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PREFACE 

Marine Community Conservation Areas (CCAs)/ Locally Managed Marine  Areas 

(LMMAs) have been established globally from the Pacific, Caribbean to the Western In-

dian Ocean (WIO). Globally, the success of coastal management and conservation de-

pends on training and capacity building received by coastal communities. By the year 

2012 62 LMMAs had been established in the WIO region covering an estimated area of 

11,329 Km2 (Rocliffe et al. 2014) having varied abilities in, management, conservation, 

education, research and tourism. The numbers of LMMAs in the WIO is rapidly growing 

by the year with more communities expressing interests. 

This document is the result of a scoping exercise that was carried out to determine 

training and technical needs for CCA management. Scoping was based on focus group 

discussions, key informants and literature review. A range of community participants 

and experts who have worked in CCAs establishment in Kenya were involved. Results 

revealed that the main needs for marine community conservation area management 

are information, and knowledge and skills on subjects that would enhance sustainabil-

ity and participatory management. Some sections of this document cover basic intro-

ductions while others involve specific technical themes. Each session stands alone, 

however it cross-references to other relevant subjects. The toolkit should be used as a 

reference document during trainings on Locally Managed Marine  Areas/ Community 

Conservation Areas (LMMAs/ CCAs) but should not be taken as an absolute manage-

ment training guide.   

 

 

 

 

 

Note: The terminology Locally Managed Marine Areas (LMMA) and Marine Community Conser-

vation Areas (CCA) have been used interchangeably in this documents however simply refer to the same 

meaning.  
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NOTE TO FACILITATORS 

 

 Noting that training is an investment 

of time and money, the finest returns on 

that investment come when facilitators are 

soundly equipped and the training content 

is tailor-made to the specific needs of the 

participants. This toolkit is not in itself an 

absolute training manual for Community 

Conservation Area (CCA) or Locally man-

aged Marine Area (LMMA) management; it 

is essentially a handbook to assist facilita-

tors, through demonstrating how to con-

duct the training per topic in order to 

meet his/her training objectives.  

 It outlines the necessary compo-

nents of the CCA/ LMMA management, 

discusses how to integrate one or more 

technical areas, and how to incorporate 

hands-on events and approaches to keep 

participants engaged. 

  

Facilitators 
 
Two facilitators are required to guide the 
lecture sessions and practical  activities; 
to manage administrative tasks, transpor-
tation, and coordination with Participants 
(or other setting). 

 
 

Who is a facilitator then? 
 
 
 
 A facilitator helps participants learn 
the skills presented in the course. The 
participants come to the course to learn 
the skills to support effective community 
conservation area management. As a facil-
itator you will try to raise understanding, 
demonstrate effectively on what is being 
discussed, lead discussions, help partici-
pants practice skills and give feedback to 
them (WHO 2012).  
 

 You will also organize and super-
vise participants practice.  You will give 
participants any help they need to suc-
cessfully complete the course and learn 
the skills that will help them improve the 
development and management of their 
respective initiatives.  
 
What do you do, as a facilitator? 
 
As a facilitator, you instruct, motivate, 
and manage: 
 
To instruct: 
 
 Make sure that each participant un-

derstands the aims of the exercises.  
 Lead group discussions, video exer-

cises, demonstrations, and role play 
practice  

 Answer questions and explain what 
seems confusing. 

 Help each participant identify how to 
apply the skills taught in the course to 
their work. 

 Give guidance and feedback as need-
ed during sessions.  

 
To motivate: 
 
 Praise participants and the group on 

improving their understanding and 
developing new skills.  

 Encourage participants to move be-
yond conventional challenges.  

 
To manage: 
 
 Plan ahead to obtain all supplies 

needed each day. 
 Make sure that movements during 

sessions and back again are efficient. 
 Monitor the progress of each partici-

pant. 
 Work with the facilitator team to iden-

tify improvements to be made each 
day. 
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This training toolkit has been prepared to assist in delivery of courses to communities 

on marine conservation area management in Kenya and the WIO region. It is expected 

that the themes will change over time as relevant information from the region and oth-

er parts of the world emerges. Its effective application will provide resource persons 

and participants an opportunity to “pre-test” the tools; their comments will be later in-

corporated to improve the toolkit, older versions will be replaced with new ones.  

The themes incorporate analytical and creative exercises and provides examples from 

the region to capitalize on indigenous context and application. Its intended that the 

trainings run using the toolkit be based on lectures, facilitated discussions and small 

focus group discussions; noting the varied educational backgrounds of potential partici-

pants in the courses. Each session/ theme has an introduction, learning objectives, es-

timated duration and activity flow. 

All training sessions are participatory and experimental, the activity flow highlights on 
instructions to facilitators. 

HOW TO USE THE TOOLKIT 

Chapter 1: Marine Biodiversity, Ecol-

ogy and Community Conservation 

This section provides three key thematic 

sessions; provides general information on 

the main coastal environments and eco-

systems, potential management strate-

gies and the importance of community 

conservation initiatives in the manage-

ment of coastal and marine resources. 

 Introduction to the Marine Environ-

ments 

 Management Strategies 

 Introduction to  Marine Community 

Conservation Areas 

Chapter 2: Community Resource 

Management and Participation 

This section highlights on seven thematic 

sessions; relates to the achievement and 

development of a management plan. 

Thus exposes the participants to different 

planning tools, relevance of partnerships 

and conflict management strategies 

among others as highlighted: 

 Introduction to CCA Management and 

Development 

 Partnerships/ Stakeholder Involve-

ment 

 Maps and Mapping 

 Research 

 Communication and Conflict Manage-

ment 

 Leadership and Team dynamics 

 Sustainability 

The toolkit has four (4) chapters with 16 

thematic sessions: 
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HOW TO USE THE TOOLKIT (cont.) 

Chapter 3: Implementation of  

Community Initiatives 

 

This section contains three thematic ses-

sions; provides background on the tools 

for implementation of a management 

plan, patrolling and surveillance proce-

dures, visitor management. Includes: 

 Compliance 

 Technological Integration 

NOTE: 

The thematic sessions provide general guidance 
to the theme in question and should not be used 
as a definitive management guide. The toolkit 

offers an opportunity for a flexible training pro-
gram that can be adapted with changing needs 

and demands. 

