Title: FISHING FOR THE FUTURE
	Topic
	In this learning sequence students investigate recreational and commercial fishing in Tasmanian waters, along with the role individuals can play in the conservation of fish stocks and their habitats.  It is intended that the class will participate in an excursion to the Marine Discovery Centre at Woodbridge or a local marine environment as part of the learning sequence.  Students will develop an understanding of marine ecosystems, an awareness of individual responsibility for sustainable recreational fishing, and an appreciation of the diversity of recreational fishing activities and the importance of the commercial wild fishery to Tasmania.

	Standard
	3/4

	Stages
	7-12

	Year level (s)
	5-8

	Curriculum area/s
	Science
	ICT Checklist

	Strand / s
	1. Science as a human endeavour

2. Scientific inquiry

3. Scientific communication

4. Science as a body of knowledge

Life and Living
Earth and Space
	Use simulation tools to solve problems based on ‘real world’ scenarios.
Discuss the negative and positive consequences of choices made while playing an online learning game.

Create data representations following recognised conventions e.g. food webs.

	Understanding goals
	UG 1 Students will understand the impact of fishing on marine ecosystems. (SHE)
UG 2 Students will understand how to gather information and draw conclusions about marine ecosystems including fish management and harvesting.  (SI and SC)
UG 3 Students will understand some of the ethical and sustainability issues that arise with respect to fishing in Tasmania. (SBK-LT)

UG 4 Students will understand that the structure and characteristics of marine living things affects how they can be managed.  (SBK-LT)


Unit at a glance

Introductory activity to link all students to the marine environment
↓
Recreational fishing in Tasmania
↓
Food webs
↓
Fishing for the future – how and why
↓
Visiting the Woodbridge Marine Discovery Centre or your local marine environment
↓
Dissecting a Tasmania marine fish
↓
The commercial fishery in Tasmania
Detailed unit overview

	Activity

· understanding goals
	Learning opportunities
	Assessment and Teacher Notes

	1.  The Tasmanian marine and coastal environment
UG 2
	1. Marine and coastal ‘People Hunting Work Sheet’ (see Attachment 1). Use this as a homework activity to set the scene for the unit.  The stories and experiences that students discussed with people outside the classroom could be shared.  This could be used as a class activity, but a homework scenario provides extra depth and breadth of marine experiences.  These results could be compiled and displayed.

2. How do you use the sea? Students to construct a 6 circles poster (see Attachment 2).  Each circle should contain a drawing of ‘what you use the sea for’.  The drawings need to be colourful and descriptive.  This could be a computer based task.  Write a short statement under each drawing.  The following questions could be used as a stimulus:

What do you do in the sea?

Who works on or in or around the sea?

How close is the sea to your house?

What does the sea mean to you?

How often does your family eat fish?

Why do people fish?

What is the difference between recreational and commercial fishing?

· What types of fish do commercial fishers catch?

	Teacher note:

http://www.dpiw.tas.gov.au/inter.nsf/WebPages/LVAE-57H8NL?open#top Tasmanian fish fact sheets may be a useful resource to familiarise students with the various fish species that come up in discussions.
Assessment for Learning:

Assess students understanding about ways people use the sea.

	2a. Recreational Fishing 
UG 1

UG 2

UG 3
	Introduction to why we need to fish sustainably, and why we need catch / bag limits.  

Using small items, such as beans, gumnuts or shells, to represent fish have students carry out a collection (fishing) activity using various modes of collection depicting developments in fishing sophistication.  For example, a group of selected students could each be assigned a tool to use  (tweezers, tongs, two fingers, whole hands etc) to represent a method of fishing.  They use the tool that they are allocated (or randomly select) to collect as many items as possible in a given time period.  Varying number of collectors could also be used.  Record the differing success rates achieved, depending on the type of tool used and / or the number of fishers and the impact on the finite resource.  Relate this to real world scenarios, where improvements in factors such as fishing efficiency, population size and access to the marine environment can impact on the size of the catch.  As an alternative to this activity, or to build on it, use a game from one of the following websites:

http://www.breef.org/Portals/0/Fishing%20for%20the%20Future%20M&M%20game.pdf – M&Ms activity

http://www.fws.gov/r5crc/salmon/workbook/fish_population_1.pdf  - dice and paper fish activity (the worksheets referred to can be downloaded from http://www.fws.gov/r5crc/salmon/workbook/catch_and_profit_worksheet.xls )
http://www.pac.dfo-mpo.gc.ca/education/documents/sicprimary-secprimaire/english/sic_primary_unit_8.pdf  - adult salmon, modelling with magnets

	Assessment for Learning:

Assess students understanding of the extent to which different fishing methods can impact on marine ecosystems.

