Tasmanian Marine Biodiversity
	Topic
	This learning sequence provides opportunities for students to investigate some characteristics of Tasmania’s marine flora and fauna, along with the interactions that occur between different components of marine environments.  Students consider how an animal’s adaptations assist its survival in the particular marine habitat in which it is found.

Students learn about ways in which scientists study the marine environment, and may conduct their own ecological study.
The unit culminates with students identifying human impacts on the marine environment of Tasmania.  
*Teacher Note: A major part of this unit involves working with the staff of the Marine Discovery Centre and visiting the Centre. Teachers should contact Woodbridge staff to book class visits well in advance. There is a cost involved for the use of the Centre.  

	Standard
	3 / 4

	Stages
	8 – 11

	Year level (s)
	5 - 8

	Curriculum area/s
	Science

	Strand / s
	1. Science as a human endeavour

2. Scientific inquiry

3. Scientific communication

4. Science as a body of knowledge

· Living things

· Earth and space

	Understanding goals
	1. Students will understand some ways in which scientists study marine environments, and why this work is important. (SHE)
2. Students will understand how to conduct a foreshore study. (SI)
3. Students will understand how to record and communicate the results of an ecological study. (SC)

4. Students will understand that organisms have different characteristics which make them suited to living in particular marine environments. (SBK - LT)
5. Students will understand some of the ways in which humans impact on the interrelationships that exist in the marine environment. (SBK – LT)


Unit at a glance

What do marine scientists do, and how and why do they do it?
↓
 What is special about Tasmania’s marine environment?  
↓
Interactions in Tasmanian marine ecosystems

↓
What is the importance of marine reserves in Tasmania?

↓
Conducting own ecological inquiry at a location such as Woodbridge
· Ecological survey – quadrats, transects, dredge
· Compare various marine habitats
· How many different species/groups can you identify at Woodbridge?

· Compare the Woodbridge environment with a local coastal environment

↓
Why is the marine environment important?  What positive and negative impacts have humans had on Tasmania’s marine environment? 
↓
What is your opinion about a proposed use of a coastal area?  What is the likely impact on the marine environment?  Why?

Links to the Science strands and substrands

	Strand/sub-strand
	Possible key questions

	Science as a human endeavour (SHE)
	·  How do ecologists work?  Why is their work important?
· How has technology influenced the way scientists work 

· How and why have the methods used by scientists changed over time?  (e.g. photos instead of skins, tourists send in photos of whale sharks at Ningaloo and face recognition software identifies them)
· How does human activity impact on biodiversity?

	Scientific inquiry (SI)
	· What kinds of questions can be answered by ecological studies?

· How do scientists decide what questions they are going to investigate?

· How can ecological studies be conducted fairly?

·  How can we interpret the results of ecological studies?

	Scientific communication (SC)
	· How do we identify different plants and animals?
· How can we record the results of ecological studies?

· How can we communicate our findings in similar ways to scientists?

	Energy and force (EF)
	·  Energy flow through an ecosystem

· Energy needs of animals with different lifestyles (e.g. different birds)
· What impacts can human energy production have on biodiversity?

	Matter (M)
	· How is matter cycled through ecosystems?

	Life and living (LL)
	·  What adaptations do particular Tasmanian organisms have that suit them to their way of life / environment? 
· What are some ways in which Tasmanian organisms interact with each other and the non-living parts of their environment?  

· How do scientists classify Tasmanian flora and fauna?  (scientific classification, keys, reproductive methods)
· How have humans affected the population numbers of different Tasmanian organisms? E.g. extinctions, introduced species 

	Earth and space (ES)
	· How do some changes that occur on Earth and in the atmosphere impact on Tasmanian organisms?
· How are matter and energy cycled in ecosystems?