Chapter 4: Monitoring  

Phase contains four thematic areas; 

gears towards development of an adap-

tive management process and effective 

community capacity to monitoring. In-

cludes: 

 Biological Monitoring 

 Tourism management 

 Adaptive Management 

 

Activity Flow 

Questions 

Learning objectives 

Estimated duration 

Suggested Exercise 
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Chapter 1: Marine Biodiversity, Ecology and Community 
Conservation 

1.1                                     Introduction to the Marine Environments 

Marine biological diversity is estimated to a tune of 50 - 80% of all life on earth. It is 
this biodiversity that is the foundation of many basic ecosystem functions required by 
humans to live on earth. Humans are still understanding how and what ecosystem 
functions provide and the role of these functions in the earth system. This session 
highlights in brief the basic concepts and understanding to resources management by 
equipping the participants with timely skills, knowledge and understanding to chang-
ing global fisheries situation and trends. It gives emphasis of the importance of under-
standing basic marine environments and its associated functions; further highlights on 
the challenges that the different ecosystems are facing whilst giving a proper under-
standing of the dynamics of the various ecosystems. 

   Estimated Duration 

   3 Hours (with equal breaks) 

   Learning Objectives 

 

Upon completion of this session the 
participants should be able to: 

 Identify different marine habitats, 
species and their interactions both 
globally and locally (of relevance to 
their lives); 

 Understand value addition in relation 
to a healthy marine environment; 

 Describe the main threats to marine 
habitats, species and their interde-
pendence. 

    Activity Flow 

 

 Begin the class by a question to the 
participants “what is an environment” 
and what do you understand by 
“marine environment” giving exam-
ples. (slide 1) 

 After the participants have given their 
understanding of the marine environ-
ment and the term environment; pro-
vide a conventional definition of what 
the term environment is and cross 
check with the participants’ definition 
and examples. (slide 2) 

3. (Trainer) Highlight on the different 
marine ecosystems including but not 
limited to coral reefs,, seagrass, 
mangroves, beaches and rocky 
shores. (slide 3) Request the partici-
pants to elaborate on each of the 
ecosystems. 

 Tackle one ecosystem at a time (at 
least the key ones: coral reef, man-
groves, seagrass); using the infor-
mation you have obtained from par-
ticipants and noted down on a flip 
chart.  (slide 4) 

5. Highlight on the uniqueness of the 
specific ecosystems; noting their bio-
logical interrelatedness. At the end of 
each ecosystem request the partici-
pants to highlight how many types of 
corals, mangroves and seagrass they 
are aware of; noting the names 
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(local/ scientific) on a flip chart with 
special morphological differences. 
(slide 5) 

6. Introduce participants briefly to the dif-
ferent marine species and let them 
brainstorm on the different species of 
fishes, marine birds, mammals and 
reptiles. (slide 6) 

Exercise 1: Marine Food 
Web (slide 7) 

Participants will have to play the marine 
food web game to demonstrate and en-
hance understanding of the marine in-
terconnectedness.  

MARINE WEB GAME 

Food webs shows how each living 
thing gets energy through its food. 
Plants obtain energy from the sun, 
some animals eat plants while oth-
ers eat both plants and animals. In 
a food web, each link in the chain 
(or food source) becomes food for 
the next link on the web. Marine 
environments are important in 
maintaining biological diversity; 
provide breeding grounds for many 
marine species and ground for sci-
entist to study. 

AIM 

To create a simple marine food web 
using human representatives and to 
promote an understanding of ma-
rine biodiversity. 

To Play 

1. Request for 10 volunteers and 
distribute pre-prepared placards 
(Sun, Algae, Mangroves, Parrot-
fish, Corals, Siganus spp. Sea 
grasses, etc. 

2. Ask them to stand wide apart 
from each other at random and 
discuss: 

a. Whether their placard is a 
plant or animal 

b. What their placard repre-
sent in the marine environ-

ment  
3. Now, create a virtual food web 

based on the card information. 
You can demonstrate the links by 
placing the placards on a large 
piece of paper. Draw in arrows 
from the food to the animals that 
eats it and interrelation with oth-
ers in the ecosystem. 

4. Using the information prepared 
from the game, explain to the 
participants the complexity of ma-
rine environments. 

7. Let the participants brainstorm in 
groups of five on the benefits and 
challenges to different marine envi-
ronments (provide them with a flip 
chart and marker pens of different 

colors). Participants should create a 
table with three columns and fill in as 
highlighted below: (slide 8) 

 
8. After the participants have brain-

stormed, they should select a leader 
to present to other participants on 
their findings/ deliberations. 

9. Highlight on some of the threats to 
marine environments and enhance 
participants’ comprehension on possi-
ble mitigation/ adaptation measure/ 
solution to avert trend.  (slide 9) 

 
Closing and Wrap Up 

 

10. Have participants speak on a one to 
one basis on what they have learnt 
from the session; highlighting some 
of the thoughts they might be having 
on averting adverse changes to those 
ecosystems. Participants should voice 
out their opinion and thoughts on how 
they believe protection of their ma-
rine environments will improve their 
lives and daily livelihood. 

Ecosys-

tem type 

Benefits/  

Opportunities 

Threats/  

Challenges 
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1.2                                                                Management Strategies 

Tackling issues of marine resource conservation, preservation and sustainability is 
strongly connected with local coastal communities understanding of different forms 
and options of management. Just as the process of marine resource depletion and 
ecosystem degradation can lead to human – induced poverty; sustainable manage-
ment of marine resources can help to increase catch and improve local community 
livelihoods. Communities considering to set up marine conservation areas need to put 
into consideration effective site management strategy that would address single or 
multiple issues of the ecosystems, noting that no two site are identical. This session 
will expose participants to different management strategies and options that have 
been used by communities globally; such strategies may or may not be appropriate 
for certain communities.  

   Estimated Duration 

   2 Hours (with equal breaks) 

   Learning Objectives 

 

Upon completion of this session the 
participants should be able to: 

 Identify various management options 
and strategies used to protect ma-
rine ecosystems 

 Describe management strategies 
that have worked in Kenya, high-
lighting some of the challenges asso-
ciated with specific interventions 

 Demonstrate understanding of bene-
fits of certain management strate-
gies. 

