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Environmental monitoring

In October, 1996, a few months after the recovery
operations, high PCB concentrations were detec-
ted in some snow crab specimens taken from the
area near the wreck. PCB levels in 25% of the
digestive gland (hepatopancreas) samples and in
5% of the muscle samples were either equal to or
greater than the allowable limit of 2 mg/kg set by
Health Canada for fish and seafood products
destined for human consumption (Canradian
Guidelines for Contaminants in Fish and Fish
Products). Nonetheless, the PCB contamination of
snow crab attributable Lo leakage from the barge
appeared to be limited to the immediate vicinity of
the wreck site.

Sampling surveys carried out in the spring of
1997 showed that appreciable changes had
occurred over the previous winter in the
contamination status of sediments and snow
crabs at the wreck site. The sediment PCB
concentrations in the heavily contaminated zones
had declined significantly since October 1996,
and the PCBs in sediments around this zone had
spread somewhat. In addition, the PCB con-
tamination in snow crabs from the area around
the wreck site had decreased since the barge
recovery, and none of the crabs captured in the
spring of 1997 had PCB concentrations exceeding
the Canadian guideline of 2 mg/kg applicable to
seafood intended for human consumption.
However, the fishing exclusion zone, a 9 x 9 km
area established around the wreck site, has been
maintained to prevent the sale of contaminated
crabs and the resuspension of contaminated
sediments.

It still remains to be discovered how and when the
missing PCBs—more than 5500 kg—leaked out
and were dispersed in the environment. Scientists
have begun to examine this question. It seems that
the PCBs from the Irving Whale have not
contributed significantly to the present PCB load
in the Gulf of St. Lawrence and that they have
more likely become dispersed throughout the
global terrestrial environment by oceanographic
currents and the atmosphere. They therefore do
not pose any threat to the quality of fishery
products in the Gulf.

GLOSSARY

Analytical detection limit: the smallest con-
centration of a substance that can be detected
with a given probality of accuracy. The detection
limit varies with the subtances analysed and the
analytical methods used.

Basophilic focus: site of cellular morphology
alteration in the liver. This change is one of the
first steps in the development of liver tumours.

Benthic: relating to benthos (see below).

Benthos: all the organisms living on the bottom
of a natural aquatic environment.

Bioaccumulation: process whereby certain
aquatic organisms absorb and accumulate chem-
icals from the environment directly or through
consumption of food containing the chemicals.

Bioavailability: fraction of the total quantity of
a chemical in the environment that can be
assimilated by a living organism.

Biodegradable: describes a substance that can be
decomposed or degraded by living organisms.

Bioremediation: remedial action using biological
means to restore an environment. Examples of
bioremediation include accelerating microbial
degradation of oil by adding oil-eating hacteria
(bicaugmentation) or compounds such as
phosphates which stimulate the growth of
bacteria that are already present in the
environment to be remediated (biostimulation).

Biota: all of the living organisms (animals and
plants) found in a given area.

Chlor-alkali plant: industrial facility that pro-
duces chlorine and caustic soda. From 1948 to
1976, most of the chlor-alkali plants in the
Saguenay region employed a mercury cathode
process.

Congener: each of the compounds belonging to
the same chemical group and deriving from the
same basic chemical structure. For example, the
different molecules of PCB are congeners.

DDT (dichloro-diphenyl-trichloroethane): toxic
organic insecticide, Its use has been banned in
Canada since 1970.



Effluent: any run-off from a pollution source.

Enzyme: protein that facilitates biochemical
reactions in living organisms.

Feces: solid waste matter resulting from digestion.

Geochemistry: science concerned with the pro-
cesses governing the abundance and distribution
of chemical elements in nature.

Gonad: organ that produces the sexual repro-
ductive cells.

Groundfish: fish that inhabit and derive their
food from the sea bottom, including cod, plaice,
halibut, and redfish. By opposition, pelagic fish,
such as capelin and herring, live in the water
colummn.

Hepatopancreas: organ that plays the combined
role of liver and pancreas in invertebrates.

Marine sediment: all of the natural particles
(muds, clays, shells and dead organic matter)
transported on the sea bottom.

Metabolism: sum of the chemical processes that
come into play within a cell or in a whole living
organisimi.

