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REGIONAL CUMULATIVE EFFECTS ASSESSMENT – PHASE II
WATER – BELUGA

5.8.1.1

Pathways of Effect

Developing metrics to assess the effects of hydroelectric development on beluga is difficult, given the
limited amount of pre-hydroelectric development data related to this species. Beluga are present in
summering areas for a short time (approximately two months) before they begin their fall migrations to
overwintering areas, and investigations related to habitat use are logistically challenging. Alterations in
habitat may affect beluga directly through physiological and behavioural changes, or indirectly through
ecological processes (e.g., trophic linkages; Figure 5.8.1-1). For example, water temperatures in the
estuary influence the production of thyroid hormones responsible for beluga growth and moulting
(St. Aubin and Geraci 1989) and these processes could be disrupted with temperature regime changes.
Alterations in discharge patterns have the potential to alter estuarine conditions (e.g., water temperature,
salinity, depth, flow, and sedimentation rate) and exacerbate changes caused by natural processes
(e.g., tidal cycles). For example, extremely low discharges during flood tides can increase salinity in
nearshore areas, while high discharges during low tide decreases salinity and causes a broader
freshwater extent (Lawrence et al. 1992). Although short-term alterations in single parameters appear to
have little effect on beluga, Lawrence et al. (1992) suggested that simultaneous changes in multiple
parameters may affect beluga. Changes to lower trophic level species as a result of hydroelectric
development have been discussed in the context of beluga foraging (e.g., Lawrence et al. 1992).
Although little is known about the diet of beluga in the Nelson River and Churchill River estuaries,
estuaries are not considered to be important feeding areas for beluga (e.g., Sergeant 1973;
Fraker et al. 1979; Lowry et al. 1980; Finley and Evans 1983; Antonelis et al. 1994; Hjelset et al. 1999;
Dehn et al. 2007). Some mercury-related research focused on WHB belugas has been conducted
(e.g., Lockhart et al. 2005; Gaden and Stern 2010); however, information specific to the Churchill or
Nelson River estuaries is limited.
Marine mammals are vulnerable to noise-related disturbance, the impacts of which appear to vary with
species and the type or duration of noise being produced. Certain types of anthropogenic noise mask
auditory signals and alter the vocalization patterns of beluga (Richardson et al. 1995a, b;
Lesage et al. 1999; Perry 1998), which can lead to stress, behavioural changes (Richardson et al. 1995a,
b; Kendall 2010), displacement, increased energetic demands (Williams et al. 2006) and physical injury
(Ford 1977; Richardson et al. 1995a, b). For example, Caron and Sergeant (1988) reported a decrease in
beluga numbers in one area of the St. Lawrence River as boat activity increased.
Other drivers, both historical and current, not related to hydroelectric development have likely influenced
beluga use of the Churchill and Nelson River estuaries. Key drivers include (Figure 5.8.1-1):

•
•

harvesting (commercial, domestic, sport);

•

Port of Churchill (construction and operation);

•
•

shipping;

•
•

research (e.g., rocket launching facilities out of Churchill); and

live captures (aquaria and zoos);

military activities (e.g., air traffic, training exercises);
tourism (e.g., boat traffic).
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Arrow width is not an indication of magnitude.

Figure 5.8.1-1:
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Linkage Diagram Showing Potential Pathways of Effect of Hydroelectric Development and Other Factors on Beluga
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The existence of multiple pathways makes distinguishing hydroelectric-related effects from other drivers a
difficult task. For example, commercial exploitation of beluga in the Regional Cumulative Effects
Assessment (RCEA) Region of Interest (ROI) began the late 1600s and continued throughout the 1960s
(Reeves and Mitchell 1989). Additionally, the Port of Churchill, completed in 1931, undergoes regular
underwater maintenance activities, which have the potential to affect beluga through noise disturbance,
sedimentation, contaminant release, and altered benthic habitat. Although dredging activities are
considered part of regular maintenance, dredging has not taken place in the area since the mid- to late1990s (Omnitrax 2001a, cited in Stewart and Howland 2009).
Due to the lack of physiological and ecological information for beluga within, and outside of, the RCEA
ROI, determining the magnitude of potential impacts from hydroelectric-related and other anthropogenic
activities is not possible, as is reflected in Figure 5.8.1-1.

5.8.1.2

Indicators and Metrics

Indicators and metrics used to assess the condition of beluga were constrained by the type and/or quality
of existing data. For the purposes of the RCEA, beluga abundance and distribution were combined into
one primary indicator to describe beluga populations and to assess the impacts of hydroelectric
development. Although linkages to regional abundance (i.e., WHB) were made in the context of overall
population status, focus was placed on local populations.