 Activity Flow 

 
 
 

1. Start the session with reminding the 
participants about the threats identi-
fied under topic 1 (marine environ-
ments) and some of the possible so-
lutions highlighted. (Slide 1) 

2. Have participants highlight by what is 
meant by “management strategies” 
giving examples of what they are de-
scribing. (Slide 2) 

3. Using some of the information high-
lighted by the participants “define 
what is meant by management strat-
egies”, “conservation” and 
“sustainability”. (Slide 3) 

4. Provide participants with various 
management approaches used for 
conservation and management of 
natural resources. (Slide 4) 

5. Request participants to divide them-
selves into groups of 5 (depending on 
no. of participants) and let them dis-
cuss in details the pros and cons of 
the various management approaches 
highlighted under slide 4. (Slide 5) 

6. Elaborate on the different manage-
ment options available for com-
munity resources management; nar-
row down to those that can arguably 
be used in a marine setup. (Slide 6) 

7. Have participants sit down in the 
groups formed earlier and determine 
what are some of the challenges as-
sociated with different management 
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options and highlight what they believe 
can work for them. (Slide 7) 

8. Have participants choose a leader in 
the groups to share the results ob-
tained from discussion to the plenary. 

9. After the participants have discussed 
their results highlight on the benefits of 
using the community to self-manage 
their own marine resources. (Slide 8) 

10.Allow time for questions and comments 
around 10 Minutes. (Slide 9) 

11.Show the participants a video of a suc-
cessful community marine conservation 
area in Kenya or other example globally 
produced in a language the participants 
can understand; possible options in-
clude: ‘KURUWITU – Between a 
Rock and a Hard Place.’ (Slide 10) 

12.After the video have the participants 
have a brief discussion on: 

 The reason for establishment of 
Kuruwitu; 

 The process followed during es-
tablishment; 

 How they are managing the pro-
ject and who is involved in 
management. 

Closing and Wrap Up 

1. Have participants discuss what they 
believe are some of the greatest chal-
lenges towards formation of such initi-
atives. (Slide 11) 

2. Finalize with a summary of what has 
been learnt during the lecture and dis-
cussion session. (Slide 12) 
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1.3                Introduction to Marine Community Conservation Area 

Marine and coastal environments are facing increasing pressure from human popula-
tion growth and subsequent unsustainable actions thus posing immense stress to 
fisheries resources. The strongest effects of fishing has been attributed to target fish-
ing which can deplete the population of a specific species. Coastal communities are 
aware that they have a primary responsibility to protection and sustainability of fish-
eries resources, thus the establishment of marine community conservation initiatives 
has proved helpful at abating degradation and alleviating poverty.  

Marine community conservation areas (CCA), are areas of near shore waters and 
coastal resources that are largely or wholly managed at a local level by either: the 
coastal communities, partner organizations and collaborative government representa-
tion. Marine community conservation area is a relatively new phenomenon in East Af-
rica and has proven to be a useful tool for marine conservation and fisheries manage-
ment. The establishment of such initiatives will inevitably increase area of marine re-
sources under protection and helps to further promote co – management engage-
ments with local authorities.  

Participatory resources management revolves around identification of gaps in marine 
conservation and sustainability of a fishery. Different communities have different 
thoughts and reasons towards establishment of marine community conservation area 
ranging from: need to increase ecosystem health, improve livelihoods and decrease 
overexploitation. This course will equip the participant with understanding on the im-
portance of community involvement in spearheading of marine conservation initia-
tives, highlighting their benefits and opportunities; and the different strategies or 
management options that communities can adopt.  

   Estimated Duration 

   2 Hours (With two 10 Minutes 
break) 

   Learning Objectives 

 

Upon completion of this session the 
participants should be able to: 

 Define what co-management means; 
highlighting some of its essential ele-
ments 

 Highlight some of the benefits and 
opportunities of co-management 

 Define what a marine community 
conservation area is; note the poten-
tial it presents for community re-
source governance. 

 

    Activity Flow 

 

1. Begin the session by highlighting 
what was learnt in the previous ses-
sion (lecture 2) on management ap-
proaches and the management option 
discussed. Highlight to the partici-
pants the benefits associated with the 
various options. (Slide 1) 

2. Have the participants define/ highlight 
what they understand by the term 
“Co – management” giving specific 
examples of areas where it has been 
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used. (Slide 2) 
3. Define the term co – management 

highlighting what are some of its quali-
ties and elements. (Slide 3) 

4. Have the participants note if the co – 
management concept has benefits to 
local communities; highlighting how 
communities can contribute to its ef-
fectiveness. (Slide 4) 

5. Highlight on some of the opportunities 
and benefits associated with the co – 
management concept; giving examples 
both in Kenya, Madagascar and the pa-
cific. (Slide 5) 

6. Present Kuruwitu and Kiweni (Lamu) as 
best practice of co – management 
working in Kenya and another case 
study from Fiji. (Slide 6 and 7). 

7. After the discussion elaborate to the 
participants on the reason for for-
mation of Kuruwitu, time frame taken 
for establishment and stakeholders in-
volved. (Slide 8) 

8. Begin  discussion on the steps/ stages/ 
process followed during formation/ es-
tablishment of a marine community 
conservation area. (Slide 9) 

9. Have participants discuss on what they 
preempt as potential threats to marine 
community conservation areas. (Slide 
10) 

10.Highlight on challenges likely to be en-
countered during formation of a marine 
community conservation area (Slide 
11) 

11.Elaborate to the participants on the 
uniqueness of establishing a marine 
community conservation area. (Slide 
12) 

12.Have the participants discuss on who 
should be involved in development on a 
marine community conservation area 
initiative; they should present their dis-
cussion notes after 10 minutes, high-
lighting what they believe are their 
roles in the initiative. (Slide 13) 

 
Closing and Wrap Up  
1. Have the participants discuss by them-

selves if they believe the co – manage-
ment model and the taking charge of 
communities in marine conservation 
initiatives. (Slide 14) 

2. Lastly, review some of the challenges 

and benefits towards establishment of 
such community initiatives; finalize on 
the process/ steps that have been fol-
lowed by different communities while 
setting up such initiatives in the re-
gion. 

KURUWITU 

 

Kuruwitu is a community run conserva-

tion project set up in 2003; formed as a 

reactionary measure to decreasing fish 

catch and degradation of fish nurseries. 

Lies along the Kenyan coast within Jun-

ju Location, Kikambala Division in Kilifi 

District. The Kuruwitu area spans ap-

proximately 10 Kilometres of coastline 

and is divided into 6 landing sites (From 

the north the landing sites are: Mwana-

mia, Kijangwani, Kuruwitu, Kinuni, 

Vipingo and Bureni); the marine con-

servation site is between the Kuruwitu 

and Kinuni landing sites.  

