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Consumers want:
Healthy
Nutritious
Convenient
Variety

Value
Sustainability

Safe




RISING APPETITE FOR FISH

131
MILLION
TONNES

PER CAPITA

19 KG

146.3 MT; 20.1Kg
MILLION 7.3 Billion (2014)

FER CAFITA

1960 201
Population 3 Billion 7 Billion



Aguaculture Is Expanding to Meet World Fish Demand
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Source: Historical data 1850-2010: FAQ. 2014. "Fish5tat).” Rome: FAQ. Projections 2011-2050: Calculated at WRI, assumes 10 percent reduction in
wild fish catch between 2010 and 2050, and linear growth of aquacullure preduction at an additional 2 million tons per year between 2010 and 2050,

See www.wri.org/publication/improving-aguaculture for full paper, 7 WORLD RESOURCES INSTITUTE



Aquaculture Production Worldwide
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China 40,508,119 815 . )
Asia 19,401,808 295 Oceam.a R
Europe 2,341,648 36
South America 1,461,061 22
North America 965,792 15
Africa 952,183 14
Oceania 176,181 03




Fisheries & Aquaculture = 167 M Tons (2014)

Inland 12 47

Marine 81 27

Totals 93 (56%) 74 (44%)




World Aquaculture Production 2014 (FAO)

Inland (47 Million Tonnes)
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Marine and Coastal (27 Million Tonnes)
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Offshore Aquaculture

Current speeds: 0.1-1 m s™', suitable depth range for cages and longlines
123 countries with at least 100 km? that meet these criteria: 106 - 107 ton y!

[l current speed 10 - 100 cm/s I High Seas | [ ] countries mariculture
[ current speed >100 cm/s, <10 cm/s, or no data [ | Countries no mariculture

Kapetsky et al., 2010. FAO
Workshop, Rome, 2010.




Marine Cage Aquaculture

Australia
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Freshwater Institute
Shepherdstown, WV

USDA National
Center Cool &
Cold Water
Aquaculture
Research
Leetown, WV




What does it mean to increase the aquaculture
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Expanding Offshore Aquaculture —
What is needed?

Siting Aquaculture Enterprise

Monitoring the Environment (HABs, water
quality parameters including nutrients,
weather, oil spills, chemical and toxins,
pathogens)

Monitoring Aquaculture Enterprise (nutrient
pollution, feeds, pathogens, escapees,
location)

Selecting Species for Local Conditions
(genomics, domesticated breeding)
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Siting Offshore Farms

e Use temporal and spatial observing data
systems to refine ocean circulation models

— Agency and industry data

e Outcomes from disasters provide additional
models (e.g., Deep Horizon Oil Spill)

 New offshore aquaculture ruling in Gulf of
Mexico



C A P E S / COASTAL AQUACULTURE PLANNING & ENVIRONMENTA

NATIONAL CENTERS FOR CoOASTAL OCEAN SCENCE

COASTAL PLANNING

AQUACULTURE

National Projects

v’ Building the Coastal Aquaculture Planning Portal/Toolbox

v National Guidelines for Environmental Monitoring

v" Global review of aquaculture environmental models
v’ SAV interactions with shellfish aquaculture

v’ Eutrophication management and shellfish culture (sricker/ccma)

K. Riley, NOAA



Monitoring the Environment

 Ocean observing systems are used to monitor
the environment (sea level rise, environmental
changes, weather)

* Environmental tracking — (Vibrio and other
pathogens, nutrient loading, temperature,
salinity, acidification, phytoplankton)
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The Indian River L.
Lagoon Observatory |
Network (IRLON)







Environmental Impacts of Open-Ocean Aquaculture

Fish Meal &
Fish Qil

Drugs &
Chemicals

When used, antibiotics,
parasiticides, and other
chemicals flow out of pens
and can affect wild fish as
well as the broader marine
ecosystem.

