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BELUGA WHALE (Delphinapterus leucas): Bristol Bay Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
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Figure 1. Approximate distribution for five beluga whale stocks that occur in Alaska. The Bristol Bay stock summers
in inner Bristol Bay and winters in the outer Bay. The Bristol Bay and Cook Inlet beluga whale stocks make small
seasonal changes in distribution, but remain in Bristol Bay and Cook Inlet, respectively, throughout the year. The
Beaufort Sea and Eastern Chukchi Sea stocks winter in the Bering Sea and make longer movements to summer in the
Chukchi and Beaufort seas. The Eastern Bering Sea stock also winters in the Bering Sea but summers nearby in Norton
Sound and the Yukon Delta. Summering areas are dark gray, wintering areas are lighter gray, and the hashed area is
a region used by the Eastern Chukchi Sea and Beaufort Sea stocks during autumn migration. The U.S. Exclusive
Economic Zone is delineated by a gray line.

Beluga whales are distributed throughout seasonally ice-covered arctic and subarctic waters of the Northern
Hemisphere (Gurevich 1980). In ice-covered regions, they are closely associated with open leads and polynyas
(Hazard 1988). In Alaska, depending on season and region, beluga whales may occur in coastal and offshore waters.
Seasonal distribution is affected by ice cover, tidal conditions, access to prey, water temperature, and human
interactions (Frost and Lowry 1990).

Genetic analyses have defined summering aggregations in Cook Inlet and in the Bering, Chukchi, and
Beaufort seas as follows: Cook Inlet, Bristol Bay, eastern Bering Sea (Norton Sound), Kotzebue Sound, eastern
Chukchi Sea (Kasegaluk Lagoon), Beaufort Sea (Mackenzie River Delta, Amundsen Gulf), and Gulf of Anadyr
(Anadyr Bay) (O’Corry-Crowe et al. 2018, 2021). These genetic analyses, combined with movement data discussed
below, demonstrate that demographically distinct summering aggregations return to discrete wintering areas and likely
do not interbreed frequently (O’Corry-Crowe et al. 2018, 2021).

Data from satellite transmitters attached to beluga whales in the Beaufort Sea, eastern Chukchi Sea, eastern
Bering Sea, and Bristol Bay identify ranges, summering areas, and migratory routes (e.g., Hauser et al. 2014, Citta et
al. 2017, Lowry et al. 2019) that are relatively distinct. Beluga whales from the Beaufort Sea and eastern Chukchi Sea
summering aggregations migrate between the Bering, Chukchi, and Beaufort seas. Transmitters that lasted through
the winter showed that beluga whales from the different summering aggregations overwintered in distinct areas of the
Bering Sea and did not overlap in time, although there was some overlap in space (Suydam 2009, Citta et al. 2017,
Lowry et al. 2019); however, sample sizes were small. Beaufort Sea beluga whales depart the Bering Sea in early
spring, migrate through the Chukchi Sea and into the Canadian waters of the Beaufort Sea, where they remain for the
summer, before migrating back to the Chukchi Sea in the fall, returning to the Bering Sea in late fall (Hauser et al.
2014). Eastern Chukchi Sea beluga whales depart the Bering Sea in late spring and early summer, migrate through the
Chukchi Sea and into the northern Chukchi and Beaufort seas where they remain in the summer, returning to the
Bering Sea in the fall. Eastern Bering Sea belugas remain in the Bering Sea but migrate south to near the continental
shelf break in winter and return north to Norton Sound and the Yukon-Kuskokwim Delta in summer (Citta et al. 2017,
Lowry et al. 2019). Beluga whales tagged in Bristol Bay (Citta et al. 2016, 2017) and Cook Inlet (Goetz et al. 2012;
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Shelden et al. 2015, 2018; Lowry et al. 2019) remain in those areas throughout the year, showing only small seasonal
changes in distribution.

