


Research Fields Involved







Candidate Species




b
On-Bottom Cultivation of Mussels AWI &

natural mussel bed mussel cutter

mussel dredge seabed after dredging




Poches-Culture of Oysters
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Other Aquaculture Species & Techniques AWI D

Longlines cultivation

tank cultivation

fixed off-bottom longline technique




land based IMTA




IMTA —in one System




IMTA — Kiel Bight
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Problems & Limitations of Aquaculture in Germany AWI| &







: Platforms, Pipelines, Cables, Sediment Extraction, Mariculture
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External Data Sources:
OPL Ltd., Landasamt flir BergHau,
Energia und Geologie (Clausthpl-
Zellerfzld), Marine Sand and Giavel
Infarmation System (MAGIS),
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External Data Sources:
See Special Theme Maps
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1t Offshore Wind Farm Horns Rev AWI &
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Alpha Ventus Wind Farm in Germany AWI D




e
Alpha Ventus Wind Farm in Germany AWI D
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]
Maximizing the Benefit AW ©

Multi-use ideas to maximize the benefit of an
offshore area:

1.Ecology
e Creating MPA's (nursery, sustainable fisheries...)
o Set-up artificial reefs

2. Tourism

3.Additional energy resources

4.0ffhore Aquaculture

Buck (2007)
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e
Why ...

...O0ffshore Aquaculture?

1.increasing limitation of favourable coastal and nearshore sites
2.demise of ocean fisheries vs. rising demand on marine aquaculture

products
3.little spatial regulations & better water quality

...Aquaculture in Offshore Wind Farms?

1.lack of legislation in EEZ — window of opportunity for concerted
innovative multiple-use schemes

2.quest for spatial efficiency

3.maximizing return from a unit of sea

4.solid turbine foundations may provide support for mariculture
devices



First Vision 2001
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Multi-Use Concept

S wind turbines
O
o 0
1 pylon
v
longlines
Scu!:g&: Eiss marker'h" i ‘
e buoy L : "jacket”
{ longline grounding
mooring

Buck et al. (2004), Ocean & Coastal Mgmt.
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What is an Exposed Location? AW ©

Image: B. H. Buck (AWI)
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Potential Uses of Laminarian Species AWI &
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Basic Aspects of Site-Selection AW ©




Site-Selection-Crietria




Laminaria Cultivation




Biological Investigations

offshore sheltered rotation
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Health and Growth Performance AWI @




Consumption Suitability
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Biological Aspects (Mytilus edulis):

1. Mussels grow faster than inshore cultivated mussels.

2. Mussels have a better fitness and health status (Cl).

3- 100 | B Trematoda ShOre).
[0 Mytilicola

>
75 1 Polydora
4. 3 ironments.
5 50 4 research platform
o ODAS 11
)
| -
e 5 . : == = .
intertidal  subtital inshore offshore
suspended suspended
=

destination from coast

Brenner et al. (2006), Glo. Aqua. Adv.
BudN eltat. 82B QB gigenstR OOt 1k drsi







Techniques & System Design

central buoy

central
guide ring carrier
ropes

2d

steel cable

lower
crow's
foot

longline typ I steel hawser-based backbone

;.., in-dl-lhlnn g

Buck & Buchholz (2004), J. Appl. Phycol.




Techniques and System Design
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Techniques & System Design AW ©




Results

longline typ I: polypropylene-based backbone

taall-like foals
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Results AWI @

Technical Aspects (Mytilus edulis):

1. Systems have to be submerged up to 5 m below the surface.
2. Segmental modes will ease handling.

3. Type of fenders prevent mussel from loss / support buoyancy.

4. Type of surface and system design allow good settlement.

Pechura (2007), Thesis

Brenner & Buck (2009), submitted
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Technical Requirements for Artificial Substrates  AWI| &
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Brenner & Buck (2009) submitted
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Technical Requirements for Artificial Substrates  AWI| &
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E
Technical Requirements for Artificial Substrates  AWI| &

*Fleece like substrates are attractive to larvae

*No suitable foothold for growing mussels

*Loose most mussels during grow out
NFL fleece

eFilamentous substrates less attractive to larvae
B .Good foothold for grow out

*Mussel conglomerates interweave with appendices
ASW filamentous
Suitable offshore substrates must combine different characteristics
Fleece like part around the core rope
Numerous and long appendices for interweaving

Proportions of fleece and parts with appendices vary according to

Cu Itlvatlon alm Brenner & Buck (2009) submitted
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System Design for Grounding Constr

Consideration of mechanical loads on
grounding constructions of windmills |

by aquaculture devices

Longling ====p
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e
Longline at Offshore Test Location AWI D

force sensors

attached to longline and collectors

.

.

collector ropes force sensor test bodies-"

test bodies P test bodies in V-shape
(see right side) : SINng le collectors approx. 2,5 m
- : approx. 2,5 m (5 kg/m and with 3 kg weight)
longline : (with 3 kg weight)
approx. 50 m o
(lines 2x 28 m,
distance only 50 m)

buoyancy former
more buoyancy will be attached when weight increases through mussel growth R
(only by single collectors, V-shape test bodies have a buoyancy of approx. 15 kg) test pl |e

from BSH

distance approx. 56 m

Buck et al. (2006), Ocean, Offshore, and Arctic Engineering



Loads on Grounding Structures
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Loads on Grounding Structures AWI &




Loads on Grounding Structures




Research & Seasickness
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Offshore AQ-Projects in the German Bight AWI &
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Involved Parties

Buck et al. (2004),
Krause et al. (2003), Rights & Duties Ocean & Coastal Mgmt.






Waterway Management




Co-Management as a Solution
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Co-Management as a Solution AWI @




All slides by Bela H. Buck, AWI — IMARE — University of Applied Sciences Bremerhaven — Germany)

Involved Changes

Wind farm -
aquaculture
interaction

// Co-Evolution of
,/ Socio-Technical
’ Regimes

Organization & Social

e Collective ocean use scheme
e Interrelations of knowledge, skills, routines, regulatory demands...
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Management Constraints

Co-Management Scheme for Interrelated
Operation & Maintenance Activities

SWOT-matrix

Michler-Cieluch et al.
(2009)Ocesan &

< > Coastal Mgmt.




Recommendations




Outlook

Offshore fish culture

Projects in other EU countries

Perspectives
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Expansion along the European Coast AWI D
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e
Perspectives AWI @

Opportunities 1. defense line:
“mussels”

1. employ opportunities far\/\r;irwith

2. maintain ecosystem functions fch

3. sustainable resource use z-f'efense g’f)e

4. Eco-innovations Sealvee

(ETAP - Environmental Technologies Action Plan)

Visions

1. Use (in a sustainable manner) the immense areas off the
coastal sea

2. Constructions of both users (wind farm & AQ) should not
develop independently.

3. Decentralisation, “backyard farming”



Hochsahl e

S
Ba mwelt
und

Breamerhavenesr Gesellschaft
fir Investitionsfdrderung
und Stadtentwickung mbH
Internations

Unilversity
Bremen
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