This coastal area is momentous for its 

marine biodiversity as it has a distinct 

coral reef ecosystem with diverse coral 

assemblages hosting a wide variety of 

fish species. This unique habitat is bor-

dered by a mangrove swamp and a 

coastal forest bordering the beach; 

housing several species of mammals 

and reptiles such as the Sykes and ver-

vet monkeys, monitor lizards, hedge-

hogs and diverse species of birds.  

 Kuruwitu was formed with main pur-

pose of conserving marine and fisheries 

resources, and using the fishery sus-

tainably and in the long run improving 

Fishers livelihoods which is highly de-

pendent on fishing. 

For more information: http://
www.kuruwitu.org 

http://www.kuruwitu.org
http://www.kuruwitu.org
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Chapter 2: Community Resources Management and  

Participation 

2.1                Introduction to Management and Development of CCA 

Organizations have different management style and platforms. Global understanding 
towards management has grown and the models are being implemented by various 
governing bodies ranging from state agencies, business, NGO and in the near present 
the local communities. Management is often described as a function that coordinates 
the efforts of people to accomplish derived goals and objectives using available re-
sources effectively and efficiently in a set period. This session highlights on what man-
agement is and the slim difference between goals and objectives giving significance to 
the various differences between them. It further seeks to equip the participants with 
relevant tools to effectively practice management.   

   Estimated Duration 

   3 Hours (With equal breaks of 15 
Minutes) 

   Learning Objectives 

 

Upon completion of this session the 
participants should be able to: 

 Demonstrate Understanding to what 

is meant by management, co – man-

agement, participatory approach and 

management plan. 

 Describe elements of a management 

plan, benefits of having a manage-

ment plan and an understanding of 

the process for development of a 

management plan. 

 Distinguish between what are goals 

and objectives and ways of drafting 

effective goals and objectives. 

 Highlight on the process of participa-

tory approach  

Activity Flow 

 
 

A. Management 
 
1. Begin the session by reviewing what 

the participants understand by the 
term “management” and “co – man-
agement”, highlighted in previous ses-
sions. (Slide 1) 

2. Following responses of the partici-
pants define the terms “co – manage-
ment” and “management”. (Slide 2) 

3. Introduce the participants to the dif-
ferent styles and types of manage-
ment, highlighting the different tools 
used in each style. (Slide 3) 

4. Have the participants highlight what 
they understand by a “management 
plan”, highlighting some of the key 
elements of a management plan. 
(Slide 4) 

5. Introduce the participants to the con-
ventional definition of a “management 
plan” highlighting the significance of 
its existence. (Slide 5) 

6. Divide the participant into groups and 
let them brainstorm on the different 
stages or steps that could or can be 
used while drafting a management 
plan; have participants highlight on 
importance of the processes. (Slide 6) 

7. Have the participants present their 
works, Take this opportunity to elabo-
rate on the significance of the process 
and various stages. (Slide 7) 
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8. Conclude this section by reviewing 
the meaning of the various terms 
highlighting the significance of man-
agement in conservation initiatives. 
(Slide 8) 

B. Goals and Objectives 
 
1. Begin this session by requesting the 

participants to highlight what they 
understand by the terms “Goals” and 
“Objectives” requesting them to elab-
orate if there is a difference in their 
meanings. (Slide 1) 

2. Introduce the participants to the vari-
ous definitions used to describe a 
“goal” and “objective” highlighting 
the key elements of the two terms. 
(Slide 2) 

3. Have the participants in their groups 
brainstorm on what they understand 
by roles and responsibility. (Slide 3) 

4. Define what a role is and why they 
are important in management. (Slide 
4) 

5. Elaborate on the key qualities of a 
well-defined goal and objective giving 
examples where appropriate. (Slide 
5) 

6. Provide a case study scenario 
(Mkunguni Initiative) and highlight 
how the goals and objectives are dif-
ferent. (Slide 6) 

7. Highlight on the benefits and draw-
backs of a well drafted and poorly 
drafted goals and objectives. (Slide 
7) 

8. Wrap up session by dividing the par-
ticipants into groups again and re-
questing them to draft goals and ob-
jectives to an initiative of their own 
choice. They should present their 
works to the whole group once they 
are complete. (Slide 8) 

9. Close session by recapping on the 
meaning of goals and objectives. 
(Slide 9) 

Closing and Wrap Up 

 

1. Revisit the meaning of “co-
management”, “Management” and in-
troduce a new term “Participatory Ap-
proach” (Slide 1) 

2. Highlight on effective management 
styles and how participatory ap-
proaches aid in easing management 
pressure. (Slide 2)  

3. Provide a case study scenario (video/ 
story) of participatory approach in ac-
tion. (Slide 3) 
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2.2                                        Partnership / Stakeholder Involvement 

Every initiative involving resources management should seek to consolidate varied 
partners and stakeholders to share the usually large workloads of management and 
resources conservation. It is often important to involve people directly and indirectly 
affected by an initiative or a management action to share roles and responsibilities. 
Through time it has been noted that stakeholder involvement be handled with utmost 
care and sensitivity and the stakeholders selected should have relevant skills and atti-
tudes towards a management action. This session will seek to equip the participants 
with the relevant tools and modes to effectively select a partner to help them achieve 
their initiative.  

   Estimated Duration 

   1 hour 30 Min (break of 10 min) 

   Learning Objectives 

 

Upon completion of this session the 
participants should be able to: 

 Define who is a “partner” and or 

“stakeholder”. 

 Highlight on the various criteria’s 

used in selecting appropriate part-

ners/ stakeholders for management 

and implementation of initiatives. 

 Describe the significance of partner-

ship in management of Community 

initiatives. 