Movement patterns of Bristol Bay beluga whales were determined from satellite-linked tags deployed on
eight animals in the Kvichak River in 2002 and 2003 and 23 whales in the Nushagak River from 2006 to 2011 (Citta
et al. 2016). Tagged whales used Kvichak and Nushagak bays between April and mid-December. Only after mid-
December did some belugas move out of the Kvichak and Nushagak bays into more central Bristol Bay (Citta et al.
2016). Data from 11 beluga whales whose tags transmitted into January showed they used Nushagak and Kvichak
bays as well as the greater Bristol Bay area, suggesting that beluga whales move in and out of the inner bays in winter,
but do not leave Bristol Bay (Citta et al. 2016, 2017).

The following information was considered in classifying beluga whale stock structure based on the Dizon et
al. (1992) phylogeographic approach: 1) Distributional data: geographic distribution discontinuous in summer (Frost
and Lowry 1990); 2) Population response data: distinct population trends among regions occupied in summering areas
(O’Corry-Crowe et al. 2018); 3) Phenotypic data: unknown; and 4) Genotypic data: mitochondrial DNA analyses
indicate distinct differences among summering aggregations including Cook Inlet and the Bering, Chukchi, and
Beaufort seas (O’Corry-Crowe et al. 2018, 2021). Based on this information, five beluga whale stocks are recognized
within U.S. waters: 1) Cook Inlet, 2) Bristol Bay (Fig. 1), 3) Eastern Bering Sea, 4) Eastern Chukchi Sea, and 5)
Beaufort Sea. The extent to which beluga whales summering in Kotzebue Sound may represent a separate stock is
currently under review.

POPULATION SIZE

The sources of information to estimate abundance for beluga whales in the waters of western and northern
Alaska have included both opportunistic and systematic observations. Frost and Lowry (1990) compiled data collected
from aerial surveys conducted in Bristol Bay between 1978 and 1987 that were specifically designed to estimate the
beluga whale population. Surveys focused on areas where beluga whales had been found to aggregate during the
summer. Frost and Lowry (1990) reported an estimate of 1,000-1,500 whales for Bristol Bay, similar to that reported
by Seaman et al. (1985). In 1994, the abundance was estimated at 1,555 beluga whales (Lowry and Frost 1998). That
estimate was based on a maximum count of 503 whales, which was corrected using radio-telemetry data for the
proportion of whales that were diving and thus not visible at the surface (2.62: Frost and Lowry 1995) and for the
proportion of newborns and yearlings not observed due to their small size and dark coloration (1.18: Brodie 1971).

The Alaska Department of Fish and Game and the Alaska Beluga Whale Committee (ABWC) conducted
aerial surveys of belugas in Bristol Bay in 1999, 2000, 2004, 2005, 2016, and 2022, with average counts of 444, 421,
609, 637, 660, and 540 whales, respectively (Lowry et al. 2008, Lowry et al. 2019, Quakenbush et al 2022). Using the
average count of 540 (CV = 0.17) from the 2022 surveys and the correction values that have been applied in the past
(Citta et al. 2019) yields an estimated abundance of 1,669 beluga whales (540 x 2.62 x 1.18).

An independent estimate of Bristol Bay belugas using a POPAN Jolly-Seber model and genetic mark-
recapture methods was similar to abundance estimates from aerial surveys during the same general time period and
with historically used correction factors (Citta et al. 2018). Of the 516 individual whales identified from skin biopsies
collected between 2002 and 2011, 75 beluga whales were identified (recaptured) in separate years, resulting in an
estimate of 1,928 beluga whales (95% CI: 1,611-2,337), not including calves, which were not sampled (Citta et al.
2018). The estimate of 1,928 from this study is the super-population estimate, which means that it is an estimate of
the total number of individuals alive at any point during the study. Given that the study occurred over nine years
(2002-2011), this is a larger number than the number alive in any given year.

Given that the 2022 aerial survey estimate is more recent, it is considered the best current estimate of
abundance for this population.