	2b. Recreational Fishing 
UG 1

UG 2

UG 3
	Why do we do we need to fish sustainably, and why do we need catch / bag limits? 
Working in groups of three or four, students select a sustainable fishing topic from the list below. They research the topic and present a brief factual article for the class or school newsletter or to go on a website, to communicate the “Fish for the Future” message to the school community. Students could then give a two minute verbal presentation to the class.  Alternatively, these activities could be completed as a smorgasbord (students complete two to five of the available activities).
Returning Undersized and Unwanted Fish to the Water 

when must fishers return fish to the water? 

catch and release 

unhooking

protecting the fish 

protecting the fisher

http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/ALIR-4YP3AG?open
Fishing Restrictions
restrictions in your local area

fishing zones

Recreational Sea Fishing Guide
http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/ALIR-4YX2N5?open
Recreational Fishing Licences

· when are they required
· how can they be obtained
Recreational Sea Fishing Guide 
http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/ALIR-4YB2WH?open
Recreational Size and Bag Limits
what are size and bag limits?

why do we have them?

how do you measure fish?

Recreational Sea Fishing Guide 
Fish for the Future Ruler

http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/ALIR-4YAVA8?open
http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/ALIR-4YB2L3?open
Protected Species in Tasmanian Waters
· which species are protected?
· why are they protected?
· what should fishers do if they catch a protected species?
· include diagrams of some protected species so people can recognise them.
http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/ALIR-4YD372?open
Fishing Gear and Equipment
· what can be used by recreational fishers?

· what cannot be used by recreational fishers?

· what equipment is best for the fish, for example, unbarbed hooks?

http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/ALIR-4YD59M?open
Additional Activities (to supplement computer based ones).

Use the information from posters, rulers, Recreational Sea Fishing Guide, to create a guided reading task, newspaper article, poster or prepare a leaflet to present a particular point of view or create a quiz or similar activity.

	Teacher note:

Free Recreational Sea Fishing Guide and legal size rulers are available from the licensing offices in the Marine Board Building and at most Service Tasmania Offices across the state.

Assessment for learning

Living things:  Humans interact with ecosystems, and this raises ethical and sustainability issues (stages 7 – 12). Assess through written activities or verbal presentations.
Human Endeavour. Applications of science have systems impacts (stages 7 – 12).  Assess through written activities or verbal presentations.

	3.  Personal fishing experiences
UG 1

UG 3


	Students to recall and share a recent fishing trip experience. What made the trip an enjoyable one? Were there any negative experiences? What was the location like? Why did you decide to go on the trip? Stories could be shared in a storytelling circle and recorded for reflection at the end of the unit.  Alternatively, survey teachers about where they go fishing in Tasmania and map the results or have students bring in photos of a fishing trip.

Invite a Fishcare Volunteer to present a talk to the class on size and bag limits, recreational fishing, fishing gear and tackle, local waterways etc. Fishcare volunteers have an extensive and current knowledge of fishing in Tasmania and welcome the opportunity to speak with school groups around the state.  See the following website for contact details http://www.dpiw.tas.gov.au/inter.nsf/WebPages/ALIR-4YL2PZ?open  Students could develop a series of questions for the Fishcare Volunteer prior to their visit in order to make it more structured and purposeful.

Or, request students who fish regularly to bring their fishing equipment to school and demonstrate safe and appropriate use.
	Teacher note:

Highly recommend inviting a Fishcare Volunteer to your classroom.  Their knowledge of fishing in Tasmania is inspiring.

Have a large map of Tasmania available to present photos or map locations fished.

Assessment for learning:

Informal teacher observation of students’ experience of marine environments.

