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An Educational Unit for Primary Schools

Growing Salmon Sustainably

Level

5-6

Curriculum Area

Geography/HASS

Print Resource
Rationale

This resource aims to provide teachers of students in Years 5/6 with information to investigate fish

farming/aquaculture in Australia and determine its future sustainability.

The learning objectives of the educational resources are to:

Gain an understanding of aquaculture and why it is necessary to provide the world’s

growing population with an important source of protein.

Explore the best environmental conditions and optimal locations for growing/farming aquatic

species, in a managed environment.

Develop a flow chart to identify the supply chain, from hatchling to plate, of the Atlantic

salmon, including the environmental and human influences each step involves.
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Use data to predict the future of Atlantic salmon as a sustainable aquaculture product in

Tasmanian waters

Investigate the various viewpoints relating to the environmental management of a

sustainable farmed fish industry

Communicate their findings to an audience.

General Objectives

Support Primary Industries Education Foundation Australia and its members in expanding

awareness about primary industries in Australia by engaging and informing teachers and

students about the role and importance of primary industries in the Australian economy,

environment and wider community.  

Provide resources, which help build leadership skills amongst teachers and students in

communicating about food and fibre production and primary industries in Australia.  

Develop educational resources that can be used across Australia to provide

encouragement, information and practical teaching advice that will support efforts to teach

about food and fibre production and the primary industries sector.  

Demonstrate to students that everyone can consider careers in primary industries and along

the supply chain of food and fibre products.  

Develop engaging learning programs using an inquiry process aligned with the Australian

Curriculum.  

Develop in school communities, an integrated primary industries education program that

emphasises the relationship between food and fibre industries, individuals, communities, the

environment and our economy.  These educational resources are an effort to provide

practical support to teachers and students learning about food and fibre production and

primary industries in schools.

About the approach

This resource aims to provide students and teachers in grades 5 or 6 HASS with an investigation

into the sustainability of fish farming in Australia.

Students will have the opportunity to:
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Present their findings to a real audience

Reflect on the process and their understanding of it

Resource description

This unit of work will explore the environmental influences for growing a species of fish in certain

geographic locations around Australia. The Atlantic salmon species will be the focus; however

other fish/aquatic species will also be explored. The specific environmental conditions required by

the species will be investigated. Students will explore how these fish farms are managed and

investigate current environmental best practice such as measures implemented by Aquaculture

Stewardship Council (ASC) as the global benchmark on sustainably produced salmon. Maps will

be used to develop an understanding of the impacts of ocean temperatures on the farming of

marine species.

Curriculum focus

Students will:

Investigate technological developments that have been applied to fish farming to improve

yield and sustainability 

Investigate the supply chain of all elements that go in to producing salmon, ‘pen to plate’

Design and/or create a model using technology to create a solution to an industry based

challenge

Present these models or designs to an audience following the study

Explore the nutritional benefits of consuming salmon

Based on Australian Curriculum, Assessment and Reporting Authority (ACARA) materials

downloaded from the Australian Curriculum website in February 2015. ACARA does not endorse

any changes that have been made to the Australian Curriculum.  

https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Australian Curriculum content descriptors

Year 5/6 Georgraphy

Knowledge and Understanding 

The environmental and human influences on the location and characteristics of a place and the

management of spaces within them (ACHASSK113)

Skills include formulating a question and research plan, recording and representing data, using a

variety of spatial technologies and communicating using appropriate geographical vocabulary and

texts.

This unit covers the cross curriculum priority of sustainability as students are asked to develop a

management plan, which considers the environmental, economic and social impacts on a local

community of building a new salmon farm

General Capabilities

Literacy

This resource incorporates the two overarching processes of literacy: Comprehending texts

through listening, reading and viewing; and Composing texts through speaking, writing and

creating.

Numeracy

On the numeracy learning continuum, students will apply their understanding of patterns and

relationships when solving problems in authentic contexts. In this resource students will recognise

that mathematics is constantly used outside the mathematics classroom and that numerate

people apply general mathematical skills in a wide range of familiar and unfamiliar situations.

Sustainability

OI.8: Designing action for sustainability requires an evaluation of past practices, the assessment

of scientific and technological developments, and balanced judgments based on projected future

economic, social and environmental impacts.

Using this resource

https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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depth of knowledge. But the many YouTube video clip links provide plenty of depth of knowledge

to complete the tasks suggested.

Use the technology that you have available in your classroom to reduce the use of paper when

providing students with the worksheets and certainly vary your delivery of the videos by use of an

interactive whiteboard or delivering videos to a student’s personal iPad or tablet.

Drawing and annotating the maps will improve student understanding of the spatial aspects of

this unit.

Resource sheets are provided for some tasks and may be provided to students. Often there are

different resource/information sheets for different groups so not all students require a copy of

each item.

Resourcing this unit

The resources suggested are from a variety of perspectives and often written or produced by the

specific interest groups. The ABC Video clips are more general in nature but it is worth discussing

any possible bias that may be evident in the information that you present to your class. There is a

strong emphasis in the unit on gathering information, ideas and data; and then interpreting it.

Some YouTube and online videos, in addition to internet-based resources are suggested in the

unit. You will need to investigate what is available in your school and how best to deliver it.

Complementary VR Experience

This resource has supporting VR experience that complements the learning objectives of this

topic. The VR experiences are represented throughout the resource. To access the VR

experiences it is best to download the FarmVR app on your mobile device.

Industry Contacts

https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Aquaculture Stewardship Council: https://www.asc-aqua.org/what-we-do/our-standards/farm-

standards/the-salmon-standard/

(https://web.archive.org/web/20200413071514/https://www.asc-aqua.org/what-we-do/our-

standards/farm-standards/the-salmon-standard/)

Assessment

The unit provides an opportunity for a range of skills and understandings to be observed.

Students could be assessed on the completed map that they produce for Lesson 5, which

identifies the location of Atlantic salmon farming regions in Tasmania. Alternately they could be

assessed relating to their involvement in the role-play group task in Lesson 6.

The following student learning areas could be considered:

understandings about the topic

ability to use and analyse a range of texts and other resources

ability to use maps and diagrams to synthesise information

ability to investigate problems and suggest solutions

ability to work cooperatively with others

approach to learning (independence, confidence, participation and enthusiasm)

ability to communicate their point of view with some supporting evidence.

Length of Unit

Most lessons are approximately one hour, but may be a little more or less. Teachers may alter as

necessary to fit class interests and abilities.

Learning Sequence

https://web.archive.org/web/20200413071514/http://frdc.com.au/
https://web.archive.org/web/20200413071514/https://www.asc-aqua.org/what-we-do/our-standards/farm-standards/the-salmon-standard/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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1

1 x 60min lesson

Students share what they know

about seafood.

Students identify why aquaculture is

necessary to protect wild caught fish

stocks and the aquatic environment.

Introduction to the environmental

concerns relating to over fishing

of wild fish.

2

1 x 60min lesson

Students investigate several

methods of aquaculture practiced in

Australia.

Students use this knowledge to

compare the environmental

requirements of each farmed

species.

Introduction to aquaculture in

Australia.

3

6 x 60min lesson

Case study: Atlantic salmon.

Students identify the global locations

that have environments that are

climatically suitable for the Atlantic

salmon to survive in both as their

natural and human environment (sea

pens).

Mapping task to identify wild

habitat and possible farming

locations for Atlantic salmon.

4

1 x 60min lesson

Students become aware of the

salmon industry in Tasmania. They

investigate what ‘egg to plate‘

means and how the industry is

organised within Tasmania.

Students investigate the farming

process, the equipment used and

the environmental protections

employed.

Introduction to the Tasmanian

salmon industry.

https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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1 x 60min lesson industry in Tasmania.

Students investigate a comparison

between their map and a map of sea

temperatures to identify possible

environmental considerations and

adaptability of the fish farming

industry.

