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Clew Bay - Bathymetry N
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Clew Bay — Shellfish aquaculture areas

« Shellfish aguaculture areas:

— Mussels: ~75 ha (0.24 % of bay)
 Rope: 37.3 ha
 Bottom: 37.5 ha

— Coast

om o — Qysters (trestles): 103.4 ha

— e =S (0.33% of bay)

| Other Sheltish
B hactive

— Other shellfish: ~20 ha (0.06% of
bay)

Bottom mussels
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Modelling farm-scale
food depletion
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Farm-scale conceptual diagram

Farm length

- -
/ Of O & K
4 4 * 4
* * L4 *
* * * *
* * * *
* * * *
* * * *
R4 R4 * R4
* * * *
* * * *
* *
0 o o &

Current ‘ ‘ . ‘ : Current
Shellfish

Chla ©_0
"Depthl 2 ¢
000

00 Sections
[

Chl a

POM ¢




GEM - Geochemical and Ecological Modelling
Address | http://www.ecowin.org/

FARM™ MODEL
Farm Aquacuture Resource Management

e Directed both at the farmer and the regulator

e 3 main uses:

— Prospective analysis of culture location and species
selection

— Ecological and economic optimization of culture
practise (timing and sizes for seeding and harvesting,
densities and spatial distributions)

— Environmental assessment of farm related
eutrophication effects (including mitigation)

http://www.farmscale.org/keyzones
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FARM model — Growth drivers

<

Chlorophyll a (ug L-1)
== POM (mg L-1)
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—&— Temperature (0C)
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Temperature & Salinity
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e Drivers

— field data from the KEYZONES project measured at Inishcarrick (Clew
Bay North) — mean values per day
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FARM model - Drivers

Farm Dimensions (m) Cultivation
Clew Bay North 50X200 (X5) (x10) 1100 days
Environment Current (m s1) T C O, (mg L)
0.05 9.02
Species Species
C. gigas M. edulis
Standard (1 ha) Standard (1 ha)
50 (all) 50 (all)
2500 5000
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Model run - inputs
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Individual model run
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Integration of FARM and ShellSIM models

Oyster | Mussel

121.7 10.9 11.3 5.1
122.1 10.86 11.21 5.12
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Population model run
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OYSTERS

Bottom culture
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FARM: Scenarios production results (ton hat)

Oysters X 103 ha
(1/3 = 34 ha)
Mussels X 75 ha

(35 ha ropes)
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Farm Dimensions (m) Species Cultivation (d)
300X20X5 M. edulis 1200
Environment Current (m s) TCOC O, (mg L)
0.1 Time series 8.6 .
Cultivation scenario Low High
Density (ind m-3) 25 (all) 300 (all)
[ —— 1 — Io———, >
Final mean Chl a (ng L) 8.9 8.7 8.4
Final min. O,(mg L) 8.6 8.6 8.6

ASSETS grade Good Good Good
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HD::> Phytoplankton removal
789 kg C yt
HH::> Detritus removal
3255 kg C y1

N removal (kg y?)

Population equivalents Algae -123
1 POM 506

135 PEQ y Excretion 61
Faeces 122

Mass balance -455

o———,_ >
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FARM is directed both at the farmer and the regulator, and its application in
KEYZONES fits in well with the project objectives;

The seamless integration of ASSETS, allowing eutrophication assessment
using a subset of primary and secondary symptoms, means that FARM is
effectively a sreening model both for shellfish productivity and water quality;

The model’s deceptively simple interface hides complex internal processing,
including transport equations, shellfish individual growth, population dynamics
and dissolved oxygen balance;

The Clew Bay FARM model has been implemented as a web-based client-server
application and is available at:
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To Iinvestigate sustainable biological carrying
capacities of key European coastal zones

Loch Creran
EcoWin2000 model results

http://www.keyzones.orq

A. Sequeira, J.G. Ferreira,
A. J. S. Hawkins, A. Blauwn

KeyZones Stakeholders Meeting
Dublin 11t July 2007
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Delft3D
Hydrodynamic model
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100 units of tracer in
all boxes

e-folding time: 3 to 23 days
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Loch Creran — Aquacultures

Blue mussel
Pacific oyster

1(0) 150.2 5.9 3.9
4(0) 515 16.5 32
6(0) 295.1 0.1 0.03

9(0) 105.0 3.5 3.3
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SIMULATION:

~140 ton for Oyster
total production
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Loch Creran — EcoWin2000 model
Oysters : total seed and total harvest

(Stable model - year 10)
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Total production ~ 140 ton
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Loch Creran — EcoWin2000 model
Synthesis of outputs (stable model)

1 5.9 22 4 5.6 3.8
| -
= 3 5.4 25.9 7.2 4.8 O
e
(7))
5\ 6 0.1 0.59 8.3 5.8

8 0.06 0.40 9.6

9 3.5 28.9 11.5
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Loch Creran — Scenario 1
Doubling the oyster culture

Box Seeded (ton) APP SIW (g)

1 59 118 56 46 337 331

4 165 33 60 | 49 334|325

8 006 012 96 |, 7.9 553552
31.5 § 63 7 -8 Jle6  ~48 475
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L och Creran — Scenario 2
Increase in water temperature

Oysters
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Loch Creran — Scenario 3
Oyster production with and without wild species




Belfast Lough - Scenario

Active aguacultures in box 29 o
Box Seeded APP SIW
29 None ﬁGD None 19 None 48
36 6 No change 42 4.1 192 186
38 193 No change 25 24 83 8
40 19 No change 2.8 2.8 10.8| 10.6
42 313 No change 3 3.0 10.9+ 10.8

1886 §2150) 17 3@ 3 (11§ ~10.8
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A brief methodological overview, together with some results, were
presented for system scale assessment in Loch Creran

Examples of scenario applications which can be tested include changes
in culture practice, nutrient loading, climate change and conservation
aspects

Ideas for the future include improved catchment modelling (carried out
for Foyle in SMILE) and socio-economic interrelations

The KeyZones team are especially indebted to to the producers

We hope these products will become of practical value to industry and
management