Detailed unit overview

	Activity

· concepts/main ideas
	Learning opportunities
	Assessment and Teacher Notes
	Length

	1.  Marine Scientists’ Storeroom
· what does a marine scientist study?
	1. Ask class to brainstorm the question ‘What does a marine scientist study?’
2. To develop an understanding of how a Tasmanian marine scientist works in the field, watch the interview or print the transcript found on the Catalyst website: http://www.abc.net.au/catalyst/stories/2695634.htm. (If using printed transcript, ask students to read in groups of three, each taking on a role.)
3. Divide class into five groups.  Give each group a field of study related to marine science. Possible scenarios include a boat based study of sea water temperature, intertidal study of coastal bird distribution (such as shearwater), fish farm monitoring of pollution, population study of the threatened spotted handfish, kelp distribution monitoring.

4. Use the internet to research what scientists in their field of study do.
Some useful sites for conducting research: 
· Catalyst (search the ‘story archive’) http://www.abc.net.au/catalyst/default.htm
· Young Tassie Scientists http://www.youngtassiescientists.com/about.html
· Sipex Antarctic expeditioner profiles (follow link on left hand side to scientists) http://www.acecrc.sipex.aq/access/page/?page=47
5. Give groups a list of items in a ‘marine science storeroom’ (see attached list in Appendix 1 – include explanation of items if required).  Ask groups to choose 10 items from the storeroom that will help them to conduct their study.
6. Each group reports back to the class (possibly as a role play, PowerPoint or photo story) justifying their selection of equipment and explaining how their researcher would use the equipment in the field.
	Assessment for learning

Assess students’ :

· understanding of the work of marine scientists

	Two 50 minute lessons


	2. Marine Habitats
Different marine habitats have different characteristics

Marine organisms are adapted to their environment
	1. View an appropriate video featuring marine habitats, such as the first episode of The Blue Planet series
2.  Discuss points such as:

- how the marine environment differs from terrestrial environments 

- list abiotic factors of marine environment such as temperature, salinity, light, dissolved oxygen (keep on classroom wall to be added to later)

- what are some different marine environments and what are the special characteristics of each
3. Divide class into four or five groups, give each group a poster of a different marine habitat (print posters in Appendix 2).  Ask each group to make a list of the living and non-living elements in their habitat.  Groups choose 2 living and 2 non-living elements and write one in each corner of an A3 sheet of paper.  Students then make as many connections between these elements as possible.
4.  Introduce the term adaptation.  Bring in a live or stuffed animal and ask class to identify the physical and behavioural adaptations that it has. 
E.g. Little penguins – streamlined body shape reduces energy required to swim through water, oily waterproof feathers provide insulation, counter-shading for camouflage, come ashore in groups after dark to avoid predators.
5. Allocate each student a particular Tasmanian marine organism and have students research their adaptations to the marine environment.  Used attached printable worksheet (Appendix 3) to help identify adaptations.  Create a silhouette mobile or poster showing the adaptations.  Present to rest of class and use as a class display. Choose an organism from the Parks and Wildlife slideshow at the bottom of the following web page: http://www.parks.tas.gov.au/index.aspx?base=397
Extension Activity: 
Students design fish suited for particular habitats, as described on the Monterey Bay Aquarium website, http://www.mbayaq.org/lc/teachers_place/activity_fish_mystery.asp.
	Assessment for learning

Assess students’ :

· 
	Three 50 minute lessons

	3. Guest speaker - researcher
· How marine scientists work
	Invite a guest speaker with a marine science or marine related background to talk to students about their work – particularly as it relates to a local marine habitat.  
Possible points of contact to find a guest speaker are: 

CSIRO, Australian Antarctic Division, Tasmanian Parks and Wildlife Service, Tasmanian Aquaculture and Fisheries Institute, Tasmanian Seafood Industry Council, Southern Coastcare Association of Tasmania (SCAT), a dive club, Fishcare Volunteers. Students should prepare some questions for the guest speaker prior to their visit.  
or

Explore online resources about scientists e.g. YouTube videos, Learning Federation objects, Sipex site http://www.acecrc.sipex.aq/access/page/?page=47, Classroom Antarctica’s expeditioner profiles.