Learn about selective breeding

programs that ensure best

survival and growth of salmon

against rising temperature and

disease into the future

6

1 x 60min lesson

Students take part in a role-play to

investigate the local planning issues

involved in further expansion of the

salmon industry in Tasmania. What

are the views of different interest

groups relating to this issue and how

might their concerns be allayed.

Who should be involved when

decisions are made about future

locations and the management

of new farms?

Glossary

Aquaculture: Farming underwater in pens, ponds or on platforms of marine products such as

fish, shellfish or seaweed. It can be in fresh or salt water, at sea or on land.

Sustainability: A way of living, which meets the needs of the present without compromising the

ability of future generations to meet their needs.

Sea Pens: managed facility where livestock/fish are provided a balanced and nutritious diet for

the purpose of producing stock of a consistent quality and quantity. Sea pens are used to raise

both salmon and tuna.

Teacher Background

In 2010 the Australian Council for Educational Research conducted a food and fibre survey with

students in Year 6, Year 10, and Teachers. This survey was written as a report in 2011, called

‘Food, fibre and the future’. 
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Industries were not high, particularly in Fisheries. 

Fisheries, in particular, appears to be an area in which teachers do not feel knowledgeable, with

around 20% of teachers surveyed indicating that they were unfamiliar with any issues in the

industry.

Grade 10 students were presented with several seafood species and asked to select which of

these were farmed in Australia. All of these seafood species are currently farmed in Australia.

26% of students identified that eels were farmed.

82% of students identified that barramundi were farmed.

27% of students identified that salmon were farmed.

84% of students identified that prawns were farmed.

80% of students identified that oysters were farmed.

While the majority of Grade 10 students were able to identify barramundi, prawns and oysters as

species that are farmed in Australia, only around one in four students were aware that salmon and

eels are also farmed.

  This survey has provided some insight as to the knowledge gaps in primary industries education

and how these gaps may be bridged with educational resources such as this one.

Australian Fisheries overview

The Australian Government ensures Commonwealth fisheries are managed sustainably for the

benefit of all Australians.

Fisheries are managed under the Australian Government Department of Agriculture and Water

Resources. Australian produces a range of seafood products. These include approximately:

600 commercial species

1000 recreational species and

100 species from aquaculture

On a global scale Australia is a minor player in the seafood industry producing less that 0.15% of

global seafood. Australia is a net importer of fisheries and aquaculture products, and since

2007/08 the gap between the value of fisheries and aquaculture products imported and exported

has widened.

Commercial fishing is the harvesting of wild fish. Aquaculture is the raising of fish for harvest under

controlled conditions.

https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Australian-flagged fishing vessels operating on the high seas.

Source: http://www.agriculture.gov.au/fisheries/domestic/managing-australian-fisheries

(https://web.archive.org/web/20200413071514/http://www.agriculture.gov.au/fisheries/domestic/

managing-australian-fisheries )

A focus on Aquaculture

Aquaculture is defined by the United Nations Food and Agriculture Organisation as ‘the farming of

aquatic organisms including fish, molluscs, crustaceans and aquatic plants with some sort of

intervention in the rearing processes to enhance production, such as regular stocking, feeding

and protection from predators’.

There are various stages of aquaculture operations including:

a hatchery operation which produces fertilised eggs, larvae or fingerlings

a nursery operation which nurses small larvae to fingerlings or juveniles

a grow-out operation which farms fingerlings or juveniles to marketable sizes.

Depending on the species being farmed, aquaculture can be carried out in freshwater, brackish

water or marine water. There are a number of different systems that can be used for aquaculture,

including ponds, tanks, pens and floating cages.

Aquaculture can be extensive, semi-intensive or intensive, depending on the level of input and

https://web.archive.org/web/20200413071514/http://www.agriculture.gov.au/fisheries/domestic/managing-australian-fisheries
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
https://archive.org/account/login.php
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prawn farming), whereas extensive aquaculture allows the stock to grow on its own, using natural

food sources and conditions (such as oyster farming).

Aquaculture can also be operated with other agriculture activities forming an integrated

aquaculture–agriculture system. An example of an integrated aquaculture–agriculture system is

the farming of fish in a rice field, or an aquaponic system.

Trends in Aquaculture

As a result, Tasmania became the largest Australian producer by value of fisheries and

aquaculture products during this period, accounting for 30 per cent of gross value of production in

2014–15, up from 16 per cent in 2004–05.

Other aquaculture sectors that grew significantly in real terms over this period:

Prawn (up $20 million),

Barramundi (up $17 million) and

Abalone (up $12 million).

https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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185 per cent (up 31 551 tonnes) in this period, accounting for 74 per cent of growth in the

volume of aquaculture products.

Since 2005, exports of Australia’s fisheries and aquaculture products have shifted from Japan, to

Hong Kong, China, and Vietnam region with the major export product being rock lobster.

Between 2004/05 and 2014/15 Australians consumption of seafood has increased at an average

annual rate of 1.2%.

Source: FISH, Volume 24, Number 4, December 2016, pg 14. http://www.frdc.com.au/Media-

and-Publications/FISH

(https://web.archive.org/web/20200413071514/http://www.frdc.com.au/Media-and-

Publications/FISH)

About Tassal

Tassal are the largest producers of Salmon out of the 4 companies operating in Tasmania. Tassal

grow Atlantic Salmon, Salmo salar, originating from Nova Scotia in Canada in the 1960’s. This is

the Tassal timeline for working with salmon:

https://web.archive.org/web/20200413071514/http://www.frdc.com.au/Media-and-Publications/FISH
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Source: Modified from http://www.tassal.com.au/our-history/

(https://web.archive.org/web/20200413071514/http://www.tassal.com.au/our-history/)

Tassal recognises that responsible salmon farming requires the understanding and best practice

management of the environment and ecological impacts on biodiversity. Tassal use sophisticated

modelling and monitoring programs in collaboration with research groups such as CSIRO and

Institute for Marine and Antarctic Science (IMAS), to investigate changes on farm and off farm

sites to monitor water quality enabling adaptive farm management, and invest in further research

into this area.

The salmon industry is strictly monitored and follows the guidelines of the Aquaculture

Stewardship Council requirements. Weblink: https://www.asc-aqua.org/what-we-do/our-

standards/farm-standards/the-salmon-standard/

(https://web.archive.org/web/20200413071514/https://www.asc-aqua.org/what-we-do/our-

standards/farm-standards/the-salmon-standard/)

Under Principle 2 of the Aquaculture Stewardship (ASC) requirements, Tassal are required to

address potential impacts from farming operations on biodiversity and ecosystem function. The

criteria focus on benthic impacts, siting, effects of chemical inputs and effects of nutrient loading.

In response to the criteria, Tassal have conducted Biodiversity Focused Environmental Impact

Assessments (BFEIA) for all of grow out leases.

The assessments include habitat and species that could be reasonably impacted by the farm and

incorporate:

The identification of proximity to critical, sensitive or protected habitats and species

https://web.archive.org/web/20200413071514/http://www.tassal.com.au/our-history/
https://web.archive.org/web/20200413071514/https://www.asc-aqua.org/what-we-do/our-standards/farm-standards/the-salmon-standard/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html


/

A description of strategies and programs to eliminate or minimise any identified impacts.

As with other food producing industries, Tassal is researching how to sustainably increase

production through improved efficiencies. An increase in production does not necessarily require

a matching increase in footprint (marine lease space). Tassal have already achieved significant

production gains through improved animal husbandry, fish health, wildlife exclusion and selective

breeding. The future for the sustainable production of salmon is with emerging and innovative

technologies in engineering, selective breeding, and fish welfare. In comparison to other land

based farming, salmon is one of the lowest carbon footprint proteins available, with one of the

lowest rates of freshwater consumption per kilogram of production. Salmon has one of the

highest feed input to growth conversion rates (1.35 to 1), with around 65kg salmon produced for

every 100kg feed, compared to an equivalent 13kg of pork and 20kg of poultry.

