvested
through increased access and visibility associated with intensive logging, designated vehicle routes were
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established in a portion of GHA 7 to prevent an over-harvest of moose. Fifty per cent of the Northern
Region’s patrol and enforcement budget was spent in this area alone (Jahn 1975). For the 1975 fall
season, licensed harvest in GHA 10 was extended by a week, suggesting that the moose population was
healthy and underutilized by harvesters (Jahn 1977).
Cross (1991a) stated that historically, for GHA 10, it was doubtful that hunter over-harvest of moose in the
area could have occurred because of limited road access. More recently in GHA 10, Cross (1991a)
indicated that road-accessible areas (e.g., north and west of Talbot Lake) had moderate to heavy hunting
pressure. Increased road access and harvest pressure was the cumulative result of road construction and
logging activities increasing since the early 1970s.
Cross (2000) observed that GHA 7 was a popular moose hunting areas for licensed and First Nations
harvesters. Local harvesters were concerned about new access into the GHA along an abandoned rail
bed and a new transmission line. Increased hunter access could potentially result in the overharvest of
the moose population and reduce sustainability. Game Hunting Areas 7A and 10 were considered as part
of the Northern Zone characterized as having fewer roads and where travel by off-road recreational
vehicles for hunting purposes is accepted. Game Hunting Area 7 is part of the Roads, Trails and
Waterways Zone where the use of off-road recreational vehicles and other vehicles is restricted to preexisting roadways and trails (MCWS 2013). As of 2013, GHAs 7, 7A and 10 remained open to licensed
moose harvest (MCWS 2013).
Arlt and Sobie (2013) indicated that since 1991 in GHA 10, the 25% moose population decline was partly
caused by cumulative hunter harvest in conjunction with predation. They estimate that residents of Cedar
Lake, Moose Lake, Cormorant, Cross Lake, Norway House and Métis harvested approximately 75
annually. Licensed harvest was about 20 to 25 bulls annually. Based on a total population estimate of 346
moose, the total harvest rate appeared to be high and accounted for about 29% of the annual moose
mortality. Harvest patterns noted by Arlt and Sobie (2013) included snowmobile access and hunting near
the communities of Moose Lake and Grand Rapids, and increased access and hunting on forestry
operation roads and trails in the Central and South sections of the GHA. Mitigation measures such as
access control were thought to be difficult due to the bedrock base in the area facilitating greater
harvester access.
Based on the 2013 aerial survey results, indications of high levels of harvest pressure, and further
development associated with road network expansion planned for the next 10–20 years, Arlt and Sobie
(2013) identified that a discussion on moose hunting closure is required for GHA 10. Subsequently,
licensed harvests of moose in GHA 10 became limited based on issuing of Conservation Moose Licenses
for this area (MCWS 2013). The Conservation Moose Licence requires that hunters be in a group of two
for the hunting of a single adult bull and differs from the General License which are purchased on the
basis of one-licence/one tag.
There have been a number of hydroelectric developments within the Boreal Plains Ecozone which have
served to facilitate the increased harvesting of moose populations, or otherwise affect moose harvest
patterns. These changes are mainly based on the construction and operation of roads and transmissions
lines where no development features existed previously and have resulted in previously inaccessible
harvest areas becoming more readily used.
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Manitoba Hydro (2012) reported that with the clearing of the Bipole III Transmission Project, transmission
line ROW, harvest access would increase and potentially affect the harvesting of moose. This would
occur based on increased harvester access to moose populations, as transmission lines are often
amenable to the use of snowmobiles and all-terrain vehicles. Proposed mitigation measures to prevent
the overharvest of moose included routing the transmission line to avoid known moose concentrations,
reducing and regulating public access, and the use of setback areas (i.e., buffers) to prevent the clearing
of forested areas near waterbodies and watercourses.

6.10.4.2

Cumulative Effects of Hydroelectric Development

6.10.4.2.1

Regional Effects

INDICATOR RESULTS
Moose remain relatively common in the Boreal Plains Ecozone, although there are indications of moose
population declines that are, in part, attributed to overharvest facilitated by linear feature development
including roads, railways, trails and transmission lines. The potential for various factors to affect moose
populations was assessed and summarized in Table 6.10.4-2.
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Table 6.10.4-2:

Potential Impact of Hydroelectric Development on Moose Regional Study Component in the Boreal Plains Ecozone

Indicator

Metric

Pre-Hydroelectric Development

Existing Environment

Evaluation of Effects

Population size

Population estimates, density

Early 1950’s RTL section reports

GHA Aerial Survey
Grass River PP (mainly GHA 7) (c.1990) – 174
moose (LCI – 117, UCI – 230)
0.142 moose per km2
GHA 7A –(c.2000) – 665 moose (LCI – 495, UCI –
837)
0.095 moose per km2
GHA 7A –(c.2010) – 65 moose counted
2
0.094 moose per km
GHA 10 (c.1991) – 459 moose (LCI – 189, UCI –
727)
2
0.054 moose per km
GHA 10 (c.2013) – 346 moose (LCI – 258, UCI –
435)
0.034 moose per km2

Cormorant and Herb Lake RTL section estimates indicate
increased densities compared to the earliest estimate available for
GHA 10, but lower densities for GHAs 7 and 7A.

GHA Aerial Survey
GHA 7 and 7a (c. 1973 – 1990)
Range – 25 to 85 calves per 100 cows. 12 season
avg. –
50.9 calves per 100 cows
GHA 10 (c. 1973 – 1983)
Range – 29 to 58 calves per 100 cows. 8 season
avg. –
42.1 calves per 100 cows
Grass River PP (mainly GHA 7) (c.1990) –GHA 7
(c. 1991) – 45 calves per 100 cows
GHA 7A (c. 2000) – 58 calves per 100 cows

Recruitment rates are not available for pre-hydroelectric
development period.

