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This appealing dish — created by Chef Chris Aerni of the Rossmount
Inn, St. Andrews, New Brunswick — features IMTA Atlantic salmon
and IMTA kelp, examples of differentiated Canadian aquaculture
products. Photo by Thierry Chopin. See page 44.

Page 26

Genetic Resistance

To WSS, AHPND

Shrimp selection for disease
resistance can be viable against
WSS and AHPND when no other

cost-effective control measures are.

Page 82

Land-Based
Macroalgae Farming
Land-based cultivation

of macroalgae minimizes
impacts on wild stocks while
reducing harvest costs and
better controlling product

quality.

72 U.S. Seafood Market
Paul Brown, Jr.; Janice Schreiber; Angel Rubio

innovation

76 Sturgeon Aquaculture In British Columbia, Canada —
Are We There Yet?
Myron Roth, Ph.D., P.Ag.; Bill Pennell, Ph.D.

79 Brazil Study Results Encouraging For Injector
Aerator In Super-Intensive Shrimp Culture
Dariano Krummenauer, Ph.D.; Bob Advent; Carlos Gaona, Ph.D.;
Geraldo Foes, Ph.D.; Aline Bezerra, M.S.; Alessandro Cardozo, Ph.D.;
Luis Poersch, Ph.D.; Wilson Wasielesky, Jr., Ph.D.

82 Land-Based Macroalgae Farming —
Quantity, Quality From Sustainable Food Source
Bradley A. Gadberry; John Colt, Ph.D.; Desmond J. Maynard;
Ronald B. Johnson; Diane C. Boratyn

85 USSEC, Partners Establish Asian Aquaculture
Feed Formulation Database
Dominique P. Bureau, Ph.D.; J. Owen Skipper-Horton;
Timothy Moore; Lukas Manomaitis

88 Insect Meals: Novel Protein, Fat Sources
Florentino Torres

90 Turbot Growth Performance On Soy-Based Feeds
Hsiang Pin Lan; Zhang Jian; Tim O’Keefe; Michael Cremer, Ph.D.;
Zhang Xiuli; Sun Xueli; Niu Zhibin; Lo Jianguo

September/October 2015 |



production

Salmon is by far the most important finfish grown by Canadian aquaculturists. Farm sites in New Brunswick account

for about 24% of annual production.

Aquaculture In Canada: Status, Perspectives

Summary:

With farmed seafood production valued at USD 741.4
million in 2013, Canada exports to over 22 countries
and is the main seafood supplier to the United States.
Finfish, primarily salmon, make up 75.7% of Canada’s
aquaculture volume. With 41,760 mt of production in
2013, shellfish growers are planning expansions to meet
increasing demand. The seaweed aquaculture sector is
emerging mostly through the development of marine
integrated multi-trophic aquaculture. Going forward,
a new Aquaculture Act would provide more effective
governance for aquaculture. Diversification will be
imperative to maintain competitiveness.

Few areas can match Canada’s natural attributes and seafood
tradition — enormous coastal geography, an abundance of cold
and clean water, a favorable climate, and rich marine and fishery
history. Canada also has established trade relationships with the
United States, Asia and Europe, and a commitment to sustain-
able and responsible aquaculture practices.

However, during the past decade, aquaculture production has
more or less stagnated, with only a 12% increase in volume and
49% rise in value since 2008. Canada has remained a “middle-
weight” contributor to global production, ranking only 21st
among aquaculture-producing countries.

In 2013, the most recent year for which complete statistics
are available, Canada produced 172,097 mt of farmed seafood,
valued at CAD 962.9 million (USD 741.4 million). In 2013,
16% of Canada’s total fish production was in aquaculture prod-
ucts and accounted for 35% of its total value. Canada exported
more than 65% of its aquaculture production — valued at more
than CAD 601.0 million (USD 462.8 million) — to over 22
countries around the world.

Canada’s primary farmed seafood export market is the
United States, to which it annually sends more than 88,000 mt
of seafood valued at more than CAD 576 million (USD 443

Thierry Chopin, Ph.D.

Canadian Integrated Multi-Trophic Aquaculture Network

University of New Brunswick
Saint John, New Brunswick, E2L. 4L.5, Canada
tchopin@unbsj.ca

million). Canada is the main seafood supplier to the U.S. Can-
ada exports about CAD 11.3 million (USD 8.7 million) in
farmed seafood to Japan and CAD 3.6 million (USD 2.8 mil-
lion) to Taiwan. Other top importers of Canadian aquaculture
products include Singapore, China and Hong Kong.