Minimum Population Estimate

The survey technique used for estimating the abundance of beluga whales in this stock is a direct count which
incorporates correction factors for submerged whales and calves. The abundance estimate is thought to be conservative
because no correction was made for whales that were at the surface but were missed by the observers (Lowry and
Frost 1998). The accuracy of counts of large groups (>50 whales) was also of concern (Citta et al. 2019). The minimum
population estimate (Nwmin) for the Bristol Bay beluga whale stock is calculated according to Equation 1 from the
potential biological removal (PBR) guidelines (NMFS 2023a): Nwin = N/exp(0.842x[In(1+[CV(N)])]%). Using the
population estimate (N) from the 2022 surveys of 1,669 and the CV of 0.17, Nwn for the Bristol Bay stock is 1,448
beluga whales.
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Current Population Trend

After a period of growth observed during surveys conducted from 1993 to 2005 where the population
increased by 65% (Lowry et al. 2008), the estimate obtained from a survey conducted in 2016 was similar to those in
2004 and 2005 (Citta et al. 2019). Citta et al. (2019) suggested that population growth slowed or ceased after the
period of growth observed from 1993 to 2005. The 2022 count of 540 is lower than counts since 2000, but higher than
counts before then. Because the 2022 estimate’s 95% confidence interval includes the higher previous counts, it is
presently not possible to distinguish between a downward trend and a stable population (Quakenbush et al 2022; Fig.
2).
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Figure 2. Trend in Bristol Bay aerial survey beluga counts from 1993 to 2022. Black points are actual counts, red
points are the mean count for each year, the black line is the fitted trend, and the 95% confidence interval is shown in
gray shading (Quakenbush et al. 2022: Fig. 5).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The estimated rate of increase in beluga whale abundance in Bristol Bay from 1993 to 2005 was 4.8% per
year (95% CI: 2.1%-7.5%: Lowry et al. 2008), which is considered an appropriate estimate of the maximum net
productivity rate for this stock. It is not clear why the stock increased at this rate between 1993 and 2005, but
possibilities include recovery from research kills in the 1960s, a reduction in subsistence harvests, and a delayed
response to increases in salmon stocks (Lowry et al. 2008). Genetic mark-recapture estimates that include whales
sampled between 2002 and 2011 and counts from aerial surveys conducted in 2016 and 2022 suggest the population
growth previously observed has ceased; however, it is not possible to determine whether the population is currently
stable or may be decreasing (Citta et al. 2019, Lowry et al. 2019, Quakenbush et al 2022).

POTENTIAL BIOLOGICAL REMOVAL

PBR is defined as the product of the minimum population estimate, one-half the maximum estimated net
productivity rate, and a recovery factor: PBR = Nmin X 0.5Rmax X Fr. The recovery factor (Fg) for this stock is 1.0, a
value that may be used for stocks that are not known to be decreasing and are taken primarily by aboriginal subsistence
hunters, provided there have not been recent increases in the levels of takes (NMFS 2023a, Lowry et al. 2019). Using
the Nmin of 1,448, calculated from the 2022 aerial survey estimate of 1,669 (CV = 0.17), PBR for this stock is 35
beluga whales (1,448 x 0.024 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Brower et al. (2024) compiled information for each human-caused mortality and injury reported for NMFS-
managed Alaska marine mammals between 2018 and 2020 and assessed injury severity in accordance with NMFS’
Guidelines for Distinguishing Serious (SI) from Non-Serious Injury (NSI) of Marine Mammals Pursuant to the Marine
Mammal Protection Act (also called SI Policy; NMFS 2023b); however, generally only the mortality and serious
injury (M/SI) data are included in the Alaska Stock Assessment Reports except for information about NSI that is
necessary for the List of Fisheries (LOF) assessments. The minimum estimated mean annual level of human-caused
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M/SI for Bristol Bay beluga whales between 2018 and 2022 is 18 beluga whales in subsistence takes by Alaska
Natives. M/Sl incidental to Bristol Bay fisheries is likely to be underestimated because observers have never monitored
the Bristol Bay commercial salmon set gillnet and drift gillnet fisheries, there is substantial participation in the
subsistence salmon gillnet fishery in Bristol Bay but no established protocol for reporting incidental takes in non-
commercial fisheries to NMFS, and beluga whales taken incidental to personal-use or commercial salmon fisheries
may be used by Alaska Natives for subsistence purposes and may be reported as subsistence takes. The potential threat
most likely to result in direct human-caused M/SI of this stock is entanglement in fishing gear.