5.8.1.3

Approach and Methods

The approach used to assess the effects of hydroelectric development on beluga included the collection
and presentation of available data for the relevant time periods. Quantitative data for Nelson River beluga
prior to hydroelectric development do not exist and consequently, direct comparisons to postdevelopment years were not possible. The methods used to determine pre- and post-development
estimates for the Churchill River beluga population were largely inconsistent between studies, making
direct comparisons difficult. For example, with the exception of some multi-year studies (Bernhardt 2003;
Bernhardt et al. 2014), dates, transects and study area boundaries varied widely between aerial surveys.
Further, the majority of estimates either do not correct for submerged animals or correct for them using
different methods. Additionally, past and present drivers such as whaling, port construction, and shipping
activities in the RCEA ROI precluded the isolation of hydroelectric impacts.

5.8.1.4

Data Limitations

The following describes the data limitations for each of areas 2 and 4. Data limitations are similar for both
areas and include:

•

A lack of quantitative pre- and post-hydroelectric development data, which precludes a determination
of hydroelectric development effects on beluga in the RCEA ROI.

•

Differences in methods between historic and contemporary population estimates that may influence
direct comparison of the results.
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•

Information on behaviour, habitat use, and movements in the context of climate change is limited.
Long-term data sets examining the influence of climate change on beluga, particularly as it relates to
hydroelectric development, are lacking.
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5.8.2

Area 2: Kelsey Generating Station to Nelson River
Estuary

For the purposes of this section, the Nelson River estuary is defined as the extent of the Nelson River
between Gillam Island (the upstream extent of tidal influence) up to, and including, the freshwatersaltwater mixing zone (or “mixing zone”), the area where freshwater from the Nelson and Hayes rivers
mixes with marine waters of Hudson Bay. The location and size of the mixing zone is dependent on
several factors (Nelson River flow, tide state, wind and wave action, oceanographic currents); however, at
its maximum, the zone begins approximately 5 km downstream of Port Nelson and may extend more than
20 km into Hudson Bay (Map 5.7.2-1).
In this assessment, 1976 (operation of Lake Winnipeg Regulation [LWR] and Churchill River Diversion
[CRD]) was selected as the beginning of effects to beluga as a result of hydroelectric development due to
the potential for alterations in estuarine habitat.

5.8.2.1

Key Published Information

Historical information regarding beluga use of the lower Nelson River and estuary is limited to anecdotal
information collected in 1914 (Comeau 1915), a census survey conducted by the Fisheries Research
Board of Canada in 1965 (Sergeant 1966; Sergeant 1973), and a review of historical WHB beluga
exploitation (Reeves and Mitchell 1989). Subsequent studies included:

•
•

additional DFO census surveys conducted in 1981 and 1987 (Richard et al. 1990);
radio telemetry and habitat use studies conducted between 2002 and 2005 (e.g., Smith 2007;
Smith et al. 2007);

•

multi-year surveys conducted by Manitoba Hydro in support of Environmental Impact Statements
(EISs) and/or monitoring programs (e.g., Baker 1989, 1990; Bernhardt 2004, Bernhardt et al. 2014);

•

a workshop to assess the potential effects of hydroelectric development on Nelson River beluga
(e.g., Lawrence et al. 1992); and

•

broad reviews of WHB beluga (Sergeant 1981; Reeves and Mitchell 1989; Stewart et al. 1991;
Richard 1993, 2005; Stewart and Lockhart 2005).

5.8.2.2

New Information and/or Re-analysis of Existing Information

No additional analyses were conducted for Area 2 beluga.

5.8.2.3

Changes in Beluga over Time

The following discussion is based on qualitative and quantitative data presented in key published
literature.
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5.8.2.3.1

Pre-Hydroelectric Development

Records of large numbers of beluga in the Nelson River date back to the 1700s. Archived Hudson’s Bay
Company records from 1725 indicated that belugas were abundant in the Nelson, Hayes, and Severn
rivers during summer and were present in such large numbers that fishing nets often were damaged
(Lytwyn 2002). Gordon (1887b, cited in Reeves and Mitchell 1989) reported an “almost incredible
number” of beluga at the mouth of the Nelson River. Comeau (1915) also reported belugas in large
numbers in the estuary, as far upstream as Seal Island (Map 5.8.2-1). Sergeant (1966) published the first
estimate of beluga abundance for the Nelson River estuary using 1965 aerial survey data. At high tide,
large numbers of beluga were observed around Port Nelson, while at low tide, beluga were more
common downstream in nearshore areas. Approximately 1,700 beluga inhabited the Nelson River estuary
at high tide, compared to 6,166 animals at low tide. When corrected for submerged individuals, the total
estimate for beluga in the Nelson River estuary (including both high and low tides) became 5,000.
Sergeant (1973) used the 1965 survey data to estimate the size of the WHB stock to be approximately
10,000 animals.
Detailed harvest information for Nelson River beluga is presented in People, Section 3.5. Domestic
beluga harvests were infrequent during the 1600s and 1700s (Reeves and Mitchell 1989). The meat was
used as dog food and oil was sold to the Hudson’s Bay Company (Lytwyn 2002). York Factory became
the site of a whaling initiative in 1746 (Rich 1958, cited in Reeves and Mitchell 1989); however, harvests
remained relatively modest until the end of commercial harvesting in the 1960s. Reeves and Mitchell
(1989) indicated that the Nelson/Hayes River beluga fishery was relatively small (typically less than 100
annually until the activity ceased in the early 1900s) compared to that of the Churchill/Seal River area
because of the difficulties associated with capturing beluga.