	Assessment for learning

Assess students’ :

· 
	One 50 minute lesson



	4. Tasmanian marine reserves
· Tasmania has declared marine reserves to conserve habitat and species, as nurseries and for research, education and recreation
	1. Discuss with students: What is a marine reserve?  Has anyone visited a marine reserve?  Where was it?  Where are the marine reserves in Tasmania? Give students a blank map of Tasmania, read out the names of the marine reserves and ask students to mark (in pencil!) where they think they are.  Show the map at http://www.parks.tas.gov.au/index.aspx?base=397, and ask students to correct their maps as necessary.

2. Ask students to research one Tasmanian marine reserve, and develop a guide for visitors (either Power Point or brochure), that shows: 

· location and directions to get there (include map)
· what is special about the reserve, including details of Tasmanian marine flora and fauna found there (include photos or video as possible)

· why it was declared

· activities they can and can not do in the reserve

Information and video images may be found on the following websites:

http://www.utas.edu.au/tafi/seamap/
http://www.parks.tas.gov.au/index.aspx?base=397
NB If internet is not available, print pages from the Parks and Wildlife website and copy for students as necessary

3. Give students a scenario in which it has been proposed a local area become a marine reserve.  Ask students to list pros and cons of the proposal, and then justify their personal opinion.
	Assessment for learning

Assess students’:

· ability to identify some of the different marine habitats / ecosystems that occur in Tasmania


	Three 50 minute lessons

	4.  Food Chains and Webs


	1. Use the online food web activities from the sites listed below to develop an understanding of food chains and webs. 

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 
http://www.blue-iceberg.com/featurefoodweb.html
2. Select a Tasmanian marine species and create a food web which demonstrates the energy flow through the ecosystem it is part of.  (Information about Tasmanian species may be found on the ‘species register’ of the Marine Discovery Centre website:  www.education.tas.gov.au/Woodbridge/MDC.) A printable worksheet for this activity is available in Appendix 4.
Students may then present their food web as a poster.
Optional: Play the Food chain checkers game at http://www.windows.ucar.edu/teacher_resources/checkers_20march.pdf  

	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.

	Two or three 50 minute lessons

	9. Ecological study techniques
· conducting an ecological inquiry

· data collection
	Visit the Woodbridge Marine Discovery Centre or a local coastal area to carry out an ecological study.  Some possible activities that MDC staff can facilitate include:

· perform a foreshore transect survey to look at the plants and animals present in a particular area (tide dependent) eg. compare a rocky shore and sandy shore
· perform a quadrat survey to investigate species present on the foreshore (tide dependent)
· turn over rocks to identify the invertebrates living on and beneath (remember to replace rocks as they were found)
· use appropriate field guides to identify the plants and animals in a particular area
· collect evidence to identify what kinds of animals use the area e.g. tracks and traces
· take digital photos to record animals
· observe behaviour of fish species 
· study physical adaptations of fish species to marine habitats

· observe fresh plankton sample

Alternatively, if unable to make a field visit students may use the following website to conduct a virtual marine survey in the classroom:

http://www.farallones.org/education/materials_and_resources.php (Follow links on right hand side of page under “Activity: Monitoring the Intertidal with Life-sized Photos”.)

	Assessment for learning

Assess students’ ability to :

· work as part of a team to conduct an ecological study

· collect, record and interpret data

	One day field trip

	10. Ecological study of a local area (optional)
· local ecological study
	Use the techniques learnt in the previous activity to conduct an ecological survey into the biodiversity of a local coastal area.
Produce a report (e.g. formal science report, letter to local council, PowerPoint) comparing the local area to that at Woodbridge. 
 
	Assessment for and of learning

Assess students’ ability to :

· identify a question that can be investigated as an ecological study

· collect data that will allow them to answer the question they posed.
	Several lessons

	12. Impact of a proposed development

· Impact of a proposed development
	1.  Discuss and list human impacts on the marine environment.  

