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Abstract Although mangroves dominated by Avicennia
germinans and Rhizophora mangle are extending over
6000 ha in the Tanbi Wetland National Park (TWNP) (The
Gambia), their importance for local populations (both peri-
urban and urban) is not well documented. For the first time,
this study evaluates the different mangrove resources in
and around Banjul (i.e., timber, non-timber, edible, and
ethnomedicinal products) and their utilization patterns,
including the possibility of ecotourism development. The
questionnaire-based results have indicated that more than
80% of peri-urban population rely on mangroves for timber
and non-timber products and consider them as very
important for their livelihoods. However, at the same time,
urban households demonstrate limited knowledge on
mangrove species and their ecological/economic benefits.
Among others, fishing (including the oyster—Crassostrea
cf. gasar collection) and tourism are the major income-
generating activities found in the TWNP. The age-old
practices of agriculture in some parts of the TWNP are due
to scarcity of land available for agriculture, increased
family size, and alternative sources of income. The recent
focus on ecotourism (i.e., boardwalk construction inside
the mangroves near Banjul city) received a positive
response from the local stakeholders (i.e., users, govern-
ment, and non-government organizations), with their
appropriate roles in sharing the revenue, rights, and
responsibilities of this project. Though the guidelines for
conservation and management of the TWNP seem to be
compatible, the harmony between local people and sus-
tainable resource utilization should be ascertained.

Electronic supplementary material The online version of this
article (doi:10.1007/s13280-012-0248-7) contains supplementary
material, which is available to authorized users.
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INTRODUCTION

Mangroves along tropical and sub-tropical coastlines have
well-established ecological and economic potential. Their
vulnerability with respect to natural and anthropogenic
impacts is frequently emphasized (Duke et al. 2007; Alongi
2008; Bosire et al. 2008). Although these forests have been
studied systematically in many parts of the world for flora
and fauna composition/distribution, vegetation dynamics,
forest loss and evolution, predictable future trends, etc.
(Berger et al. 2008; Massé i Aleman et al. 2010; Satyan-
arayana et al. 2011), the topics evaluating their significance
in the local livelihoods are limited (e.g., Walters et al.
2008), and none are available for West Africa (although
much information exists in French “grey literature”—
reports, thesis research, etc.).

In reality, anthropogenic activities are often a prime
cause for mangrove depletion (Duke et al. 2007) and the
loss of biological diversity and economic values (Kairo
et al. 2002). In this context, several researchers have sug-
gested not to ignore the function of these ecosystems with
regards to local livelihoods (Walters et al. 2008). More-
over, perhaps the new and strict forest conservation mea-
sures in harmony with the needs of the local populations
and sustainable dependency could mitigate the above
impacts to a greater extent. When mangrove degradation
occurs, exploitation activities are shifted to other part(s) of
the ecosystem and result in overexploitation of the
remaining resources (Herndndez-Cornejo et al. 2005).
Therefore, the information on different trade-offs and their
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priority should be recognized first to manage the remaining
mangroves better (FAO 1994).

In The Gambia, the mangroves occupy 581 km?” equal-
ing 2.1% of the total (mangrove) cover in Africa (Spalding
et al. 2010). Since the 1970s, they are under considerable
pressure due to natural and anthropogenic processes:
coastal erosion, fuelwood collection, overfishing, conver-
sion to agricultural fields, urban development and land used
for tourism and recreation (Simier et al. 2006). As the
countries in the Sahel region often experience drought and
famine, The Gambia is the destination for several immi-
grant groups (Harpham 1996), which is also partly
responsible for its increased population between 1983 and
2003 (CSD 2004). On the other hand, a greater part of
Banjul city (The Gambia’s capital) is less than 1 m above
the mean sea level and thus very vulnerable to the effects
of sea level rise and ocean surges (Jallow et al. 1996;
UNEP 2002). In this context, Jallow et al. (1996) identified
some response strategies and adaptation options for this
area including wetland preservation and mitigation. At this
point, we recall that mangroves are suggested to play a role
in the protection of tropical coasts (Dahdouh-Guebas and
Koedam 2006; Mukherjee et al. 2010).

