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Aquaculture activities

* Important industry since
the 1970s with ~ 20,000 t/y
on PEl
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INTRODUCTION

Aquaculture activities

* Important industry since
the 1970s with ~ 20,000 t/y
on PEl

Agriculture

* Nutrient run-off from fertilizers (N and P)

e Contributes to coastal eutrophication (shaw et al. 1998; Sharp et al. 2003)

Romain Lavaud — DEB2019 — 12 April 2019



INTRODUCTION

é‘ I\’?io#a%&nu?ﬁéﬂn f&l&tpﬁg Ieasm%m&ggg

. Reqlﬁqst for re-evaluation J5@?2%)07

Romain Lavaud — DEB2019 — 12 April 2019



INTRODUCTION

Malpeque Bay
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Sea lettuce — Ulva lactuca
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Sea lettuce — Ulva lactuca
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INTRODUCTION

* Marine spatial planning: projected expansion scenarios

Ecosystem modeling (Carrying capacity)

Current and projected leases

Aquaculture ' Phytoplankton

Detrital matter ' Nutrients

Zooplankton
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INTRODUCTION

e Marine spatial planning: projected expansion scenarios
Ecosystem modeling (Carrying capacity)
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Current and projected leases Change in phytoplankton

Filgueira et al. (2015)
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INTRODUCTION

e Marine spatial planning: projected expansion scenarios
Ecosystem modeling (Carrying capacity)

(ug chlaL™)
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Can we improve model outputs by including other components of the ecosystem?
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METHODS

Aquaculture Phytoplankton

Detrital matter

Zooplankton
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METHODS

Aquaculture Phytoplankton

Wild bivalves
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METHODS
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METHODS

DEB model with 2 reserves, adapted
from a phytoplankton model

3 state variables (V, E., and Ey)

SU dynamics :

* Photosybthesis (C + light)

e Growth (V1-morph)
* Shading module based on density
* Parameter calibration on literature
data

e Model validation on field data
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Lavaud et al. (in prep.)
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METHODS

Field study

Spatial (2016)
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of 8 and 9)
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(only northern
part of 1)
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METHODS

Field study
e Spatial (2016)
* Temporal (2017)
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(low levels)
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METHODS

e Standard individual DEB models for wild bivalves Softshell clam

CONTEXT COLLECTION DEB

Add-my-Pet

Species list: taxonomic view

Qscantoepmm . QQ sesen s Qs e Q searen for Qe orseces .|| Qe s common
phylum class order family species common name type MRE SMSE complete data

Porifera Demospongiae Haplosclerida Chalinidae Haliclona oculata  Mermaid's glove sd 0022 0039 19 am  Wwb Wwp Wwi R tww
Cridaria Cubozoa Chirodropida Chirodropidae Chironex fleckeri  Sea wasp abj 0153 0246 2 @ am Wb L U Wi R
Cridaria Hydrozoa Anthomedusae Hydridae Hydravindissima  Green hydra sf 0079 0085 25 a a am Vo Vp W R
Cridaria Scyphozoa Semaeostomeae Pelagidae Pelagianoctiuca  Mauve stinger @b 0245 0262 3 ®» eam W Wb L u W
Cridaria Scyphozoa Semaeostomeae Cyaneidae Cyaneacapilata  Lion'smanejellfish ~ abj 0056 0119 25 & am W Ll U Nt

Rhizostoma

Cnidaria Scyphozoa Rhizostomeae Rhizostomatidae Barrel jellyfisn @b 0059 0051 25 e am Wb L U Lt oW
Cridaria Scyphozoa Rhizostomeae Mastigiidae Mastigias papua  Spotted jelly abj 0242 0187 23 a & s am Lb Yy y
Cnidaria Anthozoa Pennatulacea Pennatulidae Ptiiosarcus gumeyi  Orange sea pen std 0044 0041 23 a am Lp u Wwb  Ww R
Ctenophora Tentacuiata Lobata Bolinopsidae Mnemiopsis leidyl  Sea wainut as 0303 0356 3 o ap by wou

