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ABSTRACT

Mangroves are vital ecosystems performing myriad functions and providing critical ecological goods
and services. However, over the years, population growth and land use mutations have significantly
reduced the ecological capacity of mangroves. This study aimed at identifying the economic and
environmental implications of wood exploitation in the mangrove ecosystem. Data were collected
from the field through the administration of questionnaires and field observations. This study
examined the different drivers of wood exploitation which have resulted in the gradual destruction
and degradation of mangrove ecosystem. Anthropogenic activities relating to the utilization of
mangroves have significantly reinforced the rate of degradation within the study area. The results
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also show that the exploitation of mangrove forest for wood and fishery resources, fish smoking and
charcoal production have also contributed to the daily and monthly income of the exploiters, making
them essential to poverty alleviation. However, mangrove exploitation for various economic motives
identified in the study have contributed enormously to ecological disequilibrium which has
aggravated mangrove degradation. Some of the environmental consequences identified during field
observations include loss of biodiversity, reduction in fish quantity and water pollution amongst
others. To address these issues, it is necessary to promote environmental education, carry out
reforestation, and establish community corporation in the wise use of mangroves. This falls in line
with Cameroon’s 1994 Forestry and Environment Law relating to sustainable exploitation of forest
resources and 1972 Ramser Convention on Wetlands as Water Fowl Habitats.

Keywords: Wood exploitation; mangroves ecosystem; economics; environmental implications.

1. INTRODUCTION

Mangroves are coastal forest (mangal) that are
found or associated with salt or brackish water,
estuaries, along river banks and lagoons in the
tropical and subtropical regions [1,2]. The term
mangrove describes both the ecosystem and the
plant families that have developed specialized
adaptation to live in this tidal environment [1].
They are also considered as intertidal zone of
tropical and subtropical latitudes, mostly found in
marine tidal forest which includes trees, shrubs,
palms, epiphytes and ferns [3]. The distinctive
community of plants and animals associated with
mangroves is sometimes referred to as the
mangal [4]. The origin of the term mangrove is
well researched by Vanuccil (1989). According to
her the word mangue is from West Africa,
Senegal, Gambia and Guinea. The English word
mangrove is a derivation of the Portuguese or
Spanish meaning grove made of mangue.
Mangrove ecosystems are heterogeneous
habitats with an unusual variety of animals and
plants adapted to the environmental conditions of

highly saline frequently inundated land
surface with soft- bottomed anaerobic mud
[5,6,7,8].

Not all mangroves are located in saline intertidal
areas. Plants that are confined to the mangrove
are called true mangroves. Plants that can also
occur elsewhere are called mangrove associates
[9,3]. Mangrove associates never grow in true
mangrove communities and may occur in
terrestrial, vegetation. The mangrove fauna
includes terrestrial, marine temporary and
permanent animal species, all of which have
different adaptions to cope with the mangrove
environment. The diversity of mangroves is high
but the variety of mangrove ecosystems also
makes it difficult to produce general guidelines
for conservation and management of mangroves
because each system is unique [10]

Mangroves are found in depositional coastal
environments where fine sediments, often with
high organic content, collect in areas protected
from high energy wave action. Mangrove are
salt-tolerant plants of tropical and subtropical
intertidal regions of the world. The specific
regions where these plants occur are termed as
mangrove ecosystem. These are highly
productive but extremely sensitive and fragile.
Besides mangroves, the ecosystem also harbour
other plants and animal species [10,11,12]

It has been observed that the presence of
mangrove ecosystems on coast lines saves lives
and property during natural hazards such as
cyclones, storm surges and erosion
[13,14,15,16]. These ecosystems are also well
known or their economic importance. They are
breeding, feeding and nursery grounds for many
estuarine and marine organisms like fishes.
Hence, these areas are used for captive and
culture fisheries. The ecosystem has a very
large unexplored potential for natural products
useful for medicinal purposes and also
for salt production, apiculture, fuel and fodder
[17,6].

Despite the unique ecological functions
performed by mangroves, over the vyears,
mangrove wood has been over exploited for fish
smoking, fuel wood, coal production and building
materials for local and national use [18,19]. This
exploitation has caused the conflict with the
sustainability of mangrove ecosystems leading to
environmental degradation destroying breeding
grounds for fish and other aquatic organisms,
shelter for organisms, birds seeking food and
shelter from predators [19,20]. An obvious case
is the mangrove forest which is along the Tiko
coastal region of Cameroon. Estimates show that
due to deforestation, during the first half of the
twenty-first century, about 50% of global
mangroves were lost (Holguin, Gonzalez-
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Zamorano, de-Bashan, Mendoza & Bashan
2006), [21]. In the context of the study area,
mangrove degradation is caused by population
pressure which originates from multiple sources
including municipal waste, shipping industries
and runoff from the urban area [22,23]. In this
regard therefore, this study aims at addressing
the following questions: what are the drivers of
mangrove wood exploitation in Tiko area? what
are the economic implication of wood exploitation
from the Tiko mangroves? what are the
environmental repercussion of wood exploitation
in the Tiko mangrove ecosystem? and, how can
wood exploitation be carried in order to maximize
the economic benefits while ensuring mangrove
ecosystem sustainability?

