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Introduction
The marine ecosystems of Madagascar 
and the Western Indian Ocean (WIO) 
region are under serious pressure from 
a number of causes. Rapid population 
growth, better harvesting technologies, 
and destructive fishing methods (such 
as beach seining and poison fishing) 
are all combining to produce a strong 
decline in the fish catch, recorded 
all over the region. Some of these 
problems do not have clear solutions, 
while others have successfully been 
addressed in parts of the WIO region 
or elsewhere. It is not necessary to 
address all of these problems in order 
to have a positive impact on the 
marine environment, however a clear 
understanding of all the problems  
is required before beginning to  
attempt solutions.  

The aim of this book is to introduce 

communities to a the main problems related 

to the marine environment and suggests 

a participatory holistic view of the marine 

environment. The book illustrates approach to 

find practicable solutions.

The comic included in this handbook can 

be reproduced without permission, and 

distributed for educational use to schools, 

churches, and community leaders. Community 

events can also be planned to coincide with 

the distribution of the comic in order to 

promote more general viewing.  

The comic may also be adapted to a theatre 
format for presentation at these events.

Growing population
One of the main causes of reduced resources 
from marine environments is a rapidly 
growing population. When resources were 
many and people were few, each person was 
easily able to find enough resources to live 
and prosper. Now, resources are becoming less 
while more and more people are depending 
on them for food and incomes. 

If, for example a reef has 1,000 octopus living 
on it and only five fishers fishing there each 
day, each person will be able to catch a lot 
of octopus. If that same reef has 100 fishers 
fishing there every day then each fisher will 
catch less octopus and very quickly the octopus 
will all be caught before they can reproduce.

To alleviate the negative effects of rapid 
population growth, local communities, 
the government, and non-governmental 
organisations (NGOs), should work together 
to address this issue. 

potential solutions could include increasing 
the availability of family planning or providing 
information on the benefits of smaller 
families. As population growth slows, it 
is hoped that the share of resources that 
each person is able to find in the marine 
environment will begin to increase.

Fishing communities are experiencing 
continual declines in fish catch due to rapidly 
growing populations, overfishing and the 
use of destructive gears. For these reasons 



communities should be encouraged to look 
into alternative livelihoods as a solution to 
overfishing. The goal of alternative livelihood 
programs is to make people less dependent on 
diminishing natural resources. Some examples 
of alternatives to fishing are sea cucumber 
and seaweed farming. 

Education of children is another long term 
solution to a rapidly growing population and 
overfishing. When children stay in school for 
longer they are able to choose from a wider 
range of jobs, many of which will make them 
less reliant on natural resources. Conversely, 
if children stop school early they lose this 
choice, inevitably becoming fishers and 
adding to the numbers of people putting 
pressure on the reef.

Overfishing
Overfishing is when a place is fished too often 
or by too many people. 

There are two factors that cause overfishing: 

1.  When a place is fished too often, the 
habitat becomes physically damaged 
through contact with nets, harpoons, 
wooden sail boats or pirogues, anchors, 
and push polls. The more a place is fished, 
the more destruction occurs. If a place is 
not fished for a long time, it may slowly 
recover, but severely damaged places may 
never recover. 

2.  When too many fish are removed from a 
reef, the reef will become overgrown with 
algae and the coral will die. Algae naturally 
grow on coral reefs and are eaten by 

many fish species. Algae grow faster than 

corals, and if too much algae grows on a 

reef it can prevent light from reaching the 

corals. In places with little fishing pressure, 

algae levels are kept low by grazing fish. In 

areas with lots of fishing, algae can grow 

unrestricted, quickly overshadowing slow 

growing corals which will then die. Corals 

provide habitat for many fish species which 

can not survive if the coral is removed.

The solution to overfishing is to allow reefs to 

recover from damage and to allow fish stocks 

to replenish. Closing fishing areas for one to 

five years is one possible strategy to allow 

degraded reefs to recover.