5.8.2.3.2

Post-Hydroelectric Development

Population estimates published in the 1970s and early 1980s vary according to sampling method and are
not considered to be robust (e.g., Didiuk 1975; Sergeant 1981). Richard et al. (1990) used 1987 aerial
survey data to estimate the WHB beluga population at 23,000–25,000 whales. More than half of the
population (6,900–19,500) inhabited the Nelson River estuary, making it the largest concentration of
beluga in the world (Richard et al. 1990; Baker 1989). Although Richard et al. (1990) did not correct for
submerged animals, their results were noticeably higher than previous estimates. The authors attributed
2
this to a much larger sampling area (15,000 km ).
The most recent population estimates for Nelson River beluga were developed by Bernhardt (2004),
Richard (2005), and Bernhardt et al. (2014). Aerial survey data collected by Manitoba Hydro
(e.g., Bernhardt 2004; Bernhardt et al. 2014) indicated a population size of 5,405–10,657 belugas in 2003
and 4,000–14,000 in 2005 (Figures 5.8.2-1 and 5.8.2-2). Using a factor developed by Kingsley et al.
(2001), when corrected for submerged individuals these estimates ranged from 7,000–26,500 within a
2

2

1,500 km area. Richard (2005) used aerial survey data from a 10,000 km area (approximate) in 2004 to
develop a corrected estimate of 37,122 (95% CL = 20,137–68,435) for the Nelson River population. It is
likely that differences in survey methods, as well as study area size, contributed to the differences in
2003, 2004, and 2005 estimates. Richard (2005) concluded that based on temporal data, the WHB
population had not experienced any detectable change in recent decades.
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Beluga use of the Nelson River estuary is highly variable. Bernhardt (2004) and Bernhardt et al. (2014)
found that beluga numbers varied widely between surveys on the same day, on different days, and
between years. Such variation appears to be normal for beluga in their summering areas and is
consistent with the movement patterns observed in other studies (Smith 2007; Smith et al. 2007) and in
other areas (e.g., Churchill River estuary; Hansen 1987; Bernhardt 2002). Baker (1989) reported that
Nelson River beluga appeared to move inshore and offshore with the flood and ebb tides, which was
consistent with movements observed in other Arctic and sub-Arctic estuaries
(e.g., Churchill River estuary; Hansen 1987; Bernhardt 1999, 2002). Bernhardt (2004) and Bernhardt et
al. (2014) reported that beluga concentrated along the northern shore and offshore areas of the estuary
during both high and low tides in 2003 and 2005 (Figures 5.8.2-1 and 5.8.2-2), suggesting that tide state
may not be the primary factor affecting beluga distribution. More beluga were present in the estuary at
high tide than low in 2003, but no relationship between tide state and beluga abundance was apparent for
2005 or for 2003 and 2005 combined (Bernhardt et al. 2014). Similarly, no large shifts in beluga
distribution occurred between tide conditions. Results suggested that beluga distribution in the Nelson
River estuary is dependent on a combination of factors, including tide state and freshwater input, water
level, salinity, and substrate conditions.
The results of radio-telemetry studies conducted by Smith 2007 and Smith et al. 2007 support Bernhardt’s
(2004) and Bernhardt et al.’s (2014) suggestion that beluga distribution in the Nelson River estuary is
likely influenced by a combination of factors, including the fresh-saltwater mixing zone. Radio-tagged
beluga were closely associated with the freshwater plume, which was located close to the river mouth in
drier years and farther out in the estuary during wetter years. Factors other than freshwater outflow
(e.g., tide, water depth, temperature, weather, disturbance) also appeared to influence beluga distribution
to varying degrees (Smith 2007). Richard and Orr (2003) found the highest densities of belugas beyond
the surficial mixing line rather than inside the freshwater zone, suggesting that although the position of the
freshwater zone influences beluga distribution, the zone itself is not used to the same extent by beluga as
in other areas (e.g., Millut Bay or the Mackenzie River). Coastal movements were not influenced by
freshwater outflow and inter-annual water level variation.
Nelson River belugas have been observed traveling large distances during the open-water season
(Smith et al. 2007). Telemetry studies in 2003 revealed an exchange of beluga among summering areas
along the southwest coast of Hudson Bay, northern and central James Bay, and the Belcher Islands