Marine aquaculture operations in Canada are established in
British Columbia, New Brunswick, Prince Edward Island, New-
foundland, Nova Scotia and Québec. The industry can be
divided into three sectors: the dominant finfish sector, a strong
shellfish sector and the often ignored, but emerging, seaweed
sector, which is mostly associated with the development of inte-
grated multi-trophic aquaculture IMTA).

Finfish Sector

Canada’s total finfish aquaculture production in 2013 was
130,337 mt. This represented 75.7% of the volume and 90.4% of
the value of the total Canadian aquaculture production.

Farmed salmon was by far the most important finfish grown
by Canadian aquaculturists. With a production volume of
100,027 mt in 2013, it accounted for 76.7% of the volume and
72.9% of the value of finfish produced. British Columbia
accounted for about 58.0% of the production, while New Bruns-
wick accounted for 24.0%, Newfoundland provided 13.0% and
Nova Scotia raised 5.0%.

Of Canada’s total farmed salmon production, 26% was con-
sumed domestically. An additional 3,263 mt were imported.
With a population estimated at approximately 35 million, Cana-
da’s per-capita consumption of farmed salmon is around 1.0 kg/
year. This is very similar to consumption in the United States,
the destination for 97% of Canadian salmon exports.
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Other finfish species currently undergo-
ing aquaculture development or being culti-
vated on a smaller scale include sablefish,
sturgeon, rainbow trout, steelhead trout,
halibut and arctic char.

Shellfish Sector

Canada’s total shellfish aquaculture pro-
duction in 2013 was 41,760 mt, valued at
CAD 92.5 million (USD 71.2 million).
Mussels accounted for 69.6% of the total
volume and 53.5% of its value. Prince
Edward Island was the dominant Canadian
mussel producer with 22,894 mt — 78.7% of
total annual Canadian production. New-
foundland raised 15.0% of Canada’s mus-
sels, while Nova Scotia produced 3.6%.

The primary markets for mussels from
Atlantic Canada are the U.S. and the
Canadian fresh, live markets. Canada
exported 53% of its production, with almost
100% going to the U.S. The remainder of Canada’s mussel
exports was shipped as both fresh and value-added products to
markets in Europe, Asia and the Middle East. Canadian con-
sumption of mussels is 0.5 kg/person/year, which is low when
compared to European standards.

In 2013, Canada produced 9,509 mt of farmed oysters, which
accounted for 29.5% of the total value of shellfish production.
Opyster production was distinctly divided between two Canadian
regions. Some 58.8% of the volume and 45.2% of the value was
accounted for by oysters produced in British Columbia. The
remainder comprised oysters produced in Atlantic Canada.

In 2013, 30% of the Canadian farmed oyster production was
exported for a value of CAD 23.4 million (USD 18.0 million),
primarily as live, fresh oysters. The United States is the export
market for 87% of Canadian farmed oysters. The demand is cur-
rently expanding very rapidly and exceeds Canada’s current sup-
ply. In an effort to meet this demand, growers are planning
major production expansions.

Other shellfish species under aquaculture development or
cultivated on a smaller scale include Manila clams, varnish/

With the majority of their production in Prince Edward Island, mussels account
for about 70% of Canada’s total annual shellfish volume.

savory clams, cockles, Japanese scallops, sea scallops, geoducks
and quahogs. With the development of the deposit feeder com-
ponent of IMTA systems for recapturing the large organic par-
ticles from the fed component (fish or shrimp), advances in the
aquaculture of other invertebrates such as sea urchins, sea
cucumbers, polychaetes and lobsters are anticipated.

There is also increased recognition that marine microbial
communities can play a significant role in the recycling of
organic matter. With a better understanding of the contributions
of the “good microbes,” it is possible their activities could be
enhanced by appropriately designed structures and methods for
their cultivation.

Seaweed Sector

The seaweed aquaculture sector, which is emerging mostly
through the development of IMTA, is often neglected and
ignored in world statistics, despite the fact that it represents 49%
of the world mariculture production. As 96% of the seaweed
aquaculture is concentrated in six Asian countries, there is a lack
of appreciation for this resource in the western world.

IMTA offers an opportunity to reposition the value and roles
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At an IMTA site in New Brunswick’s Bay of Fundy, kelps
cultivated in proximity to salmon cages provide key services
to the ecosystem and represent an additional crop with many
product applications.

seaweeds can have in integrated food production systems and in
ecosystem health. Since seaweeds are excellent nutrient scrub-
bers, they can be used as the inorganic extractive component of
IMTA, recapturing the dissolved nutrients released from the fed
component. Moreover, having organisms able to accumulate
phosphorus is becoming increasingly attractive, especially when a
shortage of this element is predicted.

