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— Dynamic energy Budget (DEB)

* Aquaculture impacts
— Waste products
— Effects on local benthic areas
— Export downstream
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Bioenegetics Model

dw
W dt

—[C—(R+SDA+F+E+P)]

Wiwwet weight(g), t:time(day),

C:consumption (gprey/gfish/day),

R:respiration or losses through metabolism (gprey/gfish/day),

SDA: specific dynamic action or losses due to energy costs of digesting food
(gprey/gfish/day),

F:egestion or losses due to feces (gprey/gfish/dday),

E:excretion or losses of nitrogenous excretory wastes (gprey/gfish/dday),
P:egg production or losses due to reproduction (gprey/gfish/d)

wFoods of saury areZ S, ZL, Z P with selective function

(VENFISH, 2002 PICES MODEL/REX TASK TEAM, ##52002)
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All processes are temp. and size dependent

Too hot,body starts
to fqil

Specific Rate (g/g/d)

P SDA

"x\oo

((\Q egestion
6\)

o"“# /

uoleAle)s
|eyis| Jaddn

respiration

10

"Golden Banana®  Temperature (C)



DEB

Somatic maintenance

- Growth overhead

Structure
Food —’\&’ Reserve |
~ -
-~ S Pg, Reproductive
v buffer
Assimilation overhead ,
Reproduction __ _
overhead

Maturity maintenance Eggs



Soluble Wastes

Introduced feed

Solid Wastes

\

—__— Retained

nutrients
Indigestible nutrients
L i
Nutrients in
waste feed S
f/‘.l;gs Soluble nutrients
Fecal nutrients
Non & slow-settleable
particulates
Settles out _ _
Near-field Dissolves in
advection water column

Figure 1: The flow and fate of nutrients in a cage aquaculture system

NUTRIENT IMPACTS OF FARMED ATLANTIC SALMON (Salmo salar) ON
PELAGIC ECOSYSTEMS AND IMPLICATIONS FOR CARRYING CAPACITY
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Salmon Aquaculture Dialogue
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Fig. 1. Integration of the DEPOMOD modules and associated input data used for modelling benthic impacts
ansing from marine cage fish farms.
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Figure 3. Components and transformations of water column and benthic submodels.

Food
Ration

Growth = Assimilation - Respiration

Respiration, ="
L - basal f (tet‘ﬁ‘;;erature)
= growth f (growth :
Waste Feed 5 . 3 in(él ) Eggzgon
=0.25x
f (velocity & fish size) Ingestion

Figure 4. Generalized fish metabolic processes described by the model.
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Figure 2.4. Contfour plot of DEPOMOD predicted carbon deposition rates at the Cheney Head salmon
farm (MF-503), with a total of 500,000 fish in 18 cages, using the ]proposed maximum feed rafe (902 kg
d" per cage: top) and the proposed average feed rate (255 kg o' per cage; bottom), with resuspension

off. With resuspension on, there was no waste deposition predicted within the model domain at both feed

rates.

DFO. 2013. DEPOMOD Predictions
for an Aquaculture Site at Cheney
Head, New Brunswick. DFO Can. Sci.
Advis. Sec. Sci. Resp. 2012/035



Options

Biomass of species or types
— Data or model -generated

Seasonal?

Major productivity areas - rest is not desert
Simple efficiencies or growth or bioenergetics
Composition?

Fluxes?



Data Sources

Global models of biomass
FishBase
Many bioenergetics and DEB as well as efficiences

Assign by:

— Species

— Life history
— Size

— Life style