Experience in many places has shown 

that another way to protect the marine 

environment against overfishing is to find the 

healthiest reefs and make them permanent 

reserves (closed to fishing forever). As these 

protected areas recover they become full of 

fish and corals which then spread out of the 

reserve area populating and helping other 

nearby reefs to recover. 

The bigger the reserves the greater the effect 

they will have in protecting and increasing 

coral and fish stocks in the long term. It must 

be noted, however, that large reserves may 

mean that local populations do not have 

enough places to fish in the short term. A 

compromise must therefore be found.

Nomadic versus sedentary lifestyle
In southwest Madagascar the Vezo were 

traditionally a nomadic people that would 



change locations every few months or years. 
In some areas, the tradition was that when 
someone died the whole village would 
move to a new place. In the recent past this 
has changed and the Vezo have become a 
sedentary people that do not move about 
very much, although some people migrate for 
part of the year to other places.

Migration is a good strategy to preserve 
marine resources giving the environment 
time to recover after a period of fishing 
or damage. Now, almost all fishing sites in 
southwest Madagascar are fished daily, and as 
a consequence these damaged and overfished 
places are no longer allowed any recovery 
time, which previous migratory behaviour 
would have provided.

A sedentary lifestyle is not a bad thing 
and should not be treated as a problem to 
be solved. However, the transition from a 
nomadic to a sedentary lifestyle needs to be 
accompanied by new fisheries management 
efforts in order to lessen the impacts of 
overfishing and habitat destruction. Marine 
reserves and rotational fishing zones are 
possible solutions to this problem (see 
Overfishing section).

Beach seining
Beach seines are long nets (up to 200 m) used 
in shallow water habitats (often seagrass beds 
adjacent to the shore). The nets have very 
small mesh netting (2-20 mm) with a “sock” 
in the centre that is made out of adapted 
mosquito netting. The nets are weighted down 
with shells and dragged through the seagrass.

Beach seines are destructive for three main 
reasons. First, due to the small mesh size and 
the targeted area (seagrass beds, which are 
fish nursery areas) they catch large numbers 
of juvenile fish. Beach seiners often catch 
two to five buckets of fish, of which adult 
fish comprise a very small percentage. The 
harvesting of juveniles is an unsustainable 
fishing practice because it removes fish from 
the population before they are able to reproduce.

Secondly, beach seining is destructive 
because it destroys seagrass beds. Not only 
are these critical nursery areas for many 
fish species and important feeding grounds 
for invertebrates and some turtle species, 
but seagrass root systems help to trap fine 
sediment preventing it from reaching the reef 
where corals need clean and clear water to 
grow. less seagrass will result in fewer fis h 
eggs hatching and fewer juvenile fish growing 
to maturity, and increased sedimentation on 
reefs resulting in the smothering and eventual 
death of corals. 

Finally, beach seines disturb fish and other 
animals that reproduce in seagrass areas. 
Adults are caught, disturbing reproductive 
processes and egg assemblages are also 
destroyed. This further limits the recruitment 
process through which juveniles replace 
adults in the fishery.

Beach seining can never be practiced 
sustainably. Even if large mesh netting is used, 
the dragging of the net through the seagrass 
destroys this important ecological habitat and 
disrupts its processes. Small mesh nets should 





only be used to target sardines and other 

small fish species (that never grow larger)  

and should never be dragged through seagrass 

or mangroves.

Poison fishing
poison used for fishing is derived from the 

bark of the laro tree (Euphorbia famata) in 

Madagascar. The poison is mixed with sand 

and then spread over a large area of reef 

flat or mangrove grove at low tide (often at 

night). When the tide returns, the poison is 

dispersed throughout the area killing fish, 

corals and seagrass as well as other plants and 

animals. poison fishing is an effective fishing 

method because it does not require the 

purchase of specific materials, and many fish 

can be caught in a short period of time.