      Activity Flow 

 
 

1. Begin the session by asking the par-
ticipants to brainstorm on what they 
understand with the term “partner” 
or “stakeholder” and “partnership”; 
have them list various partners that 
can be involved in management. 
(Slide 1)  

2. Highlight on the definition of the terms 
“partner”, and “partnership”. (Slide 2) 

3. Elaborate on the different types of 
partnerships. (Slide 3) 

4. Mention the most appropriate form of 
engagement for partners; noting that 
different partners might need to be en-
gaged differently. (Slide 4) 

5. Highlight on scenario 1 to demonstrate 
the different partners/ stakeholders 
demonstrating their level of engage-
ment in a management initiative. (Slide 
5) 

6. Highlight on the previous definition of 
“Co-management” and request partici-
pants to comment on how proper part-
nership can improve resource manage-
ment. (Slide 6) 

7. Further link how the co-management 
concept can be reinforced with a proper 
partnership coalitions for management. 
(Slide 7) 

8. At this time introduce a role play with a 
real life simulation on how to effective-
ly select a potential partner or stake-
holder. (Slide 8) 

 

Closing and Wrap Up 

1. Have participants divide into groups 
and let them brainstorm on how they 
can use partnerships to effectively 
manage a community run initiative. 
(Slide 9) 
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2.3                                                                          Maps and Mapping 

Community participatory mapping has been noted as being influential in gaining sup-
port for actions and initiative buy-in. Mapping is identified as a powerful tool for ad-
vancing management options and improving management efforts. It integrates loca-
tions of habitats, species and geographical features of significance to be placed under 
management. Mapping involves taking information from secondary sources such as 
bathymetric surveys, livelihood surveys, biological and species survey and placing 
them in a manner that can be synthesized and represented graphically. There are dif-
ferent techniques used for mapping resources and places. This session will equip the 
participants with the required skills to understand why it is necessary to conduct a 
mapping exercise; its benefits; different tools used in generating maps and why it’s 
important for communities to have their own map.   

   Estimated Duration 

   2 hour (break of 10 min) 

   Learning Objectives 

Upon completion of this session 
the participants should be able to: 

 Define who is a “partner” and or 

Demonstrate understanding of what 

a map is and various types of maps. 

 Describe how to use participatory 

mapping for resource management 

 Understand importance of maps and 

mapping 

    Activity Flow 

 

1. Commence the session by requesting 
the participants to highlight what they 
understand by mapping; ask them 
what is a map? (Slide 1) 

2. Divide the participants into several 
groups prior to commencement of 
lectures and have them discuss what 
they believe are essential qualities of 
a map; noting the different types of 

maps (topographical, digital, atlas, 
road). (Slide 2)  

3. After their discussions have the partici-
pants present in briefs their delibera-
tions. 

4. Describe what a map and mapping is; 
providing the essential elements of a 
map. (Slide 3) 

5. Request participants to note qualities 
of a good map. (Slide 4) Discuss to-
gether their findings elaborating on 
those that are not quite clear. 

6. Demonstrate to the participants the 
difference between having a sketch of 
something and having a detailed map 
of an area or a natural feature. (Slide 
5) 

7. Describe qualities of a bad or a poorly 
designed map. (Slide 6) 

8. In Groups, have the participants draw 
their area. Provide instructions to 
guide the exercise such as one map 
should have environmental and climat-
ic features while another have biologi-
cal representation including physical 
features as mountains. (Slide 7) 

9. Hold a brief discussion highlighting the 
importance and benefits of mapping to 
natural resources management. (Slide 
8) 

Closing and Wrap Up 

1. Carry out a recap of the essential qual-
ities of a map, mapping, and reasons 
as to why mapping is important to nat-
ural resources management. (Slide 1) 
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2.4                                                                                        Research  

Research is essential for long-term effective and efficient management of natural re-
sources. The environment is an exciting field to develop understanding into life and 
thus lessons drawn from it can prove very essential for human livelihoods. Research 
ensures that there is reliable and timely data available to complement management 
actions. This section will highlight to the participants on what research is, its benefits, 
and various forms of research that can be conducted on the marine environment.  

   Estimated Duration 

   1 hour (break of 10 min) 

   Learning Objectives 

Upon completion of this session 
the participants should be able to: 

 Demonstrate understanding of the 

meaning of research. 

 Describe different forms/ types of re-

search. 

 Highlight significance of conducting 

research. 

 State how research can be used to 

inform management actions. 

 

     Activity Flow 

 

1. Commence the session by requesting 
the participants to highlight what they 
understand by the term “research”; 
requesting them to highlight different 
types of research. (Slide 1) 

2. Describe to the participants the con-
ventional definition of “research”. 
(Slide 2) 

3. Highlight on the different types of re-
search ranging from biological, geo-
physical, sociological, economic, live-
lihood and anthropological among 
others. (Slide 3) 

4. Demonstrate on how research can be 
used to inform better management, 
preservation and conservation of nat-
ural resources. (Slide 4) 

5. Highlight on what are some of the es-
sential qualities of a good researcher. 
(Slide 5) 
 

Closing and Wrap Up 

1. Highlight to the participants that re-
search is great though it requires 
skills, experience and dedication to be 
successful and not always do you get 
what you set out to achieve; outputs 
change and  (Slide 1) 
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2.5                                    Communication and Conflict Management 

Humans over millennia have used communication as a tool to abate conflict. Commu-
nication as an art of passing information among different people can be an easy and 
complex tool to effectively use and in most occasions its often mistaken and that can 
result in creation of conflicts. Thus a proper understanding of the different avenues of 
communication, types of communication and what constitute an effective communica-
tor is invaluable for resource managers. Conflict is a common feature in management 
of natural resources and communities need to be equipped with relevant tools to han-
dle and manage them as they arise. In most conflict situations miscommunication is a 
major driver where an individual is supposed to benefit from others. While conflict 
creates frictions that could last for days, months or even years; it creates an oppor-
tunity for progress through realignment and potential for fresh alliances. There are 
many ways of conflict resolution that local managers can use. This session will equip 
the participants with relevant knowledge on how to effectively communicate and solve 
conflicts amicably. 

   Estimated Duration 

   3 hour (3 equal break of 10 
min) 

   Learning Objectives 

Upon completion of this session 
the participants should be able to: 

 Describe what they understand by 

the terms “communication”, 

“conflict”, “negotiation” and “conflict 

resolution”. 

 Outline different forms of communi-

cation, importance of effective com-

munication and requirements for ef-

fective communication.  

 Elaborate varied types and natures 

of conflict; and highlight on how con-

flict can be managed through com-

munication. 

 Develop understanding and capacity 

to communicate locally, nationally 

and internationally through various 

channels, for benefit of a community 

run initiative. 

