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The Indusfry sMesopeIaglc Initiative
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Strategy for sustainable harvesting and
processing of mesopelagic fish
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The Indusfry sMesopeIaglc Initiative

To develop the comrﬁe’fc*iai potential in the
mesopelagic fisheries is not a one-company task, but
a national or Nordic/international responsibility
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The Industry sMesopeIaglc Initiative

Outline

 Why mesopelagic fish (salmon feed example)?
e Liegruppen

e Surveys with "Birkeland" 2016 — 2018

e Catch

e Chemical analyses

* Processing * .17 13 {1 P RS R am..
e Gear . o & + '

- ¥
e Furtherstrategy
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Aquaculture salmon and trout

1999 2010 2

030 205C

Economic value: Economic value: Economic value: Economic value:

b 2iaion 1| ™™ M billion | 2™

Volume: Volume:

0.5 mill. tonnes = 100%

SINTEF

119 billion Lo 238 billion

Volume: Volume:
1.0 mill. tonnes 200% 3.0 mill. tonnes 10% 5.0 mill. tonnes
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Why mesopelaglc flsh'? Salmon feed & soy protein

4 ; < WG XN A N

- B 5 m|II tonnes Atlantlc Salmon (2050) same reC|pe correspond to
912 000 ha. soybean farmland covering the protein content

Or:
@ 93 % agricult. land in Norway
P4 1,3 mill. soccer fields*

 Production of 5 mill tonnes:
= 6 mill. t. mesopelagic fish . E—
= 0,6 %o of biomass 10 bill.t PN T
+ essential marine oils e & oy
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"Industriell utvikling av et mesopelagisk fiske — miljgeffekter" SINTEF rapport 0C2017 A-196

*) Grimsmo, L., Almas K. A. og Hognes, E. (2017).
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Pioneering mesopelagic fishing in the Oman Gulf by Liegruppen 1992

The pioneers

Challenges for business
development:

L Resource biology knowledge
dFishery technology

L Product refinements

O Market developments
L Geopolitics challenges




First commercial catch of Mesopelagic fish in.Norway-—=
_sold by "Liafjord® 17 tonnes pearlside, July 2018
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Pearlside protein refined by Biomega Group in waffles!

(Courtesy Kjartan Sandnes, Biomega)
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Surveys with "Birkeland"” 2016 - 2018

|

Innovasjon
Norge

HAVFOSMGSW&HUTTET

INSTITUTE OF MARINE RESEARCHP
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Surveys with "Birkeland" 2016 - 2018
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Surveys with "Birkeland" 2016 - 2018

April — June 2018

SINTEF Technology for a better society 11



L M
* . i | lsland
Iceland

J L
-‘. »

A
4

~

ann Seq
.

*J united .
ingdom
LA 2

Ireland® * o
e . lh:r\
. R
¢ . 8 Iqle

b L
PRy LR =
BB
: France /
o L
N O). >

4 . l
< L
¢ Jgﬁjmﬂl e
JiMotocco Hal 1 Hal 2 Hal3 Hald Hals Halé Hal? Hal8
.
i kel Blaksesild W Nordlig lysprikkfisk W Liten lysprikkfisk W Stor lysprikkfisk Storkieft W Liten laksetobis Stor Perlemorsfisk Stramsild Akkar  mKrill

& 1 MONTH




6‘1,4 o1y

lsland
Iceland

J ."‘,,-‘."‘
m

A
4

." E. g . ' ler
Aot i
F . o

o af/'ai‘
SRR g o
- g
g France /
.

& 1 MONTH

50

a0

4

30

20

10

B Laksesild B Nordlig lysprikkfisk

Hal L Hal2 Hal3 Hald Hals Halé Hal7 Hal8

W Liten lysprikkfisk W Stor lysprikkfisk Storkieft W Liten laksetobis Stor Perlemorsfisk Stramsild Akkar  mKrill




Catch composition (April-May 2017)

Fangstsammensetning (%)

1

Hall hal 2 Hal3 Hal4 Hal5

W laksesild M Nordlig lysprikkfisk W Liten lysprikifisk W Stor Iysprikkfisk Storkjeft  Wliten laksetobic storperfemorsfisk Maneter anfepoder  Wkiill

Fangstsammensetning per hal (%)
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Catch

30 mesopelagic spemes, but 98%: pearlsnde, Benthosema & kr|II

No significant by catch of commercial (or other) speues

y T VAN e, VR AR ] ! ’ 4 A RS "‘
LR AR AN R ke S Al SR N s

A

SINTEF Technology for a better society



350
300
250
200

150

Mumber of fish measured

100
50

Crruise 1 2016, cruise 2 & 3 2017

SINTEF
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Catch

Length at age Maurolicus
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Catch

Length at age Maurolicus
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Chemical analyses

Lipids (extracted): 4,3% -15,8% (wet) ———
17,9% - 49,7% (dry) i —

Omega 3 (average): 24,5% of tot. lipids

EPA+DHA (average): 22% of tot. Lipids
Protein: 13,5%-16,5% (wet weight)

Water: 68,2%-76%

Chemical characterization indicates high commercial values

SINTEF Technology for a better society 20



Chemical analyses
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Maurolicus muelleri

70-80% triglycerides
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Processing
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Processing