2. MATERIALS AND METHODS
2.1 Location of the Study Area

The study site is located in the south-east end of
Rio Dey Rey [24]. It's found in Fako Division in

354’26N and Longitude 8°57'10”East and
9°30'49”East. Tiko is located at 4°4'43”north and
9°22’5”east. It has a surface area of 484000km?2
(Vincent, 2005) (Fig. 1).

2.2 Research Design

This study uses a survey research design in
which research instruments were prepared to
sourced primary data on mangrove exploitation
and the attendant economic and environmental
effects. Reconnaissance surveys were carried
out to the study area and information were
collected on the rate and purpose of mangrove
exploitation and the level of mangrove depletion
over the time.

2.3 Data Collection

Data were collected from primary and secondary
sources. Primary data were sourced mainly from
field surveys involving field interviews, group
discussions, observations and semi-structured
study

the Mount Cameroon Region. Fako Division is questionnaire administration to the
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: b
b B
> @ Sampled site &
@®  Settlement
Stream
Contour line
e Major road
“ Mangrove
9°2l0'0"

Fig. 1. Location of the Tiko Mangroves in Cameroon
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Table 1. Distribution of questionnaires to the respondents

S/N  Role/Function Number Number
administered retrieved
1 Those who extract wood from mangrove 10 10
2 Charcoal retailers 5 5
3 End users
4 Fish smokers 3 3
5 Home mangrove charcoal users 8 8
6 Bakeries 4 4
Total 30 30

participants (that is, wood feelers, fishermen, fish
smokers and charcoal retailers who are directly’
involved in exploiting the mangrove resources).
The data acquired through these sources
included drivers of mangrove exploitation, the
frequency and intensity of exploitation, what is
done to improve on the state of the mangrove
ecosystem, level of education on the effects of
unsustainable mangrove exploitations. The
stratified random sampling technique method
was used in the administration of the
guestionnaires to the participants according to
their types of engagements in wetland
exploitation (Table 1).

The survey population involved 30 mangrove
exploiters/users from which semi-structured
guestionnaires were designed to collect the
primary data from about 1000 urban users of
mangrove wood. Secondary data were collected
from published books, articles and journals.
These reviewed works aided in acquiring in-
depth knowledge on the implications of the
exploitation of mangrove forest and adaptive
measures that have been implemented in other
areas.

2.4 Data Analysis

The collected data were analysed using
descriptive statistical techniques in softwares
such as SPSS and Microsoft Excel 2016. The
results obtained were presented in tables and
figures which showed the estimated vyearly
exploitation of wood against average yearly
income of smoked fish, income of logger,
charcoal makers and bakeries as well as the
effects of exploitation on the ecosystem.

3. RESULTS

This section presents the results obtained from
the field on the economic benefits of mangrove
exploitation and the associated environmental
impacts. The data obtained were statistically

analyzed using influential statistical methods like
the chi- square. Data were also represented in
tables and graphs. This results presentation
begins with the categorization of participants’
demographics and their mangrove related
activities.

3.1 Extent of Mangrove Exploitation

The degree to which mangroves are exploited
varied among the study participants. Fig. 2
presents the responses of respondents on the
number of trees felled in a day. According to 50%
of the respondents, 5 trees and above are felled
every day. This view, however, opposes 30% of
the respondents who indicated that they usually
fell an estimate of 3 trees on daily basis while
20% of the respondents estimate the number of
trees cut daily at 4. This implies that estimates of
16 and 64 mangrove trees are felled on weekly
and monthly basis respectively.

Furthermore, Fig. 3 shows the frequency of
mangrove exploitation. It is observed that a
greater proportion (60%) of the respondents
harvest mangrove wood more than four times a
week. Twenty percent of them indicated to
harvest mangrove at four times per week while
another 20% of them noted they harvest the
mangrove wood three times a week.

