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A Sentinel Species for the River

pesticides (such as DDT) and polychlorinated biphenyls (PCBs), break down
very slowly and tend to accumulate in
increasingly higher concentrations at
each successive level of the food
Photo: Patrick Labonté, Environment Canada

chain. For that reason, fish-eating
birds are often used as biomarkers of
environmental contamination.
The Great Blue Heron was selected
as a sentinel species, or bioindicator,
of the state of the St. Lawrence
because it occurs in both marine and
freshwater environments, it occupies a
A Great Blue Heron stays close to its nest
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Location of Great Blue Heron colonies

In the 2006–2007 survey of St.
Lawrence colonies, the average
number of young per clutch was 2.6
and average productivity (number of
fledglings relative to the number of
eggs laid, expressed as a percentage)
was 78%. Certain colonies seem to
grow and others decline, but overall,
the heron population remains stable,
since herons typically lay five eggs and
Figure 2.

rear an average of 2.2 young to fledgling. Figure 2 illustrates the constancy
of nesting success of the colonies
studied over time.
The Great Blue Heron does not
appear to have been seriously affected
by organochlorine pesticides, such as
DDT, which was found in high concentrations in the environment during the
period 1960–1980. However, analyses

Nesting success of Great Blue Heron (number of young per nest)
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A migratory species, sensitive to
disturbance, the Great Blue Heron
typically nests on islands that are relatively inaccessible to humans and
terrestrial predators. There are approximately 160 active heron colonies, or
heronries, in Quebec, including some
30 along the St. Lawrence, from Lake
Saint-François upstream, to Sept-Îles
and the Magdalen Islands in the Gulf
(Figure 1). Colonies vary in size from
year to year, but typically number
roughly several dozen pairs. The
largest colony in Quebec, and probably the entire world, is located in
Lake Saint-Pierre and contains over
1000 nests. After a period ranging from
seven years to several decades,
depending on the size of the colony,
the heronries begin to decline and are
abandoned in favour of new sites nearby. Human disturbance and predation
can also impair reproductive success
and result in the abandonment of a
colony. The Quebec population of
Great Blue Herons currently stands at
approximately 27 000 birds, one-third
of which nest along the St. Lawrence.
Despite a decline in the number of
pairs in some colonies, the total
number of Great Blue Heron nests
observed in 2006 and 2007 remained
unchanged or even increased slightly.
Although these results are encouraging, they must be interpreted with caution since the survey does not cover all
heronries, but only those that are
known.

Figure 1.
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Overview of the Situation
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Changes in concentrations of total PCBs, DDE and mercury (Hg)
in Great Blue Heron eggs
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Due to fluctuations in the size and
presence of colonies, it is sometimes
difficult to monitor the same colony
over a long period. To facilitate the
presentation of the results, the colonies
were grouped by region. Contaminants
measured in eggs show very little differences between regions, both along
the St. Lawrence and in the control
colonies located inland (Figure 3). The
concentrations of PCBs, DDE (main
breakdown product of DDT) and mercury are below the levels that can
affect reproduction or survival. A slight
decline in PCBs, DDE and several
other organochlorines has been
observed over time, but longer-term
data will be necessary to confirm this
trend. Eggs are a better indicator of
contamination accumulated by females
on wintering grounds than of local
contamination.

Figure 3.

Hg (mg/kg)

conducted since the late 1970s indicate that, among fish-eating birds,
the Great Blue Heron is one of the
most highly contaminated with PCBs
and DDTs. In the 1970s and 1980s,
contaminant monitoring in herons
involved the analysis of eggs. Today, it
now includes analyses of blood and
feather samples of young-of-the-year,
which are more representative of local
contamination than adults, which
overwinter in the south.
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Changes in blood [plasma] concentrations of total PCBs, DDE
and mercury (Hg) in Great Blue Herons
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The toxic substances analysed in
blood of young herons reveal differences between the regions, with the
fluvial portion generally having higher
concentrations of PCBs and DDE
(Figure 5). Mercury concentrations are
also higher in the fluvial portion than
in the rest of the St. Lawrence, but the
colonies located inland show the
highest concentrations. Nonetheless,
blood mercury concentrations in
young St. Lawrence herons appear
high by comparison with those reported in studies conducted elsewhere in
North America and are close to concentrations at which effects on survival
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Figure 5.

