	32
	EAFM Curriculum and unit plans


[image: image1.jpg]




ECOSYSTEM APPROACH TO FISHERIES MANAGEMENT

Curriculum, Course outline and Unit plans

21 May 2013
A project managed by The Nature Conservancy on behalf of AusAid

and implemented by the Australian Tropical Marine Alliance and the Coral Triangle Center

CONTENTS

4ACKNOWLEDGEMENTS


5TRAIN THE TRAINERS


5Background


5Development of training materials


5Tailoring the curriculum to PNG and Solomon Islands


6Training-of-trainers methods


8CURRICULUM


11OVERVIEW OF COURSE UNITS


11Unit summaries


11Key learning outcomes


11Pedagogy


12Overview of assessment


13Flexible training framework


14Teaching resources


15UNIT PLANS


15Unit 1 (Threats)


17Unit 2 (Fisheries Management)


19Unit 3 (Ecosystems)


21Unit 4 (Ecosystem Approach to Fisheries Management)


23Unit 5 (Fish biology)


25Unit 6 (Local coastal fisheries)


26Unit 7 (Governance)


27Unit 8 (Fisheries assessments)


29Unit 9 (An Ecosystem Approach to Fisheries Management Plan)


32Unit 10 (Compliance and Monitoring)





ACKNOWLEDGEMENTS

Thanks to our Curriculum Development Working Groups many of whom assisted well beyond simply providing constructive input to the curriculum development.  In PNG this included: Paul Lokani, Barbara Masike, Jeff Kinch, Augustine Mungkaje, Senita Wauwia, Nigl Zerike, Leah Aisi, Margaret Ame, Aisi Anas, Maxine Anjiga Arua, Leban Gisawa, John Kakas, John Kasu, Demi Markus, Russell Purai, Vagi Rei, Bernard Suriman, Steven Tandale, Jane Wia.     In the Solomon Islands this included: Peter Kenilorea, Alex Makini, Rosalie Masu, Seno Mauli, Delvine Boso, Patrick Daudau, Duta Kauhiona, Ben Salepo, Shannon Seeto, John Usuamo, Rose Wale and Jennifer Wate.   We had a constructive meeting in Cairns with some members of our Curriculum Development Working Groups and also: Andrew Chin, Chris Cocklin, Job Opu and Agnetha Vavekaramui.

Thanks also to participants in the trial of the EAFM training including (aside from some of the people already mentioned above) in PNG:  John Aini, Meshack Bubu, Tasman Dau, Kenny Edward, Jorge Rumaropen, Jane Wungen; and in the Solomon Islands: Chelcia Gomese, Jimmy Hyacinth, Patricia Kenihera, John Leqata, Chris Tea and John (UNDP). Others who provided helpful input and/or assistance included:  Joelle Albert, Simon Albert, Willie Atu, Hugh Govan, Francis Hurahura, James Teri and Francis Tofuakalo.

We acknowledge Leanne Fernandes, Colin Simpfendorfer and Dave Welch for the bulk of the development of the EAFM training materials, Paul Lokani for his contribution to Units 6 and 7 particularly and Mr Welch for delivery of all the training (supported by Dr Fernandes in PNG).  We thank Hesti Widodo for her support during the trial of the EAFM training and delivery of workshop reports and Sabine Carter for design work on the training materials.   We thank Leanne Fernandes for coordination of all of the above.

This curriculum and supporting teaching materials was developed as part of an Australian Government-funded project called “Strengthening in-country tropical marine resources management training capacity in PNG and the SI”.   It focuses on training and education priorities for the Solomon Islands and Papua New Guinea relating to tropical marine resource management. The project has been managed by The Nature Conservancy (special thanks to Laura Whitford) as part of  the Australian Government’s support to the Coral Triangle Initiative on Coral Reefs, Fisheries and Food Security and is being implemented by the Coral Triangle Center (with special thanks to Rili Djohani) and by the Australian Tropical Marine Alliance (James Cook University, University of Western Australia, University of Queensland, Charles Darwin University and the Australian Institute of Marine Science).  Thanks to the Coral Triangle Support Partnership for some extra funding to support workshop logistics.

TRAIN THE TRAINERS

Background

Developing local capacity in tropical marine resource management in support of the Coral Triangle Initiative (CTI) strategies has been among the highest priorities identified by Papua New Guinea (PNG) and the Solomon Islands. Government to government liaison identified that there is inadequate marine resource management education curricula and training in government and academic institutions in these countries.  As indicated in the regional CTI Plan of Action, Solomon Islands National CTI Plan of Action and PNG’s Marine Plan, marine resource management practitioners often lack access to key/important training, resources or guidance. 

Based upon in-country consultations with the Australian Government, a project was developed to address these gaps in PNG and the Solomon Islands.   The team comprises: the Australian Tropical Marine Alliance, the Coral Triangle Center and the Nature Conservancy, with support from the Australian Government.  

There are three components to the project. Firstly, the curricula intended to build the skills and capacity of marine resource managers will be developed. These curricula are designed to be delivered as short courses (~ 1 week in duration) which will ensure that people currently working as marine resource managers are not precluded from participating due to a busy work schedule. Secondly, existing trainers working in local institutions (local universities for example) will be provided with training in the delivery of the curricula with the opportunity for these institutions to adopt this course, in part or whole, and develop it into a semester based course. Thirdly, these trainers will be supervised and mentored as they deliver the training in situ, to a student audience. 

The first training package to be delivered is this curriculum in an ecosystem approach to fisheries management.
Development of training materials

This training material has been developed by working with in-country curriculum development working groups which include members from both countries’ Departments of Environment, Fisheries and Education as well as various local and international NGOs.

Communications about this curriculum occurred per email, telephone/skype calls and per face-to-face meetings with experts in PNG and Solomon Islands, as well as experts from Australian Institutions including the School of Marine and Tropical Science, the Australian Research Council Centre of Excellence for Coral Reef Studies and the Centre for Sustainable Tropical Fisheries and Aquaculture both at James Cook University.
Tailoring the curriculum to PNG and Solomon Islands

The curriculum has been tailored through: use of local examples, use of locally relevant source materials and prescribed reading for students, ensuring that the teacher and students apply local language and concepts where relevant and possible throughout the curriculum, and application of ideas and advice from in-country expert collaborators garnered both during the scoping study and continued communications.

