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SHoCMed: sitie selection and
carrying capacity.

Aquaculture willtneceaSerprocdiice more
in the future 1o providesfood for fhe
expanding human pepliaiien

So we need fo Knows

what is the upperilimiiifor this production
and

how! This| preducigonNmaybenniegraied in
the marine ecosysienis and particularly in
The sensitive coasiaiizone



The problem of water

Water resources are already under overeprOItatlon while human
population increases exponentially

In 2050 the human pepulatienwillieach 9.2 billions (30% increase
over today)



If things are like that...

**Perhaps the mainsource of
animal.proteinwill be the
because-if is the only
ecosystem which
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Figure 1. Trends in the global production of agriculture (nonfood itemns
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Table 2. Number of species accounting for 50%, 90%, and 100% of global food
production in agriculture, livestock, marine fisheries, and mariculture, and
percentage change of species diversification during this period.

Number of specles Number of specles Percentage change

in 1994 in 2004 from 1994 to 2004

Group 50% 90% 100% 50% 90% 100% 50% 90% 100%
Agriculture 5] 29 150 5] a0 150 0.0 34 0.0
Livestock 1 4 16 1 5] 16 0.0 25.0 0.0
Marine fisheries 13 134 987 17 145 1324 308 82 341
Mariculture 3 14 146 5] 20 180 66.7 429 23.2

Note: A few of the items in FAO food production reports do not correspond to individual species,

but rather to aggregates of an undefined number of species. Therefore, the actual number of species
contributing 50% and 90% of food production should be slightly above the number that appears in

this table.
Source: FAQ 2006a, 2006b, 2006c, 20064,










Indonesia cages in freshwater dam
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Indonesia cages in freshwater dam
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Indonesia cages in freshwater dam
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Indonesia cages in freshwater dam
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Indonesia cages in freshwater dam
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Indonesia cages in freshwater dam

o
@ 2010 Tele Atlas . i l —~
. Map Data @ 2010 AND * D20 C(X)S (
T80 m A Image ® 2010 GeoEyve

| | ] . ® 2010 Europa Technologies
Imagery Date: Sep 18, 2009 6°32.486'S 107" 22.0417 E elev 101 m Eveat 2.785km
I




Indonesia cages in freshwater dam

o
@ 2010 Tele Atlas - [ =
Map Data ® 2010 AND . C()OS t
802 m Image & 2010 GeoEye

| | | © 2010 Europa Technologles




Indonesia cages in freshwater dam

@ 2010 Tele Atlas

Map Data ® 2010 AND t'?c':GOOSI.e

LELERY Image & 2010 GeoEye
| l | © 2010 Europa Technologles

Imagery Date: Sep 18, 2009 6°32.488'S 107°22.040'E elev 101 m Eyealt 575km f)




Indonesia cages in freshwater dam
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But there are other
uses in the coast as well
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COMPETING CLAIM

*Landuse

*Tourism
*Oil &6Gas
*Mariculture
*Coastal

Defence

*Ports &
Navigation

*Military
Activities
*Culture
*Conservation
*Dredging &
Disposal

*Submarine *Fishing °Renewable *Marine *Mineral
Cables Energy Recreation  Extraction



Allocated zones for Aguaculture
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~ sustainable aquaculture —

~®* Could-aguaculture claim on the Iong term O 5%

of the shelf for food production from the sea?




CAQ WG on site selection and|Cannying Capacity

tools

AZA: to ensure somelspaceNniiercoasalpzenerior food
production

EQSs: 1o ensure integriiyloisierenvironmeni; bui also
quality fierms for aguacllitreNsrRoEucion

AZE: to ensure e peleniiciNorproduciion under an
agreed level of environmeniaichienge

Harmonization: 10 ensureiequalserms ot compefition of
aquaculiure acress thieMediierraneantandorincrease
the knowledgebaser forsiizercevelopmeni:

Research and' moniforingmioNoresee and avoeid future
negative aspects under ashifsainiproduciion scale in
Aquaculture which isplikelySereccurinsiiie near fufure
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WARIABLES

Algal toxins
Arificial radionuclides

Dissalved oxygen

Herhicides/Pesticides/Biocides

Human pathogens

Litter/plastics
Metals and organometals

Mutrients

PAHs
Petroleurn Hydrocarbans Oil

Phytoplankton
abundance/diversity
FPharmaceuticals
suspended particulate matter

awnthetic Organics/POPs

Exotic species
Hahitat destruction

Fredators

wiind
light conditions
water temperature

salinity
turhidity

pH
henthic effects

Genetic pollution




1
distance?

