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IMTA

. IMTA or ‘imta’ = Integrated Multi-Trophic Aquaculture.

. A term to describe a specific concept in aquaculture — not new.

. Acronym was coined in 2004 by Thierry Chopin at a conference in
Canada.

. CGurrent aguaculture practices involve single species mono-culture.

. Additional species to that area known as polyculture.

. IMTA Is a specific type of polyculture - it required growing 2 or more
species, and for those species grown to be complementary to each
other in some way.

. Concept with 3 elements...
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IMTA - 3 elements

The Aguaculture element
Is the farming of agquatic organisms (marine & FW) - interventions
INn the rearing process to enhance production. __ .
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IMTA - 3 elements

The Multi-Trophic

element

. the species must
come from different
levels on the food
chain.

\ e.g. zooplankton, cockles
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CARNIVOROUS CONSUMERS

e.q. larger fish
1ST LEV! CARNIVOROUS CONSUMERS
e.ﬁ. juvenile stages of fish and jellyfish
as well as small fish, crustaceans and sea stars
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PRIMARY PRODUCERS
e.qg. phytoplankton, seaweed
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IMTA - 3 elements

The ‘Integrated’ element — Key!
The species farmed are linked - serving complementary functions
within the ecosystem.
Organic and inorganic waste serves as nutritional inputs
Waste reused as nutritional inputs, becoming a useful by-product.
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IMTA - Typical

Nitrogenous
waste (Nitrogen
(N) in the form of

Phosphorous waste
(phosphorus (P) in the

ammonia and form phosphate
| ammonia ions (PO43-), and waste
L (NH3 and NH4+) carbon.
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IMTA - Less Typical
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IMTA - Less Typical

GAIN SUMMER SCHOOL

IMPACT

Intelligent Management System for Integrated Multi-trophic Aquaculture




IMTA - Less Typical
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IMTA - Wide scale?
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The IMPAQT Project

Integrated Autonomous Data
Acquisition System (IADAS)

. ol e f?.m:,“ External Information Systems
1. In situ sensors )% —_— . : p DISRp i A o
- Physical ' LT e e e & g and Open Data Repositories

'/-'/,/ ) ‘.\ v = ) e e ’ X :
. | | ‘}l : . ;‘ »T4 T—ig'l "
- Chemical \g‘ s B ,il T T TR L& 2k
——" ; "“- - "’ : .‘..-‘.

—— - _—-\
—\. / > —

l —=TTTTTRR ) Integrated Management
- o E g.&‘_— e, System (IMS)
y -nw () ‘ l/ S
- »
S ~ @ & - /
S - W/Data Aggregator System (DAS) /\ @i )
8 LBy 0 [7at)) > \\ y
o o AR N ) | g‘ ( P
mm s e SO L7 rE_A - h_’
? BN (( B
Z ““—r L7/ 2. Attached 3 R te . R A
g \v r — . Remote sensing ¥\\
vy : '
= N
( & L >
Inland Coastal  Offshore 4. Crowd-sourcing Data Storage and . Ve L );

Management M\ .
IMTA production systems ﬁ - _

. . Advanced IMTA model
5. Vibrational spectroscopy

<€ Semantic aquaculture data interoperability and harmonization

= |MPAQT

Intelligent Management System for Integrated Multi-trophic Aquaculture




The IMPAQT Project
- Sensors (Tyndall, UNITOV, Ul, EGM, LEITAT, WINGYS)

- Remote sensing based on satellite observation (IOPAN,

NO ARGANS)
~SAMS & ACRI - Data analytics (WINGS)
o B | - Modelling tools (Deltares)
\d; - Crowd-sourcing applications (ARGANS)
.. ' - Management systems (INTRA, WINGS, NETAS)
2= Tyndall

- Food safety and biofouling (AUA)

- Communication systems (EGM, NETAS, Ul, WINGS,
LEITAT)

- Semantic interoperability (OU, EGM, Ul, WINGS)

- System integration (INTRA, NETAS, WINGS)

- Environmental-socio-economic sustainability (LEITAT,

Deltares, HUA)

« Exploitation management and ecosystem building
(FEUGA)

- Integrated aquaculture (SAMS, MI, NSF, Camli, YSFRI,
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IMPAQT Pilot sites
SAMS, UK NSF, The Netherlands Keywater Fisheries, Ireland

MI, Ireland
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The Technology

Integrated Autonomous Data
Acquisition System (IADAS)
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Autonomous data acquisition and communication system
Sensors & SOUrces

- Nitrite and phosphate sensors

« Databuoy

. Conventional sensors

- Attached sensors
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Autonomous data acquisition and communication system
Sensors & sources
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rITYE Eabardaa
Seaweed (%) Moisture Ash Protein Fat  Carbohydrates
gl.i.' Alaria fresh 8055 292 199 013 14,41
sterr 0.81 0,18 0,08 0,08
ity by . Alaria dried 1064 2634 913 060 53,28
sterr 0,01 0,46 0,35 0,08
ﬂ'ﬂ" -ﬂt Fat composition %
Total Saturated 7397 |
I wrv; dead Ml Total Monounsaturated (MUFA) 13,60 . MCI“UCI d C”.CI
Total Polyunsaturated (PUFA) 12,43
Total n-3 Polyunsaturated (PUFA) 353 - Food safety lab data
Total n-6 Polyunsaturated (PUFA) 8,00
Omega-3/0Omega-6 043
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Autonomous data acquisition and communication system

Commuinications
. DAS

- Data aggregator System

- [ADAS
— Integrated autonomous data acquisition system

GAIN SUMMER SCHOOL

- EMS - Energy Management system
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Autonomous data acquisition and communication system
IMS
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The IMPAQT platform

Moisture  Ash

Seaweed (%) Protein Fat __ Carbohydrates
Alaria fresh 80,55 292 1.99 0.13 14,41
ster 0.81 0,18 0,08 D08
Alaria dried 10,64 26,34 9.13 0,60 53,28
starr 0,01 0,46 0,35 0,08
Fat composition %o
Total Saturated 73,97
Taotal Monounsaturated (MUFA) 13.60
Total Polyunsaturated (PUFA) 12,43
Total n-3 Polyunsaturated (PUFA) 3,53
Total n-6 Polyunsaturated (PUFA) 8,00
Omega-3/Omega-6 043
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IMTA Model
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Sustainability and Circular Economy

Environmental impacts: Outcomes
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species (IMTA Conditions)
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Environmental benefits associated with

more efficient use of infrastructure when
growing multiple species
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Sustainability and Circular Economy 28 -
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Sustainability and Circular Economy

Marine Ecosystem Services (CICES)
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