FOOD Temperature

REPRODUCTION
STRUCTURE V BUFFER Eg

Gametes
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RESULTS
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RESULTS

e Parameters

calibration
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RESULTS

Spatial field study
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RESULTS

e Spatial field study
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RESULTS

e Temporal field study

Bideford
(low levels)

Macroalgae sampling
® Upstream

@ Midstream

O Downstream

Thyne Valley

¥ Water sampling

Hunter
Creek

Shipyard
(low levels of Ulva)

Indian
River

h Tarbara Weit

Grand River

(mostly at junction

Benthic Cove
of 8 and 9)

(only northern
part of 1)
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RESULTS

e Temporal field study

Average Ulva biomass in Thyne Valley Average Ulva biomass in Barbara Weit
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* Weak relationship with local nutrients concentrations: R? = 0.40, R? =0.38

Nitrogen Phosphate

» Strong spatial heterogeneity (limitation of sampling technique)
* Need to keep in mind the influence of wind, current, and the status of degradation

(floating mats)
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RESULTS

e Model validation

Simulated biomass (g m™)

Simulated biomass (g m=2)
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RESULTS

Mussel Expansion
Mussel Current
Ulva

e Wild bivalve populations

Oyster Suspension

Oyster Reef
IIII Oyster B culture
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RESULTS

e Ecosystem model simulations

p—

oy 500.0
ﬂ\""\..___\
AN 1 450.0
™ \ 400.0
\.-\i\ S 350.0
9 300.0
E«'\\\—{E\ A \\ 2500
it L 200.0
')/- -l\ ‘L‘;,J 150.0
100.0
PRGN 3
A VN .
‘Jﬁ“:\"\ ‘_\} \
Fa o - __(/ ) '\_V\
5 ~ A e

y ™
V- ‘\JI"' L
2 / 4 /E:' "m\ﬁvi
. - " ‘_—\
Sea lettuce biomass (g m2) \} a / . 3 ,_{3
ot N\ ~ ’_%MA:‘QR
T N i 2«
R * E /
P L
VT N
.:, ::{:/r-;‘i {; z\__\
f?)?% (f o \
Pt ? \}fr"‘-\ ’L'\*’

Romain Lavaud — DEB2019 — 12 April 2019



RESULTS

Ecosystem model simulations
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RESULTS

e Ecosystem model simulations

Nitrogen Depletion Index (NDI)

a%
Tng
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RESULTS

e Ecosystem model simulations

Phytoplankton concentration
reduction

2
Z
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RESULTS

e Ecosystem model simulations

Mussel length reduction
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RESULTS | \

e Ecosystem model simulations }
107

Mussel length reduction
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CONCLUSIONS

* High spatial variability of sea lettuce distribution. Temporal variability as well but the
dynamics are similar in all systems.

* Ulva DEB model validated

e Check restored coherence with phytoplankton data with more observation

 Still working on the interpretation of potential impacts on wild bivalves populations
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CONCLUSIONS

* High spatial variability of sea lettuce distribution. Temporal variability as well but the
dynamics are similar in all systems.

e Ulva DEB model validated

* Check restored coherence with phytoplankton data with more observation

« Still working on the interpretation of potential impacts on wild bivalves populations

PERSPECTIVES

* Test a more accurate/complex model including more nutrients, more detailed
carbon assimilation (photoinhibition)

* Test the model in other locations (New Brunswick, Nova Scotia, ...)

* Development of an identical model for sugar kelp in Rhode Island

* Application in Integrated multi-trophic aguaculture (IMTA)
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ULVA

Starvation experiment to estimate maintenance rates for
each substrate (N and C)
* Negative growth rate
* Weight loss 0.8

* Respiration rate 22 °C
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