Methylmercury: organic form of mercury
produced mainly by bacterial activity in anoxic
layers (without oxygen) of sediments that are rich
in organic matter.

mg/kg: milligram (one thousandth of & gram, or
10" gram) of a substance per kilogram of sediment
or biomass.

ng/g: nanogram (one billionth of a gram, or 10*
gram) of a substance per gram of sediment or
biomass.

Organic: applies to chemical compounds with
carbon as the basic element.

Organism: a living individual animal or plant.

Organochlorines: organic compounds contain-
ing chlorine atoms, Many of these compounds,
such as dioxins, furans, numerous insecticides
and PCBs, are toxic or even carcinogenic.

PAHSs (polycyelic aromatic hydrocarbons): family
of chemical compounds with a base structure of
benzene rings. The PAH family is composed of
dozens of substances which differ in the number
and position of their benzene rings.

Persistence: length of time a chemical conta-
minant remains in the environment before
decomposing into inert and generally harmless
substances.

Pesticide: agent used against unwanted parasites,
animals or plants.

Recoalescence: combining of suspended liquid
particles into larger particles.

Scoliosis: lateral curvature of the spine.

Sediment core: vertical sample of sediment
composed of many layers that have been laid
down successively over time. The different layers
can be analysed to determine the physical and
chemical characteristics of the sediment (for
example, contaminant concentrations).

Thyroid: gland situated at the base of the neck
which produces hormones that regulate bodily
processes, such as growth, metabolism and the
functioning of the nervous system.

Toxicity: capacity or inherent potential of a
substance to induce harmful effects in an exposed
organism.

Tributyltin (TBT): active ingredient in paint
that is used to prevent fouling organisms from
attaching themselves to the hulls of ships.

Upstream: section of a water body that is
between a point of interest and the source.

White muscle/red muscle: whereas white mus-
cle functions without oxygen (anaerobically), red
musele is more vascularized and operates in the
presence of oxygen (aerobically). Although white
muscle makes up most of the body mass of fish, it
is harnessed solely for urgent work (for example,
predator avoidance).
Xyphosis: dorso-ventral curvature of the
vertebral column.

CONTAMINANTS
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measure that appears to reduce the risk of exotic
species introductions to the St. Lawrence Estuary
and Gulf. However, the findings also indicated
that some ships which reported that they had
reballasted at sea had likely exchanged only part
of their ballast water. This partial exchange could
pose a threat to the marine ecosystems of the
5t. Lawrence.

A benthos survey is planned for some port areas
in the marine part of the St. Lawrence. The goal is
to determine whether exotic benthic species have
already been introduced to the St. Lawrence
system. The port areas were selected because
ships regularly discharge their ballast water there.
In addition, experiments will be performed to
assess the viability of the phytoplankton found in
the ballast water of a number of foreign ships.

RISK OF INTRODUCTION
AND TRANSFER OF ORGANISMS
THROUGH AQUACULTURE

The recent development of the aquaculture
industry in Canada has caused an increase in the
number of exotic species introductions and in
transfers of species of specific organisms to areas
outside their natural range. A certification
program for fish farms was established in 1988,
following the adoption of the Fish Health
Protection Regulations under the Fisheries Act.
Despite the substantial economic benefits that
have accrued from certification to fish farm
operators who export their products, the main
purpose of the program is to protect the health of
native fish species. For facilities that successfully
undergo compulsory sanitary inspections, certifi-
cation of fish health guarantees the absence of
diseases and parasites that are deleterious to
salmonids, The certificate issued to establish-
ments that pass the inspection process entitles
them to export eggs, juveniles or spawners to
other Canadian provinces and promotes importa-
tion by foreign firms.

To handle the growing number of applications
for permits to transfer organisms between
provinces and to import marine organisms, DFO
drew up a National Policy on Introductions and
Transfers of Aguatic Organisms in 1997. This

policy recognizes three types of risks: an
ecological risk from the possible introduction of
organisms which, by serving as predators, com-
petitors or prey of native species, may upset the
ecological balance; a health risk from the
introduction of pathogenic or harmful organisms
such as bacteria, parasites or toxic algae; and a
genetic risk, that is, a potential imbalance in the
phenotypes present in a local population.

This policy will be applied by regional commit-
tees, which will conduct formal reviews of re-
quests to transfer or introduce species. Although
the policy was originally instituted to address the
issue of transfers of living organisms between the
provinces or via imports to Canada, it could also
be applied to proposals to transfer organisms
within a given province.