Terminology:

Egg: unfertilised ovum

Embryo: after fertilisation, before hatching

Alevin: after hatching, before emergence from the gravel, not freely swimming

Fry: newly emerged juvenile, rearing in freshwater, freely swimming

Parr: juvenile, rearing in freshwater, dark pigment banding on body

Smolt: transitional stage to the marine form

Jack: mature male younger than the females

Redd: nest, including one or more egg pockets

Anadromous fish: born in fresh water, then living in sea-water for most of its life, before returning

to fresh water to spawn.

Adaptations:

any alteration in the structure or function of an organism or any of its parts that results from

natural selection and by which the organism becomes better fitted to survive and multiply in

its environment.

a form or structure modified to fit a changed environment.

the ability of a species to survive in a particular ecological niche, especially because of

alterations of form or behaviour brought about through natural selection.

References:

Australian Fisheries information:

http://data.daff.gov.au/data/warehouse/9aam/afstad9aamd003/2015/AustFishAquacStats_2015

https://web.archive.org/web/20200413071514/http://data.daff.gov.au/data/warehouse/9aam/afstad9aamd003/2015/AustFishAquacStats_2015_v1.0.0.pdf
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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stad9aamd003/2015/AustFishAquacStats_2015_v1.0.0.pdf )

A focus on aquaculture: http://www.agriculture.gov.au/fisheries/aquaculture

(https://web.archive.org/web/20200413071514/http://www.agriculture.gov.au/fisheries/aquacultu

re)

Trends in Aquaculture:

http://data.daff.gov.au/data/warehouse/9aam/afstad9aamd003/2015/AustFishAquacStats_2015

_v1.0.0.pdf

(https://web.archive.org/web/20200413071514/http://data.daff.gov.au/data/warehouse/9aam/af

stad9aamd003/2015/AustFishAquacStats_2015_v1.0.0.pdf)

Terminology:

http://courses.washington.edu/fish450/Lecture%20PDFs/salmon%20introduction.pdf

(https://web.archive.org/web/20200413071514/http://courses.washington.edu/fish450/Lecture%

20PDFs/salmon%20introduction.pdf)

http://www.dictionary.com/browse/adaptation

(https://web.archive.org/web/20200413071514/http://www.dictionary.com/browse/adaptation)

Lesson 1: What is aquaculture and why do we need it?

Teacher Background information

Aquaculture is effectively underwater farming. The most common species farmed globally are fish,

shellfish and seaweed. The main reason for farming aquatic species is that there is a market for

the products farmed that is increasing faster than the available wild catch.

People are aware of the health benefits of eating fish particularly due to their high levels of omega-

3-fatty acids and vitamin D. Wild catch or harvest of seafood products directly from oceans and

rivers is rapidly becoming unsustainable. The rising global population and its increasing need for

protein have grown faster than wild fish stocks can be replenished. It is estimated that within the

next couple of years the world will be producing half of its seafood requirements using

aquaculture.

There are three ways that fish/ shellfish can be farmed in Australia: 

wild caught from the ocean or rivers

farmed or aquaculture

https://web.archive.org/web/20200413071514/http://data.daff.gov.au/data/warehouse/9aam/afstad9aamd003/2015/AustFishAquacStats_2015_v1.0.0.pdf
https://web.archive.org/web/20200413071514/http://www.agriculture.gov.au/fisheries/aquaculture
https://web.archive.org/web/20200413071514/http://data.daff.gov.au/data/warehouse/9aam/afstad9aamd003/2015/AustFishAquacStats_2015_v1.0.0.pdf
https://web.archive.org/web/20200413071514/http://courses.washington.edu/fish450/Lecture%20PDFs/salmon%20introduction.pdf
https://web.archive.org/web/20200413071514/http://www.dictionary.com/browse/adaptation
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Most of Australia’s current fish imports are from New Zealand, Vietnam and China. 
There are three main methods of aquaculture. 

1. Sea Pens. Large netted pens floating in estuaries or bays, where large schools of fish are

fed and reared for market. This form of aquaculture relies on the local currents to disperse

nutrient waste into the local environment.

2. Land-based tanks or ponds either in a building or outside, in which fresh or saltwater finfish

or shellfish are raised. These are usually closed systems or ones that remove waste

materials before releasing water into the local environment.

3. Prawn ponds. Land-based saltwater ponds built in coastal areas. Potential problems are

destruction of coastal habitat and the release of nutrient rich wastewater.

Sardines are Australia’s largest wild caught species by weight/production that are predominantly

used in fish feed for farmed fish species Tasmanian salmon producer Tassal, source the wild fish

component in feed from international waters being sustainably caught anchovies from South

America. The other significant wild catches are shark and flathead that we eat and prawns, rock

lobsters and tuna that we export. The largest quantity of seafood raised by aquaculture is Atlantic

salmon in Tasmania. Australia also farms rainbow trout, blue fin tuna, barramundi and prawns

either in the ocean or on land. Australia imports over 50 per cent of the seafood that we eat. Over

50 per cent of imports are of fresh, chilled or frozen prawns, salmon or tuna and about 40 per

cent of our imports are canned.

Useful resources:

https://www.youtube.com/watch?v=a7cDt5r2pGY

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=a7cDt5r2pGY) Ted talk with good graphics 2016 (15 mins)

https://www.youtube.com/watch?v=oSdEQNY1mkA

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=oSdEQNY1mkA) Ted talk about the why and how of aquaculture 2016 (11 mins)

https://www.forteachersforstudents.com.au/site/fun-student-activities/protecting-fishing-future/

(https://web.archive.org/web/20200413071514/https://www.forteachersforstudents.com.au/site/

fun-student-activities/protecting-fishing-future/) find-a-word activity

Equipment

White board/smart board

2019 2020 20

https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=a7cDt5r2pGY
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=oSdEQNY1mkA
https://web.archive.org/web/20200413071514/https://www.forteachersforstudents.com.au/site/fun-student-activities/protecting-fishing-future/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Lesson 1 Worksheet (pdf/Tassal/Geog/2_Lesson 1 work sheet.pdf)

Download resource: Lesson 1 Worksheet

Lesson steps

1. In small groups of 2–4 students complete a brainstorm activity to list foods that come from

aquatic/marine environments

2. Make a master list of this information on the whiteboard. (Students’ often like to add their

own responses to the board, it takes time but can result in ownership of the responses)

3. Classify the responses on the board e.g. Underline shell fish, circle fish with fins, put a cloud

around any that no student has eaten etc.

4. Ask your students to all share any fishy story with their group. It could be ‘a fishing tale’, ‘the

day I touched a fish’, ‘my pet fish’ or ‘the first time I ate sushi’. Each group selects the best

story to be shared with the class or it could just be with the closest group.

5. Watch several YouTube clips and work with students to answer the questions on Lesson 1

worksheet. This task could also be completed as a group. If the students share

responsibility for collecting the answers they will not have to write as much while listening to

the clips. The question sheet could be emailed to student laptops/tablets or photocopied.

a. Then “Aquaculture”: https://www.youtube.com/watch?v=8FmgMmrHN7A

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=8FmgMmrHN7A)

b. “The case for fish farming: https://www.youtube.com/watch?v=a7cDt5r2pGY

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=a7cDt5r2pGY)

c. The first 12 minutes is plenty but it may be good to stop this clip a couple of times to check

student understanding as it quite detailed information. You can also turn on the closed captions.

Using their notes taken whilst watching the video clips, ask students to write a paragraph or

draw a cartoon or an annotated diagram to explain why aquaculture is so important to the

future of the Earth’s aquatic environment.

Students who finish quickly could attempt the word find a word from

https://www.forteachersforstudents.com.au/site/fun-student-activities/protecting-fishing-

future/

(https://web.archive.org/web/20200413071514/https://www.forteachersforstudents.com.a

u/site/fun-student-activities/protecting-fishing-future/)

https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/2_Lesson%201%20work%20sheet.pdf
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=8FmgMmrHN7A
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=a7cDt5r2pGY
https://web.archive.org/web/20200413071514/https://www.forteachersforstudents.com.au/site/fun-student-activities/protecting-fishing-future/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Lesson 2: How are fish species farmed in Australia?