2

Central Section – 0.056 moose/km (c. 1949
– 52)
2
Cormorant Section – 0.066 moose/km (c.
1949 – 52)
2
Herb Lake Section – 0.071 moose/km (c.
1949 – 52)

Howard and Larche (1975)
0.29 per km2 the portion of the Manitoba
Lowlands habitat section

Recruitment rates

None available

Role of Hydroelectric
Development
Hydroelectric development has
influenced moose populations in the
Boreal Plains Ecozone. Refer to driver
indicator results.

Predator control program in place from the 1950s to 1970 was
thought to have increased moose populations.
GHA aerial surveys conducted from 1990 to 2013 indicate that
moose population trends are unknown (GHA 7), stable (GHA 7A)
or decreasing (GHA 10).

Recruitment rates (1973 to 1990) indicate the potential for moose
population decline if the recruitment rate falls below 30 calves per
100 cows. This occurred for 7/7A GHA (1979/80) and GHA 10
(1973/74,1979/80). In 1981/82, recruitment was exactly 30 calves
per 100 cows in GHA 10. Three of 8 seasons prior to 1990
suggested population decline. Five of 8 indicated a stable to
increasing population.

Hydroelectric development has
influenced moose recruitment in the
Boreal Plains Ecozone. Refer to driver
indicator results.

Current recruitment rates after 1990 indicate a stable to increasing
moose population trend but few data points are available.

GHA 10 (c.1991) – 38 calves per 100 cows
GHA 10 (c.2013) – 42 calves per 100 cows
Habitat

ha of high quality habitat by type

Percentage on-system high quality
riparian habitat

Howard and Larche (1975)
Habitat area characterized as sustaining
large moose populations where natural fire
cycle plays an important role in rejuvenating
habitat.

Reduced availability of habitat in the William
Terrestrial Region (-0.9%). The loss of 0.41%
habitat was based on hydroelectric development
with the other 0.49% being from non-hydroelectric
related development. No habitat was lost to
flooding.

Habitat loss through anthropogenic land uses.

No on-system habitat areas present.

No on-system habitat areas present.

No changes in riparian areas have occurred as a result of
hydroelectric development in the Boreal Plains ecozone.

Fire suppression activities may have reduced habitat quality
available to moose in this ecozone compared to a natural forest
fire cycle.

Where transmission lines cross streams areas, setback distances
are applied in order to minimize disturbance of riparian areas.
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Hydroelectric development has
influenced moose habitat in the Boreal
Plains Ecozone.
Benchmarks:
Low for the William Terrestrial Region in
the Boreal Plains Ecozone.

Hydroelectric development has not
affected riparian moose habitat in the
Boreal Plains Ecozone.
Benchmarks:
No change in the William Terrestrial
Region.
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Table 6.10.4-2:

Potential Impact of Hydroelectric Development on Moose Regional Study Component in the Boreal Plains Ecozone

Indicator

Metric

Pre-Hydroelectric Development

Existing Environment

Evaluation of Effects

Role of Hydroelectric
Development

Harvest

Change in harvest pressure

Most of northern Manitoba considered
inaccessible to non-Treaty harvest.

Area increasingly accessible to First Nations and
licensed harvesters over time as a result of linear
features (highways, trails, and transmission lines)
and improved technology (e.g., snowmobiles).
Snowmobile hunting evident near communities.

The accessing of moose pre-hydroelectric development was done
in a largely limited way and restricted based on limited access into
moose population areas.

Hydroelectric development has
influenced moose harvest in the Boreal
Plains Ecozone by increasing access.

Harvest primarily based on roads and trails
access. Waterways access and harvest in
this ecozone not mentioned specifically in the
literature.
Area increasingly accessible to First Nations
and licensed harvesters over time as a result
of linear features expansions (highways,
trails, railways).

Considerable levels of licensed moose harvests
occurring 1968 – 1973 based on pre-existing
access levels including high rates of non-resident
harvest.
Prior to 1979 GHAs 7A and 7 were considered
together as GHA 7. In the early to mid 1970s this
GHA had high harvest level associated with the
use of logging roads. In 1974 season, designated
vehicle routes were used to limit road access and
reduce harvest pressure.

Increased access associated with existing and new linear features
(see Fragmentation), and increased hunter presence in this
ecozone has led to cases of reduced moose populations. This is
particularly apparent for GHA 10.

Benchmarks:
Moderate for William Terrestrial Region
in the Boreal Plains Ecozone (same
area).

Snowmobile access in the harvest of moose during the winter is
also an important contributor to harvester success. In some cases,
linear features facilitate these movements.
Based on increases in linear feature density, the William
Terrestrial Region is susceptible to increased moose harvest
opportunities.

In 1991, an indication of moderate to heavy
hunting pressure in portions of GHA 10 resulting
from increased access associated with road
construction and logging since the 1970s.
Additional linear features in GHA 7A (2001),
including a newly constructed transmission line
and an abandoned rail line corridor increased
harvester access and decreased local moose
numbers.
As of 2013, GHAs 7A and 10 considered part of
the ‘Northern Zone’ permitting off-road vehicle
use; GHA 7, part of the Roads, Trails and
Waterways Zone characterized by increased
access corridors for use by harvesters.
Overharvesting (and increased predation) linked to
major moose population declines in GHA 10.
Moose hunting closures being discussed.
Fragmentation

km/km2 of linear features

From Intactness Chapter (6.2)
2

William TR - 0.03 km/km

Disease and
Parasites

Distribution of white-tailed deer

Sparse distribution of white-tailed deer based
on trapper reports
Early 1950’s RTLS
2
Cormorant – 0.128 deer per km (c. 1952)

Herb Lake – 0.021 deer per km2 (c. 1952)
No reports of brainworm

From Intactness Chapter (6.2)

Some linear features existed prior to hydroelectric development.

William TR
2
Total 0.27 km/km
Hydroelectric development 0.07 km/km2
2
Other 0.21 km/km

During and after hydroelectric development, fragmentation
increased. Levels described for contributions from hydroelectric
and non-hydroelectric development.

