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CONCEPT OF MUSSEL MITIGATION
CULTURES o

» Eutrophication of coastal waters is @ e Ll
worldwide problem |

Mussel
harvest (N+P)

» Mussel mitigation cultures have been
suggested as a tool to remove nutrients

Nutrient inputs

Water exchange from fish

Tidal circulation
F esider ce’ 'Mc .

» Site selection for mitigation cultures is an
Important part of sustainable marine spatial

Nutrient inputs,

planning (MSP) o e T—
» Mussel farm production potential can ST
provide input to MSP
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DYNAMIC ENERGY BUDGET MODEL
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DEB MODEL CALIBRATION 2017-2018

Lggstar Bredning

1.0 A)
R*=0.73, n=25, p=0.0001 e 40

0.9 -

30 ~-v—-\.~~‘-......,.-.

*
. J_.‘_’.‘-'_.‘.fd-\J-‘-ﬂ-q_ —————————————
—

20 +

10 A

Temperature (°C)
Salinity, Chl a (mg m™)

A'-w"‘\""“"'"""‘/“j'.‘\- ~b™

o

200 250 300 350 400 450 500

|B)

Biomass of tissue (g-DW)

Mariager Fjord Model
Sallingsund 1 ® Data

Lagstar Bredning 0 L , , , , ,
Skive Fjord 200 250 300 350 400 450 500
—— Correlation 20

Mussel shell length (cm)

H X0

C)

1.5

1.0
0.5 1 ® %’

0.0 -1

00 I I I I I I I I I I I
00 01 02 03 04 05 06 07 08 09 10 11 12

Biomass of tissue (g-DW)

Mussel tissue (g-DW)

-0.5 1

-1.0

=

200 250 300 350 400 450 500
/v AARHUS MARIE MAAR

UNIVERSITY

DEPARTMENT OF BIOSCIENCE

10 OCTOBER 2019

SENIOR RESEARCHER

Days 2017-2018

%
g& gi { |] L
2, &
Sis.s1aW



DEB MODEL VALIDATION 2018-2019
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APPROACH
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FROM ENVIRONMENTAL DATA TO MUSSEL
GROWTH DEB-Model Results vs.

Environmental Conditions
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g .
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FROM SINGLE MUSSELS TO FARM-SCALE

» Functional decrease of mussel density on collector-substrate with mussel growth

» Competition for space - Fit to optimal settling conditions

» Mussel & biomass densities depend on mussel size

Mussel Length vs. Mussel Dry-Weight
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THE MODEL-FARM SETUP

/v

Structure

» 3 sections

» 30 long-lines / section

» 150 m line-length

» 1 loop collector / T m long-line

> Loop length: 2 * (depth - 2 m);
max: 2*8 m

Measures

» Area: 18 ha

» Collector length at water depth
0O 4m: 54,000 m
o 8m:216,000m
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Overview Map
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SPATIAL MODELLING AND VALIDATION
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Mean Salinity
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POTENTIAL HARVEST (T-WW)

Biomass Wet-Weight - Farm 2-8 m Coll.-Loops
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POTENTIAL N-REMOVAL PER FARM

Biomass N-Reduction - Farm 2-8 m Coll.-Loops
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» Increased removal with water depth 2-8 m
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CONCLUSIONS

" BONUS
OPTIMUS

R Highest Farm Production Potentials

N Legend
A

i Model Area

» Highest 5% farm production potential is in
the Limfjorden, Mariager Fjord, Isefjord, ' J qonesto%
NW coast of Sweden and from the Little g I’é“é‘t?;"’“‘”‘
Belt to Kiel Bay in Germany

6,400,000 6,500,000

6,300,000
~y
e

» Salinity gradient important for production
potential

» High Chl a values in fjords and coastal
areas promotes high production

Y-UTM [m]

6,200,000

6,100,000

» Maps of production potential and N-
removal can be used in multi-criteria site
selections of mussel mitigation cultures Coard-Systom

UTM32N
500,000 600,000 700,000 800,000 900,000

/ AARHUS ‘ MARIE MAAR X-UTM [m]
\I UNIVERSITY 10 OCTOBER 2019 SENIOR RESEAI. <. .o

DEPARTMENT OF BIOSCIENCE

6,000,000

21



	SPATIAL MODELLING OF BLUE MUSSEL FARM PRODUCTION POTENTIAL IN THE WESTERN BALTIC SEA
	Concept of mussel mitigation cultures
	approach
	Dynamic energy budget model
	DEB model calibration 2017-2018
	DEB model validation 2018-2019
	approach
	From Environmental Data to Mussel growth
	From single mussels to farm-scale
	The Model-Farm setup
	approach
	Monitoring Data
	Spatial Modelling and validation
	Slide Number 14
	Slide Number 15
	Slide Number 16
	approach
	Potential harvest (t-WW)
	Potential n-removal per farm
	Next steps…
	conclusions