(Richard and Orr 2003). These data indicate that despite their strong fidelity to certain summering areas,
beluga may not remain in the same area over the course of the open-water season. Telemetry studies
also support the theory that WHB beluga overwinter in Hudson Strait. Of the five beluga (three male,
two female) tagged in the Nelson River estuary in 2003, three had travelled to eastern Hudson Strait and
Ungava Bay by mid-November and two were recorded moving north (presumably toward the Hudson
Strait/Ungava Bay region) when the signals from their tags were lost in late fall (Richard and Orr 2003).
The degree to which previous hydroelectric development has affected beluga and their use of the Nelson
River estuary is unclear. Potential impacts were briefly discussed in Sergeant and Brodie (1975);
however, no formal assessments were conducted. Lawrence et al. (1992) addressed potential impacts of
future hydroelectric development on Nelson River beluga, concluding that none of the anticipated effects
of future development would be substantial enough to strongly affect the population. However, lack of
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historical data precluded a detailed evaluation of past, current and future impacts. Information associated
with beluga behaviour and habitat use in the context of climate change is becoming increasingly
important when assessing the impacts of anthropogenic and other drivers. Long-term data sets examining
the influence of climate change on beluga, particularly as it relates to hydroelectric development, also are
unavailable.
Lawrence et al. (1992) identified direct and indirect pathways through which hydroelectric development
could impact Nelson River beluga. Direct effects could alter the physiology and/or behaviour of beluga
(e.g., through alterations in physical or chemical environmental factors), while indirect effects could occur
via trophic linkages. Alterations in river discharge, with the aforementioned changes to estuarine
conditions were identified as a concern for beluga; however, predicting the exact nature of impacts was
difficult due to the complex hydrological conditions in the estuary (Lawrence et al. 1992). Richard (1993)
suggested that increased winter flow to the Nelson River estuary as a result of CRD/LWR may have
affected the distribution of local beluga populations and their prey. Lack of historical data prevented a
comparison of pre- and post-hydroelectric development distributions; however, hydroelectric development
is not believed to have negatively impacted beluga foraging success as the majority of foraging activities
likely occur outside the estuary. Although water temperature appears to be an important factor influencing
beluga use of estuaries (Fraker et al. 1979; Watts and Draper 1988; St. Aubin et al. 1990), its role in
beluga growth and moulting has not been studied extensively and data (both pre- and post-hydroelectric
development) are lacking.
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Source: Bernhardt et al. 2014.
Error bars on population estimates represent ±1 standard error. Error bars on density estimates represent the variance associated
with the estimate.

Figure 5.8.2-1:

Visible Population Estimates (a) and Average Density (b) of Beluga Observed at
High and Low Tides in the Nelson River Estuary during 2003
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Source: Bernhardt et al. 2014.
Error bars on population estimates represent ±1 standard error. Error bars on density estimates represent the variance associated
with the estimate.

Figure 5.8.2-2:

Visible Population Estimates (a) and Average Density (b) of Beluga Observed at
High and Low Tides in the Nelson River Estuary During 2005
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5.8.2.4

Cumulative Effects

5.8.2.4.1

Summary

•

Historical estimates for the Nelson River beluga population were available (Sergeant 1966, 1973);
however, the methods used to estimate population size were inconsistent between studies.
Consequently, comparisons of pre- and post-hydroelectric development population sizes in the
Nelson River estuary were not possible.

•

It is unclear whether past commercial exploitation significantly affected the WHB beluga stock prior to
hydroelectric development. However, commercial harvesting was less intensive in the Nelson River
estuary than in the Churchill River area.

•

The most recent population estimates for Nelson River beluga vary with study area and sampling
method. However, the size of the WHB population does not appear to have experienced a detectable
change over the past few decades (Richard 2005).