In developing this draft curriculum and associated materials, our consultations with in-country institutions since the scoping study, were as follows:

· Discussions of and agreement to the establishment of a curriculum development working group in PNG and in Solomon Islands occurred during the scoping study trips.  Note that in both countries, the training institutions (e.g. UPNG, NFC, SICHE) were very keen to take direct guidance on, to be seen to be responsive to, training priorities identified by the relevant government agencies (e.g. NFA, DEC, MECDM, Ministry of Fisheries and Marine Resources).  All these training institutions viewed our project as helping them to do this.

· Establishment of these groups occurred in early June 2012 and comprised representative from the following institutions:

PNG: National Fisheries College, UPNG, National Fisheries Authority, Department of Environment and Conservation, Department of Education Curriculum Development and Assessment Group, Department of Education Vocational Education and Training Group, University of Natural Resources and the Environment, the Institute of Public Administration, PNG-CLMA, local offices of TNC, WCS and WWF

Solomons: School of Natural Resources at the Solomon Islands College of Higher Education, USP, Department of Education’s Curriculum Development Centre, Department of Fisheries and Marine Resources, Department of Meteorology, Environment, Climate Change and Disaster Management, Institute of Public Administration and Management, SILMMA, Live and Learn, Solomon Islands Development Trust, local offices of Foundation of the People’s of the South Pacific, TNC, WorldFish, WWF

· On 8 June 2012, we invited input, from the Working Groups, on a proposed outline of the EAFM course

· On 6 July 2012, a draft of the materials now provided to yourself was circulated, to the Working Groups, to invite comment and critique

· On 10 July 2012, a face-to-face meeting was convened with representatives from UPNG, NFA, DEC, MECDM, Solomon Islands WorldFish and Solomon Islands Ministry of Fisheries and Marine Resources to discuss the draft materials

· On 20 July 2012, an email was sent to the Working Groups explaining how suggestions received to date were being addressed in the revised version of the draft EAFM materials. Working Group members were invited to comment on the proposed way forward, in particular to advise if they saw any problems.

· Individual emails, skype and telephone conversations supplemented these group discussions.
· Trials of the draft curriculum and teaching materials were had in PNG and the Solomon Islands in October and November 2012 and all training materials have been revised in response to feedback received.
Training-of-trainers methods

Training of trainers in PNG and Solomon Islands will occur in-country, with both in-country and international experts working in collaboration.

The trainers will be trained by:

1. Reviewing the entire substance of the curriculum and upskilling trainers’ knowledge base as necessary

2. Role-modelling of proposed class activities to both ensure trainers understand how to implement the activity and to ensure feasibility of activity

3. Reviewing of all teacher and student resource materials to ensure full understanding of their function in student learning and/or extension

4. Unit-per-unit in-training evaluation of trainers comprehension of key learning outcomes which students will need to achieve

Trainers being trained will be asked to keep a “teacher journal” and to enable them to make notes about the training-of-trainers as they are given the material to use and to provide feedback to each other.

CURRICULUM

Title:

Ecosystem approach to fisheries management          
Semester:
~1 week short course  (can be delivered in semester format also)
Course Rationale:  The inshore fisheries of PNG and Solomon Islands are of primary importance to coastal communities for food and livelihoods as well as having cultural and social significance. To ensure sustained benefits of these fisheries to communities they must be effectively managed.   Increasing knowledge in an ecosystem approach to fisheries management was identified as a priority by marine resource managers and educators in both PNG and the Solomon Islands.  This approach ensures that the many different fished species, the habitats they use, the downstream effects of catchment activities and human impacts and benefits of fishing are all considered within the management planning process.
Course Outline: This course will teach students how to use local and scientific knowledge, information and systems to develop and implement an ecosystem approach to fisheries management plan.   The course will also build skills in monitoring the success of the plan and in the use of culturally appropriate means to ensure compliance.   

Curriculum Objectives:

Students will gain an understanding of and be able to apply information about:

· Ecosystem functioning including the role of fished species within ecosystems

· The concept of fisheries as linked socio-ecological systems

· Fish biology, especially reproduction and recruitment

· Human dimensions of fisheries and their role in management 

· An ecosystem approach to fisheries management compared to other types of management including local management practices and governance arrangements

Achievement standards:

By the end of the course, students will be able to:

· Assess the status and trend of fisheries stocks and use these data in an ecosystem approach to fisheries management

· Develop an ecosystem approach to fisheries management plan

· Implement an ecosystem approach to fisheries management plan

· Ensure compliance to an ecosystem approach to fisheries management plan

· Apply adaptive management to an ecosystem approach to fisheries management plan

Content Description:

1. Review of basic ecological concepts: ecosystems (inter- and intra-specific interactions, food webs, connections between habitats, trophic levels, role of fished species) – includes local knowledge of habitats and species. 

2. Biological and ecological information (including population biology) to help in managing fisheries and how to collect and analyse these data, especially in data poor environments (includes local knowledge).
3. Internal (e.g. overfishing) and external (e.g. downstream impacts, climate change) threats to sustaining fisheries benefits.
4. Social and economic considerations in managing fisheries – managing people versus managing fish. 

5. Overview of different management approaches (e.g. traditional management, single species fisheries management, integrated coastal zone management, co-management, ecosystem approach to fisheries management). 

6. Overview of different management tools (e.g. input controls: effort controls, marine protected areas; and output controls: quotas, catch shares).  This includes local management practices.

7. Methods to assessing status and trends of fished stocks in data poor environments – include local methods used.  Methods include also stock assessments, ecological risk assessments, the use of reference points to help manage fisheries, data needs and interpretation of results.

8. Prerequisites for effective ecosystem approach to fisheries management e.g. an understanding of the role of the marine ecosystem in fisheries, existing enforcement capabilities, community and government commitment and cooperation, adequate resources.
9. How to plan for ecosystem approach to fisheries management – scaling up from existing fisheries management, using existing governance arrangements /management methods and working in partnership with the community (includes topics such as: scoping, stakeholder engagement, objectives, prioritizing, matching management tools to objectives, creating the plan).
10. Implementation of the ecosystem approach to fisheries management plan – use of existing governance arrangements/ management methods and community participation

11. Ensuring compliance to the ecosystem approach to fisheries management plan – using existing governance arrangements and community participation.  This includes understanding human dimensions to help compliance. 