Teacher Background information

Australia has a reputation for producing, safe, sustainable and high-quality seafood products. Is

this the case? How do we know if the seafood farmed in Australia is produced sustainably? 

Our largest aquaculture industry in Australia is the farming of Atlantic salmon in the sea

surrounding Tasmania. The other finfish farmed are barramundi, rainbow trout and blue fin tuna.

There is also a significant prawn shellfish aquaculture.

Barramundi 

Barramundi is farmed in every state of Australia although predominantly in the Northern Territory

and Queensland. It requires a water temperature of 28° C. It lives in fresh or salt water and is fed

on a meal that includes wild caught fish. Like prawns, Barramundi are mostly grown in land-

based ponds, but some are raised in sea pens for part of their lives and others are grown in large

aquarium-style tanks. They take nine months to reach plate size and grow for two years to reach

banquet size of about three kilograms. In Victoria one barramundi farm uses geothermally-heated

underground spring water. The industry, particularly pond- and tank-raised fish, is also very careful

about its treatment of wastewater to minimise the release of nutrients into the local environment.

Rainbow trout 

Rainbow trout require fresh, mostly clear water, with a temperature of about 15°C. They are

predominantly raised in the NSW and Victorian high country. Rainbow trout are produced in deep

ponds adjacent to a cool stream and are fed on pellets that include some wild caught fish. Like

Atlantic salmon they are an introduced species. They take about one year to reach maturity. The

farms are careful to make sure that their wastewater is treated to reduce excess nutrients from

entering the local aquatic environment.

Southern blue fin tuna

Southern blue fin tuna are sea pen-fattened in a system similar to that of salmon. The wild tuna

are migratory with a range that extends from mid NSW to central Western Australia. They prefer

to live in sea temperatures of 18–20°C but can tolerate temperatures from 3–30°C. The tuna

aquaculture industry is located near to Port Lincoln in South Australia. Southern Ocean fish are

caught and fattened in pens for 3–5 months. Some of these pens can be up to 25 kilometres off

shore. Fish are fed a mixture of high fat imported sardines and anchovies and locally caught

sardines. No chemicals or antibiotics are used and most of the fish harvested are snap frozen and

https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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shore is being trialled in places where there are stronger currents to increase nutrient dispersal

and reduce onshore impacts.

Prawn

The Prawn Farmers Association says that Australian prawn farms are sustainably managed. The

prawns are mostly grown in Queensland, in large ponds on flat land located close to the coast.

Prawns require a water temperature of 25°C, clean salt water and take about six months to

mature. They are fed with meal that usually includes wild caught fish in its ingredients, although

there is a feed available that does not have a wild caught fish component. The Australian prawn

industry does not use antibiotics or hormones to treat the prawns and they are very careful about

the quality of the wastewater that is returned to the local marine environment. Unlike Vietnam

where 50 per cent of coastal mangrove forests have been converted into prawn farms,

regulations in coastal Queensland have protected local coastal environments.

How are fish species farmed in Australia?

The major examples of fish farming or aquaculture practiced in Australia are the farming of Atlantic

salmon, Rainbow trout, Blue fin tuna, barramundi and prawns. The whole class will investigate

Atlantic salmon aquaculture in Tasmania, as it is the largest and fastest-growing sector of the

industry. This jigsaw task will give students an introduction to the four other main forms of

aquaculture.

Resources for species information collected on Barramundi, Southern Blue Fin Tuna, Rainbow

Trout and Prawn from a range of sources:

http://www.sustainableseafood.org.au/pages/aquaculture-in-focus.html

(https://web.archive.org/web/20200413071514/http://www.sustainableseafood.org.au/pages/aq

uaculture-in-focus.html)

http://www.afma.gov.au/species-gear/commercial-species/

(https://web.archive.org/web/20200413071514/http://www.afma.gov.au/species-

gear/commercial-species/)

http://apfa.com.au/prawn-farming/

(https://web.archive.org/web/20200413071514/http://apfa.com.au/prawn-farming/)

https://thefishsite.com/articles/cultured-aquaculture-species-barramundi

(https://web.archive.org/web/20200413071514/https://thefishsite.com/articles/cultured-

aquaculture-species-barramundi)

http://www.freshtrout.com.au/

(https://web.archive.org/web/20200413071514/http://www.freshtrout.com.au/)

https://web.archive.org/web/20200413071514/http://www.sustainableseafood.org.au/pages/aquaculture-in-focus.html
https://web.archive.org/web/20200413071514/http://www.afma.gov.au/species-gear/commercial-species/
https://web.archive.org/web/20200413071514/http://apfa.com.au/prawn-farming/
https://web.archive.org/web/20200413071514/https://thefishsite.com/articles/cultured-aquaculture-species-barramundi
https://web.archive.org/web/20200413071514/http://www.freshtrout.com.au/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Lesson 2 Worksheet (pdf/Tassal/Geog/3_Lesson 2 worksheet.pdf)

Blue Fin Tuna (pdf/Tassal/Geog/4_BLUE FIN TUNA AQUACULTURE.pdf)

Prawn (pdf/Tassal/Geog/5. PRAWN AQUACULTURE.pdf)

Barramundi (pdf/Tassal/Geog/6_BARRAMUNDI AQUACULTURE.pdf)

Rainbow Trout (pdf/Tassal/Geog/7_RAINBOW TROUT AQUACULTURE.pdf)

http://www.mesa.edu.au/aquaculture/aquaculture24.asp

(https://web.archive.org/web/20200413071514/http://www.mesa.edu.au/aquaculture/aquacultur

e24.asp)

http://tunaportlincoln.com.au/southern-bluefin-tuna-farming/

(https://web.archive.org/web/20200413071514/http://tunaportlincoln.com.au/southern-bluefin-

tuna-farming/)

Other resources:

http://www.afma.gov.au/species-gear/commercial-species/

(https://web.archive.org/web/20200413071514/http://www.afma.gov.au/species-

gear/commercial-species/) Fish images for wild caught fish

https://www.youtube.com/watch?v=S31skvJoSws

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=S31skvJoSws) Australian Prawn farm

https://www.youtube.com/watch?v=NkmvCKEWW_4

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=NkmvCKEWW_4) Tuna Industry … jobs

http://www.agriculture.gov.au/abares/

(https://web.archive.org/web/20200413071514/http://www.agriculture.gov.au/abares/) about

catch statistics for Australia

Equipment:

White

board/smart board

Access to the

Internet

Writing

and

recording equipment

Download resource: 4 aquaculture case studies

- Blue fin tuna aquaculture

- Prawn aquaculture

https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/3_Lesson%202%20worksheet.pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/4_BLUE%20FIN%20TUNA%20AQUACULTURE.pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/5.%20PRAWN%20AQUACULTURE.pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/6_BARRAMUNDI%20AQUACULTURE.pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/7_RAINBOW%20TROUT%20AQUACULTURE.pdf
https://web.archive.org/web/20200413071514/http://troutfarm.com.au/index.html
https://web.archive.org/web/20200413071514/http://www.mesa.edu.au/aquaculture/aquaculture24.asp
https://web.archive.org/web/20200413071514/http://tunaportlincoln.com.au/southern-bluefin-tuna-farming/
https://web.archive.org/web/20200413071514/http://www.afma.gov.au/species-gear/commercial-species/
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=S31skvJoSws
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=NkmvCKEWW_4
https://web.archive.org/web/20200413071514/http://www.agriculture.gov.au/abares/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Download resource: Lesson 2 worksheet Comparison Table

Lesson steps

1. Complete a jigsaw activity relating to the four farmed fish/shellfish listed above.

Jigsaw activity explanation:

A jigsaw activity is a cooperative learning strategy that requires all students to become an

expert in one section of a research task. Students are firstly members of an expert group,

for example in this activity, some students become tuna experts others trout experts. The

expert group works cooperatively to learn as much as they can about their part of the

research task. Each student expert then moves into a mixed group and becomes the

‘teacher’ to share this information with their other group members who are experts in a

different part of the task. The experts join like pieces of a jigsaw into a group of experts who

cooperatively pool their expertise to complete the comparison table, in this case relating to

the farming of various fish species. All students can then complete the comparison table but

they only have to learn/research one part of the content. It makes the task quicker,

encourages discussion and requires that all members of the group do their bit!!