A new group of toxic substances
used as flame retardants, known as
PBDEs, were measured for the first
time in Great Blue Heron egg samples
collected in 2001 and 2002 (Figure 4).
At that time, concentrations of total
PBDEs were of the same order of magnitude as DDE and concentrations
measured in eggs of Great Lakes
Herring Gulls. These emerging substances pose concerns because they
have similar properties to PCBs.

2001–2002

2006–2007

and other organochlorine pesticides
seem to be declining slightly. Here
again, longer-term data are needed to
confirm this trend.
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Changes in retinol concentrations and relationship between
plasma concentrations of total PCBs and retinol in Great Blue
Herons
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The analysis of blood concentrations of the main contaminants
in young herons provides an
bioaccumulable toxic substances

2006–2007

2500

KEY VARIABLES

indication of their exposure to

Gulf control

Photo: Ginette de L’Étoile, © Le Québec en images, CCDMD

1991–1993

Retinol (µg/L)

Monitoring Program. Vitamin A is
essential to development and growth,
and a deficiency can disrupt endocrine
function and thereby impair certain
essential biological functions. Although
there is not sufficient information at
this time to determine the impact of
such a decline on the survival of young
herons, it is likely that it affects their
development and survival.
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Figure 6.

the trends observed in their populations. The biomarkers measured
provide very interesting results.
Differences in vitamin A levels in eggs
and blood of young herons were
observed between the colonies. These
differences are tied to contaminant
concentrations: plasma levels of
vitamin A, or retinol, decline as the
concentration of PCBs increases
(Figure 6). Retinol concentrations have
also shown a slight increase since the
start of the State of the St. Lawrence

Photo: Michel Leblond,
© Le Québec en images, CCDMD

In addition to measurements of
contaminant concentrations, biochemical analyses of Great Blue Heron
eggs and blood were carried out. The
measured biochemical substances, or
biomarkers, constitute a response by
the organism to the toxic substances
and reflect the extent of exposure to
these substances and their impact.
These analyses serve to identify the
more subtle effects of the contaminants on the health of the birds and
can help improve the understanding of
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and of the potential effects of
these substances. The average
number of young per nest and
the average reproductive success
(number of fledglings relative
to the number of eggs laid,
expressed as a percentage) provide essential information for
assessing the health of young
herons and the Great Blue Heron
population.
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Outlook

To Know More
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Young herons
living in colonies in
freshwater and brackish water environments
are more highly contaminated than those of the
colonies in the estuary and gulf. Contamination
levels in the St. Lawrence River are generally
below the toxicity threshold for Great Blue
Herons. Despite this, our results reveal differences between colonies and between the sectors of the St. Lawrence, thus reflecting local
and regional variations in contamination. Low
contaminant concentrations affecting the
essential functions of organisms, combined
with the stress associated with foraging, disturbances and habitat loss, can pose a risk to
wildlife. Long-term monitoring of contaminants, biomarkers and reproductive success is
critical to assessing the health of young herons
and thus determining the status of the Great
Blue Heron population.
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St. Lawrence Monitoring Program

Under the current Canada–Québec
agreement, the St. Lawrence Plan
for a Sustainable Development, six
government partners—Environment
Canada, the Ministère du Développement durable, de l’Environnement et des Parcs du Québec,
Fisheries and Oceans Canada, the
Ministère des Ressources naturelles et de la Faune du Québec,

the Canadian Space Agency, and
the Parks Canada Agency—
together with Stratégies SaintLaurent, a non-governmental
organization that works actively
with riverside communities, are
pooling their expertise to provide
Canadians with information on the
state of the St. Lawrence River at
regular intervals.

To obtain the fact sheets and
additional information about the
State of the St. Lawrence Monitoring
Program, please visit our Web site
at:

www.planstlaurent.qc.ca
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