12. Assessing the success of the ecosystem approach to fisheries management plan (performance indicators and measures) and applying adaptive management.
Monitoring student learning:

Student learning can be monitored throughout the teaching and learning process to determine student progress and learning needs.  During each unit plan opportunities have been embedded to gather feedback about how students are progressing and what they need to learn next. Specific monitoring opportunities may include:

· Student Consultation

· Student Reflection including via use of the glossary and class activities
· Journal Responses
In addition, formal assessment can be conducted via:
· Class practicals/activities (may include assignments and other assessment pieces)

· Class homework (may include questionnaires and other assessment pieces)

· Final assessment: -  an ecosystem approach to fisheries management plan 

Course hours:


26 contact hours including approximately 8 hours of practical exercise/tutorials (2 hours/day) delivered during a one week short course. 

Pre-requisites: 

Knowledge of local fisheries or basic formal training in natural or social science.
Sound ability in reading, writing and speaking English.
Computer literacy would be advantageous.
Prescribed reading:

Core reading:

Secretariat of the Pacific Community. (2010) A community-based ecosystem approach to fisheries management: guidelines for Pacific Island countries. Secretariat of the Pacific Community, Noumea. 65pp. (Ref # EAFM1)

Complementary core reading:

FAO. (2005) Putting into practice the ecosystem approach to fisheries. Food and Agriculture Organisation, Rome. 86pp. (Ref # EAFM2)1
FAO. (2010) Putting into practice an ecosystem approach to managing sea cucumber fisheries. Food and Agriculture Organisation, Rome. 81pp. (Ref # EAFM3) 1
OVERVIEW OF COURSE UNITS

Unit summaries

There are ten course units of varying duration (i.e. requiring different numbers of ~one hour lessons to implement).  These units are listed here:
Unit 1. Threats to sustainable fishing

Unit 2. Fisheries management

Unit 3. Ecosystems

Unit 4. An ecosystem approach to fisheries management (also compared to other management approaches)

Unit 5. Fish biology

Unit 6. Local coastal fisheries (PNG or Solomon Islands)

Unit 7. Governance (PNG or Solomon Islands)

Unit 8. Fisheries assessments

Unit 9. An ecosystem approach to fisheries management plan

Unit 10. Monitoring and compliance
Key learning outcomes

The key learning outcomes for students in this course are that they will be able to:

· Explain ecosystems, their connectivity and relevance to fisheries and describe this with local examples

· Understand basic population biology of fished species and describe this in local language terms; they will understand the implications of this for management of fisheries

· Assess the status and trend of fisheries stocks and use these data in an ecosystem approach to fisheries management

· Develop an ecosystem approach to fisheries management plan

· Implement an ecosystem approach to fisheries management plan

· Ensure compliance to an ecosystem approach to fisheries management plan

· Apply adaptive management to an ecosystem approach to fisheries management plan

Pedagogy

There are four main elements that make up pedagogical approaches and practices: the teacher, the teaching, the place and the curriculum.   The specific pedagogical approaches and practices used in developing each of these elements of the teaching materials being prepared are discussed below.

Teacher: This curriculum is designed to be tailored and used by a trainer, lecturer or teacher who has experience delivering learning to mainly adult students.  It can also be used to inform and guide workplace mentoring and supervision in ecosystem approaches to fisheries management.

The curriculum developed allows the teacher to bring their own knowledge and experience into the learning environment and to improvise by tailoring the training to the students and situation.

Teaching: The teaching is designed to be student-centred with each unit beginning with an activity which both engages the students and allows the teacher/lecturer to assess the level of knowledge of students in the unit being taught.   The teacher can then build on the existing levels of knowledge in the classroom, skip lesson material which is already known and focus on the new learning outcomes of the unit.   The teacher can also partner more knowledgeable students with less experienced students in the many teaching activities throughout each unit. Teachers are also encouraged to engage students to help them tailor the course to their individual needs.

The teaching is designed to empower the learner, for example, the presumption that each student can and will deliver an ecosystem approach to fisheries management plan by the end of the course.  

Place: The training is designed to be and will be delivered in-country and engages with local knowledge and local management practices and uses local case studies all to ensure learning is relevant to the students.  The presumption throughout the training is of a partnership with local resource users and community members (although the explicit training for community-based resource management is addressed in another curriculum being developed by this project).   The training also addresses the place-specific governance context within which an ecosystem approach to fisheries management must work.

Curriculum: In addition, the curriculum is at least 50% activity based to support learning-by-doing; the curriculum fosters an experiential learning process.  This helps to connect the learning to the students work and/or life to make it relevant and interesting.  This also supports the development of generic workplace skills, for example, teamwork, critical analysis, presentation skills, planning, communication, problem solving, professional writing skills, interpersonal skills and time management. 

Whist high quality hard copies of all the teaching material will be made available, the curriculum developers are aware that, over time, these may be used up, damaged by wear and tear or lost.  We have assumed that, in some cases, teachers will only have access to a computer and a black and white printer and the teaching resources have been designed to be usable without access to more than the CD upon which all the teaching materials will be placed.   Once the hardcopies are printed, the teacher can take them to places without electricity, without white or blackboards and they shall still be able to deliver the learning outcomes.   

The curriculum has been developed with a view to opening pathways so that parts of, or the entire, curriculum can be accredited within the formal education systems of PNG and the Solomon Islands.
Overview of assessment

The primary assessment piece is an ecosystem approach to fisheries management plan.  This can be developed individually, however, it is suggested that the plan be developed by the students working in small teams to better simulate a real-world situation as well as build the skills required to work in situations where many viewpoints and inputs must be accommodated in building a management plan.  We suggest that this assessment comprises 40-60% of the total.  A component (5-10%) of this assessment could derive from the student groups’ presentations of their final plan to the class.
Each student will maintain an assessable journal (“diary”) of thoughts, learnings, ideas, etc. which should be used to demonstrate the level and type of engagement each student is having with the coursework and to also help the teacher revise the level and focus of the training to best accommodate student needs.  This assessment could comprise 10% of the total.