This website explains the task in greater detail https://www.jigsaw.org/#steps

(https://web.archive.org/web/20200413071514/https://www.jigsaw.org/#steps)

2. Divide the students into groups. Provide each group with the reference material to become

experts in one of the forms of aquaculture to be studied. There could be four groups, but

teachers may like to form eight smaller groups.

3. Each group will investigate a different form of aquaculture.

4. Provide one of the comparison sheets to each student.

5. Each group studies a different form of aquaculture. After reading the information on their

case study sheet and looking at the other online information listed, they should complete

the data collection task for their species.

6. The student’s task is to fill in the comparison information for their type of aquaculture and to

later share this information with a second group of experts who have each studied a

different case study.

7. The table can then be fully completed by all students.

8. Students look carefully at the collected data in their table. Write three sentences to

describe:

i. The different water temperatures required for the farming of fish.

ii. The common food requirements for the farming of fish.

https://web.archive.org/web/20200413071514/https://www.jigsaw.org/#steps
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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back to top

Lesson 3: Where is the wild Atlantic salmon habitat?

Teacher Background information

Tasmania is the home of Atlantic salmon farming in Australia. As the name suggests, Atlantic

salmon is an introduced species. The salmon were introduced into the NSW high country from

Canada in the hope that they would breed in the cool waters of snow-fed lakes. In the 1970s

some juveniles were sent from NSW to Tasmania and their offspring are now raised in ocean sea

pens in the estuaries and bays of southeast and western Tasmania. The natural habitat of Atlantic

salmon is the rivers that flow into the northern Atlantic Ocean. This species prefer to live in water

temperatures of between 6 and 22°C, with 16°C being the optimal temperature for growth. The

waters of Tasmania are among the warmest in the world where Atlantic salmon can be farmed.

Natural Habitat of the Atlantic salmon map

http://www.fao.org/figis/geoserver/factsheets/species.html?species=SAL-m&prj;=4326

(https://web.archive.org/web/20200413071514/http://www.fao.org/figis/geoserver/factsheets/sp

ecies.html?species=SAL-m&prj=4326)

FAO Aquatic species distribution map viewer for Atlantic Salmon Nice clear simple map

Useful resource

Sea temperatures https://www.seatemperature.org/

(https://web.archive.org/web/20200413071514/https://www.seatemperature.org/)interactive

map of ocean temperatures

https://web.archive.org/web/20200413071514/http://www.fao.org/figis/geoserver/factsheets/species.html?species=SAL-m&prj=4326
https://web.archive.org/web/20200413071514/https://www.seatemperature.org/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
https://archive.org/account/login.php
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Blank World Map (pdf/Tassal/Geog/8_world map.pdf)

Equipment:

White board/smart board

Access to the Internet

Writing and recording equipment

Colour pencils

Download resource: blank world outline map

Lesson steps

1. Students are given a copy of the blank world map, an atlas or online world map and access

to https://www.seatemperature.org/

(https://web.archive.org/web/20200413071514/https://www.seatemperature.org/)(an

interactive map of ocean temperatures.)

2. On the blank outline map ask your students to neatly label the Equator, the 7 continents

and the Pacific, Indian, Atlantic, Arctic and Southern Oceans.

3. Add a simple compass sign identifying north, south, east and west at the top right of the

page.

4. Ask students to look at the world sea temperatures map and to identify the sea temperature

closest to their home then the temperature of the sea near to Hobart, Sydney, and Darwin

Can students describe this as a pattern? Are sea temperatures changing from south to

north? Describe the highest and lowest regions of the world in terms of sea temperature.

Why is the Equator important when describing ocean temperature changes?

5. Which ocean do they think is the warmest? And why?

6. Which ocean do they think is the coolest? And why?

7. Ask your students to look at the comparison table from last lesson and to identify the places

in the world that have sea temperatures suitable for farming prawns, barramundi and blue

fin tuna.

https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/8_world%20map.pdf
https://web.archive.org/web/20200413071514/https://www.seatemperature.org/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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(these are the combined green, yellow and orange colours on the map)

9. Label this region as the natural habitat of Atlantic salmon.

10. Annotate/label the main countries in this region that you would expect to have wild salmon.

(5–6 is enough! Be sure to name Canada, Norway, Scotland and Iceland plus several

others)

11. Ask your students to predict the other places in the world that have ocean temperatures

suitable for farming Atlantic salmon. Circle them on the map. These places should be

Northern Pacific, and the southern tips of South America, Australia and New Zealand.

12. Complete the map with a key/legend to explain the colour, and the circles and include a

title.

Lesson 4: How is salmon raised in Tasmania?

Teacher Background information

The Atlantic salmon farming industry in Tasmania

To replicate the life cycle of wild-raised fish, salmon eggs are hatched and grown in fresh water

tanks on land for the first 12 months of their life. They are transferred into sea pens once they

have reached about 150gm in weight. For the next 15 months they are raised in sea pens and fed

on a diet of pellets. Penned salmon are bathed in fresh water several times during their time in the

sea. Fresh water is used to remove amoeba from their gills. The fresh water flush increases their

oxygen absorption and reduces stress and disease in the pens.

The feed pellets are partly made from land-based products such as soy and lupins, off cuts

(heads and tails) of other fish and by-products from terrestrial farming, such as chicken blood and

cartilage. The pellets also contain about 30 per cent wild-caught fish, plus added vitamins and

minerals. Wild-caught Atlantic salmon get their beautiful red colour from carotenoid. Carotenoid is

an orange pigment found naturally in krill, crustaceans and shellfish, which is part of their natural

diet. In farmed Atlantic salmon this natural carotenoid needs to be supplemented in their fishmeal

feed by a synthetic pigment named astaxanthin. The salmon convert about 1.4 kilograms of feed

into one kilogram of body weight. This conversion rate is five times more efficient than for wild-

caught fish, because the fish do not have to work so hard to find their food. This conversion rate

https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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kilogram of body weight.

Salmon are kept safe from predators inside enclosures, where there is a ration of 1% fish to 99%

water. As salmon grow in the enclosures, they are split into more enclosures in order to maintain

the ratio rate of water and biomass (fish) in order to facilitate a healthy environment for the fish to

grow.

The pens are designed to keep the fish safe from predators, including seals and birds, as well as

featuring walkways to keep people working on the farms safe as well.

If a pen fails and fish escape there is little chance they will last more than a short time in the local

environment. The salmon are not used to finding their own food and would find it difficult to

survive in the wild, so are quickly eaten by predators. They also require ‘bathing’ to remove

amoeba from their gills, their inability to do this themselves means reduced ability to survive. The

farmed fish are well fed so they reach adulthood or market size as quickly as possible. A healthy

environment is important to grow healthy salmon. An optimal salmon farm site would include

water depths of more than 20 metres, sandy bottom, high energy currents, temperature ranges

between 10 and 19 degrees celsius, enough room to allow each pen to be spaced and oriented

to optimise water exchange and adequate distance from other salmon farmers for good

biosecurity.

Like all farmed animals, waste is produced and localised to the area within the immediate vicinity

of the sea pen. Waste which comes to rest on the sea floor, such as faeces or uneaten feed, is

assimilated by marine organisms living in the sediment. There are strict rules stipulating there

cannot be adverse environmental effects extending beyond 35 metres from a lease boundary.

This is monitored routinely by Environmental and Marine Scientists as well as the EPA.