    Activity Flow 

 

A. Communication 
 
1. Begin the session by requesting the 

participants to highlight what they 
understand by the terms 
“Communication”, “Communication 
pathways”, “conflict”, and “conflict 
management”.  (Slide 1) 

2. After the participants have highlight-
ed on their definitions, elaborate on 
the various definitions mentioned and 
how they fit in to the conventional 
definition.(Slide 2) 

3. Define “communication” and elabo-
rate what makes it an art. (Slide 3) 

4. Highlight on the various types of com-
munication both verbal and non-
verbal; broadcast, radio, and face to 
face discussion among others. (Slide 
4) 

5. Introduce the participants to the 
channels of communication from the 
message, sender, and medium to the 
receiver. (Slide 5) 

6. Highlight on the key elements of an 
effective communication, noting the 
communication channels used. (Slide 
6) 

7. Play the < i-transfer game> demon-
strating to the participants on the res-
onance effect/ nature of an effective 
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communication, from the sender to the 
receiver through various Medias; di-
vide the participants into groups and 
share the same information to the 
groups and assess effectiveness of in-
formation transfer. (Slide 7) 

8. Highlight to the participants on various 
qualities of an effective communication 
and what constitute an effective com-
municator. (Slide 8) 

9. Enhance participants understanding of 
how communication can be used in 
leadership, negotiation and conflict 
management. (Slide 9) 

10.Wrap up the session with a recap of 
the definitions of communication, ele-
ments of communication, mediums of 
communication and how communica-
tion can be used to effectively influ-
ence leadership, negotiation and con-
flict resolution. (Slide 10) 

B. Conflict Management 
 
 

 
 
1. Divide the participants into groups of 

five and let them brainstorm on the 
definition of conflict and various types 
of conflicts. (Slide 1) 

2. Have the participants present their 
discussion results to the plenary in a 
few minutes. (Slide 2) 

3. After all the participants have high-
lighted on what conflict is. Define the 
term conflict noting the unique 
phrases used by the participants dur-
ing the group discussion. (Slide 3) 

4. Highlight on the different types of 
conflict giving specific examples to 
each. (Slide 4) 

5. Request the participants still in 
groups to highlight on the major 
sources of conflict; giving specific ex-
amples to each. (Slide 5) During dis-
cussions participants need to define 
local strategies used in conflict man-
agement. 

6. Elaborate on the identified sources of 
conflict and highlight on those not 
mentioned by the participants. (Slide 
6) 

7. Highlight on various strategies used to 
manage conflict linking them with 
those identified by the participants ear-
lier. (Slide 7) 

8. Highlight to the participants through 
several case studies on various meth-
ods used to resolve conflicts. (Slide 8) 

 

Closing and Wrap Up 

1. Highlight on the unique linkage that ef-
fective communication has with conflict 
management; elaborate on how effec-
tive communication can inform conflict 
resolution and enhance management. 
(Slide 1) 
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2.6                                                     Leadership and Team Dynamics 

Leadership is a powerful tool that can be used by resource managers to effect change 
and influence decision making. It is an art that can be learnt. Team dynamics has 
been noted to exemplify participation, motivation and complementary in resource 
management. This session will equip the participant with knowledge on leadership 
while highlighting on the key qualities of leadership; further highlighting on team dy-
namics and benefits of team work. 

   Estimated Duration 

   2 hour (Break of 15 min) 

   Learning Objectives 

Upon completion of this session 
the participants should be able to: 

 Demonstrate understanding of the 
concept of leadership and team dy-
namics. 

 Highlight the different styles of lead-
ership 

 Describe key qualities of a good 
leaders vs bad leaders 

 State key elements of a good team 
vs poor team 

Activity Flow 

 
 

A. Leadership 
 
1. Begin the session by brainstorming 

on what the participants understand 
by “leadership”, “leader”, and a 
“Team”. (Slide 1) 

2. Define the meaning of leadership 
and management. Note: 
“Leadership is the ability to develop 
a vison that motivates others to 
move with passion towards a 
goal.” (Slide 2) 

3. Look at the relationship between 

leadership and management; do they 
address the same thing or they com-
plement each other. (Slide 3) 

4. Let the participants brainstorm differ-
ences and similarities between 
“managers” and “leaders” noting that 
not all leaders are manager, nor are all 
managers leaders. (Slide 4) Elaborate 
on the traits identified of the two enti-
ties noting the significant role of each. 

5. Describe the different types of leaders 
classifying them by position, morals, 
personality and intellect. (Slide 5) 

6. Divide the participants into groups and 
let them discuss whether they have ev-
er come across strong and weak lead-
ership and leaders; identifying exam-
ples and not mentioning names, let 
them highlight some of their traits. 
(Slide 6) 

7. Describe the different styles of leader-
ship (Delegating, Coaching, Supportive 
and Directive). (Slide 7) 

8. Ask the participants to brainstorm in 
groups on what constitutes to one be-
ing a leader, highlighting on their key 
responsibilities. (Slide 8) 

9. Request the participants in the same 
groups to ask themselves the below 
questions and tell it to their group 
members: 

a. When have you experienced an 
issue as a leader that you did not 
have authority to resolve? 

b. How did you know you did not 
have the authority? (Slide 9) 

10. Conclude the session on leadership 
letting they know on recipes for being a 
leader. (Slide 10) 
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B. Team Work 
 

1. Begin the session by asking the par-
ticipants if any of them has ever been 
a member of team and how did he 
get to join the team. (Slide 1) 

2. Highlight on what a team constitute 
introducing the concept of team work 
(Slide 2) 

3. Introduce the participants to the con-
cept of building a team, asking the 
question “why would someone want 
to become part of a team? (Slide 3) 

4. Highlight on some of the qualities that 
constitute a great team and a bad 
team. (Slide 4) 

5. Mention some of the benefits and 
challenges of working in a team set 
up. (Slide 5) 

 

 

Closing and Wrap Up 

 

1. Recap on the definitions of leadership, 
leader, and team noting the interrela-
tionship that they have to enhance 
management. (Slide 1) 

2. Highlight on how to improve your 
leadership skills such as: Think like a 
leader, picking right leadership styles 
and exercising better judgment. 
(Slide 2) 
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2.7                                                                                  Sustainability 

Sustainability is based on basic principles that all things we need on earth for our ex-
istence depends on our natural environment; thus ensuring a state in which humans 
live with nature in harmony permitting fulfilling social, political, economic and cultural 
needs of the present and future generations. It is significant as it ensures that we 
continue to have access to energy, water, and other resources for human living. This 
session will expose the participants to the concept of ‘sustainability’ highlighting how 
humans have practiced it over generations.  