Each student will maintain a personal glossary of new terms (with local language equivalents) in the back of their diary.  This is assessable and could be worth 5% of the total.

The additional 20-25% of the assessment can take the form of class practicals/activities or class tutorials.   There are very many of these throughout the unit plans as well as suggested review questions.   We recommend that each teacher chooses which activities and/or tutorials to use for assessment depending upon the class composition.
It is also recommended that the teacher will maintain a diary to assist with assessment of students during classroom activities.  In addition, the teacher may wish to alter how they use the curriculum and assessment tools or tailor both to their own, individual needs.  A diary will help to keep track of desired changes.
Flexible training framework

Units have been different components which have different levels of complexity associated with the learning outcomes so that teachers/lecturers can tailor the lessons to students of different backgrounds and capabilities:

1. Within some units there is extra learning material for advanced students.
2. Each unit has suggested reference material for additional learning that complements that presented in the course.
3. The course content can be readily modified through the use of selected stand-alone units. Since the units are developed as a logical learning sequence it is recommended that key elements of each unit be taught. 
It is assumed that the teachers and curriculum developers receiving training in this curriculum material will use it in an entirely flexible manner to suit their needs.   For example:

· University lecturers may choose to use the entire curriculum to present to the Academic Board as a new subject to teach including all the extension materials 

· College Educators may take a substantial portion of the curriculum (perhaps without some of the higher level learnings) to develop a new subject within their environmental training.

· Vocational Centre educator may focus more on the activities and learning-by-doing components of the curriculum

· Provincial fisheries officers may choose to bring one unit at a time, over an extended period, to the fishers and fishing communities they are working with – perhaps bringing key players together where they may have access to a TV and DVD player so that these filmed resources can be used.

· Curriculum developers in the Department of Education may select pieces of the material to supplement existing high school (or even primary school) curriculum.

· High School teachers and other responsible for teaching resource management may choose to supplement or enhance current curriculum with examples and ideas drawn from this curriculum.
Teaching resources

The teaching resources provided by this project will be provided in hard copy and/or on a CD from which additional hardcopies can be printed.

The teaching resources include:

· Curriculum

· Unit plans (including learning outcome, detailed topics to be covered with suggested timings, classroom activities to reinforce learnings, reflection and review tools, student extension ideas, options for additional activities)

· Extensive course notes

· Glossary

· Powerpoint presentations of lessons

· Detailed template for management plan development
· Student materials (e.g. Blue Highway poster, student prescribed reading and extension reading per teaching unit)

· Teacher library sorted per teaching unit

· Resource library of information pertaining to fisheries in both PNG and the Solomon Islands
The student resources include:

· Extensive course notes

· Glossary

· Detailed template for management plan development

· Student materials (e.g. Blue Highway poster, student prescribed reading and extension reading per teaching unit) (electronic copies)
· Resource library of information pertaining to fisheries in both PNG and the Solomon Islands (electronic copies)

Materials for use during activities
To carry out course activities there are several items teachers should source prior to the course commencement:

· Roll of butchers paper
· Name tags

· A selection of marker pens (black, red, blue)

· Pens/pencils

· Print outs and/or copies of key references/student notes

· Print outs of the EAFM plan template

· Roll of string

· Sticky note pads (1-2 per student)

· A4 paper for extra writing (eg. plan development)

· CDs containing electronic copies of all student materials

· Exercise books (1 per student)

· Roll of large sticky tape
· Computer/data projector for presenting course slides & DVD

UNIT PLANS

Unit 1 (Threats)

Subject title: 

Ecosystem approach to fisheries management

Unit Plan: 

1 of 10

Topic:


Threats to sustainable fisheries

Learning Outcome: 
Students will be able to determine the priority threats to the fisheries they are involved in or involved with.

	Unit plan

	
	
	Duration

	1
	Activity 1.1: Ask each student to list three (3) potential threats to fisheries on sticky note pads. Lists to be collected and placed on whiteboard/butchers paper on the wall. This list can be referred to throughout the unit.
	10 min

	2
	Describe how some threats are within local control (“internal threats”) and some are less likely to be within local control (“external threats”).  Draw examples from threats identified by the class.
	5 min

	3


	Describe, in more detail, specific internal threats and fishery implications of same:

a) catchment impacts (especially impacts upon water quality including increases in sediment and nutrient loads and impacts of pesticides; also coastal development)

b) destructive fishing (including blast fishing, use of poison, smashing of coral to “chase out” fish, trawling)

c) fishing (especially over-fishing) 

i. describe impacts upon retained species (target species and by-product species) – refer to fish aggregations, density-dependent spawning

i. describe impacts upon by-catch species – as above

ii. describe impacts upon ecosystem
	35 min


	
	BREAK
	

	4 
	Activity 1.2: Ask students to consider the following questions as examples and write their own example on sticky note pads with one for the current situation and one for the past situation (eg. grouper average size in 1980s was ~45cm and now is ~30cm). The teacher and/or student then place these on a timeline written on the whiteboard or butchers paper on the wall.

Discuss local examples of fishing impacts:

· Does the class have any knowledge of changes in average size of fish caught over time?

· Does the class have any knowledge of any changes in species targeted over time and why this occurred?

· Have market prices changed over time?

· Has access to culturally important species changed through time?

· Have there been any changes in the local habitats? 

Have there been changes in where fishing occurs over time?
	15 min

	5
	Describe, in more detail, specific external threats and fishery implications of same: 

a) illegal foreign fishing, 

b) climate change (include impacts of ocean acidification, increases in sea surface temperature, sea level rise, changes to intensity of storms/cyclones, changes to ocean currents), 

c) externally sources pollution from other catchments or, even, other countries (e.g. marine debris)
	20 min

	6
	Activity 1.3: Ask students to voluntarily rank threats identified during Activity 1.1 from most dangerous to least. Do this as a class discussion and compare with Figure 1.4 in the course notes.
	10 min

	7 
	Describe shifting ecological baselines and ecosystem phase shifts
	5 min

	8
	DVD: Fish and People – Module 1 (1st half) 1
	8 min

	9
	Describe consequences of threats to fisheries
	5 min

	10 
	Activity 1.4: Students to form groups of 4-6 people and write down local examples of some social, economic and cultural consequences of fishery impacts? One person from each group then presents their results back to the class for discussion.
	20 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~ 2.5 hours


Homework:
Students interview their parents, grandparents, older neighbour, etc about shifting baselines and their past fisheries experience compared with today.
Assessment:

Student journal/diary

Student glossary  (students/teachers should include local names for the terms introduced as well as the English terms and definitions)
Review:

Teacher to select from the suggestions below or create their own questions to use in a quiz which aims to assess several lessons at once.

