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PEOPLE and ECONOMIC ACTIVITY

e (Conversation starter

Why is aquaculture viewed as both an ecological saviour and an
ecological villain of global seafood production?

= Watch

Deep Sea Fish Farming with Geodesic Domes (10 minutes)
https://www.youtube.com/watch?v=NSZV Ikrg0s

Farms under the sea could feed the world 1n 2050 (6 minutes)
https://www.youtube.com/watch?v=PmS8yVMT3IMY



https://www.youtube.com/watch?v=NSZV_Ikrg0s
https://www.youtube.com/watch?v=Pm58yVMT3MY
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..!L q’.;’é}"}@(ﬁ;%'i; ‘ fish 1s the. term used to describe a group of |
* “ “'5-”:‘ L fishes, sometimes called true fishes, to distinguish
i e @ them from other aquatic life whose common names
v,.ﬁ/,:! s D
1§ ,
7Y 8 cuttlefish), crustaceans (e.g., crayfish),

echinoderms (e.g., starfish), and other animals
(e.g., jellyfish); or any other aquatic life harvested
W | 1n fisheries or aquaculture (e.g. shellfish).




Australian fisheries and aquaculture production 2018

Australian fisheries and aquaculture production AUS TRALI AN

0o
" 4°/ SNAPSHOT
illi Aquaculture GVP increased Wild-catch GVP increased
toiﬁBégg:gon by 5% to $1.42 billion, by 3% to $1.79 billion,

accounting for 44% of total GVP* accounting for 56% of total GVP*

Aquaculture volume Wild-catch volume
increased by 4% to increased by 5% to
97,672 tonnes, accounting 173,434 tonnes, accounting
for 36% of total volume* for 64% of total volume*

Per cent of total amount not adjusted for Southern Bluefin Tuna caught in the Commonwealth Southern Bluefin Tuna Fishery, as an input to farms in South Australia.
Source: ABARES

Source: ABARES https://www.agriculture.gov.au/abares/research-topics/
fisheries/fisheries-and-aquaculture-statistics/production-2018#gvp-increasesby-4-in-201718-to-318-billion
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Can you identify conditions required for cage aquaculture
using this image?

Photo: Shutterstock GTANSW ACT MARINE SITES




The new “blue revolution,” which has delivered cheap,
vacuum-packed shrimp, salmon, and tilapia to grocery freezers,
has brought with it many of the warts of agriculture on land:
habitat destruction, water pollution, and food-safety scares.
During the 1980s vast swaths of tropical mangroves were
bulldozed to build farms that now produce a sizable portion of
the world’s shrimp. Aquacultural pollution—a putrid cocktail
of nitrogen, phosphorus, and dead fish—is now a widespread
hazard in Asia, where 90 percent of farmed fish are located. To
keep fish alive in densely stocked pens, some Asian farmers
resort to antibiotics and pesticides that are banned for use 1n
the United States, Europe, and Japan.

National Geographic: How to farm a better fish https://www.nationalgeographic.com/foodfeatures/aquaculture/

ECOLOGICAL
IMPACTS
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https://www.nationalgeographic.com/foodfeatures/aquaculture/

Impacts of Open Pen
Aquaculture System

Use of vaccines has reduced @
the amount of antibiotics and

L2s et S
Plant-based food now parasiticides needed, but may ‘ A
replaces fishmeal made still be used heavily in countries i
from wild-caught fish that don't regulate usage. —

Parasites and disease
can pass from pens to
other species passing by

=t

L4

Escaped fish could be
non-native to the area and
enter the environment as an
invasive species

Fish waste builds up below the pens,
lowering the surrounding water quality
and affecting the ecosystem.

ECOLOGICAL

IMPACTS

Environmental impacts of fish farming
https://www.fix.com/blog/breakingdown-

fish-farming/
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POSITIVE
IMPACTS

Oyster @ @, mussel@, and algae aquaculture@provide 1

local seafood, improve water quality, protect against storm surge
and provide essential habitat.

Net pen aquaculture @ provides environmentally and economically
sustainable seafood and diversifies maritime jobs and commerce.
Innovative offshore technology like submersible cages @ allows
large-scale food production compatible with other ocean uses.

