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Community structure

» Primary/ secondary substrate comp03|t|on % of cover
Sessile invertebrates - % of cover o
Macroalgae - % of cover g
Mobile invertebrates — number
ID of all benthic species

Biodiversity indicators

* Richness

 Evenness

Community structure patterns: Principal Component Ordination
(PCO).

Location vs. dispersion effects hypothesis: PERMANOVA and
PERMDISP

Treatment — Under the culture vs outside the culture (Fixed)
Sites(Treatment) (Random)

Error (i.e., quads.)

Hypothesis tests on univariate data (Biodiversity indicators) with
GLM




% of cover

% of cover

% of cover

100

80

60

40

20

100

80

60

40

20

100

80

60

40

20

Bivalves

LABIITNNSN

1,

Site Site Site Site Sile Site Site Site
3

§ 2 4 & & 7 o
Shell-hash
i £

Site Site Site Site Site Site Site Site
1 2 3 4 > 6 7 8

Soft-bottom

.

Site Site Site Sile Site Site Site Site
1 2 3 4 5 6 7 8

Calbuco Manao Calbuco Manao

FARM REFERENCE

Myftilus chilensis
Aulacomya ater
Ostrea chilens/s

Bottom compaosition

— — — —




Indv. 0.25 m?2 |
N B D [0 o
o o o o o

o

VT S
N O O

Indv. 0.25 m2

o b

Invertebrates and Macrophytes

—_
o

% of cover (0.25 m

120
100
80
60
40
20

abundance

Bivalves
ka a
[ ] Biogenic
. habitat
b
r | .
e

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8

“Gene

ralists”

Y

N

a3 Sea urchins
a
b
c c cC cC
Site 1 Site 2Site 3 Site 4 Site 5 Site 6 Site 7 Site 8
sk Decapods
a
ab
b 7

|

c C
oo Bl

Site 1 Site 2 Site 3 Site4 Site5 Site 6 Site 7 Site 8

Calbuco Manao Calbuco Manao

FARM REFERENCE

Calbuco

Manao Calbuco Manao

FARM

REFERENCE




Nunmber of species

J’ Pielou

1,2
1,0
0,8
0,6
0,4
0,2
0,0

Sessile species

q K

— Q)

t.)|-C J_‘ii be
-

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8

CALBUCO  MANAO CALBUCO  MANAO
FARM REFERENCE

8,0
7,0
6,0
5,0
4,0
3,0
2,0
1,0
0,0

1,2
1,0
0,8
0,6
0,4
0,2
0,0

Low Dominance

Richness and Dominance

Mobile invertebrates

' |
af T a > Diversity
bl-c cd cd cd d

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8

ab *

a
bc a T

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8

CALBUCO  MANAO CALBUCO  MANAO
FARM REFERENCE

Replacement by

A
" Replacement by
g different Families
)
A Replacement by
= different Genera
o
Q
§ Replacement by
£ different Species

Replacement by more suitable

Adaptation by individuals

different Order/ Phylum etc,

individuals from polymorphic stock

— Intensive
aquaculture

— Small-scale
aquaculture

-

12-15 yrs.

Time

Fig, 21.-Schematic diagram of the relationship between environmental

stress and taxonomic variability.

Pearson & Rosenberg (1978)



Similarity Mean

S| l\r{l alli/sl,-:if Taxon Phyllum iﬁ?,:ggf:l Contribution abundance
™~ %) (0.25 m2)
Mobile/individual invertebrates
FARM Munida subrugosa Crustacea P-DF 4.36
Mean similarity Arbacia dufresnii Echinodermata o 15.4 0.78
28.76% Pseudechinus magellanicus Echinodermata O 15.03
Loxechinus albus Echinodermata H 3.78
REFERENCE Chaetopterus pedicelatus Annelida SF SS 35.83 0.19
Mean similarity Arbacia dufresnii Echinodermata @) 19.98 0.03
6.59% Ganeria flaklandica Echinodermata P 17.95 0.15
Munida subrugosa Crustacea P DF 11.02 0.09
Anthothoe Chilensis Cnidaria SF 4.99 0.09
Venus antiqua Mollusca SF SD 4.09 0.07
Agreggated/ colonial species
FARM Mytilus chilensis Mollusca 5.74
Mean similarity Aulacomya ater Mollusca 1.79
42.13% Halichondria prostata Porifera 1.18
REFERENCE Halichondria prostata Porifera HF SF 44.82 0.89
Mean similarity Leucatis nuda Porifera HF SF 24.42 0.36
5.42% Didemnum studeri Chordata SF 18.35 0.56
Sessile/ colonial invertebrates (*)
FARM M. pyrifera Heterokontophyta 38.98 1.61
Mean similarity Halichondria prostata Porifera 34.51 1.18
9.84% Leucatis nuda Porifera 14.53 0.69
Pyura chilensis Chordata \ 3.98 0.44
REFERENCE Chaetopterus pedicelatus Annelida SFSS 45.87 0.75
Mean similarity Leftofauchea chiloensis Rhodophyta — 17.02 0.72
9.60% Halichondria prostata Porifera HF SF 15.31 0.89
M. pyrifera Heterokontophyta HF SS 6.74 0.59
Didemnum studeri Chordata SF 5.77 0.56
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™~ Ecological