Apart from research on fishery-related aspects (e.g.,
Albaret et al. 2004; Laé et al. 2004; Ecoutin et al. 2005;
Simier et al. 2006), studies on The Gambian mangroves
remain scarce in the scientific literature. In addition, no
efforts were made in evaluating the mangrove resources
and their utilization patterns in the vicinity. In 2003, the
City Council of the coastal city of Oostende (Belgium) and
the Banjul City Council (The Gambia) started a joint col-
laboration under “Oostende-Banjul city link” for
strengthening education and research activities between
these two maritime cities. One of their main objectives was
to emphasize mangrove ecosystem and management at
Tanbi Wetland National Park (TWNP), formerly referred
to as Tanbi Wetland Complex (TWC). Within this frame-
work, studies on remote sensing, ethnoecology, ecotour-
ism, and engineering were carried out (Hirani 2005;
Maniatis 2005; Debry 2009; Foré 2009; Vandaele and
Vande Wynckel 2011). Since tourism is an important
sector of the Gambian economy (Jallow et al. 1996;
Sharpley et al. 1996), the Banjul City Council wanted to
develop ecotourism in the TWNP to familiarize the local
people as well as tourists with this ecosystem. In fact,
ecotourism—defined here as ecologically sustainable
tourism—is one of the best strategies for understanding the
value of natural resources (Datta et al. 2010).

The study presented here was carried out in two phases
and was first aimed at assessing the importance of the
TWNP in the urban and peri-urban livelihoods (i.e., for
timber, non-timber, edible, and ethnomedicinal products);
and second, to investigate the proposal of ecotourism (i.e.,
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site selection for boardwalk construction) and its path of
success through involving the local stakeholders.

MATERIALS AND METHODS
Study Area

The Gambia with its 80 km stretch of coastline is bor-
dered by Senegal on three sides (north, south, and east)
except on the west bordering the Atlantic Ocean on the
west coast of Africa (Fig. 1), and characterized by the
sudano-sahelian climate of long dry (from mid-October to
early June) and short rainy (from mid-June to early
October) seasons (Albaret et al. 2004). With no significant
mineral or natural resource deposits, many people (about
75%) depend on the limited agricultural base (crops and
livestock) for their subsistence. The country is facing
problems of increased urbanization, solid wastes, esca-
lating tourism, intensified agricultural practices, coastal
erosion, etc. (GEF 2002).

The river Gambia is the only major waterway flowing
westwards across The Gambia before reaching the Atlantic
Ocean. The mangroves dominated by Avicennia germinans
L. and Rhizophora mangle L. are extending over 200 km
along this river (Spalding et al. 2010). A Ramsar status (no.
1657) was conferred to the Tanbi Wetland (~ 6000 ha) in
2007 and in 2008, it was gazetted as a National Park
(DPWM 2008). The other mangrove species such as Lag-
uncularia racemosa (L.) Gaertn. F. and R. harrisonii
Leechman are also found in the vicinity. However, the
impact of drought caused several hydrological changes and
ultimately mangrove species’ distribution in some pockets
(Diop et al. 2002). Two management plans exist for the
TWNP, particularly aimed at establishing the accessibility
zones, conservation areas, improved communication
between local people and institutions, and to incorporate
the community component in mangrove management (cf.
Sukardjo 1995; DPWM 2000).

Local People’s Demography, Dependence on
Mangroves, and Views on Ecotourism in the TWNP

We used a combination of “participatory rural appraisal”
and “rapid rural appraisal”—“participatory reflection and
action” (sensu Chambers 2002)—to assure the inclusion of
local knowledge into the collection of scientific data and
into the stakeholder analysis.

A first questionnaire (Online Appendix 1A: data set 1)
survey carried out in February—March 2005, provided
information on (i) local people’s socio-demographic, cul-
tural and economic characteristics (e.g., name, age, gender,
nationality or place of origin, religion, language,
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Fig. 1 The mangroves in TWNP of The Gambia, West Africa (2005
QuickBird satellite image). Numbers in each white circle represents
the mangrove-adjacent peri-urban and urban areas or people in the
vicinity being consulted for questionnaire (i.e., Online Appendix 1A)
survey (I, 2 Banjul, 3 Wafi Njago, 4 women engaged in oyster

We—

occupation, marital status, education, and income); (ii)
knowledge on mangroves (e.g., species names and their
ecological and economic benefits) as well as (iii) depen-
dence on various resources (i.e., timber, non-timber, edible,

ATk
16°36’.36”