	4.  Food Chains and Webs

UG 2

UG 3

UG 4
	Use the online food web activities from the sites listed below to develop an understanding of food chains and webs. Visit the sites and use the supporting worksheet (see attachment 3).

http://www.ecokids.ca/pub/eco_info/topics/frogs/chain_reaction/index.cfm 

http://www.gould.edu.au/foodwebs/kids_web.htm
http://harcourtschool.com/activity/food/food_menu.html
http://teacher.scholastic.com/activities/explorer/ecosystems/be_an_explorer/map/form.htm 

Select a Tasmanian Marine Species from the Fish Fact Sheets http://www.dpiw.tas.gov.au/inter.nsf/WebPages/LVAE-57H8NL?open#top and create a food web which demonstrates the energy flow through an ecosystem that it is part of.  The food webs for different species could be presented on one large poster for ease of comparison.  Take photos of these posters for ease of comparison and possible transportation to the Marine Discovery Centre.

Ask students to consider:

· What would happen if a certain marine plant or animal declines in numbers?

· What would happen if a new species were introduced to the system, for example, the North Pacific Seastar?
· Why can toxic chemicals cause greater problems for animals higher up the food chain?

Optional: Play the Food chain checkers game at http://www.windows.ucar.edu/teacher_resources/checkers_20march.pdf  


	Teacher note:

Some excellent online activities.

Assessment of learning

Living things. Humans interact with ecosystems, and this raises ethical and sustainability issues (stages 7 – 12). Assess the accuracy and complexity of food webs created by the students.


	5.   Fish for the Future

UG 1

UG 2

UG 3
	Distribute the Fish for the Future rulers to students in the class and then discuss: What is the purpose of the ruler? How would it be best to use the ruler? Who should carry the ruler?

Choose one of the writing tasks set out below.

1. Prepare a brochure on why people should abide by size limits and bags limits when fishing. Students should consider: 

· that there are enough fish left to breed and replace the fish taken

· only take enough fish to meet immediate needs 

· ensure fish supplies for future fishing trips and other people

· suitability of fish to eat etc. 

Include the logo “Fish for the Future” on the brochure. These brochures could also be included in the school newsletter, or website or distributed in the local community.

2. Design a poster promoting fish conservation and management. Aim the poster at a particular audience, for example, junior students or recreational fishers. Students may choose to focus on one particular species or the overall need for management. The following points should be considered: 

· reproduction 

· food chains

· population stability

· ecosystem protection

· sustainable catches

· the need to plan ahead 

· fairness of access to different fisher groups etc.
3. Create a colourful bumper sticker about why net fishers must take particular care. Consider that nets do not “know” if entangled fish are too small, are a prohibited species, exceed the bag limit etc. All marine animals will die if left entangled in a net for too long. 

4.   Construct a consequences wheel http://www.globaleducation.edna.edu.au/globaled/go/engineName/filemanager/pid/1834/consequences_chart.pdf?actionreq=actionFileDownload&fid=12457 

to examine the impact of people not abiding by size and bag limits. Consider the effects over several days, seasons and years. How will this affect the ability of species to reproduce and future fish stocks?

Match making black line master could be used as a homework activity to support previous learning (see attachment 4).
	Teacher note:

Recreational Marine Finfish rulers or stickers can be obtained from Service Tasmania offices or licensing at the Marine Board Building.  New rulers are produced in November of each year.

Assessment of learning

Living things. Humans interact with ecosystems, and this raises ethical and sustainability issues (stages 7 – 12). 


	6.  Planning A Fishing Trip

Optional activity for avid fisherpeople.

UG 3
	In small groups students draw a picture or diagram (this could be done electronically) representing what a safe and sustainable fisher would have in their kit to take on a carefully planned fishing trip. The drawing should be fully labelled and include detailed annotations. Alternatively, students could create an actual kit, by collecting brochures, bringing equipment from home, cutting weather reports from a newspaper etc. or produce a procedural text titled ‘going on a fishing trip’.  In preparation for the activity, discuss the following:

· suitable fishing location – safety, transport etc.

· weather – where can you find accurate and up to date information, consider the need to cancel the trip in the case of poor weather.

· fishing in a group – it is best to fish with two or three other people.

· fishing equipment – what do you need, is the equipment in good condition, do I have a bag for my rubbish?

· water safety – what should you be looking for, does your family know where you are going and how long you plan to be away?

· boat safety – do you have all the mandatory safety gear and know the rules? Consider the things you should not do on the water, for example, drink alcohol and ignore weather reports.