Fisheries Information

Information for federally-managed and state-managed U.S. commercial fisheries in Alaska waters is
available in Appendix 3 of the Alaska Stock Assessment Reports (observer coverage) and in the NMFS LOF and the
fact sheets linked to fishery names in the LOF (observer coverage and reported incidental takes of marine mammals:
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-protection-act-list-fisheries,
accessed June 2025).

No beluga whale M/SI was observed incidental to U.S. commercial fisheries in Alaska between 2018 and
2022.

The Bristol Bay commercial salmon set gillnet and drift gillnet fisheries combined had 2,841 active permits
listed in the NMFS 2023 LOF (https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-
protection-act-list-fisheries, accessed June 2025). These fisheries are known to have caused mortality of Bristol Bay
beluga whales (Frost et al. 1984). However, complete data on incidental takes of this stock are not available because
there have never been observer programs in these commercial fisheries, and there is no reporting requirement for takes
in personal-use fisheries. It should be noted that in western Alaska, beluga whales taken incidental to personal-use or
commercial salmon fisheries may be used by Alaska Natives for subsistence purposes and may be included in the
subsistence harvest data reported below.

The minimum mean annual M/SI rate incidental to U.S. commercial fisheries between 2018 and 2022 is zero
beluga whales from this stock; however, a complete estimate of the M/SI rate incidental to U.S. commercial fisheries
is not available because most coastal commercial fisheries that overlap with this stock have never been observed.
Additionally, not all entangled animals strand or are self-reported, nor are all stranded animals found, reported, or
have the cause of death determined.

Alaska Native Subsistence/Harvest Information

NMFS has an agreement with the ABWC (2000) to co-manage western Alaska beluga whale populations in
the Bering (including Bristol Bay), Chukchi, and Beaufort seas. This co-management agreement promotes full and
equal participation by Alaska Natives in decisions affecting the subsistence harvest of beluga whales (to the maximum
extent allowed by law) as a tool for conserving beluga whale populations in Alaska
(https://lwww.fisheries.noaa.gov/alaska/marine-mammal-protection/co-management-marine-mammals-alaska,
accessed June 2025).

Data on the subsistence take of Bristol Bay beluga whales are collected annually and reported to NMFS by
the ABWC. The most recent subsistence harvest estimates for this stock are provided in Table 1. The annual
subsistence take by Alaska Native hunters between 2018 and 2022 averaged 18 Bristol Bay beluga whales landed or
struck and lost.

Table 1. Summary of Bristol Bay beluga whales landed and struck and lost by Alaska Native subsistence hunters
between 2018 and 2022 (ABWC, unpubl. data, 2023). These are minimum estimates of the total number of beluga
whales taken, because not all landed whales and struck and lost whales are consistently reported.

Year Number landed Number struck and Total (landed +
lost struck and lost)
2018 11 2 13
2019 19 5 24
2020 14 1 15
2021 14 1 15
2022 22 1 23
Mean annual number 18
(landed + struck and lost)
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STATUS OF STOCK

No fishery-related M/SI was reported for the Bristol Bay beluga whale stock between 2018 to 2022; however,
a complete estimate of M/SI is unavailable. Therefore, it is unknown whether the mean annual M/SI rate incidental to
U.S. commercial fisheries is insignificant and approaching a zero M/SI rate. Bristol Bay beluga whales are not
designated as depleted under the MMPA or listed as threatened or endangered under the Endangered Species Act.
Because the minimum estimate of the mean annual human-caused M/SI rate (18 beluga whales) is less than the PBR
(35), the Bristol Bay stock of beluga whales is not classified as a strategic stock. However, as noted previously,
fisheries-related M/SI is likely underestimated. The status of this stock relative to its Optimum Sustainable Population
is currently unknown.

There are key uncertainties in the assessment of the Bristol Bay stock of beluga whales. Although the
apparent population rate of increase was quite high from 1993 to 2005, the most recent estimate has insufficient
precision to determine if the current trend is stable or declining. The M/SI of Bristol Bay beluga whales in commercial
fisheries could be underestimated because the coastal fisheries that overlap with this stock have never been or are
rarely observed.
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