Intensity o

In physics, an inverse-square
law Is any physical law stating
that a specified physical
quantity or intensity Is
Inversely proportional to the
square of the distance from the
source of that physical

quantity.

Note Distance(m) Proportion
10 1/ 100
32 1/ 1,000
50 1/ 2,500

100 1/ 10,000


//upload.wikimedia.org/wikipedia/commons/2/28/Inverse_square_law.svg

AMBTI index, all samplesjéisiations

I Moderate

Distance (m)

) S31doAlLoN
(1) sa140b2400 TgWYV



AZA as a complex aguaculture & environmental ecosystem

AZE— AIIowabIe Zone of Effects

EQS= Enviropmefite l v 1«|J ity St ngl,u rd
AZA= All oIS MGENCIFNGIECHI LITE

EMP @i

Survelllancegsy
Authority

_ EMP'in
Surveillance by company.

» G IC .ﬂ“
gt‘ n!p_ln!i

José Carlos Macias. Aquaculture Consultant. Morocco Feb, 2013



EQSs: necessity and potential problems

° More often thanmoi e aquaectlyureynaisiryis
reluctanit: o) accepiif E@QSSHassUminG pidis hiaeir
adoption will imposeurineriireen i nancial cos:
and implications wiiiarburealcracy

On the other hand, e armneNndusiry alse
questions thevallero meniForngNnsie absence of;
EQSs since, i 1S caseMonioring Seems, as an
academic exercise rainersnaniasiananagement: ool

The limited availabiliiyiciaowledgeron quantitative
estimaties of environmeniaiichangerdue o
aquaculfure operaiionspuneNVolalenalure of fhe
value aifiributed by iiesseeieiyionienvironmenial
change and fhe subjechvemaiure eiiie regulatory.
decisions|are shrongiedsonstioridenialof albroad
harmonized systenioiE@Ss



EQSs: necessity

'}

Environmential quality siancardsiar

Protect the environmie
of aquaculfure

Protect the farmer fizonie
coastal zone

Promoite ‘rh Image oj aquacuiyure
Ensure equal tierms Gifcompeiion

Provide a yardstickioRz J_JJ" joryldecisions by
the co Jm' AUIRGRINTE

igitemNpoor anagement.




Required properties of: EQS indicatons

* Easy to undersiand

* Reliable (reflec Giing
change)

® Reliable ( wr’I'f'abJ \
° Availabil '/ of 1 o0 .
infrastiruciiure ane J angJ yiicaliexpertise
° Low cost off sampling and ysIs|
|



SHoCMed project:
Environmental Quality

Standards (EQS) for =
the AZE derived s .
from a Delphi "
exercise




The questionnaire concerns the monitoring of the environment around
marine finfish cages and within the AZE (Allowable Zone of Effect)*,
with particular regards to the physical, chemical and biological

parameters of the benthic habitats and of the water column.

BENTHIC HABITATS:

* total organic matter

* sulphide

« total sulphur

* total phosphorus

* total nitrogen

* total carbon

* total organic carbon

* redox potential

* % of silt-clay

* grain size sediment structure
« total macrofaunal biomass

* number of species

* SHANNON INDEX

* AMBI (AZTI Marine Biotic Index)
* Capitellid polychaetes

* Beggiatoa

WATER COLUMN:

» dissolved oxygen
* chlorophyll
* turbidity

ENVIRONMENT SURROUNDING THE FARM:

* gas bubble
 farm litter



Number of Experts on Marine monitoring of environment around the fish
cage and experts in marine aquaculture contacted for this Activity:

S fegpert
ONTENEGRO
W ALBAN

\_‘_
-

ISIA 6 experts a2 &% | SIRYA
e cvelUs B
3 experts_LEBANON .|

! i r.‘i=—"‘—.__l_




Total organic matter (%)

Total responses: 28
Experts approved: 22 (79%)
Thresholds given by: 7

Critique: The interpretation of the
data depend on the natural background
level. In a depository environment, the
7OM will naturally be higher than in a
area with strong currents. Samples
should be taken at multiple distances
from the farm and comparison should
be made between several reference
and farm sites.