Coastal Aquaculture Siting and Sustainability Progran

[lustration by Joyce Hui. Source: NOAA https://www.noaa.gov/stories/story-map-farming-in-water \
E‘eeography Tea;I;e::s Association




SITE CONSIDERATIONS for sustainability

Area not optimal for
aquaculture operations

Aquaculture
development
zones

Seaweed farming in Net pen farming
estuary to maximize

in fast currents
environmental benefits and deep water

Offshore cages minimize

impacts to seafloor and
fishing communities
Mangrove Sea Seaweed Not deep Net pen Major fishing Coral Offzhore cage Too
area wrass farming enough farming area Reef
meadow

farming [L-'u
rom

port
t b

a

|
\

Current
‘woter quality (MSeal 1> knot)

R Corrent
(Meal m1> knet)

idea! depth

100+ 1t
Aquaculture in mangrove forests, on

Appropriate spacing between
seagrass meadows, or near coral reefs could

Aquaculture in major

aquaculture too far from
farms to not exceed environ- fishing area would have 2 ports and other infrastructure
have a negative environmental impact mental carrying capacity would not be profitable

negative social impact

Source: The Aquaculture Opportunity— https://www.nature.org/en-us/what-we-do/our-insights/perspectives/the-aquaculture-opportunity/
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SUSTAINBILITY

Giant Japanese scallops thrive on fish
waste off Canada’s Vancouver Island.
The farm also uses sea cucumbers and
kelp to consume excretions from nearby
pens of native sablefish.

Source: National Geographic https://www.nationalgeographic.com/
foodfeatures/aquaculture/
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N —— SUSTAINBILITY
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Source: http://www.joycehuiart.com/featured02.php
https://www.dfo-mpo.gc.ca/aquaculture/sci-res/imta-
amti/imta-amti-eng.htm

Organic Large Particulate Nutrfénts
$* Organic Fine Particulate Nutrénts =~ WaterCurrent
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https://www.dfo-mpo.gc.ca/aquaculture/sci-res/imta-amti/imta-amti-eng.htm

Seaweed Aquaculture |
What's happening here?

Photo: Shutterstock GTANSW ACT
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Algae Seagrass

Algae vs seagrass — https://ocean.si.edu/holding-tank/images-hide/algae-vs-seagrass What is seagrass? — https://www.thoughtco.com/what-isseaweed-2291912

“Algae are classified into three groups: red, brown, and green algae. While some algae have root-like structures
called holdfasts, algae do not have true roots or leaves. Like plants, they do photosynthesis, but unlike plants, they are
single-celled. These single cells may exist individually or in colonies.’
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Can you identify conditions required for seaweed
aquaculture using this image?
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Credit Leyo /Wikimedia Commons/CC BY-SA 2.5 CH
Source: THE WORLD https://www.pri.org/stories/2016-09-24/seaweed-industry-booms-how-can-we-farm-seaweed-more-sustainably
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Source: NASA Earth Observatory Goddard Space Flight Centre on Flickr https://www.flickr.com/photos/gsfc/17320902662/in/photolist-soA9UN-soKEa6-KrobV4- - T o
hk6iTB-hk4UPe-JTgTpB-hk505Y-2iXzsa7-rYNYkz-2c2tDul-hk6ihr-2c2tJ8E-DLpkBL-s5Swdic Ge"g“""”e“'}et‘,m‘:ﬁ':::‘.



https://www.flickr.com/photos/gsfc/17320902662/in/photolist-soA9UN-soKEa6-KrobV4-hk6iTB-hk4UPe-JTgTpB-hk5o5Y-2iXzsa7-rYNYkz-2c2tDu1-hk6ihr-2c2tJ8E-DLpkBL-s5wdic

3D Ocean Farming

An exciting innouation in aquaculture that utilizes
the entire water column to farm a range of species
while benefiting the ecosystem that surrounds it.

Energy Security: A small

network of these farms could
grow enough biofuel to replace
all of the oil used in the U.S,

' Entire farm acts as a natural filter that removes large
amounts of harmful pollutants from the ocean like
Nitrogen & CO2. This helps offset climate change

impacts and reduce ocean dead zones.

More biodiversity,
higher ylelds

o=

Zero Inputs:
No need for fresh
water, fertilizer,

or pesticides

As a food crop,
seaweed Is rich in
nutrients such as
protein, calclum,

and vitamin C

How can 3D seaweed production
contribute to a sustainable aquaculture
industry that benefits the environment?