· Describe and prioritise internal and external threats to your fisheries.   Justify the priorities you have applied to the threats.

· What does “shifting ecological baselines” mean?
· Students presentation of homework described above.
Unit 2 (Fisheries Management)

Subject title: 
Ecosystem approach to fisheries management

Unit Plan: 
2 of 10

Topic:

What is fisheries management?

Learning Outcome:  Students will be able to describe the main concepts of fisheries management and tools, including local and traditional fisheries management practices 

	Unit plan

	No.
	
	Duration

	1
	Activity 2.1: Ask the class for their views on what is fisheries management?
	5 min

	2
	Present samples of the variety of objectives/purposes of fisheries management?
	5 min

	3
	Explain fisheries management tools: input controls

a) Limiting the number of fishers and/or boats (by licences, local access only rules, or other means)

b) Gear restrictions

c) Temporal closures (e.g. season closures, tabu/tambu areas)

d) Permanent no-fishing areas

e) Zoning of (d) and (e) and other types of spatially explicit controls upon fishing

f) Other (local) input controls 
	30 min

	
	BREAK
	

	4
	Explain fisheries management tools: output controls

g) Total allowable catch (TACs)

h) Individual transferable quotas (ITQs)

i) Size/sex restrictions 

j) Other (local) output controls 
	15 min

	5
	Activity 2.2: Provide students with local fisheries management plans and give them ~10 mins to read. Ask them to identify examples of both input and output control measures, write down on individual sticky notes and place them on a flip chart or whiteboard under separate headings: Input controls and Output controls.
	20 min

	6
	Explain the choice and implementation of management tools
	10 mins

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration
	~ 1 hr 40 min


Homework:

Students to use one of the notebooks/exercise books as a journal/diary to write down their main observations/ thoughts about the lesson by the next day.
Assessment:

Student journal/diary

Student glossary.
Activities
Review:
 Teacher may use the suggestion below or create their own quiz question(s) to use in a quiz which aims to assess several lessons at once.

· Describe the major input and output controls and explain the relative usefulness of them to the fishery you are involved in/interested in.

Unit 3 (Ecosystems)

Subject title: 
Ecosystem approach to fisheries management

Unit plan: 
3 of 10

Topic:

Ecosystems

Learning Outcome:  Students will understand the basic elements and processes of ecosystems including defining an ecosystem and describing food chains, food webs, trophic levels, the energy pyramid and connectivity between habitats

	Unit plan

	No.
	
	Duration

	1
	Define ecosystem 
	5 min

	2
	Activity 3.1: Brainstorm: ask students what comprises local marine ecosystems? (See course notes for supplementary discussion)
	5 min

	3
	Describe food chains and their significance. 
	5 min

	4 
	Activity 3.2: Get students to choose a partner and write down on sticky note pads at least one example of a local food chain.
	10 min

	5 
	Describe food webs
	5 min

	6 
	Activity 3.3: CONSTRUCT A FOOD WEB. Get students to write down a local marine organism (using local names if they wish) on a sticky note. They put this on their shirt and as a group the class stands in a circle with someone in the middle as the SUN. Using a roll of string the SUN wraps the string around their hand and throws the string to another organism and explains how they provide energy to that organism (eg. sea grass). The SEA GRASS person wraps the string around their hand and then throws the string to another organism and explains how they provide energy to that organism (eg. rabbit fish), and so on. Once the string ends at a top order predator (eg. shark, human) it starts again at the SUN. (See full description in course notes).
	25 min

	
	BREAK
	

	7
	Describe trophic levels
	10 min

	8
	Activity 3.5: Teacher to ask students to identify verbally the trophic level of their organism (from Activity 3.4).
	10 min

	9 
	Discuss the energy pyramid
	10 min

	10
	Describe trophic levels
	5 min

	11
	Explain connectivity between habitats as another form of connectivity – use Blue Highway poster if possible1
	10 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~2 hrs


Homework:
Students to use one of the notebooks/exercise books as a journal/diary to write

down their main observations/ thoughts about the lesson by the next day 
Assessment:

Student journal/diary

Student glossary

Review:

Teacher to select from the suggestions below or create their own quiz questions to use in a quiz which aims to assess several lessons at once.

· Define “ecosystem” in your own words.

· Give an example of a food chain and describe the relationship between food chains and food webs.

· Define and briefly describe different trophic levels in an ecosystem.

· Draw an energy pyramid and describe why energy is lost at each level.

· What are some of the major habitats that comprise a coral reef ecosystem.

· How can habitats within an ecosystem be connected?

· Why are ecosystems important for fisheries?

Unit 4 (Ecosystem Approach to Fisheries Management)

Subject title: 
Ecosystem approach to fisheries management

Unit Plan: 
3 of 10

Topic:

What is an ecosystem approach to fisheries management

Learning Outcome:  Students will be able to differentiate ecosystem approach to fisheries management with other models of resource management and to appreciate the areas of overlap and complementarity

	Unit plan

	No.
	
