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Marine Aquakultur — aber gerne:
Chancen und Risiken einer nachhaltigen
Produktion von Fisch & Co.

Bela H. Buck

Wissenschaftstagung «Erschliessung neuer Erndhrungsquellen»

ETH Zurich, 15.09.2016
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= 1. Aquakultur ist die Zucht
: aquatischer Organismen.
£~ 2. Kontrolle des Aufzuchtsprozess
und Bereitstellung von
optimalen Bedingungen.
3. Kandidaten: Fisch, Mollusken,
Crustaceen und Algen.

FAO 2007
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Dramatischer Druck auf Fischbestande
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200x10°proguktion [t] Weltbevélkerung Aq uat|SChe PrOd u ktlon
B Fischerei . .
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Waller 2012
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Sou}h America

Continent | Production 2008 Proportion

China 40,508,119 61.5
Asia ' 19,401,808 20.5
Furope ' 2,341,646 36
South America 1,461,061 22
North America 965,792 1.5
Africa _ 052,133 1.4
e 176,181 L Blue Frontiers Report 2014
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Aquakulturtechnologien und
Systemdesign

— im Meer (Freiwasser)
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Muschelkulturtechnik

Hocnschule\Bremerhave
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Aquakulturtechnologien und
Systemdesign
— Teichwirtschaft
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Landgestiitzte Systeme: Vintenbeck (2016)

13
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Penaeus ch}'nensis
Fleshy prawn (6)

_ Penaeus vannamei
Penaeus monodon & Whiteleg shrimp (2)

Giant tiger prawn (1)

-

Penaeus sty/irost\ris Penaeus indicus
= Blue shrimp (5) p . Penaeus merguiensis Indian white
D ' Banana prawn (7
® .-Penaeus japonicus g 7) prawn (3)

Kuruma prawn (4)

1 = Google Inc (2016), 2 = Ictioterm N
(2016), 3 = Alphaimpex (2016), 4 = >~

Balik Vadisi (2016), 5 = Naked Finn leiduengeuscaals
(2016), 6 = Weblio (2016), 7 = Food Endeavour Prawn /

9 = Himasper (2016)

Metapenaeus monoceros
Speckled shrimp (9)
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Garnelen aus Thailand

Penaeus monodon Penaeus vannamei

: : Penaeus merguiensis
Giant tiger prawn (1) Whiteleg shrimp (2)

Banana prawn (7)

1 = Google Inc (2016), 2 = Ictioterm
(2016), 7 = Food University (2016)
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Saudi Arabien

Wartendaten € 2016 Gooole ORION-ME SK telecom ZENRIN ~ Bedin
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Extensive Pond &
Setlement Pood (P

Culire
A Poad (P3)

Mintenbeck K (2016)
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Agquakulturtechnologien und
Systemdesign

—> Recirculating Aquaculture
Systems (RAS)
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Daily water exchange < 0,3 %
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RAS DeSIgn I T Denitrification

I
I
I I NO, ->NO, ->N,
I
|

fish tank I cyclone protein skimmer biofilter
Iy #

particles particles

>50um <50um

Ozone
treatment

| | | | | | | || | | | | | | | |
Bischoff A(2011)
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Aktueller Besatz: Steinbutt, Wolfsbarsch, Dorade, div. Garnelen, Seegurken

Aktuelle Projekte: Verbesserung des System-Designs, Futtermittel, Stress Response
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Aquakulturtechnologien und
Systemdesign
—> Aquaponics
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L]

Firma: Ecco-Jager
(Bad Ragaz)

Dachfarm 1000m?
Gemuse/Krauter
untere Etage 200m?
Buntbarsch
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Aquakulturtechnologien und
Systemdesign
— Offshore AQ (OOA)



Ryan (2005)
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Offshore-Aquakultur

Bundesverband

Mintenbeck K (2016)



© B. H. Buck — AWI

All presented data/information

3
are published in ISI-Journals or " Bundesver band
can be obtained from @ m’ S K | Hocaschule e
Bela.H.Buck@awi.de eo U I- —

sustoinable futures in the marine reclm —

Kombinationen Offshore
- Der Multi-Use-Ansatz



North Sea: Existing and Perspective Uses and Nature Conservation
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Construction of the
Alpha Ventus wind
farm in the EEZ 60
km off the coast of
Germany.

