Monitoring the State of the
ST. LAWRENCE RIVER

St. Lawrence Estuary

Beluga Whale Indicator name: Beluga
Status: Moderate to poor
Trend: Slight deterioration since 2018-2023
Highlights

The decline in the St. Lawrence Estuary beluga population, which began around 2000,
has tapered off. Recent advances in survey methods have provided a more accurate
estimate of the population, which numbered between 1,530 and 2,180 individuals in
2022. However, high mortality among newborns, pregnant females and, more recently,
potentially juveniles, is impeding recruitment. Recent changes in physical condition,
summer distribution and diet indicate the likely influence of environmental factors, the
relative importance of which remains uncertain.

Problem

The St. Lawrence Estuary population, located at the southernmost end of this Arctic
species’ range, is endangered and protected in Canada under the Species at Risk Act.
Decimated by commercial hunting (1700s—1800s) and by measures aimed at reducing
population size for the supposed protection of commercial fish species (1900s), this
population has remained stagnant and was estimated at only 1,530 to 2,180 individuals
in 2022. This population has one of the most restricted ranges among belugas; its
current range covers the St. Lawrence Estuary and, on a seasonal basis, a portion of
the Gulf of St. Lawrence.

Several potentially cumulative factors could hinder recovery of the species. Chronic
noise and disturbance associated with marine traffic, the risk of collision with small
vessels and exposure to highly toxic chemicals are a few examples. Since 2010, warmer
waters and air temperatures and reduced ice cover have coincided with a decline in
recruitment and the survival rate of pregnant females, as well as with changes in
distribution. The relative role of these factors remains uncertain. Recent observations
suggest that the protective measures in place remain insufficient for the recovery of this
population. From a positive standpoint, a decline in cancer incidence over the past

15 years suggests that the ban on certain contaminants, such as polycyclic aromatic
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hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs), has had a beneficial effect.
However, certain organohalogen compounds may still persist at levels deleterious to the
immune and endocrine systems. Furthermore, many emerging contaminants with
unknown toxicity have recently been introduced into the environment, posing an
additional threat to belugas.
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Figure 1. Habitat considered important for the St. Lawrence Estuary beluga from May to
October (summer: red hatched area) and from January to March (winter: gray area). The
information available for other periods did not enable important habitat for spring and fall
to be identified.
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Key measures

Photographic and visual aerial surveys, conducted by Fisheries and Oceans Canada,
are used to estimate the size of the St. Lawrence Estuary beluga and its trends to be
monitored over time. The information gathered in these surveys is also used to
identify habitats important to the population and to document potential changes in
distribution.

The carcass monitoring program, in place since 1983, provides mortality indices
based on age structure. Depending on their degree of decomposition, carcasses are
either sampled in situ or sent to the Université de Montréal’s Faculty of Veterinary
Medicine for a complete necropsy, during which veterinary pathologists take various
samples to determine the causes of mortality (e.g., infectious disease, cancer,
injuries).

Samples taken from carcasses undergo various analyses, notably to determine
changes in diet using chemical tracers, the level of exposure to various toxic
contaminants, and the presence of certain pathogens.

The size of the St. Lawrence Estuary beluga population is estimated using a
population dynamics model that integrates a wide range of population-specific data
into a biologically realistic framework for the species. These data include, in
particular, abundance indices and the proportion of juveniles estimated by aerial
surveys, causes of mortality estimated by the carcass monitoring program,
independent data on the proportion of juveniles in the population, and certain
environmental parameters.

Status and trends

Population dynamics and trends

Photographic and visual aerial surveys, conducted since 1990, are used to estimate the
abundance and proportion of juveniles (0—1 year of age) in the population. Combined
with other sources of information, such as age- and sex-specific mortality indices
derived from a carcass monitoring program that began in 1983, these data enable
population size and trends to be assessed within a biologically realistic framework for
the species.

This modelling reveals a population decline that began around 2000 and continued for
several years. A slight increase from 2008 to 2018, potentially linked to a decrease in
cancer incidence, subsequently occurred despite increased mortality among pregnant
females and newborns. Since 2018, growth has slowed and population numbers appear
to have stabilized at between 1,530 and 2,180 individuals in 2022. If low recruitment and
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high mortality among pregnant females persist, and if the apparent increase in mortality
among juveniles is real, a new decline could occur.

An aerial survey conducted in 2025 will provide updated abundance values and model
results.

Carcass monitoring and causes of mortality

An update on the leading causes of mortality since 2013 is currently underway.
Necropsies of 222 carcasses recovered between 1983 and 2012 indicate that infectious
diseases appear to be the leading cause of mortality, affecting primarily juveniles and
approximately one-third of the carcasses examined. Cancer accounted for 20% of adult
mortalities. However, no belugas born after 1971 showed evidence of cancer, coinciding
with the implementation of regulations on PAHs and PCBs. Complications related to
calving accounted for 19% of mortalities among adult females in 2012, frequency having
increased since the 2000s and remaining high, even in recent years.