Source: https://www.fix.com/blog/breaking-down-fish-farming/


https://www.fix.com/blog/breaking-down-fish-farming/

How can seaweed contribute to sustainable aquaculture that benefits the environment?

Shellfish Farming Seaweed Farming

‘ £ THE NATURE CONSERVANCY
i
Mitigate Nutrient Provide Habitats - Support Fish Stocks . Reduce Local Climate
Pollution Change Impacts

Source: Catalysing the Blue Revolution: How Investors Can Turn the Tide on @| |

Aquaculture, NATURE - https://www.nature.org/en-us/what-we-do/our-insights/perspectives/how-investors-can-turn-the-tide-on-aquaculture/
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HUON AQUACULTURE

yort Hatchery

Devonport @

+ Launceston
o Springfield Hatcher

TASMANIA

AUSTRALIA

Botony
Processing
Facility

) t Hatchery
Lonnavele Hatchery Hobart

Forest Home Hatchery

_Norfolk Bay
2 farm sites
(unused)

Salmen Ni

"Storm Bay

Huon Engineering 4 farm sites
hop and Net Slab

Hideaway Bay
8 farm sites

Source: Huon aquaculture https://www.huonaqua.com.au/about/operations/
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https://www.huonaqua.com.au/about/operations/

What are the environmental conditions that need to be
replicated to farm salmon?

RETURNING SALMON are no longer able to eat, but
move steadily upstream using their stored fat reserves.

PACIFIC SALMON
live in the Puget Sound
and ocean for 1-2 years.

SPAWNING
SALMON
return to the
stream of their
birth in the Fall

After spawning,
the salmon die.
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EGGS incubate ‘|
in the gravel. !

A RIVER .-,

~
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......
----------

SMOLTS grow ’

; bigger in the Puget
Sound before moving
o - into the ocean.

S
~
~
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-
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to lay their eggs.

Source: http://www.wipa.org/fish-wildlife/native-fish-amphibians/

WATCH

The Life Cycle of the Atlantic
Salmon animation (5 minutes)

https://www.youtube.com/watch?v=2{GLzEvWuYA

OR

Life cycle of the salmon (6

minutes)
https:/ /www.youtube.com/watch?v=nlSoUXI{]

EeQ

G

The
| . .
Geography Teachers Association
| of NSW & ACT Inc.


http://www.wfpa.org/fish-wildlife/native-fish-amphibians/
https://www.youtube.com/watch?v=2fGLzEvWuYA
https://www.youtube.com/watch?v=nlSoUXfJEeQ

HUON AQUACULTURE :

VERTICAL INTEGRATION

Marine Farms Harvesting Processing Market

Live Fish emx

Selective Feeding Value Added
Breeding Processing
Program

Fish
Husbandry

by A
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Net Predator
Management Control

http://investors.huonaqua.com.au/FormBuilder/ Resource/_module/y8hXOlgfx0a4WjS
UgjZk7A/docs/Reports/Annual/2017/HTML 1/what_we_do.htm

Photo: Shutterstock GTANSW ACT


http://investors.huonaqua.com.au/FormBuilder/_Resource/_module/y8hXOlgfx0a4WjSUgjZk7A/docs/Reports/Annual/2017/HTML1/what_we_do.htm

HUON AQUACULTURE : VERTICAL EXAGGERATION

Hatcheries Nurseries Marine Farms Harvesting Processing

Selective Feeding Value Added
Breeding Processing
Program

Fish
Husbandry

Net Bathing Predator
Management Control

Market
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HUON AQUACULTURE : INLAND OPERATIONS / HATCHERIES

https://www.huonaqua.com.au/our-approach/our-operations/freshwater-operations/
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https://www.huonaqua.com.au/our-approach/our-operations/freshwater-operations/

HUON AQUACULTURE : OFESHORE OPERATIONS / SEA PENS

Windsurfer Fully enclosed walkway protects workers ~ Taut overhead nets keep birds Nets are
poles withstand and is a very safe work platform. away from feed and fish. made from the
buffeting same strong,
Tasmanian winds ‘ lightweight
[ e e material used in
bullet-proof vests
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Double net In-situ net cleaner
system keeps ‘BB | — s safer and
seals away from TR more efficient
workers and fish. and is controlled
remotely.