Potential overlap between moose and white-tailed
deer in GHAs 7 and 10, which are part of Deer
Zone A in the 2013 Manitoba Hunting Guide

The density of white-tailed deer appears to have decreased
although records on the current presence of white-tailed deer in
northern Manitoba are limited.

Ecozone likely occurs at the northern fringe of
white-tailed deer range in Manitoba

Of the whole RCEA ROI, this ecozone has the highest potential for
range interactions between white-tailed deer and moose.

Periodic sightings along portion of Wuskwatim
Transmission Line

There are no known reports of brainworm in northern Manitoba.

No reports of brainworm
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Increased linear feature density in William Terrestrial Region, is
associated with increased hunter and predator access and
reduced moose populations.

Hydroelectric development contributed to
increased linear feature density in the
Boreal Plains Ecozone.
Benchmarks:
Moderate for William Terrestrial Region
in the Boreal Plains Ecozone (same
area)
There may be some limited potential for
white-tailed deer movement along
constructed linear features at the
northern fringe of its range.
Benchmarks:
Low- Some indication of white-tailed deer
movements within ecozone along
Wuskwatim transmission line. Overall,
low deer habitat quality and climate limit
expansion.

6.10-116

REGIONAL CUMULATIVE EFFECTS ASSESSMENT – PHASE II
LAND – MOOSE

EVALUATION OF EFFECTS
Historically, moose have expanded their range from central into northern Manitoba, and conditions in the
Boreal Plains Ecozone may have facilitated this initial expansion. Populations in the Boreal Plains
Ecozone were likely secure and widespread based on the availability of preferred habitat, since inland
habitat, including mixedwood and hardwood stands, and a limited amount of riparian habitat were both
broadly available. Moose harvest was likely important but potentially, less prevalent due to limited access.
Based on past population surveys, the Boreal Plains Ecozone supported some of the highest moose
population densities in the province. This was largely due to favourable habitat conditions and limited
harvester access into the area. However, this area is now characterized by increased linear feature
density, high harvest levels, and the potential for moose population decline.
Various anthropogenic activities and natural circumstances have influenced the availability of moose
habitat, as well as the distribution and the abundance of moose subpopulations in the Boreal Plains
2
Ecozone. In particular, the cumulative increase in linear feature density from 0.03 km/km prior to
2

hydroelectric development to 0.27 km/km after hydroelectric development (including provincial roads,
2
forestry, rail) indicates a moderate magnitude of effects. A small portion of this increase (0.07 km/km ) is
attributable to hydroelectric development. This important driver indicator has implications for habitat loss
and alteration, increased harvester access and increased predator efficiency. The most important
contribution of increased linear feature density in this ecozone is harvester access. Once a road or trail is
constructed it is difficult to prohibit harvesters access into an area. The use of improved technology such
as snowmobiles and off-road vehicles further facilitates access to moose in the region, and contributes to
increased risks of overharvesting.
Habitat suitability declined with a loss of primary moose habitat due to infrastructure of 0.9%. This is
considered a low level of disturbance based on the benchmarks used in assessing the potential for
habitat loss to affect moose populations. Results from aerial surveys and research suggested that habitat
availability is not a substantial limiting factor contributing to the recent decline in moose numbers in the
Boreal Plains Ecozone. Other factors identified for regulating moose populations below the region’s
current carrying capacity included overharvest and predation. Aerial survey results demonstrated lower
than expected densities compared to earlier surveys in burns. While the availability of high quality moose
habitat does not appear to currently be a factor limiting moose population growth, it is expected that
moose population stability or growth requires sufficient quantities of regenerating early successional
stage forest habitat. The total area of potential high quality habitat has likely been reduced with fire
suppression activities.
The Boreal Plains Ecozone exists at the northern extent of the continuous white-tailed deer range in
Manitoba. Based on the accounts of trappers prior to hydroelectric development, there may have been
higher densities in the 1950s compared to today. As the distribution of white-tailed deer continues to be
sparse in this area, there is little likelihood of brainworm transmission from white-tailed deer to moose.
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REGIONAL CUMULATIVE EFFECTS CONCLUSION
While the cumulative effects of human development, including hydroelectric development, on the moose
population in the Boreal Plains Ecozone have been adverse, these effects remain within the low to
moderate range in terms of magnitude. This is the case primarily because fragmentation effects, habitat
loss and alteration, and harvester access range from low to moderate within the terrestrial region
reviewed. Currently, moose populations appear to be stable to decreasing.

6.10.4.2.2

Local Effects

The construction of transmission lines is a source of concern for local hunters, who identify the potential
for increased access into GHAs as potentially resulting in reduced bull populations and low annual
recruitment (Cross 2000).
As part of the Bipole III Transmission Project Clean Environment Commission hearing process, an expert
for the Manitoba Metis Federation, indicated concern with the increasing linear feature density estimates
reported by Manitoba Hydro and what it would mean for the sustainability of moose in areas where Metis
had traditionally harvested (Manangement and Solutions in Environmental Science 2012).
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6.10.5

Taiga Shield Ecozone

The Taiga Shield Ecozone contains only the Missi Falls Control Structure (a key feature of the CRD) as
the main form of hydroelectric development. This control structure raised the level of Southern Indian
Lake to allow the diversion of the Churchill River. The operation of the CRD in 1974 was considered the
cut-off date for the pre-hydroelectric development period in the ecozone. A very small amount of nonhydroelectric development occurs in the ecozone from road and rail corridors.
Map 6.10.5-1 outlines the terrestrial regions found within the Taiga Shield Ecozone, overlain with the
hydraulic zones used in the physical and aquatic environment portions of the RCEA Phase II report.
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6.10.5.1

Changes in Indicators over Time

To assess changes in moose populations, five indicators were evaluated using seven different metrics
applied to the pre- and post-hydroelectric development periods. Further information on how these metrics
were derived is available in Section 6.10.1.2. While not an indicator or metric, predator pressure was
evaluated as a factor affecting moose populations based on the role of predator species, particularly grey
wolf and black bear. The results and comparison of evaluated metrics for this ecozone are summarized in
Section 6.10.5.2.