16°34’.12”

collection, 5 agricultural area, 6 Old Jeshwang, 7 Faji Kunda, 8
Lamin, and 9 Mandinari). The white bands (with A, B and C letters)

are the areas proposed for boardwalk construction inside the
mangroves by local stakeholders

and ethnomedicinal forest products). In addition, local
people’s perceptions on the ecosystem, changes in con-
nection with agricultural practices, waste dumping, etc.,
were gathered simultaneously. Altogether, 70 households
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representing 0.4% of the population (total population of
The Gambia in 2005 was 1 593 256 with (average) 8.5
members in each house) were interviewed from urban and
peri-urban areas (15 in Banjul constituting an urban pop-
ulation and 55 outside of Banjul, i.e., peri-urban popula-
tion) (Fig. 1). In Banjul, two locations—one bordering the
mangroves (every alternate household) and another in the
main street (every eighth building), were chosen; whereas
in the neighboring wards/villages (i.e., Wafi Njago, Old
Jeshwang, Faji Kunda, Lamin, and Mandinari), every
alternate household along a street close to mangroves was
visited (stratified random sampling as suggested by Watts
(1996). However, the low sample size is understandable
with practical difficulties (e.g., language, local transport,
etc.) and time limit (i.e., two-month expedition adminis-
tering questionnaires and ground-truth). Apart from the
interviews, attention was also paid to local fishing and
related activities (e.g., preparation of lime from oyster
shells), and a list of fishes available at the TWNP was
obtained from the local Fisheries Department. The man-
grove taxonomic identification was carried out using
Tomlinson (1986).

A second questionnaire (Online Appendix 1B: data set
2) survey exclusively meant for the purpose of investigat-
ing ecotourism was carried out during the next phase of our
investigation, i.e., July—September, 2008. Data were gen-
erated from 33 questionnaires interviewing tourists coming
from China, United Kingdom, the Netherlands, Portugal,
and Spain.

In addition, local stakeholders, i.e., users, government
and non-government organizations, were consulted to
know their interest in ecotourism development (i.e.,
boardwalk construction inside the mangroves), and then
group discussions were organized with them to manage this
ecotourism development efficiently. For the stakeholder
analysis, we used the “Four Rs Method”, which aims at
understanding the roles of stakeholders in terms of revenue,
rights, responsibilities, and relationships, played by the
different stakeholders that participated in this investigation
(Mayers 2005). The process unveils underlying power
structures and (dis)incentives for sustainable natural
resource use or management.

To execute the Four Rs Method, the local stakeholders
were divided into four groups with respect to their appro-
priate roles in the TWNP namely: (i) “Users” represented
by fishermen, farmers, researchers, representatives of the
community development and tourists; (ii) “Government
Organizations” represented by the Departments of Parks
and Wildlife Management, Land Survey and Mapping,
Forestry, and Education, the National Environmental
Agency (NEA), the Navy and the local City and Municipal
Councils; (iii) “Non-Governmental Organizations” repre-
sented by the West African Bird Study Association, the
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Sahel Wetland Concern, the African Mangrove Network,
Green Actors of West Africa, the Sea Life Center and
others meant for protecting crocodiles, dugongs and dol-
phins; and finally (iv) the TWNP itself.

We organized meetings with stakeholders that were
professionally closely linked to the TWNP. The partici-
pants that were present were asked to indicate which of the
above four stakeholder groups they thought were most
important within the first three R-categories (Rights,
Responsibilities, and Revenues). To make this visually
easier for the participants, we used the pebble scoring
technique. For each R-category, the participants were
asked to distribute 16 pebbles over the four stakeholder
groups. The more pebbles a stakeholder group received, the
more important it was perceived within each of the R-
categories. Each participant was asked to motivate the
distribution of pebbles. Finally, the different opinions were
discussed by the entire participants group and an average
was reached.

Finally, other techniques like personal observation (to
verify tourism activities in the field), and participatory
mapping (i.e., use of TWNP area map by local stakeholders
for choosing an appropriate place for boardwalk con-
struction) were also used.