Environmental monitoring happens within the pen, from 35m of the pen, 4km and up to 20km

from the site. Tasmanian salmon farmers put this standard in place, which became regulation and

is now of world leading standards.

Tassal is the main salmon producer in Tasmania, they produce 50% of the salmon from the State.

The two other salmon farming companies are Huon Aquacuture and Petuna.

Useful resources

Sea Pens

Tasmanian Atlantic salmon facts:

https://www.youtube.com/watch?v=dWtNZ5xUNNY

https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=dWtNZ5xUNNY
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Farm design diagram (pdf/Tassal/Geog/9_Farm Design Diagram.pdf)

Fish Templates (pdf/Tassal/Geog/10_fish_template_afma.pdf)

https://www.youtube.com/watch?v=3jv5DLmrL74

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=3jv5DLmrL74) A primary industries overview about farming Atlantic salmon in Tasmania and

Huon Aquaculture pen design

http://tasmaniansalmon.com.au/media/fact/index.html

(https://web.archive.org/web/20200413071514/http://tasmaniansalmon.com.au/media/fact/inde

x.html)

http://goodfishbadfish.com.au/?page_id=1027

(https://web.archive.org/web/20200413071514/http://goodfishbadfish.com.au/?page_id=1027)

http://goodfishbadfish.com.au/?page_id=1092

(https://web.archive.org/web/20200413071514/http://goodfishbadfish.com.au/?page_id=1092)

A good summary of about five pages relating to sea pens and the issues relating to them, suitable

for young students

https://www.youtube.com/watch?v=yFGDY7YNQs4

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=yFGDY7YNQs4) Safety around farms

Equipment:

White

board/smart

board

Access to the Internet

Writing and recording equipment

Colour pencils

Cardboard

String

Netting

Pool / swimming noodles

Materials to construct a net

Download resource: Farm design diagram

Download resource: Fish templates: https://www.forteachersforstudents.com.au/site/fun-

student-activities/protecting-fishing-future/

(https://web.archive.org/web/20200413071514/https://www.forteachersforstudents.com.a

u/site/fun-student-activities/protecting-fishing-future/)

https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/9_Farm%20Design%20Diagram.pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/10_fish_template_afma.pdf
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=dWtNZ5xUNNY
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=3jv5DLmrL74
https://web.archive.org/web/20200413071514/http://tasmaniansalmon.com.au/media/fact/index.html
https://web.archive.org/web/20200413071514/http://goodfishbadfish.com.au/?page_id=1027
https://web.archive.org/web/20200413071514/http://goodfishbadfish.com.au/?page_id=1092
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=yFGDY7YNQs4
https://web.archive.org/web/20200413071514/https://www.forteachersforstudents.com.au/site/fun-student-activities/protecting-fishing-future/
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=dWtNZ5xUNNY) which is a Tassal corporate video explaining salmon farming in

Tasmania.

2. Discuss images and scenes viewed in the video: weather, fish, scenery, pens, jobs, accents

of the workforce (Canadian? /European?), technology used? Does it look like a typical farm

that you may have seen before?

3. Students watch the following video https://www.youtube.com/watch?v=3jv5DLmrL74

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=3jv5DLmrL74) which is a primary industries overview. Identify similarities and differences

between the two videos and what they said about farming salmon in Tasmania.

4. Give students a copy of the Farm design diagram. In small groups ask then to

annotate/label the features e.g. anchors, monitors, automatic feeding, pens, bird and

fishnets, lights etc. Then ask them to think about the task set for them in video from step 3.

5. How can pen design be improved to better protect the fish from predators and to improve

the safety of the workers?

6. Using a larger, A3-size or poster paper each group designs an improved pen and annotates

it to identify the improved features. Share this with the class.

7. Create a model fish pen/farm to hang in your room. Use the downloaded fish template to

create a school of 3Dfish (although not salmon) Cardboard, string some netting and a

couple of pool noodles should create a fun display. Annotate labels to attach to explain the

features of your pen.

Lesson 5: Where is salmon farmed in Tasmania?

Teacher Background information

Most of the Atlantic salmon farms are concentrated in the southeast of Tasmania, close to the

mouth of the Huon River and the Tasman Peninsula. The other concentration of farms is in the

Macquarie Harbour on the west coast. There is a recent salmon farm established on Tasmania’s

east coast and a first example of a trial multi-trophic farm (farming multiple species in one region

which creates a co-product environment where each species benefits the other, for example,

https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=dWtNZ5xUNNY
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=3jv5DLmrL74
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Finfish Map grow-no grow zones (pdf/Tassal/Geog/11_Proposed grow and no grow
zones for finfish in Tasmania(3).pdf)

Map of Tasmania (pdf/Tassal/Geog/12_Outline map of Tasmania.pdf)

or metabolic waste in waters that are cool all year, around 19°C is best and where the seas are

not too rough.

With rising global sea temperatures, the Tasmanian salmon industry needs to adapt by integrating

selective breeding programs as well as latest technology farming techniques – investigating both

oceanic, further off shore sites and land-based solutions to ensure operations are well prepared

for the future. While off shore and land based are not viable at a commercial scale, trials which the

Tasmanian industry is involved in mean it will become likely as technology advances in the future.

Rising sea temperatures can lead to stress for the fish and oxygen levels in the water decline,

therefore management practices (such as stocking density and feed input) are continuously

monitored to ensure optimum health of salmon stock which promotes best growth. Reducing the

number of summers spent at sea has also been achieved by the salmon companies, in a step-

change towards land based solutions. Growing the fish bigger on land before transport to sea

limits the fish to one summer, optimising their overall health and wellbeing.

Useful resources

MAPS & GOVERNMENT POLICY

http://dpipwe.tas.gov.au/sea-fishing-aquaculture/marine-farming-aquaculture/changes-to-

salmon-industry-regulation/salmon-industry-growth-plan

(https://web.archive.org/web/20200413071514/http://dpipwe.tas.gov.au/sea-fishing-

aquaculture/marine-farming-aquaculture/changes-to-salmon-industry-regulation/salmon-industry-

growth-plan) This page includes the sustainable policy of the Tasmanian Government plus links to

two maps one of the proposed grow and no grow zones and the LISTmap which names the

places and shows the zones as well. 2017. http://www.themercury.com.au/news/opinion/the-

vision-for-tasmanias-salmon-industry-is-one-of-sustainable-growth/news-

story/2059ffc1e1370033adaf84eb9d5a9893

(https://web.archive.org/web/20200413071514/http://www.themercury.com.au/news/opinion/the

-vision-for-tasmanias-salmon-industry-is-one-of-sustainable-growth/news-

story/2059ffc1e1370033adaf84eb9d5a9893)

Government policy ‘Sea fishing and Aquaculture’ plus maps.

Equipment:

https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/11_Proposed%20grow%20and%20no%20grow%20zones%20for%20finfish%20in%20Tasmania(3).pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/12_Outline%20map%20of%20Tasmania.pdf
https://web.archive.org/web/20200413071514/http://dpipwe.tas.gov.au/sea-fishing-aquaculture/marine-farming-aquaculture/changes-to-salmon-industry-regulation/salmon-industry-growth-plan
https://web.archive.org/web/20200413071514/http://www.themercury.com.au/news/opinion/the-vision-for-tasmanias-salmon-industry-is-one-of-sustainable-growth/news-story/2059ffc1e1370033adaf84eb9d5a9893
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Writing and recording equipment

Colour pencils

Download Resource: ‘Map of proposed ‘grow’ and ‘no grow’ zones for finfish in Tasmania’

either on line or printed. Source:

http://dpipwe.tas.gov.au/Documents/Proposed%20grow%20and%20no%20grow%20zone

s%20for%20finfish%20in%20Tasmania.pdf

(https://web.archive.org/web/20200413071514/http://dpipwe.tas.gov.au/Documents/Prop

osed%20grow%20and%20no%20grow%20zones%20for%20finfish%20in%20Tasmania.pd

f)

Download Resource: Outline map of Tasmania

Lesson steps

1. Students trace or are provided with an outline map of Tasmania A4 size.

2. Using the finfish resource map as the reference, students complete the following tasks.

a. Mark with small red dots the active finfish zones.

b. Shade in a light colour the Existing Finfish Farming area

c. Label the state waters boundary

d. Label the following places Macquarie Harbour, Tasman Peninsula, Storm Bay, Tamar

River, Great Oyster Bay, Huon River, Bruny Island and Hobart and Southport.

e. Add a simple compass identifying north, south, east and west at the top right of the page

and give the map a title.

f. Use the sea temperatures map to mark in the 17–15°C sea temperature zone on the

map.