6.10.5.1.1

Before Hydroelectric Development

For the pre-hydroelectric development period, moose population trends are based primarily on provincial
government RTL section reports. Of note, portions of the South Indian Lake, Split Lake and Nelson
House RTL sections were found within the boundaries of the Taiga Shield Ecozone. Historic references to
moose in this ecozone are also reported by Bryant (1953, 1955) and Howard and Larche (1975).
POPULATION
In the early 1950s, the MDMNR asked trapline holders to estimate the number of moose on their traplines
st
by counting signs and animals observed from freeze-up to December 31 (MDMNR 1951a, Bryant 1955).
For the Taiga Shield Ecozone, this primarily included consideration of large portions of the Split Lake and
South Indian Lake RTL sections and a small portion of the Nelson House RTL Section (Figure 6.10G-2).
The South Indian Lake RTL Section was characterized as a good moose area, but it was noted that
populations were “not as thick as they could be” (MDMNR 1951f). Based on the 1950/51 season, trapline
holders reported that moose populations were slightly increasing this year (MDMNR 1951f). Reported
2

density estimates for this RTL section range from 0.027 to 0.037 moose per km (Table 6.10C-1).
In the early 1950s, moose were very sparse in the Split Lake RTL Section (MDMNR1951b). Based on the
1952 season, it was unknown if the moose population was increasing or decreasing (MDMNR 1952a).
Thirty-eight of 75 traplines reported, with a census of 264 moose. No moose sign were present on nine
traplines. For the 1951/52 season the approximate moose density was 0.006 moose per km

2

(Table 6.10C-1).
Based on the 1950/51 season in the Nelson House RTL Section, the distribution of moose was generally
scarce with the best concentration being the Beaver Dam Lake and Burntwood River area, south of the
Taiga Shield Ecozone (MDMNR 1951c). The 1953/54 and 1954/55 RTL section reports indicated that the
moose population was likely increasing, particularly on the west side along the Rat River system and the
Burntwood and Footprint rivers, again, south of this ecozone (MDMNR 1954a, 1955a). Increased moose
numbers were particularly evident from canoe surveys of the area, which indicated high numbers of
moose along shorelines. Reported density estimates for the Nelson House RTL Section from 1950 to
2
1955 range from 0.020 to 0.030 moose per km (Table 6.10C-1).
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Bryant (1955) summarized moose densities in northern Manitoba. The density and distribution of moose
is presented in Figure 6.10G-2 (Bryant 1955) and indicates the Taiga Shield Ecozone had low to high
2
moose densities, ranging from one moose every 30 square miles (< 0.013 moose per km ) to a high of
2

one moose every 1 to 5 square miles (0.077 to 0.386 moose per km density) (Figure 6.10G-2). A notably
high moose density occurred on the western shore of Southern Indian Lake. Low moose densities
occurred in the northern portions of the Taiga Shield ecozone; however, Bryant (1955) noted the
distribution and densities for this area were largely speculative based on limited observations and census
accounts for this area.
HABITAT
Howard and Larche (1975) reported that moose range in Manitoba gradually shifted northwards from the
1600s to the 1900s. The range extension occurred partially based on a slow post-glacial range reoccupation aided by human activities and forest fires, which resulted in the creation of younger forest
areas preferred by moose. In the Taiga Shield Ecozone, moose were first seen at Southern Indian Lake
in 1915 with the first moose shot on the Seal River, north of Southern Indian Lake, in 1920 (Bryant 1955;
Howard and Larche 1975).
Howard and Larche (1975) described variations in moose densities resulting primarily from landscapelevel habitat differences (Figure 6.10G-3). The Taiga Shield Ecozone largely coincides with Howard and
Larche’s (1975) Northwest Transition habitat section, which is a zone of subarctic open woodland typified
as low relief with Precambrian rock out-crops and intervening water-filled depressions. Tree growth is
reduced due to climate, thin soils and frequent fires, and primarily consists of stunted black spruce
intermixed with areas of bog, muskeg and rock outcrop. In better drained sites white spruce is often
present and in wetter sites tamarack is often present. Understory shrub species are comparatively limited,
with much of the area consisting of open ground with a cover of lichens, sphagnum or featherleaf
mosses.
The Northwest Transition habitat section supported about 0.10 moose per square mile (or 0.039
2