Safe: 4% Critical:

10%

2% 2%

3% 3%

3% 4%

5% 10%

5% 10%

5% 10%
10%

Notes: 1 expert suggesting as
limit a 10-20% increase over
reference values



Redox Potential (mV)

Total responses: 27

Experts approved: 20
(74%)
Thresholds given by: 10

Comments: This parameter is
clearly important.

at -2cm from sediment surface
measurements are very variable

difficult to get accurate results
due to sediment heterogeneity

Safe: O Critical: -100

-100 50
-100 0
-50 50
-50 -100

0 ~— -100_
0 -100
50 -100
50 -150
100 -150
-200

Notes: 1 expert suggesting as
limit a 10-20% increase over
reference values



How to choose

% # #
consid total experts thresh
ering respon approve olds
AN Env. Variable usefull ses d given Safe ctitical Cost EQS inform overal

1 total organic matter (%): 79%% 28 22 7 4.0% 10.0% L High
8 Redox potential (mV) 74% 27 20 10 0 -100 L High
17 Dissolved oxygen (mg/L) 82% 28 23 13 5 4 L High
20 Gas bubbles 79% 28 22 L Q
L
L

21 Litter in Surrounding area 89% 27 24 Q

5 total nitrogen (%) 68% 28 19 0.10% 0.25% High

7 total organic carbon (%L) 79% 28 22 2% 3% M High

9 % of silt - clay: 86% 28 24 70% 8% L Mod
22 Litter Far from the area: 54% 28 15 L Q

4 total phosphorus (%) 61% 28 17 0.05% 0.18% L WMod
15 Capitellid polychaetes (%) 71% 28 20 28% 50% M High
18 Chlorophyll a (mg/L): 57% 28 16 24 5 L |Mod
19 Turbidity (m) 61% 28 17 5 225 L |Mod

2 sulphide (%) 57% 28 16 L None
10 Grain size sediment structure (1%m) 71% 28 20 L None
11 Total macrofaunal biomass (g/m2) 71% 28 20 5M |Mod

3 total sulphur (mg/L) 43% 28 12 None

6 total carbon (%) 32% 28 9 L None
12 Number of species 71% 28 20 Mod
13 Diversity (Shannon index) 71% 28 20 Mod
14 AMBI (AZTI Marine Biotic Index) 71% 28 20 6

og 63% 27 17 diverse




What we can propose firom
the work done so far

Research for furiher elaberaiion ot e AZA
concept is needed

Adoption of the Allewabieszoene ei Efifiect
concepi

Pilot use of fhe EQSSeroposed and meia-
analysis 1o ebiaimMediserraneanisiandards

A system for collecHenoiamoniioring data
and' adopition oi alceniralidaiarepository: in
each countiry fer FuilirEscommon analysis



What we can Propose o
the work dorv SO flar -z

pei |

o Training lio Incredse ifie capacify I
environmental menIorIng



What we can propoeseiiiom fhe
work done so far. ©

by improving sif
environmeniial i e level of

social accepiiabilifiyz
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What coul d be fnesuture
plans

o Research on AZA(plleiiaciion)

o Workshops on EQS ‘nJI CaAilior G JruJ»
from the Mediterraneani(s '*oparur'
from Black__. ea)

o Linking “carm
indicators,

o Research on mifigaiion fmeasures when
exceeding EQS



aquacul’rure
features, effe
dnsadvanTag
encountered g

Effect on local spajialfplanting and social
accepfance

Health of the stocks CMIJJJ arasifological
ISSues, preseni: si@iusianeianiicipated issues
regarding climatic change scenarios



AZA research(pilotiproject)

Environmenial isstuesictmulaiive
effects, negafive andipesifive
interactions andlexsernalitics)

Managerial synergieshinsne AZA
context (shared cosis) common
infrastructures), persennellsafety
ISSUes, monifering Capaciiy)

Optimizaiion o sizeydisiance and
depith (environmensalioenetits and
operational cosi?)



AZA research (prloigproject)

o Compatibilify wiliti ot
marine environmenis

contexd (Sb HiG J JJSJ‘r’J_)J rur
effects, prediction, GIS moda ling
tools)






