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By FAO, 2016

Global Aguaculture Production
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Qauntity and Value of Aguaculture

By John et al., 2010
World aquaculture by quantity, 2008, %

World aquaculture by Value, 2008, %

Africa, 1.8

Americas,
4.6

Europe, 4.4

52 Million Tons(World) vs 34 Mill s(China)
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Production per coasthine lemgth

Unit: Kg/km/year By FAO, 2009
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The Trend of Koream Aguaculture

Fisheries Prodction, Korea, X103 MT
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By Troell et al., 2003

Mariculture Nutrient wastes

Bivalves
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By MIFFAF, 2011

Marine impact of finfish cage
aquaculture
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By Leeetal., 2012

Carbon cycle im sea squirt farm

Unit: mmol C m? d’!
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2 folds higher in SSF(Sea Squirt Farm) than control site



EBM & IMTA

FIGURE 2
Conceptual diagram of an integrated multi-trophic aquaculture (IMTA) operation
combining fed aquaculture (finfish) with crganic extractive aquaculture (shellfish),
taking advantage of the enrichment in particulate organic matter (POM), and incrganic
extractive aquaculture (seaweeds), taking advantage of the enrichment in dissolved
inorganic nutrients (DIN)

Integrated Multi-Trophic Aquaculture

(IMTA)
Fed Aguaculture Extractive Aguaculture
(Finfish) + Organic Inorganic

{Shellfish]  {Seaweed)

Source: Chopin {2006



‘;Drqu

IMTA & Sustainable Agquaculture

Economic factors

Carrying capacity
Aguaculture scale

Environmental quality

ustainable Limits of acceptable
aquaculture change

Cumulative effects Social values
regarding coastal and

marine areas

Productivity Other uses and users of

the marine environmet
By Longdill, 2007



BMPs

Best management practices
for aguaculture

Fishery Cost Reduce, Marine Impact
Productivity Increase Minimize
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o Environmental Research

® Research period : 1% 2011~2012/ 2'¢ 2016~2018 b
@ Sites : IMTA facility and control site \
® Research items

- Sediment qualities(COD, IL, AVS, TN, TOC)

- Settlement of organic materials(SPM)

- Chemical composition of SPM(POC, PON)

- Sediment oxygen demands(SOD)

- Nutrients release loads from sediments(DIN, DIP)

- Chemical composition of aquaculture

organisms(POC, PON)
- Current measurement with RDCP

°
RDCP




& Current measurement

® Period : 2012. 5. 17. 16:00 ~ 5. 25. 14:00
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- NW & SE direction prevails at Infinity-EM measurement site
- 3 cm/sec of average current speed
- Similar patterns with the data on March and November, 2011
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System

& Material budget of IMTA SOUpw) | hane [ 2P

Sink

® Schematic diagram

R
Fish food \/

Juveniles

@ ﬂ (> Loss of fish Burial

Air
P a4
Water External food — |

Current dispersion +— — Solute release

Sedimentation

Benthic flux

Resuspension /—\

Sediment

Epibenthic grazing - Cage area: 254 m?

- Feeding amount : 6,774 kg
(2011.9.01~2012.8.31)
Sediment accumulation - Juveniles : 1,285 kg (101,206
fish/ ave. 9.3 cm, 12.7 g)
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o Comparison of the environment with before &=

and after IMTA facility establishment(1)

® Sediment qualities
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- Increase of organic material concentrations
after establishment of IMTA rather than before
- Sediment qualities are improved since May,
2012 (low concentrations compared with the
before establishment of IMTA facility)
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& Comparison of the environment
and after IMTA facility establishme

@® Settlement amounts of SPM & chemical co
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- Settlement amounts of SPM are similar and/or
less than the before(except April, 2011)

- Relatively higher concentrations of POC &
PON after establishment of IMTA compared
with the before

- This means the effects of aquaculture
activities(e.g. feeding, metabolism of fish, etc.)



& Comparison of the environment
and after IMTA facility establishme
® SOD & nutrients(DIN, DIP) release from sed
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- Decrease of SOD after establishment of
IMTA facility compared with the before

- Decrease of efflux from sediments after
establishment of IMTA facility

-This indicates the right function of IMTA
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® Sediment qualities are improved at IMTA farm since May 2012, almost 8 months
later of starting the IMTA activities.

@® Settlement amounts of SPM are similar and/or less than the before construction of
IMTA facility, but POC & PON concentrations of SPM are relatively higher
compared with the before. This indicates the effects of IMTA activities(e.g. Feeding,
metabolism of fish, etc.).

® Decrease of SOD and nutrient release from sediments are obvious at IMTA site.

@ Feeding and harvest effects are higher than the case of non IMTA farm, and also
sedimentation and burial flux are 3.6~5.5 folds lower, that indicate the right functions
of IMTA technology.

® The following directions for future research were identified. (1) understand in detail
the important biological/biochemical processes of IMTA system. (2) focus to include
factors affecting IMTA organisms growth and metabolism. (3) numerical calculation
of carrying capacity in IMTA system is necessary.



Oyster

Seaweed

Advection-

- Establishment of
aquaculture organism
growth submodel
with each algorithm
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& Algorithms of aquaculture organisms growth & metabolism in
IMTA
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o Environmental research

- Sediment quality measurements are need over 2 times at the before and after

removal of IMTA facility
- Analysis of chemical composition(C, N) of each aquaculture organism

o Estimating carrying capacity of IMTA farm

- Sensitivity analysis & verification of the ecosystem model coupled with each
aquaculture organism growth submodel

- Scenario analysis with increase and/or decrease of each variables and
functions in IMTA carrying capacity model

- Estimation of optimum productivity of each aquaculture organism in IMTA
farm
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