Possible consolidating activities and resources:  

· research Exxon Valdez oil spill in Alaska, see for example http://www.youtube.com/watch?v=BKPz4y-5G-o&feature=fvst
· research marine disasters that have occurred in Australia: eg Queensland oil spill in May 2009
· show an excerpt from the video ‘Happy Feet’ (highlighting over-fishing and marine entanglement)
· oil spill clean up experiment (classroom activity)  http://www.amsa.gov.au/Marine_Environment_Protection/Educational_resources_and_information/Teachers/Classroom_Projects/Clean_up_oil_spill_exercise.asp
· You are what you Eat: plastics and marine life activity http://www.pbs.org/kqed/oceanadventures/educators/pdf/OceanAdv-WhatYouEat.pdf
· Overfishing of orange roughy factsheet http://www.amcs.org.au/default2.asp?active_page_id=358
· Australian efforts to protect Patagonian Toothfish http://www.aad.gov.au/asset/mag_spring01/international05_07.pdf
· Introduced marine pests causing problems in Tasmania such as northern pacific sea star, caleurpa, undaria, European green crab.  Information sheets available through CSIRO website: http://www.marine.csiro.au/crimp/Marine_pest_infosheets.html
· The Great Pacific Garbage Patch at http://www.youtube.com/watch?v=zGbWS2V8Z-0 
· Possible visitor impacts on Port Davey Marine Reserve http://www.parks.tas.gov.au/index.aspx?base=3132
2.  Consider the impact of a proposed use of a coastal area, such as a new fish farm, declaration of a marine reserve in a popular fishing location, closure/opening of a popular dog walking beach, coastal development (e.g. Ralph’s Bay development, pulp mill, Crescent Bay mine).

Diamond Ranking of issues: Once students have brainstormed potential issues about the proposal, they choose the nine most important issues. Individual students or groups then ‘rank’ these issues according to importance using the attached Diamond Ranking sheet (Appendix 5).  The most important issue is placed at the top, the next two most important are underneath this, and so on.

This forces students to decide which issues are most important, and can be a useful introductory activity for a class discussion, or culminating activity following a class discussion.

Organise a class role play in which participants take on the role of different interest groups and speak at a public meeting to present their group’s viewpoint on the proposal.  This could be modelled on the Whale Bay activity at  http://www.mesa.edu.au/cams/module9/resources.htm 
	Assessment of learning

Assess students’:

· understanding of how interacting factors impact on natural areas


	Several lessons


Possible Resources
Woodbridge Marine Discovery Centre
www.education.tas.gov.au/Woodbridge/MDC
ph 6267 4649

Primary Coordinator: Ros Asten ros.asten@education.tas.gov.au
Secondary Coordinator: Pam Elliott pam.elliott@education.tas.gov.au
The Centre has several education kits and resources available to teachers, including the Marine Links Kit suitable for grades 5-8.  Contact staff to arrange excursion bookings or to borrow resources.

Books

Edgar, Graham, 1997, Australian Marine Life: the plants and animals of temperate waters; Reed Books, Victoria

Edgar, Graham, 2001, Australian Marine Habitats in Temperate Waters; Reed New Holland, Sydney

Moffatt, Bob, 1997, An Introduction to Marine Studies, Wet Paper, Queensland
Oliver, Jan (ed), 1997, Field Activities for Coastal and Marine Environments, Department of Environment, Sport and Territories
Reid, Alan, 1992, Coasting: Activities for coastal excursions and beach holidays, Gould League, Victoria

Richmond, Margaret, 1997, Tasmanian Sea Shells, Richmond Printers, Tasmania

Tasmanian Marine Naturalists, 2001, Between Tasmanian Tidelines, Tasmanian Museum and Art Gallery

Tsernjavski, Nancy, 2001 A.B. Sea; Gould League, Victoria
Web-based resources
Australian Marine Environment Protection Association (AUSMEPA) - Schools section includes units of work, printable posters and worksheets: 

www.ausmepa.org.au/marine-conservation-education-for-schools.htm
Marine Education Society of Australasia (MESA) – marine information and teaching resources:  

www.mesa.edu.au
Australian Museum Fish Factsheets: 

www.amonline.net.au/fishes






This learning sequence can be accessed through the Science curriculum document at www.education.tas.gov.au
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