Data Analysis

The first data set obtained from the peri-urban and urban
populations was analyzed for their differences in mangrove
resource utilization via the y* test of independence (SPSS
v.11.5), while the second data set regarding ecotourism
(through group discussions) was processed through the
“Four Rs method” clarifying the roles—in terms of Rev-
enue, Rights, Responsibilities. Based on the results from
the pebble scoring technique, on the participants’ justifi-
cations for the pebble distributions, on observations and on
best professional judgement, the “relationships” were
established a posteriori.

RESULTS
Demographic Information

The age of interviewed people varied between 17 and
81 years and men prevailed in the interviewed population
(Table 1A). The nationality of these respondents was lar-
gely Gambian, but immigrants (not born in The Gambia
but living there for more than 4 years) were also repre-
sented. Languages used by the locals of The Gambian
origin include Wolof, Mandinka, Fula, and Jola, whereas
others could communicate in Serer (from Senegal), Creole
(from Guinea Bissau), Bambara (from Mali), Aku, and
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Table 1 Demographic information of the local households (A) (n = 70), and tourists (B) (n = 33) in The Gambia
(A) No. of % (B) No. of %
respondents respondents
1. Nationality
Gambians 54 77 - -
Immigrants 16 23 - -
Tourists - - 33 100
2. Gender
Male 38 54 21 64
Female 32 46 12 36
3. Age group
17-20 years 2 3 - -
21-30 years 13 19 7 21
3140 years 17 24 11 34
41-50 years 14 20 5 15
51-60 years 11 16 5 15
61-70 years - - 3
71-80 years 3 4 1
>81 years 1 1 - -
Not sure 9 13 1 3
4. Ethnicity by religion
Muslim 56 80 - -
Christian 10 14 - -
Others 4 6 - -
5. Marital status
Single 18 26 8 24
Married 45 64 13 40
Live-in relationship - - 11 33
Widowers 7 10 1 3
6. Literacy
Primary/secondary school 26 37 1 3
College level 4 6 21 64
University level 3 10 30
Arabic school 11 - -
No schooling 30 43 1 3

Temne (from Sierra Leone), in addition to Arabic, French,
Swedish, German, and English. Overall, the literacy rate in
the urban population was higher (67%) than in the peri-
urban population (56%). The average income of the indi-
vidual respondents ranged from 35 to 1000 Gambian
Dalasis per day (currency conversion rate in February
2005: 39 GMD are equal to 1 EUR, approximately).

Local People’s Knowledge on Mangroves

Despite the fact that many respondents see mangroves as
vegetation for timber and non-timber products, the peri-
urban people (98%) also mentioned their role as fish
breeding and nursery grounds, habitat for migratory birds,
and their usefulness in soil erosion control and sediment

© Royal Swedish Academy of Sciences 2012
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accumulation processes. More than 80% of the peri-urban
households consider mangroves as very important for their
subsistence (;(2 =7.852, P < 0.05), in contrast to the urban
people (87%) who recognize mangroves largely for com-
mercial purposes through obtaining timber, non-timber and
fishery products. Among the four (true) mangrove species
listed in study area description, only A. germinans and R.
mangle are distributed widely in the forest and the local
populations have different vernacular names for each spe-
cies in their spoken idioms (Table 2). In this context, the
urban households had a limited knowledge on the man-
grove species present and their ecological and economic
benefits. However, 40% of the urban population was
familiar with the names of “TWNP” or “TWC”, as if they
were aware of the existing wetland and mangrove forest.
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We should clarify at this point that it does not mean that
everybody regularly visits the wetland. In fact, anecdotic
observations taught us that many inhabitants of Banjul city
perceive the mangrove as wasteland and disease-infested
forests (see also below).

Mangrove Resource Utilization

The results indicated that peri-urban households rely on
mangroves to a greater extent (P < 0.05) than the urban
ones (Fig. 2). Among the 70 households interviewed, 65%
of the peri-urban population (only 7% in the urban popu-
lation) collected fin and shellfish (e.g., species belonging to
Batrachoides, Elops, Ethmalosa, Crassostrea, Lutjanus,
Megalops, Mugil, Penaeus, Pseudotolithus, Sphyraena,
Synodontis, Thalassoma, Tilapia, etc.) from the TWNP.
Although they said no adverse effects of fishing on the
mangrove vegetation occurs (89% in peri-urban and 73%
in urban populations), some claim that oyster (Crassostrea
cf. gasar) (species’ name according to Lapegue et al. 2002)
harvesting practices through mangrove root cutting could
damage the mangrove trees considerably. The collection of
oyster shells (Fig. 3a, b) is indeed a major (large-scale)
activity to prepare lime that in turn is used as whitewash or
cement locally.