SINTEF Technology for a better society 23



Processing

QOil yields lab scale from wet weight =

e — = =

B

Raw material| Termic | Endogenous | Enzymea | Enzymeb | Enzymec — —

Fat haul 1 15,8 % 12,4 % 12,8 % 14,1 %

Fat haul 2 11,1 % 10,1 % 12,5 % 13,7 % 13,7 % 14,4 %
Fat haul 3 13,7 % 12,7 % 16,8 % 15,5 % 15,3 % 14,6 %
Fat haul 4 12,0 % 11,3 % 15,3 % 14,4 % 15,8 % 16,5 %
Fat haul 5 12,2 % 9,5% 11,3 % 12,5 % 13,1 % 14,2 %
Fat haul 6 6,2 % 53% 6,2 %
Fat haul 7 4,3 % 2,8 % 2,4 % 2,4 % 2,4 % 2,5%
Fat haul 8 7,0% 59 % 10,3 % 9,2% 6,8 % 9,8 %

Fat haul 9 54 %
Fat haul 10 11,1 %
Average 9,9 % 8,8 %
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Gear

38kHZ ecogram
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212 1200m pearlside trawl in relation to
.* DSLi2016. Only the codend was
a8 blinded with small meshes
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TRAWL 2:
800 m pearlside trawl, Danmark 14.okt. 2016

TRAWL 1:
1200m mesopelagic fish trawl, Danmark 21.sep.2016

= - = N

Company EGERSUND TRAWL = EGERSUND TRAWL Model No: 1168 O
Traw!| 1200 m Mezopelagisk : : 800 m Laksesild trawd Scale: 1:40 @ S I N TE F

Trawl doors 25 m2 ET Speed Pelagiske dere

Sweepline Y Sweepline
Bridles | : Bridles

Set Back 2 E : ] Set Back

Clump 1500 kg
Weights

2000 kg

Other 1000 kg sonde S00 kg i son

300 kg opdrift
Test 1 2 3| 4 5| 6| 7 8| 9 10 Test ‘ E
Towing speed knots 2,5 2.5 2,5 2.5 2.5] 2.5 2,0 2.5 2.5] 2,0 Towing speed knals 25 20 23] 20 28] 20 20]
Distance between doors m 150,0 150,0 150,0 155,0 155,0] 100,0 100,0 95,0 92,5 Drstance betwesn doors m 56,0 411
Spread  Headline m Spread Headine m

Footrope m Footrope m

Side lines m 84,9 74,6 76,6 60,4] 57,6 57,7, 55,8 54,11 Sade ines m 71,5] 472 419 427 454 470 42 5|
Height ~ Wingend m Heaght Wingend m

Centre m 54,5 41,7, 49,1 54,6 61,3 59,9 50,6 53,6} Centre m ar7 450 ano a1 44 9! 450 A5 9
Tension per side A 3 32,9 24,0 Tension per side tons 41,2 223 7.8 20,4 31.6] 220

Test Notes Notes Notes

1|Original rig 6[Mindre avstand mellem dgre 1000 kg kjlurnper areal 2100 m*

Indgang til Bleen 100x 68 m = 5400 m? Indgang Ble 2590 m? 2000 kg klumper areal 1920 m?
2|Halvdelen af bleen fiernet de 3 farste sektioner 7|Som test 6, indgang ble 2850 m? to bieer flemet Indgang naesten rekianguisert ca 1200 me,
3|INDGANG Ble: 85 m x 55 m = 3600 m2 8[Rigget med 90 m stjerter Mindre slmbehastighed areal ca. 1250 m@

IS

totalt 4.5 sektioner fiemet, Indgang ble 2710 m2

Indgang ble, 74.5 x 42 m = 2450 m2 9[1.5 sektion ble fiernet , 2200 m2
Trawlen skaret ned med 4 masker per plade Som test 9, Areal indgang ble: 2276 m2
Indgang ble : 2953 m?

Trawis forstykke reduceret, areal indgang 1600 m*
Mindre slmbehastighed areal ca. 1680 mé
Afstand ved galger 30 m, Areal indgang bde 1530 m*

R N g

14,10 2016 £ 1sherie d Agquacullure, The North Sea Centre, Hinshals
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Gear

Trawl development: Geometry measurements

- W 4
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Grimsmo, L. and Gri

Undesirable substances

— e —— —— ey

Very low values of unwanted substances such as dioxins, PCBs,
PAH, chlorinated pesticides, and heavy metals (Pb., Cd., Hg. og
As.). *)

e Far below recommended limits in the the directive on
undesirable substances in animal feed*

*) DIRECTIVE 2002/32/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 7 May
2002 on undesirable substances in animal feed.
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Grimsmo, L. and Gri

Further strategy

The Norwegian government recommend a strategy for
establishing more knowledge on mesopelagic resources and their -
potential as future food and feed resources

e The fleet owners in this Industrial Mesopelagic initiative have
considerable excess capacity in their fleet of pelagic trawlers

 There are challenges to fit in with the available sources for
funding of expensive but necessary surveys

SINTEF Technology for a better society 29



Grimsmo, L. and Gri

Further strategy

The mesopelagic potential can only be investigated and realized =
in a joint and committed long time effort between:

Governmental bodies including the Norwegian Institute of
Marine Research (IMR)

* Leading private companies and
Leading R&D institutions

SINTEF Technology for a better society 30
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