5 MW class turbines:

65 MWh-dayt-windmill!
8,000 €-dayt-windmill*
70% of companies SME
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PNE 2012 (2005)
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Berechnung der
mechanischen
Lasten

Langleinen, Kéfige

oder andere -
Konstruktionen
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Berechnung eines statischen Modells (3-5 MW Turbinenklasse)

Tripod -
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Tripod «

Unterwasser Kraftsensor an
Langleine/Kollektoren
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Summe der Verformungen sowie die Verformungslinie
bei einem Kraftangriffswinkel von 90°

Tripod «

7]

0 070533 141066 L2118 L 282133
. 035287 .1058 . 178333 .248866 L3174
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Open space for

the installation

of aquaculture
devices
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tOCASCNUE
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Aquakulturtechnologien und
Systemdesign
- IMTA
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Additional commercial value > IMTA

Bioextraction

“An environmental management strategy by which nutrients are removed from
an aquatic ecosystem through the harvest of enhanced biological production,
including the aquaculture of suspension-feeding shellfish or algae”

Ecological Engineering

“Ecological Engineering is an emerging field that uses ecological processes within
natural or constructed systems to achieve environmental goals”

Balanced Ecosystem Approach

“Fed aquaculture of finfish or shrimp with extractive organic aquaculture of
shellfish and extractive inorganic aquaculture of seaweed (IMTA)”
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Integrierte multi-trophe Aquakultur

Saccharina latissima

Crassostrea gigas )
Mytilus edulis Ostrea edulis
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FLOWS OF MATTER (N) - Turbot

dissolved oxygen (O,) it
s

QA ’5[ \ Fish 66%

M/—»":'I__',.-"I -
100%

T~ % 5olid waste

nitrogen (TAN) (NH,/NMy
y y

Feed (not taken) Excretion (NH;) Faeces
4-5% 21% 8%
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IMTA

(Integrierte multi-trophische Aquakultur)

1. Defense line:
Filtrierer

McVey & Buck
(2008), WAS 2. Defense:

Algen
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IMTA

(Integrierte multi-trophische Aquakultur)

Extraktive Arten

o N

Algen Muscheln

Extraktive Arten

Fundament F'nt
mit Fisch h
Verschiedene Richtungen - .
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Basisdaten 07: Fisch & Makroalge

400 -

350 | m TAN released (fish size = 10 g, cumulative) [kg]
% 300 - TAN released (fish size = 100 g, cumulative) [kg]
ﬁ - B TAN removal one harvest (cumulative) [kg] 264.52 kg
@ i
w » TAN removal two harvests (cumulative) [kg] «  Zwei Ernten innerhalb
~ i
b 200 eines Jahres
2 150 - e VergroBerung der
-; Algenbiomasse zur
< 100 Kostenreduzierung (675
- -1
> €t1)
'E 50 - * Emissionskonzept

» Ecosystem service
0 - » Credits

1 31 61 91 121 151 181 211 241 271 301 331 361 391 421 451 481 511 541 571 601 631 > tax reduction
Culture duration [d]

Grote & Buck 2016
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Map of generated OWA scenarios for oarweed (Laminaria
digitata) at a depth of 0 to 10m that report aquaculture
suitability (0 — 10, 10 = most suitable) from the 2" quarter

of the cultivation year.

variance
i B

Temperature (C°)

Salinity (PSU)

Chiorophyll a {mgim®)  Phosphor (umal)

Oxygen (mgil)

Gimpel et al. 2015
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2000 2002 2004 2006 2008 2010 2012 2014 2016
I I I | I
I

oh

B —
CER
8
CER
3

Food

‘n" and
0 Agriculture
Organization
of
the
United
Nations

Wever et al. (2015)

ICES
oS
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