moose per km ) (Howard and Larche 1975). This habitat section had the second lowest population
density, at a third of the provincial average (Figure 6.10G-3).
Historically, fire was recognized as an important driver of moose populations in Manitoba. Bryant (1955)
indicated that good moose habitat was mainly dependent on fire-produced openings in the coniferous
forest. Fire is an important driver that affects the availability of moose habitat. Crichton (1981) indicated
forest fires are of great benefit to moose populations by reducing mature and overmature forests into
preferred younger seral stage forests. It was noted by Crichton (1981) that recent increases in forest firefighting efficiency restricted most large-scale fires to inaccessible areas of northern Manitoba. Conversely,
accessible areas in southern Manitoba tended to have more limited burns, including those areas where
fire is actively suppressed (e.g., areas of value for forestry) (Howard and Larche 1975; Crichton 1981).
The limited occurrence of new burns in some areas could reduce the availability of moose habitat, which
would otherwise be periodically rejuvenated in a natural fire cycle.
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PREDATION
Prior to hydroelectric development, predators such as grey wolf occurred throughout the Taiga Shield
Ecozone. Wolf densities were associated with the distribution and density of prey, including moose and
migratory caribou herds.
In the 1950s and until approximately 1970, predator control programs were conducted in the Nelson
House, South Indian Lake and Split Lake RTL sections. Predator control programs used strychnine
poisoned baits, cyanide guns, trapping and shooting to reduce the number of gray wolves in an area and
were thought to increase moose numbers (MDMNR 1951a, 1952b). Although it is unclear whether or not
predator control programs had any long-term benefits, Bryant (1953) advocated that the large number of
wolves killed in northern Manitoba contributed to an increase in moose. While those wolf packs located
on well-accessed traplines were susceptible to being trapped or shot, poison bait traps were also
delivered into remote areas by aircraft where wolf packs were identified.
A large number of wolves (76) were killed through the first year of the predator control program
(MDMNR1951f). A fewer number of wolves (32) were killed in the following season (1951/52) due to
logistical issues but the numbers of wolves killed rebounded considerably (155) by the 1952/53 season
(MDMNR 1952d, 1953f). Fifty-six wolves were killed during the 1954/55 season (MDMNR 1955c). While
the number of wolves in the section was far reduced as a result of the predator control programs, there
were no indications of increased moose populations in the South Indian Lake RTL Section (MDMNR
1955c).
The predator control program in the Split Lake RTL Section was initiated in 1952 (MDMNR 1952a).
Twenty-two wolves were killed. There was no discussion whether or not the reduced wolf numbers
resulted in an increased moose population but it was suggested that future predator control programs
would be more successful based on targeting wolves that followed the fall migration of caribou herds
(MDMNR 1952a).
Over the 1950/51, 1952/53, 1953/54 and 1954/55 seasons, the Nelson House RTL Section wolf control
program reported five, 39, nine and eight confirmed wolf kills respectively, with an additional seven, nine,
four and two probable wolf kills (MDMNR 1954a, 1955a). In the 1953/54 and 1954/55 seasons there were
an additional 14 (six adult and eight pups) and eight (two adults and six pups) confirmed wolf kills by
trappers (MDMNR 1954a). The Nelson House RTL Section 1953-1954 annual report described targeting
particular wolf bands with poison bait traps to help increase moose numbers (MDMNR 1954a).
DISEASE AND PARASITES
Historical occurrences of white-tailed deer (referred to as ‘Virginia deer’ in the RTL section reports) are
rare for the Taiga Shield Ecozone. White-tailed deer densities decrease at increasingly northern latitudes.
While deer were recorded on traplines in the Nelson House RTL Section, occurrences were most likely
located south of this ecozone in the Western Boreal Shield Ecozone. With very low deer densities
reported at northern latitudes, there was limited potential for the transmission of the brainworm parasite
from white-tailed deer to moose.
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Based on reporting by trappers from the Nelson House RTL Section, there were an estimated 203 deer in
1953/1954 (MDMNR 1954a) and 207 deer in 1954/1955 (MDMNR 1955a), or only about 0.008 deer per
2
km for both seasons.
There were no white-tailed deer reported in the South Indian Lake or Split Lake RTL sections
(MDMNR,1951b, 1952a, 1955c). As these two RTL sections cover by far the largest portion of the Taiga
Shield Ecozone, accounts of deer in the South Indian Lake and Split Lake RTL sections are considered
representative of the Taiga Shield Ecozone as a whole.
HARVEST
With the pre-hydroelectric development period extending to 1970, there is a large range of potential
harvest activities for this area, including domestic harvest as well as harvest pressure from resident and
non-resident licensed harvesters.
In the early 1950s, moose hunting pressure in the Taiga Shield Ecozone was relatively low, with most
harvest occurring along rivers and other access routes. Moose harvest intensity often increased near
human settlements and resulted in lower (or absent) local moose populations in these areas. Bryant
(1955) indicated that moose harvest varied among traditional use areas, ranging from 2 to 20% utilization
of local moose populations. In northern Manitoba, First Nations harvest accounted for 80% of all
harvested moose (Bryant 1955). The number of licensed hunters in the north at this time was limited.
The harvest of moose in the South Indian Lake RTL Section ranged from 5 to 10% of the estimated
population for the 1951 to 1955 survey years (Table 6.10C-1). The number of moose reported harvested
ranged from 45 moose in 1950/51 to 150 moose in 1953/54. At that time, the harvest of moose in the
South Indian Lake RTL Section was generally for consumption during the summer months, with the
harvest and consumption of barren ground caribou occurring during the winter months (MDMNR1952d,
1953f).
The Split Lake RTL Section reported four moose harvested out of an estimated 264 (1.5% of the total
population) (MDMNR 1952a). It should be noted that the resource officer present in the Split Lake RTL
Section at this time had asked the local communities not to harvest moose because moose were scarce
(MDMNR 1951b). Bryant (1955) estimated an annual kill of 29 moose for the combined Split Lake and
Limestone RTL sections in the 1952/53 and 1953/54 seasons.
Harvest levels reported by the Nelson House RTL Section suggested uneven levels of harvest across the
RTL, with the highest level of harvest surrounding the community of Nelson House, outside of the Taiga
Shield Ecozone (MDMNR 1954a). For the 1951/52, 1952/53, 1953/54 and 1954/55 seasons, the rate of
population harvest was 13.5, 10.6, 8.1 and 9.3%, respectively (Table 6.10C-1).
Harvest pressure on moose was periodically reduced where barren-ground caribou were accessible to
First Nations harvesters. Of note, the South Indian RTL Section reports indicated that caribou was the
main winter meat consumed (MDMNR 1951f). The number of caribou killed in 1950/51 (600) far
exceeded the number of moose killed during this time (45). Similarly, for the 1951/52 season, the number
of caribou killed (494) exceeded the number of moose harvested (86) (MDMNR 1952d). In areas with low
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moose densities such as the Split Lake RTL Section, there was a more consistent reliance on barrenground caribou as a food source compared to moose (MDMNR 1952a).
Within northern Manitoba, moose harvest was largely influenced by the availability of access along
waterways and roads. For the 1964 early moose season, Ransom (1965) reported that most harvesting
occurred up to 1.5 miles (2.41 km) from roads and along shorelines. Similarly, based on the 1966 early
moose season, Bidlake (1966) indicated that, for the northeast region in Manitoba, most moose harvests
occurred within one mile (1.6 km) of roads in the area, with the majority of hunting confined to waterways.
In addition, hunting occurred in close proximity to communities, which often resulted in reduced or absent
moose populations in these areas.
The level of linear features present on the landscape prior to hydroelectric development in the Taiga
2