· knowledge – what type of fish am I aiming to catch, what are the legal size and bag limits, how do I handle undersized or unwanted fish, where am I permitted to fish?

	Teacher note:

A fishcare volunteer could be of great assistance here.


	7.  Excursion to the Woodbridge Marine Discovery Centre

UG 1

UG 2

UG 3

UG 4


	Students participate in the Sustainable fisheries program at the Woodbridge MDC where they will explore different fishing techniques as well as find out about the need for measures to manage the recreational and commercial fisheries. If possible, return to school with a fish caught by one of the students.
Ask students to suggest some questions that scientists might investigate that relate to sustainable fishing.  Discuss the methods that the scientists could use to investigate their questions.  During the excursion, have students collect data in the same manner that scientists might. Following the excursion students should analyse their data, draw conclusions and suggest improvements to the methodology.  For example, students might participate in a fishing activity.  They may be able to compare the results of their fishing expedition with results from other groups and / or years and suggest reasons for any differences. Examples of possible investigations might be Do you catch different numbers of fish at different times of day?  Do you catch different numbers of fish at different times of year?  Do you catch different numbers of fish in different locations?
If you are visiting a local area, a Fishcare volunteer could assist with a fishing activity in your local environment.  If possible, return to school with a fish caught by one of the students.

On return from the excursion, read several statements and have students respond by positioning themselves on a continuum line to indicate how strongly they agree or disagree with the statement.  After reading each statement and having students move, ask several students to explain their choice of positions on the line.  A range of statements could be posed, for example:

If I only go fishing once a year I can catch as many as I like.
There is a need to have licences for catching flathead.

Marine reserves are a waste of good fishing areas.
Fisherpeople should be allowed to shoot seals.
Salmon farms are good for the marine environment.
Tasmanians should be able to buy abalone at a reasonable price.

	Teacher note:

Assessment for and of learning

Scientific inquiry (stages 7 – 12).



	8. Fish Dissection

UG 4
	If the fishing at the Woodbridge MDC did not produce a suitable fish, purchase a whole fish, preferably one that has not been scaled.  

Equipment

· Cork tile, cement mat or newspaper

· Dissecting scissors

· Tweezers / forceps

· Gloves

· Safety glasses

· Scalpel with a new sterile blade (optional)

· Whole fish


Discuss the ethical/moral issues with dissections. Is it appropriate to kill animals purely for dissection? Are there any animals that should never be killed? What can be gained from carrying out dissections? 
List other ways research and investigations can be carried out without the need for dissection, for example, x-rays.


Ask students to consider safety issues. Mention: washing hands and using gloves, using sterile blades in case you accidentally cut yourself, disposing of the fish in a way that will not interfere with others in the school, wearing goggles if you think something might squirt out and being careful of the fish spines.


Place the fish on newspaper, a cement mat or cork tile. Discuss the external features: scales, gills, spines, backbone, shape of the tail and head, etc. Students should consider what the features of the fish indicate about the type of habitat it lives in, why it is the shape it is, the function of the spines etc. 


Remove two or three scales and place them on an overhead projector (if still available in your school). Students examine and discuss the projected image.



When carrying out the dissection, teachers can follow the dissection instructions and pictures on the Australian Museum Fish site. The dissection is of a blue mackerel and can be viewed at: http://australianmuseum.net.au/Dissection-of-a-Blue-Mackerel-Scomber-australasicus
The anatomy worksheets in point 16 at http://www.fws.gov/r5crc/salmon/workbook/ may be useful.
As an alternative, you might like to have students carry out a virtual dissection, such as the salmon dissection at http://library.thinkquest.org/05aug/00548/DissectionGame.html 

	Teacher note:

The website of a fish dissection has some good quality photos.

Assessment for learning
Assess students understanding of the structure and function of the different fish parts.


	9. Catch per unit effort

UG 3
	Discuss the idea of catch per unit effort. For example, abalone divers today can collect larger catches in a shorter amount of time than their predecessors because they have more advanced diving gear – wetsuits, breathing apparatus etc. and boats that can transport them to areas that were previously inaccessible. With increased proficiency and no size or bag limits, catches would eventually decrease because the remaining stock would not be sufficient to replace those taken.