OCEAN DISPOSAL

Dredging displaces huge guantities of sediment,
with potentially adverse consequences for the
aquatic fauna at the disposal site. DFO is res-
ponsible for providing Environment Canada
with knowledge and scientific tools for enfore-
ing the applicable regulations and for monitoring
dredging operations at sea. In 1994, a study was
conducted on the impact of this human activity
on the benthic habitat at the disposal site used for
dredged sediment from Anse-a-Beaufils. This site
near Percé in the Gaspé Peninsula was selected as
being representative of small craft harbours in
Canada,

A survey of the benthic communities at that site
revealed that, two years after disposal, the benthic
fauna still had not returned to its original state.
Four groups of benthic invertebrates that belong
to different taxonomic families and that have
different feeding strategies had recolonized the
environment at differing rates. For example,
whereas the abundance of crustaceans had de-
clined dramatically, the number of polychaetes
had increased following the release of dredge spoil.

With the ultimate goal of establishing more
efficient and cost-effective monitoring methods, a
study is currently in progress to determine
whether the biomass-abundance ratio could be

































GLOSSARY

Ballast water: water carried in a ship's ballast
tanks which can be emptied and filled as needed
to ensure the ship's buoyancy and stability.

Benthos: all the organisms living on the bottom
of a natural aquatic environment.

Biodiversity: number of species present in a
community or other unit and their relative
abundance.

Biomass: total mass of plants or animals in a
biotype at a given time, expressed per unit area or
volume.

Chlorophyll &: pigment responsible for photo-
synthesis which gives plants their green
colour.

Compensation for loss of habitat (according to
the Policy for the Management of Fish Habitat): the
replacement of natural habitat, increase in the
productivity of existing habitat, or maintenance
of fish production by artificial means in
circumstances dictated by the social and economic
conditions, where mitigation techniques and
other measures are not adequate to maintain
habitats for Canada's fisheries resources.

Competition: use of the same resource by two or
more living organisms, when the resource is
present in insufficient supply for the combined
needs of the species.

Dinoflagellate; microscopic alga characterised by
the presence of two whiplike flagella.

Effluent: generally applies to any run-off from a
pollution source.

Fish (according to the Iisheries Act): includes
fish, shellfish, crustaceans, marine animals and
any parts of fish, shellfish, crustaceans or marine
animals, and the eggs, sperm, spawn, larvae, spat
and juvenile stages of fish, shellfish, crustaceans
and marine animals.

Fish habitat (according to the Fisheries Act):
spawning grounds and nursery, rearing, food
supply and migration areas on which fish depend
directly or indirectly in order to carry out their
life processes.

Fisheries resources (according to the Policy for
the Management of Fish Habitat): fish (as defined
in this glossary) stocks or populations that sustain
commercial, recreational, or mnative fishing
activities of benefit to Canadians.

Genotype: genetic composition of an individual that
is determined by genes inherited from its parents.

Geographic Information System: group of
principles, methods, instruments and geore-
ferenced data used to capture, store, extract,
measure, transform, analyse and map phenomena
and processes in a given geographic area.

Marine sediment: all of the natural particles
(muds, clays, shells and dead organic matter)
transported on the sea bottom.

Mitigation (according to the Policy for the
Management of Fish Habitat): actions taken
during the planning, design, construction and
operation of works and undertakings to alleviate
potential adverse effects on the productive
capacity of fish habitats.

Neurotoxin: toxin that specifically targets nerve
tissue.

No net loss (according to the Policy for the
Management of Fish Habitat): a working principle
by which the department strives to balance
unavoidable habitat losses with habitat re-
placement on a project-by-project basis so that
further reductions to Canada's fisheries resources
due to habitat loss or damage may be prevented.

Non-indigenous species: plant or animal species
introduced from another area, i.e. that is not
native to a particular ecosystem.

Pathogen: organism that can cause lesions or disease.

Phenotype: morphological and physiological
features of a living organism which result from
the interaction between its genotype and the
environment in which it lives.

Phytoplankton: all plankton organisms be-
longing to the plant kingdom.

Plankton: all animal (zooplankton) and plant
(phytoplankton) organisms, generally of very
small size, which live suspended in the water
column,
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