Shield Ecozone was <0.01 km/km (Intactness, Table 6.2.5-2). The presence of linear features in this
ecozone was limited to 13 km of railway within the Bradshaw Terrestrial Region. The Upper Churchill and
Southern Indian terrestrial regions did not have linear features present (Intactness, Table 6.2.5-2). This
level of linear feature density likely meant that moose populations along waterways were those principally
hunted, and that most harvest occurring in this area was likely domestic.
From 1968 to 1973, the total number of moose harvested in GHAs 1 and 9 accounted for 5.12% (in 1970)
to 11.32% (in 1969) of the resident and non-resident harvest (Table 6.10D-6) (Howard and Larche 1975).
The amount of harvest in GHA 1, which forms a substantial portion of the Taiga Shield Ecozone, ranged
from 1.55% (in 1973) to 2.99% (in 1968) of the licensed moose harvest with only very low numbers
attributed to non-residents (Table 6.10D-3, Table 6.10D-4). Prior to the CRD, it was estimated that 50
moose were harvested annually by the community of South Indian Lake, with most of these kills occurring
along the lake’s shoreline (LWCNRSB 1975).

6.10.5.1.2

After Hydroelectric Development

Post-hydroelectric development, the status of moose populations in the Taiga Shield Ecozone is based
on reporting conducted at the provincial level, as well as on environmental impact statements and
monitoring studies associated with ongoing hydroelectric development in the region. Indicators examined
relate to changes in population, habitat, predation, disease and parasites, and harvest.
Hydroelectric developments inside this ecozone include the Missi Falls Control Structure, transmission
line and road construction, the flooding of Southern Indian Lake and the dewatering of the lower Churchill
River associated with the CRD.
POPULATION
The Taiga Shield Ecozone coincides primarily with GHAs 1 and 9 (Map 6.10.5-2). Portions of GHA 1 were
surveyed in the NFA moose study area and the Split Lake RMA. The Split Lake RMA extends across
large portions of the Upper Churchill and Bradshaw terrestrial regions (Map 6.10E-1). The portion of GHA
9 which occurs inside the Taiga Shield Ecozone was also surveyed. It overlaps a large portion of the
Southern Indian Terrestrial Region (Map 6.10.5-1). Game Hunting Area 2 overlaps only a very small
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portion of the ecozone and was not considered further for evaluating demographic trends for this
ecozone.
Starting in the 1980s, there were series of aerial surveys conducted by the Manitoba Department of
Natural Resources in the NFA area (Figure 6.10G-4). In 1985, surveyed areas included the Southern
Indian Lake, Nelson House and Split Lake resource areas; which partially overlap the Taiga Shield
Ecozone (Figure 6.10G-5). The resource areas surveyed by Elliot (1985) are not equivalent to RMAs, and
appear to approximate northern RTL districts (MCWS 2014b). These resource areas had an estimated
1871 moose (Elliot 1985) (LCI – 1129, UCI – 2613) (Figure 6.10G-5). The overall density was
2

0.046 moose per km . Only 35 of 383 moose (9%) observed were located west of the Churchill River
(Elliot 1985, 1986a).
Base on the 1985 aerial survey, the calf-cow ratio for the area west of the Churchill River (i.e., the
Southern Indian Lake Resource Area) was 33 calves per 100 cows, compared to 68 calves per 100 cows
in the east (Elliot 1985). The difference in moose productivity between these areas, as well as in the
availability of high-quality habitat, resulted in the conclusion that there were two distinct moose
populations. The Split Lake-Nelson House areas in the east were combined. The Southern Indian Lake
moose population was considered as a separate group (Figure 6.10G-6). Both populations partially fell
within the Taiga Shield Ecozone. An additional indication of the reduced potential for Southern Indian
Lake to support moose populations was suggested by Webb (1973) earlier on, who identified this area as
2
supporting low moose densities of 0.25 moose per square mile (or 0.10 moose per km ).
Subsequent surveys of the NFA area occurring in 1986/87 and included surveys of the Nelson House and
Split Lake resource areas as well as the Cross Lake Resource Area (Figure 6.10G-7) (Elliot 1987). A
small portion of habitat east of Southern Indian Lake, and within the Taiga Shield Ecozone, was surveyed
(Figure 6.10G-7). The population trend for the Split Lake - Nelson House population increased from
approximately 750 to 904 moose between 1984/85 to 1986/87. Due to the wide confidence intervals
associated with these estimates, the increase was not statistically significant. In 1986/87, the calf:cow
ratio for the Split Lake – Nelson House herd was 35 calves per 100 cows.
.
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Elliot (1993) surveyed portions of the Norway House, Cross Lake and Nelson House resource areas in
1992/93 (Figure 6.10G-8). While these survey results did inform moose population trends in north-central
Manitoba and the NFA area, they only intercepted a small portion of the Taiga Shield Ecozone. As the
results of this survey were generalized across a large survey area, and predominately (> 95%) within
Western Boreal Shield and Eastern Boreal Shield ecozones, more details are reported in Sections 6.10.2
and 6.10.3, respectively.
The first aerial surveys of GHAs 9 and 9a used to establish bag limits for licensed harvesters occurred in
January 2000 (Elliot and Hedman 2001). Surveys of GHA 9, which overlap a small portion of the Taiga
Shield Ecozone, indicated a population of 6,822 moose (LCI – 3406, UCI – 10,238) with a calf recruitment
2
of 86 calves per 100 cows. This moose estimate is the equivalent of 0.116 moose per km .
From 1993 to 2010, the moose population in the Split Lake RMA appeared stable to increasing. This
increase may in part reflect the adoption of different aerial survey methods over time rather than actual
changes in the moose population. In 1993, the Split Lake Resource Management Board (Split Lake
Resource Management Board 1994 in KHLP 2012) reported good calf production and that overall, there
was a slight increase in moose population numbers in the Split Lake RMA. The moose population was
estimated at 1,639 moose (Split Lake Resource Management Board 1994 in KHLP 2012). In 2010, the
moose population was 2,600 with a 95% confidence interval of +/- 21% (Knudsen et al. 2010). There
were 36 calves per 100 cows, and the sex ratio was 118 bulls per 100 cows. The majority of the Split
Lake RMA is contained within the Taiga Shield Ecozone, with portions also occurring in the Western
Boreal Shield (Section 6.10.2), Eastern Boreal Shield (Section 6.10.3) and Hudson Plain ecozones
(Section 6.10.6).
Moose populations in the Split Lake RMA, including the WLFN Traditional Use Area, were assessed as to
their sustainability in the preparation of the Moose Harvest Sustainability Plan (CNP 2013). Of the seven
MMU considered in this report, five occur or partially occur in the Taiga Shield Ecozone, and within the
Upper Churchill and Bradshaw terrestrial regions (Map 6.10E-1). The Manteosippi, Oopawaha and
Numaykoosani MMUs occur almost entirely within the ecozone, with portions of the Kakwasanseesi and
Wasekanoosees MMUs also present. Based on the 2010 Split Lake RMA aerial survey, for the MMUs
that occur or partially occur within the Taiga Shield Ecozone, moose densities ranged from 0.032 moose
2