The households in the peri-urban (92%) and urban (8%)
areas are using mangrove fuelwood obtained from A. ger-
minans and R. mangle (Fig. 3c) (Table 2). Within the peri-
urban households that depend on mangroves for construc-
tion or service wood (96%) (Fig. 2), the majority of them
use it for housing purposes (e.g., roof, fence, etc.) (Fig. 3d, e),

100
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resources
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Fig. 2 Local households in peri-urban and urban settings, and their
percentage dependence on various mangrove resources in the TWNP
(based on questionnaire survey)

whereas others depend on mangroves for making furniture
and wood carvings. At this point, we highlight that we
define “service wood” as wooden items that are of service
in daily activities (e.g., furniture, cultural, and ornamental
items, cutlery, toys, etc.), but different from fuelwood
(firewood, charcoal), timber (construction wood for
houses) and non-timber forest products or NTFP (forest
fruits, ethnomedicinal, or ethnochemical products, etc.). In
mangrove-adjacent villages, the twigs and branches of
Rhizophora spp. are also used to make dyes for soaking
fishnets to increase their durability (Table 2). The use of
mangrove sticks for making fish traps, and comb/needles
for weaving fishnets is common.

The investigation on mangrove plants for edible and
ethnomedicinal purposes revealed that the tender leaves of

Table 2 Common mangrove species in the TWNP of The Gambia with their vernacular names and uses

Scientific name Language Vernacular name(s) Use
Avicennia germinans Wolof Kecho, Whe, Njull Fuelwood, construction/service
Serere Mbal material, edible (tea), and
Karuninka Kapacha medicine for anemia
Mandinka Jibikung, Jibukumo, Gubukung, Gibukung,
Jibukungo, Jubukung, Chubung, Jibukung,
Jibikungo, Darambo, Kweta, Finta
Jola Kamkak, Wafite, Walayeme, Katumpek
French (Paletuvier) Noir
English Black mangrove
Rhizophora mangle Wolof Honka, Mangi, Wule, Mangigaye Fuelwood, construction/service
Serere Yeh, Njaspal material, dye for fishnet
Karuninka Kamank
Mandinka Manko, Manko foro, Manki wulleng,
Manki ke, Manki muso, Manko wulerio, Manki foro
Jola Kumanka, Kasolak, Weyeme, Keymek, Yeme
French (Paletuvier) Rouge
English Red mangrove
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Fig. 3 a, b The mounds of oyster (Crassostrea cf. gasar) shells
collected by local fishermen to burn and prepare lime that in turn is
used as cement or whitewash locally; ¢ the bundles of mangrove

A. germinans are used to prepare tea, and the decoction
after boiling its roots and leaves is fed to people suffering
from anemia (particularly to women after childbirth)
(Table 2). However, according to the respondents, the
overall trend of mangrove resource utilization is decreasing
over the years where it was more pronounced in the peri-
urban settings with 89% of the interviewed households.

People’s Perceptions on Mangrove Ecosystem
Changes

Altogether, 73% of the peri-urban households (47% in the
urban population) reported one or another form of change
in the vicinity. With the release of waste into mangrove
sites on the southern side of Banjul city (due to a break-
down of the wastewater pumping system that was active
since colonial days), about 20% of the urban people con-
sider mangrove forests as responsible for mosquito preva-
lence and diseases. Addressing specifically the relationship
between mangroves and malaria, the entire urban house-
holds (only 58% from peri-urban) believe it to be true. In

© Royal Swedish Academy of Sciences 2012
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fuelwood in R. mangle forest; d the mangrove wood used as racks for
drying fish (i.e., Tilapia spp. in close-up, and e house fence. The
photographs were taken by Preetika Bhanderi and Danae Maniatis

response to the settlements in Banjul—the place which is
more susceptible to natural disasters like floods, coastal
erosion, cyclones, and tsunamis, compared to other peri-
urban/rural areas in the south,—the greater part of the
households (76%) recalled their previous witnessing of
riverine and flash floods since 1948. Nearly 97% of the
respondents consider that the TWNP should be protected
and well managed under scientific direction. More locals in
the peri-urban area (87%) have expressed their willingness
to join in forest conservation and management schemes
with the option of “limited access and licensed extraction”
of resources (78%), followed by “open access and
extraction of non-living resources” (15%), and “zero
access” (7%)—as per the answers provided in the ques-
tionnaire (Online Appendix 1A).