In other areas, chemicals such as cyanide are 

used to paralyse fish for collection for the 

aquarium trade or for sale in local markets. 

Again, many fish and other animals and plants 

are killed by the poison.

While effective, poison fishing is not a 

sustainable fishing practice because it is very 

destructive to both the marine environment 

and the fish stocks. poison kills both edible 

and non-edible fish (which often are food for 

other, edible fish), juveniles as well as adults, and 

also larvae and eggs. long term use of poison 

fishing will result in an entirely dead environment 

that will be completely unproductive.

poison fishing, like beach seining can never be 

a sustainable practice and its use should be 

eliminated as quickly as possible. 

Cyclones
Cyclones are a naturally destructive force 

that cause extensive disturbance in marine 

habitats. In areas without other pressures 

such as heavy fishing and habitat destruction, 

cyclones are not a long term problem 

to the marine environment. The damage 

from cyclones can be repaired by natural 

environments if they are healthy. The problem 

occurs when non-healthy, overfished and 

damaged environments are hit by cyclones. 

These areas often do not recover to their 

pre-disturbance levels and sometimes never 

recover.

Climate change
The global climate is changing, producing 

several side effects for the environment such 

as the increase in temperature of the oceans’ 

water. The reasons for this are many and little 

understood but it is most likely to be a result 

of the increase in the burning of fossil fuels 

and rates of deforestation. 

Corals can only live within a certain 

range of temperatures. When the sea 

temperature increases this can injure corals 

and potentially cause the coral to die. Hot 

ocean temperatures also make corals more 

susceptible to disease. like cyclones, climate 

change is more of a threat to coral reefs that 

are stressed by other factors. Healthy reefs 

tend to recover from temporary increases in 

ocean temperature, whereas damaged and 

overfished reefs often do not recover.



Conclusion
The comic included in this handbook 
introduces a number of threats to the marine 
environment and offers suggestions for 
possible solutions. This is not intended as 
a comprehensive guide or reference. Other 
handbooks will focus on specific problems 
(such as destructive gears and habitat 
destruction) and potential solutions (such as 
sea cucumber farming, permanent reserves, 
and ecotourism). Rather, this book should 
serve to set the condition for interactions 
between the supporting NGO and local 
communities. 

Fishing communities are facing numerous 
problems, however many solutions to solve 
them are currently available. Determination, 
commitment, and teamwork will be needed 
to address the problems and begin to remedy 
the situation.

Resources for teachers
Activities for enrichment
1.  Ask children to list all the threats to the 

marine ecosystem then have them classify 
them as either direct or indirect threats. 
Direct threats are processes or actions that 
destroy habitats or overexploit species 
directly (sedimentation, overfishing), 
while indirect threats are processes or 
actions that make direct threats worse or 
which have an indirect impact on marine 
resources (deforestation, overpopulation). 

One can also think of direct threats as 
those that can be witnessed firsthand as 
damaging the marine ecosystem (sand 
accumulating on coral, fishers taking 
juvenile fish). Indirect threats are those 
which can’t be seen or can’t be seen 
to affect marine ecosystems directly 
(population growth, chopping mangroves).

2.  Ask children to break into groups, each 
taking an important threat to the marine 
ecosystem mentioned in the comic and 
brainstorm solutions to this problem. Ask 
the class vote on the best solutions to 
encourage discussion. 

3.  Test children on their local fisher 
association, if they have one. How much 
do they know about it. Can they give the 
goals of the organisation, the names of its 
leaders, the work it is doing?

4.  Ask each child write a story about what 
happens next in the comic. Do the villagers 
really work together to solve the problems 
with the marine system? How do they do 
it? How long does it take? What are their 
main problems?
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This handbook series available as an online wiki:  
http://livewiththesea.org/handbooks/

Join our online community and help grow the network of knowledge! 
Register as an editor of the Wiki page where you can update 
information in the handbooks, contribute a new translation, fix a 
typo, or discuss your experiences with community conservation. .
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