   Estimated Duration 

   2 hour (Break of 15 min) 

   Learning Objectives 

 

 

Upon completion of this session the 
participants should be able to: 

 Demonstrate understanding of the 
concept of sustainability 

 Understand the role of sustainability 
in water, energy and food production 
sectors. 

 Develop linkage on how local com-
munities can use sustainable devel-
opment concepts for resources man-
agement. Explain how local commu-
nities can ensure sustainability of re-
sources. 

Activity Flow 

 

1. Begin session by requesting the par-
ticipants to highlight what they un-
derstand by “Sustainable Develop-
ment” or “Sustainability”. (Slide 1)  

2. Describe the term “sustainability”. 
(Slide 2) Have participants highlight if 

they have ever practiced the art of sus-
tainability in their daily lives. 

3. Introduce a topic on how sustainability 
can be applied in various fields. (Slide 
3) 

4. Discuss the topics “Sustainability and 
Water”. In this section demonstrate 
how best sustainability can be em-
ployed in water sector. (Slide 4) 

5. Discuss the topic “Sustainability and 
Energy”. Highlight on how energy as an 
essential component can actually be 
utilized in a more reserved form. Not-
ing that there are different forms of en-
ergy ranging from renewable to non-
renewables. (Slide 5) 

6. Discuss the topic “Sustainability and 
Fisheries”; demonstrate how the con-
cept of sustainability has been used in 
the fisheries sector for generation and 
how changing times will warrant a shift 
in perspective. Note the plight of global 
fisheries. (Slide 6) 

Closing and Wrap Up 

 

1. Highlight on the global future with 
sustainable development in the mind. 
What would resource management be 
and how will communities respond 
amidst changing circumstances. Con-
clude by call for action for the com-
munity to choose a project that they 
can pursue to demonstrate sustaina-
bility. (Slide 1) 
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Chapter 3: Implementation of Community Initiative 

3.1                                                                                     Compliance 

Compliance is the act of organizations, individuals being realigned with legal or non 
legal guidelines and set of regulations. This section addresses the required question 
for effective implementation of CCAs in Kenya. It highlights some of the challenges in-
herent in ensuring compliance by fishers to certain management options. Further it 
examines institutional mechanisms available to enforce compliance  

   Estimated Duration 

   3 Hours (With equal breaks of 15 
Minutes) 

   Learning Objectives 

 

Upon completion of this session the 
participants should be able to: 

 Assess how effective implementation 
is used in enhancing compliance. 

 Assess role of partners in ensuring 
compliance. 

Activity Flow 

 

1. Start class by a question “what is 

compliance? How is it different 

from enforcement”. 

2. What are some of challenges to ef-

fective implementation? 

3. Talk about ways in which these 

challenges are addressed. 

4. Provide an overview of the differ-

ent ways of ensuring compliance 

such as: 

 

 Research, data collection and dissem-

ination. 

 Role of monitoring and verification. 

 Role of institutions. 

  Exercise 1: Group Discus-
sion 
 
 

 
1. Question 

 
a. “Discuss how to effectively en-

hance compliance to a commu-
nity run initiative?” 

b. “Discuss some roles that com-
munity participants and other 
partners can have when it 
comes to compliance?” 

2. How do you respond to non-
compliance 

a. Start session by comparing 
consequences of failure to com-
ply with rules in place. 

b. Discuss the types of non-
compliance response measures 

i. Facilitative/ Non coercive 
ii. Coercive 
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Exercise 2: Group Discus-
sion 
 
 

 
1. Question 

a. Discuss the possibility of using 
informal approaches to non-
compliance” 

b. “Discuss ways used to settle 
disputes arising from enforce-
ment and compliance” 

2. Case study: Fisherman “A”; fishing 
vessel “B” > Marine Park 

3. Case study: Fishers and Fisheries reg-
ulations > Community A ^ B ^ C 

a. Some questions for considera-
tion 

i. Does community “A” ar-
gument on ‘issues XX’ 
valid; should they be al-
lowed to continue. 

ii. What might be appropri-
ate forum for settling 
these disputes. 

iii. Should team “B” be al-
lowed to enact their own 
modes of resolving these 
disputes? 

 

 

Closing and Wrap Up:  

A. Enhancing Compliance 

 Compliance enhance effective-
ness of initiatives. Begin session 
by highlighting on the effective-
ness. 

 Elaborate how communities can 
enhance compliance through 
drafting small legislations 

 How can funds enhance compli-
ance? 

 Discuss with the team other 
ways to ensure compliance.  

Ask if there might 
be better ways to 
address non-
compliance. 
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3.2                                  Basic Technologies for Management of CCA 

Technology is a useful tool for advancing conservation management objectives. Tech-
nology can be used in monitoring, patrolling, surveillance and to enhance compliance. 
This course should equip the participants with simple technology that is easy to use 
for enhancing effective management. 

   Estimated Duration 

   4 hour (Practical Inclusive) 

   Learning Objectives 

 

 

Upon completion of this session the 
participants should be able to: 

 Identify different tools that can be 

used for monitoring such as a range 

finder, a binoculars, and a Global Po-

sitioning System. 

 Input data collected from the field in 

to a computer. 

1. Range Finder 

 This a device that allows one to tell 
the distance between himself and an 
object of interest. The image below 
shows the scope of a range finder.  

How to use it 

1. Aim scope with target of known 
height. 

2. Align the horizontal cross-hair of the 
scope with the bottom of the target.  

Activity Flow 

3. Divide the known target height by the 
number of mil-dot intervals and multi-
ply the answer by one thousand to get 
distance in meters. (e.g. for a 1 meter 
tall object with four mil-dot intervals: 
1/4 x 1000  = 250m) 

 
 
 
Figure 1: Range finder 
scope 

 
 
 

2. Binoculars 

 These are long double barreled device 
with 2 eye pieces and 2 objective 
lenses that allows the viewer to view 
distant objects at magnified sizes in re-
al time. 

How to use it 

1. View the position of the 
object of focus with the 
naked eye to determine 
the position. 

2. Hold that line of sight 
and look through the eye piece of the 
binoculars. 

3. Use the adjustment knob between the 
two binocular barrels to adjust the fo-
cus of the lenses. 
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3. Compass 

 This is a device containing a magnet-
ized needled resting freely on a bearing 
hinge at its midpoint that aligns itself 
with the earth’s magnetic field at any 
point on the earth surface. It is used 
primarily to determined direction. 