Function
Characterization

P: Predator

DF: Deposit feeder
O: Omnivore

H: Herbivore

SF: Suspension Feeder

SS: Sediment Stabiliser
SD: Substrate destabiliser

HF: Habitat-forming
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MANAO Small-Scale
Bivalve’s Aquaculture
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Emerging habitats produced from aquaculture

|

Emerging productive model for aquaculture

Agriculture Small-Scale
Aquaculture
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Adaptive

determine
management
objectives

(Wardrop, 2016)

define key desired
_periodically outcomes
review overall

management program identify performance

indicators

develop management
strategies and actions

report findings and
recommendations |1

establish monitoring
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performance indicators

evaluate \9 .
management implement
effectiveness strategies and actions
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Income
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Final Remarks 2k

SSBA can trigger promoting this produces positive externalities for ecosystem and

humans
Stocking of targeted spp. can
of farms is KEY to not ruin the ecosystem functionality
Site-specific are KEY to avoid negative effects
is KEY for farmers

Novel habitats will require not shaped by large-scale processes
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Mar Ecol Prog Ser

Published September 27

Morphology and density of mussels on natural
and aquaculture structure habitats: implications

for sea duck predators

Molly Kirk"*, Daniel Esler’, W. Sean Boyd®

ICentre for Wildlife Ecology, Simon Fraser University, 8888 University Drive, Burnaby, British Columbia V5A 156, Canada
Centre ior Wildlife Ecology, Simon Fraser University, 5421 Roberison Road, Delta, British Columbia V4K 3N2, Canada
3 Canadian Wildlife Service, Environment Canada, 5421 Robertson Road, Delta, British Columbia V4K 3N2, Canada

Vol. 4: 75-87, 2008
doi: 10.3354/ab00096

AQUATIC BIOLOGY
Aquat Biol

Printed December 2008
Published online November 18, 2008

Services to ecosystem promoted by small-
scale aquaculture of bivalves and emergent
socio-ecological implications

Henriquez-Antipa L.!, Carcamo F.!, Cook S.!, Opazo D.2, Pinilla E.* & Anbleyth-Evans T4

1 Departamento de Repoblacién y Cultivo, Instituto de Fomento Pesquero, Balmaceda 252, Puerto Montt

2 Departamento de Medio Ambiente, Instituto de Fomento Pesquero, Balmaceda 252, Puerto M

3 Departamento de Medio Ambiente, Instituto de Fomento Pesquero, Estacién Costera

4 Universidad de Los lagos, Camino Chinquihue km 6, Puerto Montt

Patches of the mussel Mytilus sp. are islands of high
biodiversity in subtidal sediment habitats in the
Baltic Sea

Pia Norling*, Nils Kautsky

Department of Systems Ecology, Stockholm University, Se-106 91 Stockholm, Sweden

Marine Environmental Research 149 (2019) 126-136

Contents lists available at ScienceDirect L
e venta
Marine Environmental Research
journal homepage: www.elsevier.com/locate/marenvrev
Contribution of mussel fall-off from aquaculture to wild lobster Homarus
americanus diets | s
Fany Sardenne’, Nathalie Forget, Christopher W. McKindsey
Maurice Lamontagne Instinnte, Fisherfes & Oceans Canada, Mont-Joli, Quebec, Canada
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