Monitoring of carcasses shows that, despite inter-annual variations, the annual number
of belugas found dead remained stable from 1983 to 2025, with a median of 15 per year.
Since 2008, certain trends have emerged based on age or sex. In 16 of the last 18
years, newborn mortality exceeded the highest levels observed between 1983 and
2007. Among adults, the number of males found dead has decreased, while the number
of females found dead has remained stable. A unusually high number of juveniles were
found dead in 2023 and 2025, prompting close monitoring of this key age class for future
population recruitment.
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Figure 2. Number of belugas of all ages (open circles) and newborns (filled circles) found

dead annually in the Estuary and Gulf of St. Lawrence from 1983 to 2025. The horizontal
dashed lines represent the median for each of the two time series.
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Figure 3. Number of adult male found dead annually in the Estuary and Gulf of
St. Lawrence from 1983 to 2025 (solid circles), and predicted downward trend (curve with
a 95% confidence interval).

Differences in mortality across demographic segments may be caused by multiple
factors. Adult male carcasses may have become less detectable due to a change in
distribution, or adult male abundance may have declined. Another explanation is that
adult males may have recently experienced improved survival. The survival rate of adult
females and males may also have improved owing, for example, to reductions in certain
contaminants and in the incidence of cancer. In adult females, the recent trend of
greater mortality during pregnancy may have counteracted the benefits of decreased
mortality from cancer and could explain, at least in part, the increased mortality in
newborns.

The decline in the physical condition of belugas in the 2000s and the dietary
diversification since at least 2015 suggest difficulties in feeding adequately.
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Figure 4. Index of physical condition (quantity of fatty acids in the blubber - ug/g
wet weight) in adult males (solid circles) and adult females (empty circles), and predicted
downward trend between 1998 and 2016 (curve with a 95% confidence interval).

Potential stressors

Several non-exclusive, potentially cumulative hypotheses have been proposed to
explain the increased mortality in newborns and adult females, as well as demographic

changes.

A link has recently been demonstrated between the presence of PAH-DNA adducts and
the incidence of gastrointestinal cancers in belugas. However, PAHs and other organic
contaminants such as PCBs and DDT have been declining in belugas and their
environment over the past few decades. In contrast, other contaminants, such as
PBDEs and certain PFAS, have increased in beluga tissues during the 1990s or have
appeared recently. There is currently no evidence of a link between PBDEs or other
contaminants and cases of hypothyroidism in St. Lawrence Estuary belugas, although
PBDEs and other flame retardants are correlated with gene expression and thyroid
hormone levels. However, the sudden increase in mortality among newborns and young
females in the late 2000s raises questions about the potential role of organic
contaminants in the recent increase in mortality. An update on the substances to which
St. Lawrence Estuary belugas are exposed is necessary to better assess the risks that
contaminants pose to their health.

In addition, St. Lawrence River belugas are chronically exposed to noise from
commercial vessels and ferries operating in their habitat. From May to October, they are
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also exposed to recreational boaters seeking to observe them, as well as a large tourism
industry operating within their critical habitat. These activities disturb beluga
vocalizations, reduce the space in which they can hear and communicate with each
other, and can disrupt critical activities such as calving, nursing and feeding. The
deterioration in beluga physical condition documented in the 2000s suggests difficulties
in obtaining an adequate diet, possibly resulting from a decline in the abundance or
quality of prey. Frequent interference from shipping or poor health resulting from the
deleterious effects of contaminants could be aggravating factors in these circumstances.

The shift in beluga population dynamics around 2000 coincides with profound changes
in the oceanographic conditions of the beluga’s habitat. Previously characterized by
relatively cold air and sea temperatures and harsh winters, this ecosystem has
experienced warmer conditions since the 2000s. These changes occurred as stocks of
certain key beluga prey collapsed, without this loss of biomass being replaced by that of
other species.

High mortality rates may also occur following toxic algal blooms. This was most notably

the case in 2008, when high mortality rates occurred among belugas and several other
marine species.

Outlook

The inability of the St. Lawrence Estuary beluga population to recover despite the
cessation of hunting suggests that anthropogenic and environmental stressors were
already limiting its growth between 1980 and 1990.

Having been present in the St.Lawrence River for 10,000 years, belugas have adapted
to an extreme and changing environment. However, the rapid pace of current climate
warming, isolation, high levels of inbreeding and cultural traits limiting their colonization
of new areas could reduce their adaptability. Large-scale modelling predicts a lack of
suitable habitat for belugas in the St. Lawrence River by 2100.

Although regulations on certain contaminants appear to have successfully reduced
cancer incidence, the vulnerabilities identified highlight the urgency of further action. The
planned expansion of the Saguenay-St. Lawrence Marine Park will help regulate
activities harmful to belugas across a larger portion of their habitat. Research and
monitoring will help assess the effectiveness of the actions taken and better identify
limiting factors.
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State of the St. Lawrence Monitoring Program

Five government partners—Environment and Climate Change Canada; Fisheries and
Oceans Canada; Parks Canada; the Ministére de 'Environnement et de la Lutte contre
les changements climatiques du Québec; and the Ministére des Foréts, de la Faune et
des Parcs du Québec—and Stratégies Saint-Laurent, a non-governmental organization
that works actively with riverside communities, are pooling their expertise and efforts to
provide Canadians with information on the state of the St. Lawrence and the long-term
trends affecting it.
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For more information about the State of the St. Lawrence Monitoring Program, please
consult our website: https://www.planstlaurent.qc.ca/en/developing-knowledge/state-st-
lawrence-monitoring-program.
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