3. Discuss the following (this could be done before completing the map task)

a. Does the sea temperatures map (https://www.seatemperature.org/) help to explain the

location of Atlantic salmon farms in Tasmania?

b. Both Tassal and Petuna have announced research permits to begin monitoring potential

farming sites off the North-west coast islands of Tasmania.

c. With rising global sea and land temperatures what might happen to salmon farming in

Tasmania in the future?

https://web.archive.org/web/20200413071514/http://dpipwe.tas.gov.au/Documents/Proposed%20grow%20and%20no%20grow%20zones%20for%20finfish%20in%20Tasmania.pdf
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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Interest Group 1 (pdf/Tassal/Geog/13_Interest group 1.pdf)

Interest Group 2 (pdf/Tassal/Geog/14_Interest group 2.pdf)

Interest Group 3 (pdf/Tassal/Geog/15_Interest group 3.pdf)

Interest Group 4 (pdf/Tassal/Geog/16_Interest group 4.pdf)

Teacher Background information

Atlantic salmon production is very important to Tasmania’s economy. This industry provides 5200

jobs and produces 60,000 tons of Atlantic salmon each year. The multiplier effect is significant as

the boats, pens, science and feed is all generated right here in Tasmania. This means that for

every one job, a further five are created to support the industry. Atlantic salmon generates almost

$1 billion for the Tasmanian economy and it is expected that the output of Atlantic salmon will

double within the next 15 years. 95%of the salmon produced is consumed within Australia with

small export markets to Japan, Hong Kong and Singapore. Australia produces 1.6 percent of the

world’s total Atlantic salmon harvest. The world’s greatest producer of Atlantic salmon is Norway,

followed by Chile and then Canada.

Unemployment in much of regional Tasmania is approximately 20 per cent and many young

people leave the small rural towns to seek jobs or further education in Hobart or in other

Australian states.

Is the management and further growth of Australia’s aquaculture production sustainable?

Will the local marine environment in which Atlantic salmon is farmed be protected and able to be

sustainably used into the future?

How much salmon is enough?

The role-play is fictitious, but the Landline program refers to the Okehampton Bay leases and the

issues and local community concerns would be very similar. The Southport locals would also

know about the environmental disaster of too many leases in Macquarie Harbour and they would

have the same social and economic concerns for their local community.

Equipment

White board/smart

board

Access to the Internet

Writing and recording

equipment

Download resource: 4 x

interest group roles

Lesson Steps

https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/13_Interest%20group%201.pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/14_Interest%20group%202.pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/15_Interest%20group%203.pdf
https://web.archive.org/web/20200413071514/https://www.primezone.edu.au/resources/pdf/Tassal/Geog/16_Interest%20group%204.pdf
https://archive.org/account/login.php
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students will be allocated to one of four local interest groups.

2. Topic: Should “Storm Bay Salmon” be allocated a new lease to farm up to one million fish

offshore in 25 pens in the sea east of Southport? Southport is about 100 kilometres south

of Hobart.

3. Allocate students to one of the following interest groups:

1) Storm Bay Salmon, a large fish farming business

2) Environmental activists

3) Local councillors and state government

4) Local recreational boat users and tourism operators

4. Introduce the task by giving the groups a few minutes to brainstorm what their opinion may

be regarding the issue

5. Show the whole class the recent ‘Landline’ episode that will provide each group information

of some of the issues http://www.abc.net.au/news/2017-09-23/salmon-saga:-the-

controversial-growth-of-salmon/8978204

(https://web.archive.org/web/20200413071514/http://www.abc.net.au/news/2017-09-

23/salmon-saga:-the-controversial-growth-of-salmon/8978204) Source: abc Landline

23/9/17

6. Provide each group with their resource /task sheet

7. Allow the groups about 20 minutes to decide who their speakers will be and what they have

to say

8. Each group selects one of their members who are not speaking to become part of the

panel of four judges who will decide whether or not the lease will be granted

9. The judges call on Storm Bay Salmon to put their case, and then they decide the order of

presentation for the two speakers from each of the other groups

10. While the judges decide, all other class members write a paragraph to explain what they

think should happen and why?

11. The judges present their decision

12. This idea can be altered to suit the class and time availability. E.g. if you feel that this is too

short a time, or that you want the interest groups to research their roles in more detail, or to

have more speakers etc.

Useful resources

General information

https://web.archive.org/web/20200413071514/http://www.abc.net.au/news/2017-09-23/salmon-saga:-the-controversial-growth-of-salmon/8978204
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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(https://web.archive.org/web/20200413071514/http://www.abc.net.au/news/2017-09-

23/salmon-saga:-the-controversial-growth-of-salmon/8978204) Source: abc Landline 23/9/17,

15 mins of coverage on environment, jobs, issues expansion

http://tasmaniansalmon.com.au/media/fact/index.html

(https://web.archive.org/web/20200413071514/http://tasmaniansalmon.com.au/media/fact/inde

x.html)

https://www.seatemperature.org/

(https://web.archive.org/web/20200413071514/https://www.seatemperature.org/) interactive

map of ocean temperature

https://www.goodfood.com.au/recipes/news/are-we-eating-too-much-salmon-20170921-gylrqu

(https://web.archive.org/web/20200413071514/https://www.goodfood.com.au/recipes/news/are

-we-eating-too-much-salmon-20170921-gylrqu) Sept 2017 good summary of sustainability

issues

http://www.huffingtonpost.com.au/2016/11/10/everything-you-should-know-about-salmon-

farming_a_21603450/

(https://web.archive.org/web/20200413071514/http://www.huffingtonpost.com.au/2016/11/10/e

verything-you-should-know-about-salmon-farming_a_21603450/) Huffington Post article

http://tasmaniansalmon.com.au/media/fact/index.html

(https://web.archive.org/web/20200413071514/http://tasmaniansalmon.com.au/media/fact/inde

x.html) Tasmanian Atlantic salmon facts

Maps and government policy

http://dpipwe.tas.gov.au/sea-fishing-aquaculture/marine-farming-aquaculture/changes-to-

salmon-industry-regulation/salmon-industry-growth-plan

(https://web.archive.org/web/20200413071514/http://dpipwe.tas.gov.au/sea-fishing-

aquaculture/marine-farming-aquaculture/changes-to-salmon-industry-regulation/salmon-industry-

growth-plan) This page includes the sustainable policy of the Tasmanian Government plus links to

two maps one of the proposed grow and no grow zones and the LIST map which names the

places and shows the zones as well. 2017.

http://www.themercury.com.au/news/opinion/the-vision-for-tasmanias-salmon-industry-is-one-of-

sustainable-growth/news-story/2059ffc1e1370033adaf84eb9d5a9893

(https://web.archive.org/web/20200413071514/http://www.themercury.com.au/news/opinion/the

-vision-for-tasmanias-salmon-industry-is-one-of-sustainable-growth/news-

story/2059ffc1e1370033adaf84eb9d5a9893) Government policy ‘Sea fishing and Aquaculture’

plus maps.