per km (Numaykoosani) to 0.086 (Kakwasaneesi and Wasekanoosees). Those MMU occurring entirely
inside the Taiga Shield Ecozone (Manteosippi, Oopawaha and Numaykoosani) had lower densities than
the MMU located further to the south and only partially overlapping this ecozone (Kakwasanseesi and
Wasekanoosees). This may indicate changes in habitat suitability when comparing the MMUs in the
northern portion of this ecozone to those MMUs in the south. The estimated calf:cow ratio for the MMUs
located within the Taiga Shield Ecozone ranged from 31.3 calves per 100 cows in Wasekanoosees to
44.9 calves per 100 cows in Numaykoosani (Table 6.10E-1).
HABITAT
Post-hydroelectric development, moose habitat has changed by various degrees, both directly and
indirectly, in the Taiga Shield Ecozone. Habitat loss and alteration has occurred through the flooding of
Southern Indian Lake, the dewatering of the lower Churchill River, water regulation, the development of
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linear corridors, infrastructure and increased access. This section focuses mainly on direct habitat effects.
Overall, there has been a low loss or change of habitat in the Bradshaw, Upper Churchill and Southern
Indian terrestrial regions, and in the Taiga Shield Ecozone as a whole. However, local habitat effects
along the shorelines of Southern Indian Lake and the Churchill River are substantial and include changes
to shore zone wetland habitat, increases of shoreline debris which limits access, and decreased shoreline
width. Another important change that is often associated with development is increased access along
roads, trails and transmission lines, which can result in increased moose mortality. In the Taiga Shield
Ecozone, however, increased access along linear features is hardly apparent.
The portion of the Taiga Shield Ecozone overlapping the northern portion of the NFA Area, was assessed
as prospective moose habitat by Elliot (1985, 1986a) and Elliot and Hedman (2001). Habitat differences
varied in their capacity to support moose. While largely forested, GHA 9, which makes up a portion of the
Taiga Shield Ecozone, was identified as being of limited value for commercial forestry practices (Elliot and
Hedman 2001). This is due to the low soil productivity and climactic conditions, resulting in the reduced
growth of tree species. Based on the absence of commercial forestry, there is not the same potential for
wildfire protection and suppression as occurs with more southerly GHAs (e.g., GHA 9A).
Elliot (1986a) indicated, in reference to Figure 6.10G-5, that portions of the northern survey areas had an
unproductive heath habitat which was not present in the southern surveyed areas. Elliot (1987) further
indicated that the Split Lake – Nelson House moose habitat was comprised of bogs, which was absent
from areas located further to the south. It is expected that based on the limited number of tree stands
located in the heath and bog habitats and the soils being generally unproductive for maintaining large
trees, that even when affected by forest fires, much of the Taiga Shield Ecozone has a larger proportion
of lower quality moose habitats which are capable of only supporting limited moose densities.
Forest fire can be a major driver of moose populations in northern Manitoba habitats. Elliot (1987)
indicated the potential for an increased moose population due to a 1981 forest fire in the Cross Lake and
Split Lake – Nelson House resource areas, which increased the availability of young mixedwood habitat.
Elliot (1987) noted that the edge around the newly burnt areas was heavily utilized by moose but the
interior sections of large burns frequently went unused. In GHAs 9 and 9a, Elliot and Hedman (2001)
identified that changes in moose populations in 2000, which occurred following Bryant’s (1955) report,
were largely a result of fire history and forest maturation. A number of wildfires had taken place in GHA 9
from 1980 to 1997, including in the portion of GHA 9 within the Taiga Shield Ecozone. The areas affected
by forest fires in GHA 9 were described as being largely continuous, separated by relatively short
expanses of poor moose habitat (i.e., non-burnt forest areas, bog or heath).
Fire history information available for the Taiga Shield Ecozone indicates that this area has been affected
by many forest fires over the years (Terrestrial Habitat, Map 6.3.1-7). This ecozone is the most commonly
affected by forest fires of all the ecozones in the RCEA ROI. The high proportion of land area affected by
fires in the past 44 years is likely in part due to limited fire suppression activities occurring within this
ecozone.
Elliot (1985, 1986a, 1988, 1993) indicated mixedwood habitats supported the highest moose densities.
Mixedwood habitats located west of the Churchill River (Map 6.10.5-5), including the western shore of
Southern Indian Lake (Figure 6.10G-6), did not support the high moose densities that were observed in
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mixedwood habitat east of the Churchill River (Elliot 1985, 1986a). Elliot (1985) reported that mixedwood
habitats, comprised of both coniferous and deciduous forest species, west of the Churchill River were
less suitable to moose because of forest maturity (Table 6.10.5-1). Non-mixedwood habitats, including
burns, closed conifer and open conifer habitats, demonstrated similar moose densities east and west of
the Churchill River and formed a combined 90.8% of potential productive moose habitat. Elliot (1986a)
concluded that for the NFA area as a whole at that time, less than 10% of available habitat was
productive moose habitat. Since the mid-1980s, forest fires have modified moose habitat quality in the
Taiga Shield Ecozone.
Table 6.10.5-1:

Habitat Type

Moose Densities in Different Habitats Sampled in the Northern Resource Areas
within the Northern Flood Agreement Moose Study Area

% of total area

Moose density
2

(moose per km )

Closed Conifer

45.0

0.04

Open Conifer

38.9

0.02

Burn

6.9

0.06

Mixedwood West

3.0

0.07

Mixedwood East

6.3

0.21

Notes: Nothern Flood Agreement (NFA).
Northern NFA areas include: Nelson House, South Indian Lake and Split Lake resource areas.
Modified from Elliot 1985.

Elliot (1985, 1986a) stated that mixedwood habitats are important for supporting higher moose densities
in the northern NFA areas. Knudsen and Didiuk (1985) reported similar results for southern NFA areas in
the Cross Lake and Norway House resource areas. Based on updated descriptions of young and mature
mixedwood habitat area, and for other productive habitat classes, Elliot (1986a), was able to demonstrate
moose density levels for various habitat types found in the North (Nelson House, South Indian Lake and
Split Lake Resource Areas) and South (Norway House and Cross Lake Resource Areas) NFA areas
(Table 6.10.5-2).
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Table 6.10.5-2:

Moose densities in Different Habitats Sampled in the Southern and Northern
Resource Areas in the Northern Flood Agreement Moose Study Area
Southern NFA Areas

Habitat
Type

Moose
Density
(moose per
2
km )

Northern NFA Areas

% Total
Area

%
Population

Moose
Density
(moose per
2
km )

% Total
Area

%
Population

Closed
Conifer

0.02

51.7

32.0

0.04

45.0

37.3

Open
Conifer

0.02

33.2

13.9

0.02

38.9

19.0

Burn

0.08

1.1

2.0

0.06

6.9

10.2

Mature
Mixedwood

0.02

3.6

1.7

0.07

3.0

5.7

Young
Mixedwood

0.19

10.4

50.4

0.21

6.3

27.8

TOTAL

0.04

100.0

100.0

0.05

100.0

100.0

Notes: Northern Flood Agreement (NFA).
Southern NFA areas include: Norway House and Cross Lake Resource Areas.
Northern NFA areas include: Nelson House, South Indian Lake and Split Lake Resource Areas.
modified from Elliot 1986a.

As part of the CRD, the effect of raising the water level of Southern Indian Lake by 35 feet (10.67 m) was
anticipated to destroy all moose habitat along the creeks and small streams flowing into the lake
2
(Goulden et al. 1968). This was expected based on the flooding of 860 square miles (2,227 km ), which
accounts for the potential loss of habitat for 430 moose (0.5 moose per square mile or 0.20 moose per
2

2

km ). Additionally, 202 square miles of habitat along the Rat River system (523.18 km ), above the
proposed Notigi dam, was expected to be lost based on flooding, with the reduction of quality habitat for
2

150 moose (0.75 moose per square mile or 0.52 moose per km ). While this level of habitat loss did not
occur since a lower-level version of the CRD was actually constructed, their estimation of habitat loss
based on the flooding of riparian habitat areas indicates the importance of these areas for moose around
Southern Indian Lake and the Rat River system. These projected levels of habitat loss may also be
associated with the potential for habitat loss based on other projects within the ROI as they have resulted
in the flooding of moose habitat areas and have resulted in reduced overall habitat quality along newly
created shorelines.
Regional Habitat Model
For the existing environment in the Taiga Shield Ecozone, primary and secondary moose habitat were
assessed using a moose habitat quality model (Appendix 6.10A). The habitat quality model determined
portions of primary and secondary habitat available to moose within each terrestrial region and for the
ecozone as a whole (Table 6.10.5-3; Map 6.10.5-2). The highest portions of modelled primary habitat
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were present in the Southern Indian Terrestrial Region (58.2%) with the lowest quantities of primary
habitat occurring in the Bradshaw Terrestrial Region (39.4%; Maps 6.10.5-3 to 6.10.5-6). As a whole, the
Taiga Shield Ecozone was comprised of 49.8% primary habitat.
Based on the moose habitat model, forested areas affected by forest fires in the previous 6 to 30 years
were the most commonly identified primary habitat type available for moose in the Bradshaw
(Table 6.10B.5-1), Upper Churchill (Table 6.10B.5-2) and Southern Indian (Table 6.10B.5-3) terrestrial
regions. As Elliot (1985, 1986a) noted, caution should be used in assessing the quality of moose habitat
attributed to fire for various vegetation cover types and age classes.
Table 6.10.5-3:

Terrestrial
Region (TR) or
Ecozone

Proportion of Primary and Secondary Moose Habitat in the Taiga Shield
Ecozone
Primary Habitat

Secondary Habitat

Total Habitat

ha

%

ha

%

ha

Bradshaw TR

597732

39.4

921,217

60.7

1,518,949

Upper Churchill
TR

791,172

52.9

704,605

47.1

1,495,778

Southern Indian
TR

791,861

58.2

568,880

41.8

1,360,741

2,180,765

49.8

2,194,703

50.2

4,375,468

Taiga Shield
Ecozone
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