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American oyster bivalve filter feeder, filters particles above about 2 pm
at about 3 liters per hour per gram dry weight, filters out live
phytoplankton and detritus
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Factors Affecting Shellfish Growth

Food concentration and
qguality (phytoplankton,
detritus, dissolved
organic matter,
particulate inorganic
matter)

Shellfish density and
bilomass

Hydrodynamics of the
culture system (tidal and
wind-driven current
speed and direction,
waves)

Water temperature







Particle Flux and Consumption in Intertidal and Subtidal Shellfish Culture
Carter Newell and John Richardson
Blue Hill Hydraulics Incorporated

2008 paper presented at NSA in R.I.
Team: marine biologist and hydraulics engineer
Why?
Because the physics force the biology!
Filter feeder food availability is a function of food supply

(flow) and demand (filter feeder biomass), as well as the
type of culture system in any environment.
All results are site specific, due to the physical
oceanography, as well as growth requirements of the
species (temperature, salinity, food)




Primary Objectives of Studies




Development Timeline: develop the basic relationships in Maine, apply
them elsewhere C. Newell and J. Richardson

Basic Research and Development (1990 — 2005)
 NSF SBIR: MUSMOD (Maine, Mussel Bottom Culture)
« USDA SBIR (Maine, Mussel Rafts, expert system)
PSI ( Totten Inlet, Puget Sound, Mussel Rafts)
BC Fisheries, BCSGA (British Columbia, Oyster Rafts)
USDA SARE (Maine, Oyster bottom culture)
C-MAR (Carlingford Lough, N.I.,Mussel
Bottom Culture)

Current Studies (2005 — Present)

« NMAI 1 (Intertidal - analysis of alternative shellfish
culture systems Manila clams, prelim. geoducks)

 NMAI 2 (Intertidal — include geoducks, sediment
transport)

« MAIC Aquaculture GIS (STEM-GIS, Stonington and
Damariscotta, Maine)

» UISCE (Understanding Irish Shellfish Culture
Environments). Site optimization of intertidal and subtidal
aquaculture, (intertidal trestle Crassostrea gigas, subtidal
bottom and longline Mytilus edulis).

*NRAC Oyster GIS




Basic Analysis Procedure




Model Development: mussel rafts

Model Setup

. Obtain design drawings

. Construct — structured,
rectangular mesh
(190,000 cells)

. Add geometry

4. Specify boundary conditions




Basic Analysis Procedure




Applications: consumption modeling of mussel rafts. Chl
a uptake is a function of current velocity and raft
biomass.




What-if Scenarios: Totten Inlet Mussel Rafts (existing and potential if
orientation to flow was modified)




Downstream wake of chl a depletion for W.
Coast mussel rafts at 2 velocities




Analysis Procedure for Intertidal
Culture




Sample Results




Sample Results




Carlingford Lough, Ireland

optimal seeding should be a function of flow velocity for mussel

bottom culture

20 tons/ha 100 tons/ha

80 tons/ha

40 tonsiha .
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