Gritty sediment

at deeper New screw

lease sites, anchors reduce
better for the ¢ 240m Circumference (91,000m3) ——— seabed impact

environment

Wider, deeper nets increases space for fish and gives

New pen design

https://www.huonaqua.com.au/wp-content/uploads/2020/09/Fortress-Pens-Fact-Sheet-FINAL.pdf
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HUON AQUACULTURE

OFFSHORE
OPERATIONS

The Ronja Huon Well-Boat

FORTRESS PENS
240m circumference doublenetied pens that are the biggest in the world

Wildife safety: Seols are p

become tapped. The doublenetted design and material discourages birds from resting on the

ented from entering the pens which means that they are unable to

pens and prevents them from accessing fish feed, reducing the likelihood of bird enfanglements
Reduced environmental impact: \\aste from the fish in the lorger pens is dispersed over o
bigger area and the natural bioka can then digest any wasle as it is generated making it easier
for the environment to natura! ly “process” it

Employee safety: The flat, enclosed wolkway of the new pens provides @ safer and more sioble
work plotform for farm workers particularly in bod weather. Seals ore also unable to access the
walkways, reducing the likelihood of aggressive seals interacting with employees

Marine debris: The new pens cope well with extreme weather which means that debris caused

by weather is minimised

IN-SITU NET CLEANING
Reduced potential for marine debris: Nets are not typically removed from pens for deaning

which in turn reduces the opportunily for marine debris o be created, additionally, less rope
used in the new pen design reduces patential for rope 1o be lost from the pen.
Improved health and welfare: ity clearing enables more regular cleaning of nets which

mproves water flow and reduces stress on the fish

WELLBOAT

Siate of the art vessel for bathing fish in freshwater, ransporting fish
9 poring

arvest and smolt

jveni le salm ea

Reduced stress on fish during freshwater bathing: The wellboat makes the process of bathing
and ransporting fish for less stressful, thus improving their welkare,
Improved !dﬂlybf workers: |t provides a safer working plaform for workers undertaking

bathing operations during adverse weather.

Reduced community impact: It underiakes o range of fundions and means that we have almost
eliminated towing of pens and reduced the need for higher numbers of smaller, noisier vessels to

be moving around the walerways
Reduced freshwater use: The Ronjo Huon reuses freshwoter ot least four times compared 1o
single use for radttional bathing methods:

Improved biosecurity: By transporting all fish in an enclosed system that can be seiilised, the

polential for disease ransfer is reduced

MOORINGS

New heavy duty moorings support the new Fortress Pens

Safer and more secure moorings: Alows the pers to be moored safely in higher energy stes

FEEDING TECHNOLOGY

We have developed next generation pellet recognition video technology which has been
rolled out across our feed barges. The pellet recognifion video technology enables us

to monitor high quality video and continuous sensor information from across all of our

pens. Due o a lack of sutable technology in the market Huon has developed and is now
implementing cutting edge Wifi technology which is able to connect network sensors over
long distances on our offshore leases

Improved health and welfare of fish: All fish can be fed ot he same fime and waiched
remolely using the new system to v.fﬂnhf\,‘ any signs of stress or disease.

Reduced impact on the environment: \\e can feed fish stictly to appetite with reduced
potential for feed 1o fall to the seafloor

Improved safety for workers: Remote operation of the system means stoff con monitor fish

and feed without risk during extreme weather

https://www.huonaqua.com.au/our-approach/our-operations/
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HUON AQUACULTURE: SUSTAINABILITY DASHBOARD

HOME

Welcome to our Sustainability Dashboard. This dashboard was the first of its kind for our C an you 1dent1fy

industry with live data making its way from our reporting systems to your screen. Inspired by

our desire to help people better understand what we do, we've tried to take the questions you .

ask us the most and put the answers and measures up for all to see. We want you to have the 3 plllars Of
accurate, current information about the way we farm, manage the welfare of our fish and our

G R sustainability )
i Social, economic,
environmental) on
the Sustainability
Dashboard?

WILDLIFE MORTALITIES EMPLOYEES

ENVIRONMENT

46
R /26

PEOPLE & Employees

SAFETY
Bird 40

Seal 6

OUR FARMS
TEMPERATURE GROWTH AND DEVELOPMENT

G
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