How to use it 

1. Hold the com-
pass on the palm 
of your hand 
with the direc-
tion of travel ar-
row pointing for-
ward from you in 
line with the di-
rection at which 

you are going. 

2. The red end of the magnetic needle 
should point to the north of your cur-
rent position. 

N/B - Make sure there is no magnetic in-
terference in the vicinity when using 
this gadget 

 

4. Global Positioning System 
(GPS) 

 This is digital device used to determine 
a person’s geographic position on the 
earth’s surface. Each point on the earth 
surface is given a specific “address” in 
terms of specific longitude and latitude 
intercepting at the particular point. 

How to use it 

1. On your GPS, find 
the menu page or the 
button that says 
“Mark”.  

2. Select that option or 
press the button to be 

taken to a confirmation screen.  

3. Choose “OK” and now your waypoint is 
saved in the GPS memory.  

4. The points are often named in numeric 
sequence by default, but you rename it 
to be more meaningful to you – CAR; 
CAMP; TRAILHEAD, etc. 

 

5. Computer 

 A computer is a device that accepts in-
formation (in the form of digitalized da-
ta) and manipulates it for some result 
based on a program or sequence of in-
structions on how the data is to be pro-
cessed. 

How to use it 

1) Push power button 
and wait for the login 
page to appear. 

2) Use the keyboard to 
input password in the 

text field provided and press the enter 
key. 

3) On the appearing start screen, push 
the “down” arrow at the bottom left of 
the screen and navigate to MS Office. 

4) Use the keyboard to type in the infor-
mation you want in the new window 
that will pop up with a white typing 
field. 

 

NB: Computer lessons should be provided 
to participants on a regular basis, not just 
once. All of the tools described in this 
module should be followed up with trials 
or demonstration and participants should 
be allowed time to use the tools.  
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Chapter 4: Monitoring 

4.1                                                      Tourism / Visitor Management 

This unit addresses the question of project sustainability and exploiting alternative 
livelihood sources. Central to sustainability of community marine initiatives, local com-
munities should identify alternative livelihood sources. Tourism is an option; to en-
hance sustainability of community initiatives.  

   Estimated Duration 

   3 Hours (With equal breaks of 15 
Minutes) 

   Learning Objectives 

 

Upon completion of this session the 
participants should be able to: 

 Highlight on visitor management 
concept 

 Describe management problems as-
sociated with tourism and potential 
mitigation to minimize impact 

 Elaborate on etiquette in visitor han-
dling.   

 

    Activity Flow 

 

1. Begin session by brainstorming on 
tourism, visitors and their significance 
to the local economy 

2. Have participants describe who is a 
tourist and the types of tourists do we 
have? 

3. Present/ describe on the benefits of 
tourism; linking with those identified 
during the brainstorming session. 

4. Define what is “visitor management”; 
“etiquette” and “customer service”. 

Exercise 1: Impact of visi-
tors to Marine Area. 
 

 
1. Have participants sit in groups of 5 

and brainstorm on the various im-
pacts that visitors might have on a 
marine area; the impacts can be di-
vided into positive and negative. 

2. After the brainstorming session let 
each group choose a leader to pre-
sent their findings. 

3. This should be followed by the plena-
ry obtaining probable mitigation 
measures to selected impacts. 

Exercise 2: Role Play : - Eti-
quette at its best 
 

Scenario 1: Community A 
 Jane a marine scientist would like to 

snorkel at the Mkunguni BMU conser-
vation area. She is received with 
Sadiki (secretary BMU) with respect 
she is offered a glass of water and 
briefed on terms of engagement with 
the area. Jane is then introduced to 
some tour guides to help her carryout 
her expedition. 

 “Jane heads out to the sea” on return 
she is received by Sadiki and offered 
a glass of fresh squeezed juice to 
quench her thirst and increase her 
body’s energy. She is then bid fare-
well 
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Scenario 2: Community B 
 
Have participants debate the best sce-

nario; identifying the key elements 
of etiquette and customer service 

Closing and Wrap Up 

Highlight on better ways of manag-
ing visitors in a community led 
marine initiative.  
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4.2                                                                    Adaptive Management 

Adaptive management is the integration of design, management and monitoring to 
systematically test assumptions in order to adapt and learn. It is the process of hy-
pothesizing how ecosystems work, monitoring results, comparing them with expecta-
tions and modifying management decisions to better achieve conservation objectives 
through improved understanding of ecological processes (Franklin et al, 2007). Natu-
ral resource management has been in existence for ages. However, environmental 
conditions keep changing with time bringing about a certain level of uncertainty in the 
state of different ecosystems. Therefore, there is a need to assess the effectiveness 
and efficiency of management strategies. Are they applicable to the current state of 
the ecosystem? Do their outcomes meet expectations?  

   Estimated Duration 

   2 Hours (With equal breaks of 15 
Minutes) 

   Learning Objectives 

 

Upon completion of this session the 
participants should be able to: 

 Demonstrate the understand-

ing of adaptive management 

 Describe key component of 

adaptive management 

 

Fig 1: Adaptive Management Flow Chart 

      Activity flow 

 

Components of Adaptive Management 

Adaptive management entails four main 

components as illustrated in the figure 

below. 

Planning Phase 
 This is the initial phase which in-

volves a lot of discussions to make 
decisions on the following aspects. 

 Determining management objectives 

 Defining key desired outcomes 

 Identifying performance indicators 

 Developing management strategies 
and actions 

 
Do Phase 

Following the planning phase, the group 
is now in a position to implement ac-
tivities prepared in phase one. This 
phase involves the establishment of 
mechanisms to achieve this.  
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Establishing monitoring programs for 
specific indicators 

Implement strategies and actions to 
achieve objectives 

Evaluate and Learn 

 Following the implementation of the 
management actions and strategies, an 
assessment is done to compare the de-
sired outcomes to the real life situation 
following implementation of the man-
agement plan. The following activities 
therefore follow. 

 A periodical review of the management 
program 

 Reporting of findings and recommend-
ing of evaluation 
Evaluate management effectives 
 

Adjust 

 Following the evaluation, management 
actions and arrangements are adjusted 
to enhance the effectiveness of the 
management plan. 

 

 

Closing and Wrap up 

 Times have changed and the manage-
ment systems used in the past have 
become less effective in the manage-
ment of marine resources. As such, 
there is a need to integrate a scientific 
approach into the traditional manage-
ment systems through adaptive man-
agement in order to cater for the 
changes in ecosystems to better man-
age our natural resources. 
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