•

Lack of historical data precludes comparisons of beluga distribution within the Nelson River estuary
prior to, and following, hydroelectric development. However, recent evidence suggests that beluga
distribution in the estuary can be affected by river discharge, the fresh-salt water mixing zone, tide
state, water depth, temperature, weather, and disturbance (Bernhardt 2004; Smith 2007;
Smith et al. 2007; Bernhardt et al. 2014).
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5.8.3

Area 4: Missi Falls Control Structure to Churchill
River Estuary

For the purposes of this section, the Churchill River estuary is defined as the area between Mosquito
Point and the Hudson Bay coast at Cape Merry (Map 5.7.3-1).
In this assessment, 1976 (operation of LWR and CRD) was selected as the beginning of effects to beluga
as large changes in flows as well as subsequent water level and quality changes resulting from
hydroelectric development had the potential to alter estuarine conditions and influence beluga use of the
estuary.
Activities, both historic and current, not related to hydroelectric development also may influence beluga
use of the Churchill River and estuary. Historic activities include commercial (1600s–1968;
Reeves and Mitchell 1989) and sport (1940s to 1973; Sergeant and Brodie 1975) harvesting, construction
(1929–1931) and operation of the Port of Churchill, military (1942–1980) and research activities
(1957–1988), and live captures on behalf of zoos and aquaria (1967–2001). Details of the military base,
Churchill Research Range and activities associated with the Port of Churchill were presented in Seals,
Section 5.7.3. While live captures continued in the Churchill area until 2001 (Richard 1993;
Edye-Rowntree et al. 2006), shipping and tourism activities are ongoing within the Churchill River estuary,
as are maintenance activities associated with the Port of Churchill.
The degree to which climate change and anthropogenic activities other than hydroelectric development
may have influenced beluga in the Churchill River estuary is unknown due to the lack of published
information.

5.8.3.1

Key Published Information

Historical data pertaining to Churchill River beluga were obtained from archived commercial harvesting
records (Reeves and Mitchell 1989) and population surveys conducted by the Fisheries Research Board
of Canada (Douglas 1950, 1951; Doan and Douglas 1953; Dunbar 1955; Sergeant 1966; Sergeant and
Brodie 1969 a, b). Investigations specific to Churchill River beluga in post-hydroelectric development
years include:

•

one population survey conducted by the Fisheries Research Board of Canada
(Sergeant and Brodie 1975);

•

seasonal movement and behaviour studies in relation to environmental factors (e.g., Hansen 1987;
Hansen et al. 1988; Idle et al. 1988; Watts and Draper 1986, 1988; Martin et al. 2001);

•

experimental physiology studies (St. Aubin and Geraci 1989; St. Aubin et al. 1990);

•
•

mark-recapture studies (Orr and Hiatt-Saif 1992); and
monitoring studies associated with Manitoba Hydro’s Churchill River Water Level Enhancement Weir
Project (Bernhardt 1999, 2002).

Additional information was obtained from comprehensive or partial reviews of WHB beluga
(Sergeant 1962; North/South Consultants Inc. 1990; Stewart et al. 1991; Baker et al. 1992;
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Richard 1993), stock assessments (COSEWIC 2004), and reviews in the context of climate change
(Stewart and Lockhart 2005; Laidre et al. 2008).

5.8.3.2

New Information and/or Re-analysis of Existing Information

No additional analyses were conducted for Area 4 beluga.

5.8.3.3

Changes in Beluga over Time

The following discussion is based on qualitative and quantitative data presented in key published
literature.

5.8.3.3.1

Pre-Hydroelectric Development

Detailed harvest information for Churchill River beluga is presented in People, Section 3.5. Commercial
beluga harvests in the Churchill River and estuary began in the late 1600s and continued until 1968
(Reeves and Mitchell 1989; Baker et al. 1992). The most intensive harvesting on record occurred
between 1949 and 1960, during which time 5,430 beluga were processed at Churchill’s commercial
whaling plant (Reeves and Mitchell 1989; Baker et al. 1992; Figure 5.8.3-1). Belugas have been
harvested domestically for oil, food, skin, and dog food since the Thule occupation (1000 Common Era;
Coutts 1997). Domestic fishing records prior to hydroelectric development are limited; however, a small
number of beluga were harvested for dog food in the years leading up to CRD (Manitoba Department of
Mines and Natural Resources[MDMNR] 1955, 1956; McRae and Remnant 1997).
Information related to beluga harvesting in the Churchill River estuary is briefly discussed here as it
relates to population size and/or historical data. Archived Hudson’s Bay Company records dating back to
the 1600s documented thousands of whales in the Churchill River estuary during the open-water season
(e.g., Reeves and Mitchell 1989); however, the records did not contain enough detail to form a precise
population estimate for the area. Walker (1931) was the first to publish information on beluga numbers in
the Churchill River area, reporting only that the large number of whales present in the estuary interfered
with gill net fishing. Population data specific to Churchill River beluga were not published until the early
1950s (e.g., Douglas 1950; Doan and Douglas 1953).
Whaling efforts in the Churchill River estuary were more intensive than in adjacent areas
(e.g., Nelson River), with periodic declines (e.g., 1725) and increases (e.g., 1770s) in intensity over time
(Reeves and Mitchell 1989). Beluga were “present in good numbers” in 1929, and numbers were
considered to be high enough for the fishery to continue (Douglas 1950; Doan and Douglas 1953).
However, few beluga returned to the Churchill area in 1930 and 1931 and commercial operations were
discontinued. The disappearance of beluga was similar to those observed in other locations
(e.g., Great Whale and Little Whale rivers, Pangnirtung) following harvest activities and was believed to
be due to stock depletion or avoidance behaviour (Douglas 1950; Doan and Douglas 1953). However,
Sergeant (1962) suggested that declines in beluga numbers in those years likely represented natural
fluctuation in population numbers. Beluga eventually returned in large numbers to the estuary in the
1940s. A whaling plant was constructed in Churchill in the late 1940s, and between 1949 and 1960,
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5,430 beluga were processed at the plant (Reeves and Mitchell 1989; Baker et al. 1992).
Reeves and Mitchell (1989) suggested that sport hunting in the Churchill and Whale Cove areas in the
late 1940s-1960s may have exacerbated already declining numbers of beluga in the area; however,
supporting data are unavailable. The activity was banned in 1973 (Sergeant and Brodie 1975). Domestic
harvests continued in the Churchill area, but were considered to be too small to affect the population
(Sergeant 1962). The Churchill River beluga population was thought to continue its decline throughout the
1970s as a result of past commercial exploitation (Sergeant and Brodie 1975).
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Adapted from Baker et al. (1992).
Harvest numbers for 1961, 1962, 1970, 1971, 1972, 1978, 1982, and 1988 were not reported; however, Sergeant (1981) described
1961 and 1962 harvests as “few”. The 1983 harvest was reported as 7+. Harvest numbers between 1930 and1946, and in 1948
represent estimates were reported by Doan (1948a) and based on discussions with Churchill residents.