In terms of the diameter of mangrove plant
harvested, Fig. 5 shows the responses on the
diameter of mangrove plants usually harvested
by loggers. In this regard, when compared to
other options, the majority (40%) of the
respondents reported that they cut plants of
about 110 cm and above in diameter while the
least (10%) of them pointed out that they cut
plants in the range of 41-70 cm in diameter.
Although most respondents reported that they
only cut the mature trees, a few of the
respondents attested that they, sometimes, cut
small trees upon demand by builders who use
them as construction poles especially for story
buildings.
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3.2 Economic Implications of Mangrove
Exploitation

Field surveys showed that mangrove exploitation
generates income for those involve in different
activities ranging from logging, fish smoking,
charcoal production and bakeries (Fig. 6).
Results show that 40% of sampled loggers earn
an average daily income of 5000 FCFA; 40% of
them equally indicated to earn an estimated daily
income in the range of 3000 - 4000 FCFA while
10% of them estimated their daily income range
of 1000 - 2000 FCFA. Most (66.67%) of the fish
smokers report an estimated daily income range
of 1000 - 2000 FCFA against 33.33% of them
who reported an estimated daily income of 3000-
4000 FCFA. A similar trend was observed for
charcoal makers in which 60% of them reported
an estimated daily income range of 1000 - 2000
FCFA while 40% reported an estimated daily
income of 3000 - 4000 FCFA. All the bakeries
sampled reported an estimated daily income of
5000 FCFA and above.

Fig. 5, Exploitation of mature mangroves for
fuel wood. The high demand for fuel wood as
a principal source of energy results in
mangrove degradation

3.3 Environmental Implications

The exploitation of the Tiko mangroves for
economic purposes has implications for the
environment. Participants expressed various
views whether or not the mangrove has changed
over time due to their activities. The results
obtained show that 73.5% of the respondents is
unaware of any change in the mangrove over
time as a result of their activities. Contrary to this
view, 14.7% admitted that they have noticed
changes in terms of reduction in the areal extent

of mangroves over time. This was captured in an
interview with the secretary of the beach, Mr.
Epie, in pidgin English which is widely used by
the locals in Tiko. According to him:

“people them di over cut mangroves for
corner forest now. Mangrove done finish; na
only small trees them remain. Because of
this, man get for enter right inside forest for
harvest big big tress them.” [there has been
the over exploitation of mangrove at the
periphery of the forest; this has led to
mangrove depletion leaving just the
immature trees. This therefore requires entry
into the heart of the forest in order to harvest
mature trees].

A major driver to mangrove deforestation in the
area is the growing demand for fuel wood (Fig. 6)
which is one of the main energy sources used in
homes. Apart from the environmental adversities
to mangroves, such exploitation and use by the
population predispose them to both long and
short term health hazards (such as asthma) as
they constantly inhale carbon from burning the
mangrove wood.

The major change reported was the fact that the
distance to the area where they cut these
mangrove plants has increased over time. This
implies that all the desired species and sizes
closer to settlement have all been cut down and
as a result, loggers have to travel far into the
mangrove forest to exploit unexploited areas
further exacerbating mangrove deforestation.
Despite this scenario of mangrove depletion,
there is growing ignorant of the harm that is
caused on mangroves from various exploitation
activities. Indeed, as high as 82.5% of the
participant were ignorant of the environmental
stressors on mangroves from their activities while
only 5.9% of them were aware of them.

Corroborated data from Data Cameroon [25]
show that at least 234 tons of mangroves are
harvested per month in Tiko, of the South West
Region, given that a minimum of 3 truckloads
with 3 tons of wood are harvested. This recent
trend adds to the 1642 ha of mangrove land lost
by the same area between 1986-2016 according
to the Voice of Nature, a local environmental
advocacy organisation.

The reduction in the size of mangroves in the
area signify significant losses in biodiversity as
well as the critical ecosystem services and
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Fig. 6. Forest exploitation of Mangrove for wood for canoes used in transportation in the Sea

functions performed by these wetlands in terms
of carbon sequestration, shoreline stabilization
and prevention of flood and wind disasters in the
area [26,27,28]. Indeed, the mangroves in Tiko
have been instrumental in serving as
windbreaks, thus reducing the effects of
tornadoes on the inland CDC banana plantations
on the Tiko Plain.

4. DISCUSSION

Mangroves are used as an important source of
fuel wood and charcoal in response to the
increase in the domestic needs for energy by
urban and local communities in developing
countries. Wood exploitation constitutes one of
the main causes of the degradation of
mangroves in the world and the logging of
mangroves remains an activity which is not yet
successfully controlled by governments, causing
the ecosystem to lose its ecological value [25].

