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Topics

¸Shellfish aquaculture and ICZM

¸System-scale ecological modeling

¸The China syndrome ïmodels for IMTA

¸Whatôs brewing: REServ and FORWARD

¸The road offshore

¸Wrap-up
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ICZM and shellfish aquaculture
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Carrying capacity definitions

and tools to address the issues

Definition Potential approaches

Physical Bathymetry, morphology: GIS models

Current speed and direction: ñROMSò type models

Production Individual growth: Shellfish & fish growth models

Population growth: EcoWin2000 (E2K) framework, FARM

Ecological Ecosystem response - plankton, nutrients: E2K Model

Wild species, reefs: E2K-GIS resource partitioning model

(WISE)

Watershed management strategies: SWAT-E2K

Social System scale: Aesthetic values, tourism, watersports

Local scale: NIMBY, NIMTO
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Belfast hydrodynamic model upscaling

320 boxes

8 slayers

42 boxes

2 ů layers

Delft3D

Hydrodynamic model

EcoWin2000

ecological model

A much coarser grid is used in biogeochemical 

models than in hydrodynamic models.
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EcoWin2000

Belfast Lough model layout
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EcoWin2000 Standard model

Mussel individual 

length and weight
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EcoWin2000
Mussel (total) harvest at different seeding 

densities in Belfast Lough, Northern Ireland
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EcoWin2000 - Mussel Average Physical 

Product at different seeding densities in 

Belfast Lough, Northern Ireland
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EcoWin2000 ïchlorophyll a percentile 90 

for different mussel seeding densities in 

Belfast Lough, Northern Ireland
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Carlingford Lough - EcoWin2000 model

Average Physical Product (APP) per box

APP for mussel 

bottom culture is 

relatively low, 

reflecting high 

mortality. The upper 

reaches of the lough 

have higher APP than 

the lower (seaward) 

half. Mussel raft 

culture and oyster 

trestles do 

significantly better. 

Mussels on 

the upper 

box.
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Killary Harbour - Ireland

Mussel lines ïEcoWin2000
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EcoWin2000: shellfish cultivation and harvest in Killary

Å Summary:
ï Seeding density: 400 ind.m-2

ï Seed application: 2 ton.ha-1

ï Harvest: 35 ton.ha-1.y-1

(12 ton.ha-1.y-1 total area)

ï Average Physical Product: 17

Å Simulated vs. Observed annual 
harvest:
ï 1820 vs. 1630 ton.y-1

ï Total mussel biomass:
3925 vs. 3230 ton.y-1

Å Better growth in the inner harbour, 
with significant differences in final 
mussel weight.
ï Inner: 41 ton.ha-1.y-1, APP 21

ï Middle: 35 ton.ha-1.y-1, APP 18

ï Outer: 32 ton.ha-1.y-1, APP 16

Mussel individual weight

Seeding start

Month 4

Cultivation

27 Months

r = 0.97
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Killary Harbour - shellfish carrying capacity

Å Scenario: increase seeding 
density to 2000% present 
values

Å Summary:

ïMaximum mussel harvest:
~4000 ton TFW.y-1

ïMax. Harvest estimated by 
Rodhouse and Roden (1987):
~3000 ton TFW.y-1

ï Seeding density for maximum 
harvest: 7.5x present

ï Individual weight drops with 
increased seeding density

ïWith seeding density over 3x, 
sites stop producing mussels 
over 40 mm in 27 months
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Sanggou Bay, northeast China

Area: 140 km2 (mean depth 8 m)

Fully saline

Mean temperature: 12 ºC

Pacific oyster: 150 000 t y-1

Chinese scallop: 5 000 t y-1

Kelp: 84 500 t y-1

Japanese Flounder: 12 000 t y-1

Fugu: 12 000 t y-1

Total value: 150-200 MUSD

http://www.longline.co.uk/
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ÅExperiments on the physiology 
and ecology of the main 
aquaculture species

ÅTest sites to experiment 
aquaculture techniques 
combining different species

SPEAR: field and laboratory experiments  

Shellfish filtration rate vs. 

Particulate Matter concentration
Huangdun Bay test site: 

kelp, fish pens and oysters

http://www.longline.co.uk/
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SPEAR Data description

GIS representation of data

ÅWater quality bay and boundaries

ÅCurrents 

ÅBathymetry

ÅHydrology

ÅAquaculture practice

ÅAquaculture mapping

ÅLand cover

ÅMeteorology
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