Develop an activity, using things in the classroom or school grounds to illustrate this concept. For example, if students had to individually pick up the gum nuts from part of the playground it would take a considerable amount of time, but if they were given a rake their proficiency would improve. A rake specifically designed for gum nuts would improve proficiency even more. This idea can be related to fishing techniques. 

List, research or draw the fishing gear used by commercial and or recreational fishers to increase proficiency.

Use recycled materials to design an implement to assist fishers measure their catch in a quick and accurate manner.  The implement may be designed for fishers to measure rock lobster, abalone, scalefish etc. Use the size limits and measuring instructions on

http://www.dpiw.tas.gov.au/inter.nsf/ThemeNodes/RPIO-4Y94S3?open has fish species and catch information.
	Teacher note:

http://www.dpiw.tas.gov.au/inter.nsf/Topics/HMUY-67P723?open  for information on the commercial fishery in Tasmania.

Assessment of learning

Living things. Humans interact with ecosystems, and this raises ethical and sustainability issues (stages 7 – 12). 


	10. Commercial fishing research project

UG 1

UG 2

UG 3

UG 4
	Research one of the commercially harvested marine species discussed at the Marine Discovery Centre.  Is the fishery sustainable?  Present the research under the following headings:

· How scientists name and classify them

· Where they are in the food web

· Physiology , including explaining how their structure suits them to their way of life, and how the structure of different body parts suits that part to its function
· Life cycle

· Distribution

· Catch method

· Current price and market forces

· History of the fishery

· The management of the fishery
· Your view on the future of the fishery based on the information provided in the above sections.  Present reasoned explanations for your view.

Further research:

· Targeted catch methods to reduce/eliminate bycatch

· Reducing environmental impact, for example, dredge design

· Predators and competitors, for example, seals

· Specific nutrient value of the species

· Impact of climate change on the species

An insight into the challenges that are faced when managing a commercial wild fishery can be gained by participating in the following online activities.  Students can choose one of three fisheries to manage and they need to consider the implications to the fish stocks, ecosystem and financial return. http://www.afma.gov.au/information/students/game.htm
	Teacher note:

Some students may have very strong views on the impact of seals on the fishery.  For more information see http://www.dpiw.tas.gov.au/inter.nsf/WebPages/SJON-52H2EJ?open 

Redmap will be linked to this site http://www.tafi.org.au/
Assessment of learning

Living things. Humans interact with ecosystems, and this raises ethical and sustainability issues (stages 7 – 12)
Living things. A diverse range of living things have evolved on the Earth (stages 7 – 12)
Living things. The structure and characteristics of living things affect their functioning and behaviour (stages 7 – 12)

	11. Extension activities

UG 1

UG 2

UG 3

UG 4
	Find out how Tasmania compares to other Australian states with regard to recreational or commercial fishing.

The numbers of fish that live in Tasmanian waters are limited.  Discuss why a marine resources management plan is necessary and have students design a management plan that considers and satisfies the needs of both recreational and commercial fishers.  Consider, for example, the social, ethical and financial value of recreational and commercial fisheries.
	Assessment of learning

Living things. Humans interact with ecosystems, and this raises ethical and sustainability issues (stages 7 – 12). 



Possible Resources
Australian Marine Life: The Plants and Animals of Temperate Waters, Edgar G., Reed New Holland, 2000

The Australian Marine Project Guide: An Introduction for Community Groups and Individuals, The Marine and Coastal Community Network, Bohm C. & Woodfield C., 2001

Between Tasmanian Tidelines: A Field Guide, Tasmanian Marine Naturalists Association, 2000

Field Activities for Coastal and Marine Environments, Marine Education Society of Australia, 1995

Tasmanian Sea Shells, Richmond M., Richmond Printers, 1997

The Hidden Forest, Baker J., Walker Books, 2000
Gould League http://www.gould.edu.au/shop/categories.asp?cID=11
Tasmania Abalone Industry: http://www.users.on.net/~ahvem/Fisheries/Abalone/abalone1.html
Tasmanian Fisheries Industry Council: http://www.tfic.com.au/
Tasmanian Sea Fisheries and Aquaculture website for Department of Primary Industry Parks, Water and the Environment: http://www.dpiw.tas.gov.au/inter.nsf/ThemeNodes/DREN-4VH86L?open 






This learning sequence can be accessed through the Science Sharepoint at http://www.ecentre.education.tas.gov.au/sites/science/default.aspx
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