The studied shows that there are five mangrove
end-users related activities exist in the study
area. These include loggers, fish smokers,
charcoal makers, bakeries, household users.
Logging and fishing served as main sources of
income for many of the participants. The
exploitation of mangroves in Tiko is
predominantly undertaken by local residents.
Logging was done mostly for commercial
purposes to be used in for fish smoking, in
bakeries and for cooking in households. The sale
of mangrove wood was consistently observed at

the Apollo’s, Mokorolo, Douala —koto beaches in
Tiko. Indeed, participants reported that mangrove
wood is mostly preferred over other woods
because it burns even when wet and it produces
more heat which helps in fast drying of the fish.
Earlier studies equally underscored the economic
importance of mangroves [29]. In addition, Feka
and Manzano [30] and Din, Saenger, Priso,
Dibong, & Basco, [31] equally observed that
mangrove wood used for fish smoking imparted
the fish with its golden brown color.

However, the constant use of mangroves for
economic purposes in the area is a significant
threat to their sustainability. Similar studies [32]
confirmed the mangrove threats from
anthropogenic activities such as wood extraction.
The preference for mangrove wood has been
driven by demographic growth in the region. This
has resulted in uncontrolled clearing of this
mangroves. Most of the changes that have
occurred in the mangrove wetland of Tiko have
been as a result of over exploitation of this
ecosystem. The number of mangrove trees felled
and the drop in fish quality and quantity remain
some of the direct repercussions of mangrove
degradation due to various pressures. The
species of mangrove widely exploited by loggers
in the area are the same as those identified by
UNEP [33] and include red mangrove, white
mangrove and Nypa plants. However,
Adekanmbi and Ogundipe [34]. reported
more than 11 mangrove species exploited in
Nigeria.
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4.1 Policy Options

The logging of mangrove plants for fuel wood,
fish smoking and construction is the main driver
of change in the Tiko mangrove wetlands.
Logging in this study area has result in the
removal of significant mangrove degradation.
Changes in the ecological conditions include
changes in nutrients level which comes about
with changes in the distribution, quantity and
qguantity of organisms such as fish. The
continuous exploitation of the mangrove wetland
and pollution activities from adjacent settlement
areas expos them to serious degradation.
Protecting and restoring these  critical
ecosystems is thus necessary in fighting coastal
erosion and coastal hazards [35] as well as
enhancing ecological services and functions
such as carbon sequestration and biodiversity
conservation.

In recognition of the ecological value of
mangrove wetlands in the Tiko Sub-division,
mangrove  exploitation should be done
while taking cognisant of the following policy
option:

» The government of Cameroon should
reinforce the Forestry Law of 1994 and
1995 [36,37] in the coastal zones in order
to properly manage and mitigate the
mangrove ecosystem.

» As stated in the 1994 Forestry Law, local
rulers and local communities should be in
charge of the mangrove communities. The
government should assist by educating the
exploiters on the different accepts of the
forestry law so as to locally manage the
mangrove ecosystem which is their basic

livelihood.

» There should be senigeral co-management
involving local non - governmental
organisations (NGOs), community

members and researchers under the
supervision of the government authorities
to locally monitor and contribute to the
restoration of  ecosystem forestry
programme, biodiversity financial
autonomy and accountability in the
communities [38,39].

Resolving this situation necessitates creative and

practical management solutions. However,
addressing the current policy gaps over
exploitation of resources and improper

understanding of the ecological and economic
value of this system in Cameroon is critical to

address the issues in terms of both of poverty
elevation and diversity conservation. Proper
sensitization and the use of this information in
this study to improve policy and enforcement are
vital in effectively addressing the current state of
this ecosystem in Tiko [40,41].

6. CONCLUSION

Mangroves remain critical ecosystems in Tiko
Coastline of Cameroon. They do not only
constitute part of the Ramser Sites in Cameroon
stabilising the coastline and reducing the dual
adversities of coastal inundation caused by sea
level rise and coastal flooding from over flowing
rivers from land, but are equally a major source
of livelihood to more than 50 thousand people
residing along the coastline. Indeed, mangrove
wood exploitation has been a major activity
engaged upon by a significant proportion of the
population. Its exploitation has thus been very
essential in poverty alleviation in a dominantly
agrarian rural and urban milieu. However, while
we acknowledge the importance of such
exploitation, there is the need for regulation and
strict adherence to the 1972 Ramsar Convention
on Wetlands which underscores the importance
of the wise of use of wetlands in general given
the fundamental ecosystem services they
perform. The starting point has to be with the
sentisiation and training of sustainable mangrove
exploitation methods as well as the engagement
of the municipal authorities in ensuring the
protection and conservation of mangroves given
their ecological importance.
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