Using wild-caught fish to
feed farmed fish puts
additional pressure on
these populations and can
impact other wildlife that
depends on them for food.
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‘( Parasites
Disease, pathogens, and parasites

‘(\’(" ‘( @ can multiply in crowded pens and

-
e

Escaped Fish

Escaped fish compete for food . rapidly spread to wild fish.
and habitat, transmit diseases, .

and prey on and breed with local @ ®

fish, reducing the health of wild @ ®

populations, Fish Waste

Fish waste ﬁmjvs out into the ocean, Pl'edators

Monitoring
Aqguaculture

* Water quality
* Entanglements
* Escapements

e Algal blooms
 Food wastage
* Nutrients

e Cage location



Farmed Salmon
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Chile HABs warning system project

objective: Develop a prototype outbreaks
early warning system for algal L
blooms in the Southern regions (X, 2002(1998)
Xl and XII)

® habs dashboard

MODIS True Colour

1991

ESRI Ocean Basemap §
MAPBOX Topo

P~ 4

"IGN, IGP. UPR-EGP. and the GIS User Community, NASA

* 5. 2.3 7 A " o
&s @ Esrl,— Source: Esri, -cubed, USDA, UISGS, AEX, GeoEye, Getmappil
Latlng: -39.52947 : -74.67407

A. Stevens, CSIRO

Mehuin, 39°
A. catenella

1981




WP3: Hydrodynamic &
Biogeochemical Model

Temperatura

Salinity
Oxygen
Epidemiological model Flows
Pallution
Infection status Biogeochemistry
Dispersal Water column & sediments

Treatment Growth model

S

.

Age
Animal model: for looking at _ Mutrition
factors influencing growth and Ew'm"m[?g:in"d'mm Ecosystem model
operational farming decisions Weight / condition (impact & food weh) Broader system: sets

the broader context for
Key species in natural system aquaculture ecologically
around the farms (biomass - and socially
spatiotemporal distribution)

Farm model ~ Disease reservoir
Environmental conditions impact

Production model: to look at Infrastructure & technology
farm and industry production (e.g. pon dimensions)

(include network of farms) SF:‘:‘I:E

. . Disease treatment Social model
Microeconomics model: to (prophylactic & responsive)
look at the e Monitoring & Reporting Cultural interactions
farm-level pro i Management (e.g. fallow) Sense of Place Index

Harvest Sacial benefits

Risk indices

Macroeconomics model: to
look at the large scale
economic performance, costs Regional economic model

Policy Instruments & economic management
W options & outputs Labour

. Costs (fixed & variable)
Macroegommlc Capital requirements
Price Infrastructure
Hegulatc_iry Farm size
Pr;duc?er oriented Market Income (revenue)
patial zoning Menitoring & reporting
Supply chain Transport
Demand Processing steps

Prices

Management scenarios:
Sernapesca and others
identify what options to
trial - models then identify

impacts on production,
costs, profits, water
quality, food web, social
indices etc

Integrated Systems
Modelling of
Aquaculture

A. Stevens, CSIRO









Planktony’A€tasol, Cloud, ocean Ec
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Unoccupied Aircraft Systems Give
New Perspectives of Aquaculture

Wellfleet, Massachusetts SPAT, Inc. / SkyB-andit Media



What does the future look like?
--to meet the growing seafood needs--

e Move from hindcast to forecast models
(mitigation, emergency harvests, healthy &
safe seafood)

* Integrated aquaculture systems
e Selecting species for local conditions

e Sustainable aquaculture
— For the environment
— For food security
— For consumer confidence
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Seaweed Culture
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Ocean Frontier

Sustainable
Intensification



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Fisheries & Aquaculture = 167 M Tons (2014)
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Expanding Offshore Aquaculture – �What is needed?
	Slide Number 14
	Siting Offshore Farms
	Slide Number 16
	Monitoring the Environment
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Farmed Salmon
	Slide Number 23
	Chile HABs warning system  project
	Integrated Systems �Modelling of Aquaculture
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	What does the future look like?�--to meet the growing seafood needs--
	Slide Number 33
	Slide Number 34
	Slide Number 35