	Duration

	1
	Activity 4.1: Break the class into groups of 3-6 students and ask them to discuss examples of the different types of management approaches used locally. Groups to present back to the class.
	15 min

	2
	Discuss conventional fisheries management and the derivation of ecosystem management approaches
	10 min

	3
	Define an ecosystem approach to fisheries management and describe the five FAO principles of an ecosystem approach to fisheries
	15 min

	4
	Advanced students: Convention on Biological Diversity principles of the ecosystem approach
	10 mins

	5
	Describe how ecosystem approaches to fisheries management are different to conventional management (present table in teacher notes)
	10 min

	
	BREAK
	

	6
	Discussion: Discuss with the class Table 4.1 in the context of local marine tenure? How does traditional local management compare with EAFM? Students need to start thinking about how EAFM may be applied in a local context.
	30 min

	7
	Define other management approaches and compare with an ecosystem approach to fisheries management:

· Community based resource management

· Co-management

· Integrated coastal zone management

· Ecosystem-based management

· Catchment management
	15 min

	8
	Advanced students:  Suggest they take the Community based resource management course also being provided by this project
	

	9
	Introduce Marine Protected Areas 
	5 min

	10 
	Introduce the precautionary principle concept
	5 min

	11
	Activity 4.2: Form small groups and decide on how an EAFM may be applied to a specified area that is consistent with local custom. Report back to class explaining why.
	15 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~ 2.5 hrs


Homework:
Students to use one of the notebooks/exercise books as a journal/diary to write 

down their main observations/ thoughts about the lesson by the next day 

Assessment:
Student journal/diary

Student glossary

Review:

Teacher to select from the suggestions below or create their own quiz questions to use in a quiz which aims to assess several lessons at once.

· Describe the main differences between an ecosystem approach to fisheries management and more usual “western” approaches to fisheries management.

· Describe the main differences between an ecosystem approach to fisheries management and your understanding of more traditional, local fisheries management

Unit 5 (Fish biology)

Subject title: 
Ecosystem approach to fisheries management

Unit plan: 
5 of 10

Topic:

Fish life history and its importance in designing management

Learning Outcome:  Students will be able to explain the life history characters of a species that are important fisheries management

	Unit plan

	No.
	
	Duration

	1
	Activity 5.1: Ask students to identify processes that lead to changes in fish populations – reproduction/recruitment, mortality, emigration, immigration
	5 min

	2
	Describe the simple equation that defines change in populations (Russell’s equation). This will be the guide to this whole lesson
	10 min

	3
	Activity 5.2: Ask class to identify different animals in the local ecosystem that have different reproductive strategies (e.g. broadcast spawners [fish, coral], egg layers [turtles], live young [sharks], asexual [coral], etc).Write these on a flip chart.
	5 min

	4
	Reproduction. Present and discuss different modes of reproduction. 
	10 min

	5
	DVD: Fish and People – Module 21
	12 min

	6
	Recruitment processes – how populations increase. Discuss the relationship between size and fecundity in fish, and the importance of this in thinking about management. 
	5 min

	7
	DVD: Fish and People – Module 31
DVD: SCRFA spawning aggregations
, 

	12 min

2.5 min

	
	BREAK
	

	8
	Activity 5.3: Ask students to identify reasons why an animal may die.
	5 min

	9
	Sources of mortality in populations (natural and fishing) and how they influence management
	5 min

	10
	Productivity and how it varies between species
	5 min

	11
	Activity 5.4: Put students in groups of 4-6 and ask them to write on butcher‘s paper and place different species according to how productive they are. Use the productivity groupings: most productive, moderately productive, least productive. Use the following species: grey reef shark, coral trout, cuttlefish, grouper, white tip reef shark, sea cucumber, turtle, anchovy, stingray, snapper. Students can add their own if they like. Groups to present to class and explain their groupings.

(Most: anchovy, cuttlefish; Moderate: grouper, coral trout, sea cucumber, snapper; Least: grey reef shark, white tip reef shark, stingray, turtle).
Use of SPC fact sheets during this exercise is a good idea.
	20 min

	12
	Advanced students: How does recruitment and productivity influence harvesting of fish? The concept of sustainable yield.
	10 min

	13
	Activity 5.5: Ask students to identify local species that are resident and those that are transient. (Explain definitions). Each student to write examples of each on sticky notes and place them on a flip chart under the headings: resident, transient.
	5 min

	14
	The role of movement in ecosystems – larval vs adult movement, larval connectivity, immigration and emigration. 
	10 min

	15
	Advanced students: Activity – see course notes
	10 min

	16
	Activity 5.6: Ask students to answer the following questions in their notebooks under the heading ‘Activity 5.6’. Questions: What are differences between ecosystems and populations? Write in notebooks why foodwebs, energy pyramids and movement matter to fisheries management.
	25 min

	
	BREAK
	

	17
	Considering life history in an ecosystem sense – the need to consider the productivity of multiple species
	5 min

	18
	DVD: Fish and People – Module 41
	12 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~3.0 hours


Homework:
Students to use one of the notebooks/exercise books as a journal/diary to write 

down their main observations/ thoughts about the lesson by the next day 

Assessment:

Student journal/diary

Student glossary

Homework: Answer the following questions in your notebook:

Q1. What are the four population processes that contribute to changes in a population?
Q2. What are three different modes of reproduction in animals that live in marine ecosystems? Rank them in order from most productive to least productive in terms of fishing that they could support.
Unit 6 (Local coastal fisheries)

Subject title: 
Ecosystem approach to fisheries management

Unit Plan: 
6 of 10

Topic:

Biological, social and economic aspects of PNG or Solomon Islands fisheries

Learning Outcome:  Students will recognise the biological, social and economic characteristics of PNG or Solomon Islands coastal fisheries   

	Unit plan


	No.
	
	Duration

	1
	Activity 6.1: Assess prior knowledge by class discussion of their understanding of coastal fisheries in their country
	10 min

	2
	Context: what are coastal fisheries, general fishery characteristics, fishery types (subsistence, artisanal/commercial, export, etc), species types, methods, country demographics, examples
	25 min

	3
	Activity 6.2: Select one of the export-based Artisanal fisheries identified above (Beche-de-mer, Lobster or Trochus), or another you know about, and describe its key characteristics. This should include aspects such as: species targeted, their life history & biology, where are they caught, who catches them, what methods/gears are used, catch volumes and trends, management, how many vessels, how much is exported, etc.
	30 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~1.2 hours


Homework:
Students to use one of the notebooks/exercise books as a journal/diary to write  down their main observations/ thoughts about the lesson by the next day 

Assessment:

Student journal/diary

Student glossary

Review:

Teacher to select from the suggestions below or create their own quiz questions to use in a quiz which aims to assess several lessons at once.

· Describe the main biological characteristics of the fisheries you are involved with and/or interested in.

