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Status of capture based aquaculture

Investmén m flsherles R&D is done |n the perspectrve of eternity

Cod farmlnq in Nordic Countnes September 21- 2011 — KleII Midling, Nofima
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Kept alive for 1-5 hours (fresh/frozen — trawl or seine-net)
Kept alive 1-2 days (frozen — large seine-netter)
Delivered live for “direct slaughter”

Delivered live and stored without feeding

Delivered live for ongrowing
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Capture-based Agquaculture (CBA)

The capture of wild aquatic organismes
In order to increase their value through
Aquaculture technologies

FAO og FN:

Committee of Fisheries/

Sub-Committee of Aquaculture: |

"use of wild fish and fisheries resources for
Aquaculture production has been |dent|f|ed
as a priority for target action” '

*Fresh and salt water -
<Approx. 20 % of all aquaculture productlon
Q\?‘g *Value > 10 Bill. US$ o

*Global ' :
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¢ Modern CBA developed1980ies
¢ Production increase from 2000
— Reduced interest 2007
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Quantity (tonnes live weight)

¢ Quota bonus introduced 200 1
- Approx' 20 % 72000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
¢ Production increase 2

e Few fishing vessels
e Many easily converted if demand

No. Vessels

2004 2005 2006 2007 2008 2009 2010
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Presently 7 landing sites for live cod

» Change in CBA strategy due to feed price
— Only one site feeding fish ‘

— Mostly short-term storage, no feeding
— One site slaughters dﬁirectly

o~/ Nofima
test 24,09.2011 9
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Economics §
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» Developed bioeconomic model £ 300 - 20 g
« Plant size: 1,000 tonnes £ 2000 - 15 ‘g
— Slaughter 1,600 tonnes 1000 - L0 ¢

» Relatively small investment 0 - L s

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Model indicates OK profitability

USD/kg
Revenues 5.6
Stocking 2.1
Feeding 1.6
Labour 0.2
Slaughter 0.9
Other costs 0.4

Profit 0.3
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How many start feeding

and when?
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Pellets: 30-40 %
Capelin 70-80% , stable until week3-7, then slow increase
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Who starts feeding

Start weight vs growth Start condition vs growth
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Behaviour-based grading

Start 2440 ¢ 227749
weight

End 2836 ¢ 23719
weight

CF start 0,90 0,84
SGR 0,2 0,04

15.06.2011
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Fish Welfare in CB

Exhausitve swimming
Gear contact
Barotrauma

Reduced tow
time and
haulback speed

Net abrasion Water-filled
Weight in air canvas lift
Air exposure

Inadequate sorting Water-filled

Weight in air
Air exposure

sorting tray

Reflex testing

Crowding
Hypoxia
Contamination

jNofima
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Welfare issues arise
when handling stress
and adaptation costs to
new environments are
added to the capture
stress, and the duration
of impact increase
dramatically contra

traditional fishing.

Flow through perforated 2
’_dbuble bottoms i

=

Do’ubié’ floors
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Current and Future Research

Capture stressors Alternatives to brailing  Alternative gears

Welfare indicators

Transport capacity

Surveillance systems Operational protocols

Exhaustive swimming, Reflex testing, Vacuum, pressure, Pot, Increased Waterflow, gases, (BA guidelines
gear contact, behaviour, air-lift or longline, resting area temperature,
barotrauma physiolagy siphon pumps purse seine behaviour (video)

Increase livelandings
by introduction of

pairseining Implementation of
SIMRAD geometry

system

Evaluation of
loading systems
[ 2% i
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KILDIN fin daﬁa?gge summary
201

D.,..éﬁés the boat-ca live transfer

teg hn'q“e affECt f'sh injuries?

We picked fin damage (splitting) as an indicator
of the potential for injuries and asked:

1. Does the boat-cage live transfer method
(vacuum pump vs canvas lift) affect the number
of fish affected by fin damage?

2. Does the boat-cage live transfer method
(vacuum pump vs canvas lift) affect the severity
of damage (number of fins affected per fish)?

JNofima
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1. Boat-cage live transfer method (vacuum pump vs

canvas lift) does affect the number of fish affected
by fin damage

©
<}

Vacuum Pump vs Canvas Lift

HVac sample 1

B Bag sample 1

@
i<}

20 4

% of fish affected by fin splitting
N
o

Canvas lift transfer damages more fish than vacuum-
pumping, especially their anterior fins (anterlor dorsal

and pectoral) - JNofima

24.09.2011 19
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2. Boat-cage live transfer method (vacuum pump vs

canvas lift) also affects the number of fins
damaged

2 =3

N

ra

Numer of fins affected by splitting
per fish
o

o

Vacuum sample 1 Bag sample 1

Canvas lift transfer damages more fins than vacuum pumpmg
(ca 35 vs 25% of all fins) )

JNofima
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Also, when Iooking at the% of fish affected by eye
damage (exopthalmia, cloudy lens,
haemorhagging, cataract)

.//
\

Fish transferred by canvas lift have more damage than fi
pumped fish at both the time of transfer and six weeks

10 4

% of fish affected by eye damage
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~&—Vacuum pump
—8-Bag

Sample 1

Sample 2
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24,09.2011
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Trawling and productlon from Ilve'étorage
—is it pos
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—Yes, we can !
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K. Midling: FHFs koordineringsmate 14. juni 2011
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K. Midiing: FHFs koordineringsmete 14. juni 2011

K. Midling: FHFs koordineringsmate 14. juni 2011
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29 K. Midiing: FHFs koordineringsmete 14. juni 2011

Inlet

) \ Double

Upward bottom
current

30 K.Midling "Cod and CBA" - Meeting at SARDI, Adelaide 26.10.2009.
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CBA — Capture-Based Aquaculture
ABC — Aquaculture-Based Capture
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