https://web.archive.org/web/20200413071514/http://www.abc.net.au/news/2017-09-23/salmon-saga:-the-controversial-growth-of-salmon/8978204
https://web.archive.org/web/20200413071514/http://tasmaniansalmon.com.au/media/fact/index.html
https://web.archive.org/web/20200413071514/https://www.seatemperature.org/
https://web.archive.org/web/20200413071514/https://www.goodfood.com.au/recipes/news/are-we-eating-too-much-salmon-20170921-gylrqu
https://web.archive.org/web/20200413071514/http://www.huffingtonpost.com.au/2016/11/10/everything-you-should-know-about-salmon-farming_a_21603450/
https://web.archive.org/web/20200413071514/http://tasmaniansalmon.com.au/media/fact/index.html
https://web.archive.org/web/20200413071514/http://dpipwe.tas.gov.au/sea-fishing-aquaculture/marine-farming-aquaculture/changes-to-salmon-industry-regulation/salmon-industry-growth-plan
https://web.archive.org/web/20200413071514/http://www.themercury.com.au/news/opinion/the-vision-for-tasmanias-salmon-industry-is-one-of-sustainable-growth/news-story/2059ffc1e1370033adaf84eb9d5a9893
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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(https://web.archive.org/web/20200413071514/http://tasmaniansalmon.com.au/media/fact/inde

x.html)

https://www.youtube.com/watch?v=3jv5DLmrL74

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=3jv5DLmrL74) excellent primary industries summary plus Huon Pen design and understand the

pens

http://goodfishbadfish.com.au/?page_id=1027

(https://web.archive.org/web/20200413071514/http://goodfishbadfish.com.au/?page_id=1027)

http://goodfishbadfish.com.au/?page_id=1092

(https://web.archive.org/web/20200413071514/http://goodfishbadfish.com.au/?page_id=1092)

A good summary of about five pages relating to sea pens and the issues relating to them, suitable

for young students

https://www.youtube.com/watch?v=yFGDY7YNQs4

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=yFGDY7YNQs4) Safety around farms

Fish food

https://www.youtube.com/watch?v=CKQU8ex8ric

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=CKQU8ex8ric) Norwegian fish food explanation

http://www.tassal.com.au/sustainability/our-salmon/

(https://web.archive.org/web/20200413071514/http://www.tassal.com.au/sustainability/our-

salmon/) Go to section on Salmon feed and how it is produced.

https://serc.carleton.edu/eslabs/fisheries/3_b.html

(https://web.archive.org/web/20200413071514/https://serc.carleton.edu/eslabs/fisheries/3_b.ht

ml) the great Australian fisheries challenge game might be fun for some of your students …

produced by the Australian Fisheries Management Authority

Overall supporting resources

Australian Fisheries Management Authority (AFMA) responsible for commonwealth fish resources 

http://www.afma.gov.au/about/about-afma/ http://www.agriculture.gov.au/fisheries/aquaculture

(https://web.archive.org/web/20200413071514/http://www.afma.gov.au/about/about-afma/

https://web.archive.org/web/20200413071514/http://tasmaniansalmon.com.au/media/fact/index.html
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=3jv5DLmrL74
https://web.archive.org/web/20200413071514/http://goodfishbadfish.com.au/?page_id=1027
https://web.archive.org/web/20200413071514/http://goodfishbadfish.com.au/?page_id=1092
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=yFGDY7YNQs4
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=CKQU8ex8ric
https://web.archive.org/web/20200413071514/http://www.tassal.com.au/sustainability/our-salmon/
https://web.archive.org/web/20200413071514/https://serc.carleton.edu/eslabs/fisheries/3_b.html
https://web.archive.org/web/20200413071514/http://www.afma.gov.au/about/about-afma/http://www.agriculture.gov.au/fisheries/aquaculture
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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https://www.csiro.au/en/Research/AF/Areas/Aquaculture/Diseases/salmon-gill-disease-AGD

(https://web.archive.org/web/20200413071514/https://www.csiro.au/en/Research/AF/Areas/Aqu

aculture/Diseases/salmon-gill-disease-AGD)

UN FAO

http://www.fao.org/fishery/statistics/en

(https://web.archive.org/web/20200413071514/http://www.fao.org/fishery/statistics/en)

http://www.fao.org/3/a-br186e.pdf

(https://web.archive.org/web/20200413071514/http://www.fao.org/3/a-br186e.pdf)

Tasmanian salmonoid growers association

http://www.tsga.com.au/salmon-farming/

(https://web.archive.org/web/20200413071514/http://www.tsga.com.au/salmon-farming/)

Tassal video

https://www.youtube.com/watch?v=dWtNZ5xUNNY

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=dWtNZ5xUNNY)

https://www.youtube.com/watch?v=IV4zF4biK38

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=IV4zF4biK38)

Salmon feeding

https://www.skretting.com/en-AU/faqs/whats-in-fish-feed/

(https://web.archive.org/web/20200413071514/https://www.skretting.com/en-AU/faqs/whats-in-

fish-feed/)

https://www.youtube.com/watch?

v=CKQU8ex8ric&feature;=results_video&playnext;=1&list;=PL6DB85A607BFA4B58

(https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?

v=CKQU8ex8ric&feature=results_video&playnext=1&list=PL6DB85A607BFA4B58)

North American sites

https://www.ncbi.nlm.nih.gov/books/NBK223897/

(https://web.archive.org/web/20200413071514/https://www.ncbi.nlm.nih.gov/books/NBK22389

7/)

http://www.bcsalmon.ca/wild-bc-salmon/biology-lifecycle

(https://web.archive.org/web/20200413071514/http://www.bcsalmon.ca/wild-bc-

https://web.archive.org/web/20200413071514/http://www.afma.gov.au/about/about-afma/http://www.agriculture.gov.au/fisheries/aquaculture
https://web.archive.org/web/20200413071514/https://www.csiro.au/en/Research/AF/Areas/Aquaculture/Diseases/salmon-gill-disease-AGD
https://web.archive.org/web/20200413071514/http://www.fao.org/fishery/statistics/en
https://web.archive.org/web/20200413071514/http://www.fao.org/3/a-br186e.pdf
https://web.archive.org/web/20200413071514/http://www.tsga.com.au/salmon-farming/
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=dWtNZ5xUNNY
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=IV4zF4biK38
https://web.archive.org/web/20200413071514/https://www.skretting.com/en-AU/faqs/whats-in-fish-feed/
https://web.archive.org/web/20200413071514/https://www.youtube.com/watch?v=CKQU8ex8ric&feature=results_video&playnext=1&list=PL6DB85A607BFA4B58
https://web.archive.org/web/20200413071514/https://www.ncbi.nlm.nih.gov/books/NBK223897/
https://web.archive.org/web/20200413071514/http://www.bcsalmon.ca/wild-bc-salmon/biology-lifecycle
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html
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(https://web.archive.org/web/20200413071514/http://www.adfg.alaska.gov/index.cfm?

adfg=invasiveprofiles.atlanticsalmon_characteristics)

http://www.fisheries.noaa.gov/pr/species/fish/atlantic-salmon.html

(https://web.archive.org/web/20200413071514/http://www.fisheries.noaa.gov/pr/species/fish/atl

antic-salmon.html)

http://animaldiversity.org/accounts/Salmo_salar/

(https://web.archive.org/web/20200413071514/http://animaldiversity.org/accounts/Salmo_salar/)

https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=926

(https://web.archive.org/web/20200413071514/https://nas.er.usgs.gov/queries/factsheet.aspx?

SpeciesID=926) 

https://web.archive.org/web/20200413071514/http://www.bcsalmon.ca/wild-bc-salmon/biology-lifecycle
https://web.archive.org/web/20200413071514/http://www.adfg.alaska.gov/index.cfm?adfg=invasiveprofiles.atlanticsalmon_characteristics
https://web.archive.org/web/20200413071514/http://www.fisheries.noaa.gov/pr/species/fish/atlantic-salmon.html
https://web.archive.org/web/20200413071514/http://animaldiversity.org/accounts/Salmo_salar/
https://web.archive.org/web/20200413071514/https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=926
https://web.archive.org/web/20190319101631/https://www.primezone.edu.au/resources/YR5-6-Tassal-Geog.html



