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e Demand for seafood and
other marine productsis
Increasing

Medium — Population

— Per Capita Consumption

The capture fishery isfully
tapped and many stocks are

High

Low
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S e popiaton roechons depleted
S Y ———— Aquaculture, especially
Food avalable from marine catches marine aguaculture, isthe
only way to increase the

supply of seafood

Fish [millions o




Intensity of aquaculture systems

Kg/ha

'100-15,000 4-600.000
Ponds Net-pens

Low

-High

Advantages of Net-Pens

eow energy use

*No land use beyond service needs
*Non-consumptive of water

A lot of fishinasmall area




Offshore Cage Types
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Why move Off-shore?

 More Space

o Better Effluent Assimilation Capacity

— S0olids settle to the bottom-impact depends on
current, depth and management practices.

— Dissolved N, CO:z and P carried away In current
— Impacts more likely to be positive




|mpacts of Nutrients on Benthos

Bay

Benthic
Organisms

———————————————————
Nutrients

Similar processes occur in water column




Cage Impacts on the bottom:
Effects of currents

Weak Current

Strong Current




Cage Impacts on the bottom:
Effects of water depth







History of Halibut Aquaculture
research in Norway

1934 Gunnar Rollefsen made in vitro fertilization and described early

development.

1980 The first two halibut larvae were fed through metamorphosis at Institute
of Marine Research (IMR), Flgdevigen (Qiestad, V. and Haugen, A.S. 1980;
Blaxter, J.H.S., Danielsen, D., Moksness, E. and Qiestad, V. 1983)

1983 Silos developed at Austevall
1985 The first two halibut juveniles were produced at IMR, Austevoll.
1983-1995 Austevoll developed the first production line for juveniles

1987-present Sea-cages for halibut growout, Diet, genetics, health and

other areas expand

Torrissen et a 2003




Halibut Aquaculture Production
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Yolk sac larvae Start feeding Grow out

50 d T 1500 d

Metamorphosis
Torrissen et a. 2003




e Complex process

 Shifting from semi-
Intensive feeding to
Intensive feeding

Semi-intensive
production
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Hatchery Incubator

Harboe, T., 2003




Incubator — Yolk sac larvae

T=6C
L= dark
Syncronised hatching=light/dark [y

van der Meeren, T., 2003







Intensive larval feeding tanks

t=12C
Light aeration

Harboe, T., 2003




>
®©
=
S
o
Z
=
c
o
=
O
=
s
o
S
o
i
c
o
>
S
-J

@ Semi-intensive

B Intensive

r

o o o
o o o

N~ (o) —

(000T uI) sisquinN

Kristiansen, T. And Harboe, T., 2003




Halibut Aguacultureinthe US?

e Only Atlantic Halibut at this point - Pacific
Halibut 1s a different species.

« UNH offshore aguaculture project

— 1200 juveniles from a Canadian hatchery
grown in Sea Station cage off of New
Hampshire coast

— Also testing Haddock, Cod and Summer
Flounder

— http://ooa.unh.edu/




Cod Production Estimates

200,000

150,000

100,000 Intrafish Analysis (Norway

2002 Production only)

- —&— Cod Hatchery Manager A
isabout 1,500 M T (Norway only)

—a4— Cod Hatchery Manager B
(Norway only)

—»%— SNF report (Norway only)

Lozowick Market Research
2000 2005 2010 (UK only)

Year

Note: Halibut isjust now at 1500 MT annual production despite a much longer
commercial history.




Advantages of Cod over Halibut

e Easier Seed production
— Lessthan aweek as eggs then hatch and start feeding.
— No long yolk sac phase - no need for silos
— Quick growth to the juvenile stage

— Morerobust larvae
* No need to modify salmon net-pens for grow-out
* Traditional market islarger

6 months




The Sablefish Sory

Early life history mirrors halibut

— Complex and expensive to produce seed,
however methods already developed for halibut
work for sablefish.

Grows well In salmon net-pens
More efficient with feed than salmon

No swimbladder - can be raised in cages
without access to the surface




Development of Sablefish farms

e Commercial hatcheriesin BC

— 1 existing - production growing from about
100 fish in 1999 to 40,000 in 2002, perhaps
180,000 next year. Destroyed 1.2 million
larvae due to alack of market ($CN 5-7 each).

— 1 existing that has never produced more than a
few thousand

— 1 new that plans on producing up to 250,000
next year.




Development of Sablefish farms

e Grow-out of Sablefishin BC

— About 20 salmon lease holders have permits to
grow sablefish, but only 3-4 actually have.

— Very limited production (perhaps 50 MT) but
expected to grow over the next decade.




Summary

Off-shore aguaculture has benefits and costs associated
with it relative to other fish producing activities.

Most of the development of species important to the north
Pacific is for the Atlantic counterparts. Little work on
Pacific species.

Halibut production is stalled, but could pick-up in the next
few years

Cod iscoming - perhapsin abig way. Technology is not
an issue, however financing is.

Sablefish production islow and mostly experimental, but
the technology Is available from the Halibut industry.

Development outside of the US on these species and
technologies will continue even if thereislittle activity
within the US