Figure 5.8.3-1:

Historic Harvest (Domestic and Commercial) of Beluga from Churchill, MB,
1930–1989

Population estimates prior to 1975 were published by the Fisheries Research Board of Canada using
water- and land-based observations (Doan 1948a, b; Douglas 1950,1951; Doan and Douglas 1953;
Dunbar 1955), and aerial survey data (Doan 1948a, b; Douglas 1950; Doan and Douglas 1953;
Dunbar 1955). Doan and Douglas (1953) counted 1,600 beluga at the mouths of the Churchill and Seal
rivers during a 1950 aerial survey. Dunbar (1955) estimated 900 beluga in the Churchill River estuary in
July 1955, and reported that whales had vacated the estuary by 30 August. Sergeant (1962) referred to
an aerial survey conducted in June 1956, although no data were provided. Sergeant (1973) combined the
1955 and 1956 data to produce an estimate of 10,000 beluga for the Nelson/Churchill/Seal rivers area.
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The majority (greater than 7,000) of beluga occurred in the Nelson River area, while a smaller proportion
(approximately 500) concentrated in the Churchill River and estuary (Sergeant 1973, 1981). Sergeant
(1968, 1973) reported approximately 3,000 beluga along the coast between Churchill and Arviat in July
1968.
Beluga movements and their arrival in the Churchill River estuary during spring were reported by
Douglas (1949) and Doan and Douglas (1953). A large number of beluga were observed entering the
river immediately after the ice left the river mouth in mid-June, suggesting that beluga wait along the ice
edge prior to break-up. Although many (greater than 200) beluga were observed travelling far (1.6 km)
upstream in the lower Churchill River, their presence in upstream areas was dependant on weather
conditions. Beluga were more common early in the summer than later in the season, and were absent
from the estuary by the end of August (Doan 1948a, b; Douglas 1950, 1951; Doan and Douglas 1953;
Dunbar 1955).
Although beluga arrival and departure times in the estuary were well documented, information regarding
their direction of movement and migration routes was unavailable until 1959. At that time,
Sergeant (1966) reported a large number of beluga moving north along the Hudson Bay coast. Northern
fall movements of beluga were confirmed by Sergeant (1973, 1981) using the results of tagging programs
in 1967, 1968 and 1969. Beluga tagged in the Seal River in those years moved along the Hudson Bay
coast between the Churchill River and Whale Cove areas (Sergeant and Brodie 1969b), suggesting that
the two local populations were either mixed or identical (Sergeant and Brodie 1969a, b). Results also
showed that some animals returned to the same site annually.
Physiological and morphological data were collected by the Fisheries Research Board of Canada from
whales captured during the commercial hunts of 1947, 1948, 1949, and 1950 (Doan 1948 a, b; Douglas
1950; Doan and Douglas 1953). Results suggested that breeding took place outside of the Churchill River
estuary, prior to break-up (Douglas 1950; Doan and Douglas 1953). The majority of Churchill River
female beluga conceived in May, while a small percentage (~25%) conceived in early spring
(March or April) or later (June-September). Sample bias prevented an accurate determination of
reproductive rate (Sergeant 1962); however, the number of calves-of-the-year counted during 1956 aerial
surveys indicated a birth rate of 9-15% for the area.
Douglas (1950) documented Churchill River beluga following large schools of capelin (Mallotus villosus)
into nearshore waters of the estuary in 1949 as the fish came to spawn. Although Douglas (1950) and
Doan and Douglas (1953) recorded beluga stomach contents, the majority of food items were identified to
broader taxonomic groups (e.g., Polychaeta, Decapoda) and could not be distinguished between
estuarine and marine life histories. The high (51%) prevalence of empty stomachs compared to those in
Whale Cove (29%) indicated that feeding was not as common in the Churchill River area as in other
estuaries (Sergeant 1973).
Potential effects of hydroelectric development to beluga were briefly discussed in a small number of
publications prior to 1975. Welch et al. (1966) predicted that reduced Churchill River flow would affect the
beluga population, but did not discuss the topic in detail. Sergeant and Brodie (1975) theorized that the
reduced outflow of the Churchill River as a result of hydroelectric development would cause a decrease in
the local beluga population.
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5.8.3.3.2