· Describe the main social characteristics of the fisheries you are involved with and/or interested in.

· Describe the main economic characteristics of the fisheries you are involved with and/or interested in.
Unit 7 (Governance)

Subject title: 
Ecosystem approach to fisheries management

Unit Plan: 
7 of 10

Topic:

Formal and informal institutional and legal aspects of PNG or Solomon Islands 


fisheries

Learning Outcome:  Students will understand the significance of existing formal and informal institutional characteristics of PNG or Solomon Islands coastal fisheries   

	Unit plan4

	No.
	
	Duration

	1
	Activity 7.1. Ask the class to write down what governance is and give examples of what they think is good governance.
	10 min

	2
	Presentation of legal and institutional frameworks that apply in-country  including informal governance (eg. customary marine tenure) and formal governance (eg. institutions and legislation), characteristics of different governance, issues. 
	30 min

	3
	Activity 7a.2.  Ask the class to list the types of governance and specify the difference between the types of governance.

Activity 7a.3: Ask the class to list the roles of the main government institutions in formal governance of coastal fisheries.

Activity 7a.4: Ask the class to give examples of informal governance from the area they come from.

Activity 7a.5: Describe the pros and cons of formal and informal governance systems in PNG/SI.
	15 min
10 min

10 min

15 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~1.8 hours


Homework:
Students to use one of the notebooks/exercise books as a journal/diary to write 

down their main observations/ thoughts about the lesson by the next day 

Assessment:

Student journal/diary

Student glossary

Review:

Teacher to select from the suggestions below or create their own quiz questions to use in a quiz which aims to assess several lessons at once.

· Describe the existing governance framework (at all levels) within which your case study fishery must be managed.

· Describe management planning implications of the governance framework within which your case study fishery must be managed

Unit 8 (Fisheries assessments)

Subject title: 
Ecosystem approach to fisheries management

Unit Plan: 
8 of 10

Topic:

Data collection and analysis for fisheries management

Learning Outcomes:  Students will be able to gather and analyse fisheries and ecosystem information, including in data poor environments; students will be able to use this information in the application of fisheries management tools in PNG or Solomon Islands 

	1
	Why are fisheries data important?
	5 min

	2 
	Information needs for EAFM – why do you need fisheries data?
	10 min

	3
	Types of fisheries data and methods for collecting them:

· Traditional knowledge.

· Catch and effort data.

· Size data.

· Underwater Visual Surveys.
· Biological samples

· Social/economic data
	15 min

	4
	Activity 8.1: Ask the class for examples of what fisheries data one may collect, how would they collect it, and how would they use that data. Get them to write these in their notebooks.
	10 min

	5
	DVD: Fish and People, Module 1 (2nd half) 1
	5 min

	6
	Using data to assess fisheries – catch per unit effort, size, UVS data analyses 
	15 min

	
	BREAK
	

	7
	Indicators and reference points - introduction
	10 min

	8
	Activity 8.2: In teams of 4-6 ask the class to calculate basic fisheries statistics using simulated data and identify reference points. Get them to plot some of their data and present this to the class. Each group will need a laptop with the data spreadsheet provided. This activity may require a short tutorial on the use of Excel, eg. using equation editor, using pivot tables, plotting data in graphs, etc.
	45-60 min

	9
	DVD: Fish and People, Module 5
	12 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~2.5 hour


Homework:
Students to use one of the notebooks/exercise books as a journal/diary to write  down their main observations/ thoughts about the lesson by the next day 

Assessment:

Student journal/diary

Student glossary

Review:

Teacher to select from the suggestions below or create their own quiz questions to use in a quiz which aims to assess several lessons at once.

· Describe a method that could be used to assess a fishery that you are familiar with and explain how the information is used in management. Do you think it is effective, or do you think that there is a better way to do things?

· If you had an unlimited amount of money, design a plan to collect data on a fishery you are familiar with. Once you have your plan, imagine that after a few years you lost the funding to collect all but one piece of the data-what one thing would you keep collecting and why?

Unit 9 (An Ecosystem Approach to Fisheries Management Plan)

Subject title: 
Ecosystem approach to fisheries management

Unit Plan: 
9 of 10

Topic:

Developing & implementing an ecosystem approach to fisheries management plan

Learning Outcome:  Students will be able to develop and implement an ecosystem approach to fisheries management plan
	Unit plan

	No.
	
	Duration

	1
	Activity 9.1: Assess prior experience in planning and developing management plans. 
	5 min

	2
	Overview of the Ecosystem Approach to Fisheries Management planning process.  
	5 min

	3
	Step 1: Define the scope of the plan.  This defines the management area and provides an overview of the fisheries and non-fisheries within the management area. It also comprehensively identifies all the fisheries issues. These should include: direct fishery issues (e.g. changes in catch rates, changes in catch composition, too many illegal fishers, failures in or lack of current management, too much by-catch); indirect fishery issues (e.g. water quality concerns, coastal developments); and social well-being issues (e.g. reductions in income, not enough food, unequal distribution of benefits)
	10 min

	4
	Activity 9.2: Using the EAFM plan template1 ask students to outline the scope for their case study EAFM plan and list the key issues for the fishery/ies. This can be done as individuals, in pairs or in groups depending on the class.
	50 min

	
	BREAK
	

	5
	Step 2. Define the stakeholder engagement strategy.

a) First, identify the types of people who might have a stake in the fishery (include communities, government, non-government at all relevant levels and across all relevant sectors),
b) Then design a stakeholder engagement strategy/plan including addressing the desirable and feasible level of stakeholder engagement.
	5 min

	6
	Activity 9.3: In your EAFM plan i) List the relevant stakeholders for your case study, and ii) Develop your stakeholder engagement strategy using the template as a guide.
	40 min

	7
	Step 3: Compile background information. All documented details relevant to the fishery/ies and issues identified need to be collated and relevant information recorded. These include reports or policy documents on: social and economic fishery aspects, fishery characteristics, ecosystem characteristics, and governance. 
	5 min

	8
	Activity 9.4: Identify potential sources for background information. This only needs to be a list due to time constraints to demonstrate key sources are identified. Some of these will be on the EAFM CD (eg. legislation and policy, status reports, research reports, etc).