Nutrient biomitigation is not the only ecosystem service pro-
vided by seaweeds. Seaweeds can be cultivated without the addi-
tion of fertilizers and agrochemicals, especially in an IMTA set-
ting. Seaweed cultivation does not require arable soil or
irrigation. If appropriately designed, it can be seen as engineer-
ing new habitats and harboring thriving communities, and can
be used for habitat restoration.

As photosynthetic organisms, seaweeds are the only aquacul-
ture component with a net production of oxygen. While per-
forming photosynthesis, seaweeds also absorb carbon dioxide
and hence participate in carbon sequestration, even if in a transi-
tory manner. Consequently, they could be a significant player in
slowing global warming, especially if their cultivation is
increased evenly throughout the world. By increasing pH in sea-
water, seaweeds could also play a significant role in reducing
ocean acidification at a local scale.

Economic Impacts

Gardner Pinfold Consultants Inc. measured the economic
impacts of the aquaculture industry in Canada in 2010, consider-
ing the value of the output and the gross domestic product
(GDP), labor income and employment in full-time equivalents
(FTE) at three levels. Direct impacts came from the hatcheries,
growout operations and processors of the aquaculture industry
itself. Indirect impacts resulted from the feed, equipment and
consulting industries supplying goods and services to aquacul-
ture. Induced impacts arose from the spending of income earned
by those employed directly and indirectly.

The value of the total output was CAD 1.11 billion (USD
855.07 million). The aquaculture industry generated a total
GDP of CAD 1.06 billion (USD 819.63 million), with CAD

354 million (USD 273 million) in direct GDP, CAD 464 mil-
lion (USD 357 million) in indirect GDP and CAD 246 million
(USD 189 million) in induced GDP.

The total labor income was estimated at CAD 618 million
(USD 476 million), reflecting CAD 193 million (USD 149 mil-
lion) achieved directly, CAD 286 million (USD 220 million)
indirectly and CAD 139 million (USD 107 million) induced.
The cumulative gross value of output generated was CAD 2.80
billion (USD 2.15 billion).

The aquaculture industry created an estimated 13,070 FTE
jobs — 4,812 directly; 5,643 indirectly and 2,615 induced.

Perspectives: Regulatory Reform, Innovation

A major challenge for the Canadian aquaculture industry is
Canada’s complex and somewhat confusing regulatory system
that can restrict growth and limit investment. This industry is
regulated by an obsolete and inefficient Fisheries Act dating
back to 1867, a time when commercial aquaculture did not exist.
This wildlife management act was never intended for this inno-
vative food production sector.

A new Aquaculture Act would provide the Canadian aqua-
culture industry with a more modern and effective approach to
governance. While respecting provincial jurisdictions, the frame-
work legislation could harmonize the application of federal regu-
lations nationwide and enable the development of new practices
within an ecosystem/multi-species/multi-activity management
approach to give this industry clarity and vision for growth.

In light of this situation, the need for diversification of the
Canadian aquaculture industry is imperative to maintain its
competitiveness. It is clear that in some regions, the scope for
expansion of monoculture activities is limited. Multi-species sys-
tems could not only bring increased profitability per cultivation
unit, but also environmental sustainability and societal accept-
ability. Moreover, multi-crop diversification could be an eco-
nomic risk mitigation option to address climate change impacts.

Product diversification within species will also be important.
Attitudes and business models could evolve from the “one species
— one process — one product” approach often used with fishery and
aquaculture products to embrace the integrated sequential biore-
finery “one species — several processes — several products” concept.
Seaweeds are prime candidates for this approach.

While not covered here, freshwater IMTA (or aquaponics) is
poised to develop in the next few years in Canada. This food pro-
duction system combines animal aquaculture and plant cultivation
through a microbial link in a symbiotic relationship. Aquaponics
should help farmers uphold water quality guidelines by reducing
the amount of nutrients, especially phosphorus, in their effluents.
It should also help decrease water usage, allow product diversifica-
tion and potentially represent a branding advantage.

Increasing responsible aquaculture production through diver-
sification, regulatory reform and new legislation would also have
positive impacts on jobs and economic opportunities in rural/
coastal communities.

Given the degree of “health consciousness” among Canadian
consumers, a campaign emphasizing the health benefits of eating
more farmed seafood could be very effective in increasing its
demand. Access to more farmed seafood, including seaweeds,
would support increasing market demands for fresh, local, safe
and sustainably produced seafood. For buyers and consumers,
these attributes, with the appropriate valuation of the ecosystem
services rendered, should be used for differentiation through
branding, ecocertification and organic labeling.
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