Post-Hydroelectric Development

A small domestic beluga fishery continued into the 1990s but remained low (less than 15 whales per
year) after the commercial fishery ceased in 1968 (Baker et al. 1992). During the 1990s, licences were
issued on a case-by-case basis to non-native residents to harvest beluga. These licences were for
personal consumption only, and could not be used for dog food (Stewart and Lockhart 2005). Only seven
beluga were harvested under licence by Churchill residents between 1991 and 1997
(Manitoba Hydro and the Town of Churchill 1997).
An estimate of 17,000 beluga in the WHB population led Reeves and Mitchell (1989) to conclude that the
population was healthy despite intensive historical harvesting. The most recent population estimate for
Churchill River beluga was developed by Richard (2005), who determined the size of the Churchill/Seal
2
rivers (approximately 3,800 km ) beluga population to be 27,514 (corrected; 95% CL = 5,096–148,563) in
2004. Both corrected (27,514) and uncorrected (27,200) estimates were similar to those reported in 1987
(25,100; Richard et al. 1990), suggesting that this population has not changed significantly over time
(Richard 2005). The author produced a corrected estimate of 4,343 (95% CL = 1,949–9,680) for the
Churchill River and estuary. Movement studies conducted after 1975 were limited to Martin et al. (2001)
who fitted four adult beluga with satellite-linked data loggers in July 1993. All four beluga spent the openwater season in shallow coastal waters, moving east in early September into deeper waters, possibly to
forage (Martin et al. 2001). An easterly migration began in early September, accompanied by deep-water
dives (Martin et al. 2001).
The absence of consistent historical data precludes an evaluation of Churchill River beluga in the context
of past hydroelectric development. Watts and Draper (1988) inferred that water level changes in the
Churchill River in 1986 were responsible for alterations in beluga aggregation patterns in the estuary.
However, the authors recognized that such alterations could reflect natural beluga behaviour. Although
Richard (1993) suggested that reductions in freshwater flow to the estuary as a result of hydroelectric
development may have altered the distribution pattern of beluga and their prey, Richard (2005) compared
1987 and 2004 population estimates for WHB beluga and found no detectable change over time. Based
on the lack of change in population size, Smith (2007) rejected Sergeant and Brodie’s (1975) theory that
reduced flow to the Churchill River estuary as a result of hydroelectric development would result in beluga
population declines.
Whale-watching tours began in Churchill in the 1950s and as their popularity grew, concerns were raised
about associated impacts related to disturbance (Manitoba Hydro and the Town of Churchill 1997).
However, Richard (1993) found that Churchill River beluga appeared to have adapted to this activity and
to continued human presence in the estuary. Traditional harvests of beluga were negligible in the 1990s
(Manitoba Hydro and the Town of Churchill 1997) and have all but ceased in the area.
In the EIS developed for the Lower Churchill River Water Level Enhancement Weir Project, Manitoba
Hydro and the Town of Churchill (1997) predicted that Churchill River beluga would not be disturbed by
blasting as this activity would primarily be limited to low tide when whales are absent from the upstream
end of the estuary. The sound created by heavy equipment was expected to temporarily displace beluga
to other areas. In 1998, land- and boat-based monitoring surveys were conducted to document beluga
movements and assess their responses to construction-related activities (Bernhardt 1999). Contrary to
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EIS predictions, noise at the weir site appeared to have little effect on beluga use of the estuary
(Bernhardt 1999). Whales were observed voluntarily moving to within 1 km of rock dumping activities at
the weir site, suggesting that the activity was not disruptive. As predicted in the EIS, blasting appeared to
have little effect on beluga use of the upper estuary. Changes to water quality (e.g., temperature,
distribution of freshwater flow) as a result of weir construction had the potential to affect Churchill River
beluga; however, comparisons of pre- and post-project data indicated no change in the physical and
chemical properties of Churchill River discharge (Bernhardt 2002).
Manitoba Hydro and the Town of Churchill (1997) predicted that operation of the weir would have no
effect on the beluga population using the Churchill River estuary. However, the EIS also stated that if
concerns were raised about the effects of the project on beluga, a detailed monitoring program would be
designed and implemented. Based on concerns raised by a local whale watching operator, a program to
monitor the distribution and abundance of beluga in the estuary was conducted in the summer of 2000.
The program was designed to be comparable to work conducted in 1983 and 1984 (Hansen 1987).
Bernhardt (2002) found that the number of whales moving into the upper estuary following construction of
the weir were comparable to those recorded in 1983 and 1984 (Hansen 1987) (Table 5.8.3-1).
Significantly more whales used the lower portion of the estuary in 2000 compared to 1983 and 1984
combined; however, no differences were observed when the data sets were limited to 29 July–08 August
(Bernhardt 2002). Beluga movements between the Churchill and Seal rivers and other offshore areas
may have contributed to the large variation in beluga abundance observed in the estuary.
Bernhardt (2002, 2003), and Bernhardt and Holm (2007) concluded that the presence and operation of
the weir did not affect beluga use of the upper estuary. However, based on an interview conducted by
Edye-Rowntree (2006), local whale-watching operator Mike Macri continued to express concern that
beluga use of the upper estuary had been affected by operation of the weir.
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Table 5.8.3-1:

Number and Distribution of Beluga Observed in the Churchill River Estuary,
1983, 1984, and 2000
Entire Estuary

Lower Estuary

Upper Estuary

Year
Mean

Min

Max

Mean

Min

Max

Mean

Min

Max

Number of beluga (1983 and 1984 includes only data from 29 July to 08 August)
1983

1257

1135

1457

1093

960

1255

163

113

202

1984

2665

2121

3635

2068

1427

2666

596

128

967

2000

1943

1265

2780

1321

631

1905

622

80

1265

Number of beluga (includes all data)
1983

1031

90

2735

931

22

2510

147

53

266

1984

1510

459

3635

1232

445

2666

278

0

997

2000

1943

1265

2780

1321

631

1905

622

80

1265

Proportion of beluga (includes all data)
1983

-

-

-

79.3

24.4

93.9

20.7

6.1

75.6

1984

-

-

-

86

52

100

14

0

46

2000

-

-

-

68.8

41.9

95.3

31.2

4.7

58.1

Modified from Bernhardt (2002).
1983 and 1984 data determined from distribution maps constructed during original surveys.

5.8.3.4

Cumulative Effects

5.8.3.4.1

Summary

•

Churchill River beluga were commercially exploited from the 1600s to 1960
(Reeves and Mitchell 1989) and exploitation was more intensive in this region than in adjacent areas
of Hudson Bay. It is unclear whether past commercial exploitation affected the local or regional
(WHB) populations; however, concerns were raised during the 1970s that declining beluga numbers
were a direct result of long-term exploitation prior to hydroelectric development
(Sergeant and Brodie 1975).

•

Pre-CRD studies estimated the Churchill River beluga population to be 500–900 individuals
(Dunbar 1955; Sergeant 1973). However, the methods used in pre-CRD estimates were not
consistent between studies. The most recent post-CRD estimate is substantially higher than pre-CRD
estimates at 4,343 individuals (Richard 2005). Richard (2005) also found that population estimates for
the WHB beluga population in 2004 were comparable with those from 1987.

•

Temporary noise disturbances during construction of the Lower Churchill River Water Level
Enhancement Weir Project were expected to temporarily displace beluga from preferred habitat within
the Churchill River estuary; however, no negative impacts were expected during operation. Beluga
did not appear to have been affected by construction activities (Bernhardt 1999) and subsequent
monitoring investigations based on concerns of residents found no noticeable difference in pre- and
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post-project abundance or distribution (Bernhardt 2002). However, one tour operator felt that
operation of the weir affected the distribution and abundance of beluga in the upper estuary.
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5.8.4

Summary of the Effects of Hydroelectric
Development in the Region of Interest on Beluga

Beluga continue to utilize both the Churchill and Nelson River estuaries in large numbers. To date,
evidence of hydroelectric effects on the WHB beluga population has not been observed. Although the
population appears to have remained stable over the long term (Richard 2005), it is possible that beluga
utilization patterns and/or distribution within these habitats were altered as a result of changes in river
discharge and water level.
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