	15 min

	
	BREAK
	

	9
	Step 4. Prioritise issues and define objectives. Details of the steps involved starting with the identification of broad objectives.
	5 min

	10
	Activity 9.5: Identify broad objectives for your case study EAFM plan.
	20 min

	
	Step 4. Prioritise issues and define objectives. Details of the steps involved in sorting issues into broad objectives, prioritising issues based on their level of fishery risk, and developing operational objectives that address each of the high priority issues.
	5 min

	11
	Activity 9.6: Assign previously identified fishery issues to each broad objective. In small classes, this works better in groups as more issues will be identified which will make Activity 9.7 easier also. This also better reflects the likely scenario when asking for community input into issue identification where many issues will be identified.
	20 min

	
	Step 4. Prioritise issues and define objectives. Details of different ways of prioritising issues using qualitative and quantitative risk methods.
	10 min

	
	BREAK

	

	
	Activity 9.7: Prioritise issues for your case study using either a qualitative or quantitative risk assessment method. Use the templates provided.
	35 min

	
	Step 4. Prioritise issues and define objectives. Details of developing operational objectives.
	5 min

	
	Activity 9.8: Develop operational objectives for your case study EAFM plan for the priority issues. Focus on the top 3-4 initially. Use the objectives templates provided within the EAFM plan template.
	25 min

	12
	Step 5. Select indicators and reference points.  Further discussion of indicators for use in a management context.
	5 min

	
	BREAK
	

	13
	Activity 9.9: Identify potential indicators that may be used for assessing each objective. Use the objectives table in the EAFM template.
	15 min

	
	Step 6. Identify management actions. Revisit the different types of management actions and describe the factors for choosing appropriate management actions to achieve objectives: ease of application, likelihood of success, feasibility, cost. 
	5 min

	14
	Activity 9.10: Identify potential management actions that could be used to achieve each operational objective.

Justify your choices using the criteria: 


- Ease of application


- Likelihood of success


- Feasibility


- Cost
	45 min

	
	BREAK
	

	
	Step 7. Design a process for plan implementation. Describe other steps required to ensure the plan is actually put in place.
	5 min

	
	Activity 9.11: Using the EAFM plan template document all the above elements into an EAFM plan for your case study. Include identification of factors needed to be considered to formalise the plan, and how they may be addressed. Butchers paper may be useful for groups.

	20 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~6.5 hours


Homework:
Students to use one of the notebooks/exercise books as a journal/diary to write down their main observations/ thoughts about the lesson by the next day. 

Students to complete activities (i.e. preparation of pieces of the management plan) by the next part of the lesson (unless this occurs on the same day , in which case it is due the next day)

Assessment:

Student journal/diary

Student glossary
EAFM Plan
Unit 10 (Compliance and Monitoring)

Subject title: 
Ecosystem approach to fisheries management

Unit Plan: 
10 of 10

Topic:

Compliance to and monitoring and review of the ecosystem approach to fisheries management plan

Learning Outcome:  Students will be able to develop and implement monitoring and compliance plans to support an ecosystem approach to fisheries management as well as apply adaptive management

	Unit plan

	No.
	
	Duration

	1
	Activity 10.1: Ask the class to break into 2-3 groups and document prior experience and local examples of compliance and monitoring activities. Get them to report back to the class.

What does adaptive management involve?
	20 min

	2
	Step 8. Design a monitoring program. Discuss purpose of monitoring plans, performance indicators, reference values and performance measures.  Introduce sampling design considerations when developing a monitoring program. Discuss need to develop the monitoring plan with consideration of the baseline data, expertise and other resource available to conduct the monitoring.
	20 min

	3
	Activity 10.2: Ask students to design a fisheries data collection program appropriate for their case study. Use the monitoring program guidelines provided in the EAFM plan template and refer to the operational objectives and the indicators identified during Unit 9. Modify these as needed. Include objectives of the monitoring plan.
	40 min

	
	BREAK
	

	4
	Step 9. Design a compliance/enforcement program. What is the aim of compliance programs in EAFM? Define the components of a compliance program and discuss how compliance can be fostered through education, use of incentives, use of tangible and intangible deterrents, and facilitating self-regulation.    

In terms of enforcement, discuss a risk-based approach to surveillance and the use of multiple sources of surveillance which centralise information.  Discuss need to educate the judiciary.  Discuss problem of within-community policing.
	20 min

	
	Activity 10.3: Use the EAFM plan template to develop a compliance program for your case study EAFM plan.
	30 min

	5
	Step 10. Develop the “review and management adaptation” process.  Identify the potential reasons for failure in an EAFM plan – contrast failure due to lack of compliance versus failure even though a plan is followed. Discuss the role of adaptive management in improving EAFM plans through time. What are appropriate time frames for reviewing EAFM plans?
	10 min

	
	Activity 10.4: Update EAFM plan with a timeframe and process for review of management effectiveness. If needed refer back to Figure 9.1 for how you might develop your plan review process.

	15 min

	Final
	Reflection: unit review, students to review main concepts of unit in the course notes, contribute any new words (new to them) to their own personal glossary in the back of their notebook (local language equivalent terms should also be recorded where possible)
	15 min

	
	Total duration 
	~3 hours


Homework:
Students to use one of the notebooks/exercise books as a journal/diary to write 

down their main observations/ thoughts about the lesson by the next day 

Assessment:

Student journal/diary

Student glossary
EAFM plan
Review:

Teacher to select from the suggestions below or create their own quiz questions to use in a quiz which aims to assess several lessons at once.

· Describe the difference and relationship between performance indicators, reference values and performance measures.

· Define some incentives that could be used to encourage compliance.

· Describe a risk-based approach to enforcement.
Glossary test:

Answer in your exercise books 3 (three) of the following:
·  Define “connectivity”
·  List and describe 3 major fishery threats
·  Define “ecosystem”
·  List and describe 3 management tools
·  Define “productivity”
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Printed on recycled paper
� On EAFM CD


� Not supplied on EAFM CD 


� Supplied to participants during original training of trainers session in 2013 (see � HYPERLINK "http://www.scrfa.org" �www.scrfa.org� for more information)


� See PNG and Solomons Fisheries Information under “Further Reading” on EAFM CD
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