Ecotourism
The tourists found in this study were represented largely by

nationals from the Netherlands (52%) and United Kingdom
(27%), of which most received an education up to college
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Table 3 Scores given to the local stakeholders (TWNP = Tanbi
Wetland National Park; Users = fishermen, farmers, researchers,
representatives of the community development and tourists; GO =

governmental organizations; NGO = non-governmental organiza-
tions) sharing revenue, rights, and responsibilities for the ecotourism
in the TWNP of The Gambia

Category
TWNP Users GO NGO
Revenue
Researchers 3 10 1 2
Sea Life Center 8 2 2 4
Department of Parks and Wildlife Management 5 5 3 3
West African Bird Study Association 5 6 4 1
Representatives of the community development 5 4 3 4
Average 52 54 2.6 2.8
Percentage 32.5 34.0 16.0 17.5
Rights
Researchers 4 3 6 3
Sea Life Center 4 6 2 4
Department of Parks and Wildlife Management 5 4 5 2
West African Bird Study Association 2 4 6 4
Representatives of the community development 3 3 4 6
Average 3.6 4 4.6 3.8
Percentage 22.0 25.0 29.0 24.0
Responsibility
Researchers 4 7 3 2
Sea Life Center 4 4 4 4
Department of Parks and Wildlife Management 3 5 5 3
West African Bird Study Association 2 4 6 4
Representatives of the community development 4 4 4 4
Average 34 4.8 4.4 34
Percentage 21.0 30.0 28.0 21.0

The scores, with a max. of 16 points per category (per line) are given in relation to each stakeholder’s profile/interest discussed during group
discussions with the representatives of these categories that were present. Please refer to the methodology for a detailed description on these

quantifications and on the details of the categories

and/or university levels (>90%) (Table 1B). The general
response of the local stakeholders (>75%) on ecotourism is
positive in terms of economic development through foreign
exchange and employment opportunities. Yet, 59% have
observed a decline in tourists in recent years. The stake-
holders chose three areas for boardwalk construction inside
the mangroves (Fig. 1), along with their justifiable roles in
sharing the revenue, rights, and responsibilities of this
project (Table 3). The areas proposed take into account
other activities or scenic aspects of the mangrove such
as bird watching, to visit a local reptile park, a local lodge
(for refreshments), and mangrove afforestation sites via
traveling inside the mangrove creeks. Finally, the area
close to Banjul (location-A in Fig. 1) was preferred by the
majority’s opinion of benefiting the capital city (for better
economic growth and infrastructure development) with
ecotourism development.

@ Springer

DISCUSSION

Local People’s Knowledge and Perceptions of the
TWNP Mangroves

Both A. germinans and R. mangle are widely distributed in
the TWNP (Maniatis 2005), and the local populations,
mostly from the peri-urban areas, are able to distinguish
them clearly. However, the functional use of having more
than one vernacular name in Wolof, Serere, Mandinka, and
Jola languages for each species (Table 2) remains unclear.
As already mentioned by Kinteh and Sillah (2005), the
general perceptions of the local populations of mangroves
with respect to their services (ranging from sustained
livelihoods to protection against cyclones, reduction of
shoreline erosion, etc.) are positive. The local fishermen
treat them as wind-breaks whereby fishing in the TWNP is

© Royal Swedish Academy of Sciences 2012
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easy and safer than going to sea (cf. Walters et al. 2008).
While men are involved in fishing and tourism sectors,
women are engaged in the oyster collection. The oyster
harvesting in the TWNP has already been described as an
exclusive women’s activity (Kinteh and Sillah 2005), but
differential wood cutting practices between men and
women have been observed elsewhere in West Africa
(Feka et al. 2011). In addition, some women smoke the fish
and sell them, together with other agricultural products, in
local markets. Overall, the fishing and tourism activities
appear to have a stronghold in The Gambia (Jallow et al.
1996; Sharpley et al. 1996; Lag et al. 2004).

The negative attitude of some people in the urban area that
regard mangroves as a source for mosquitoes and diseases
might be due to a lack of awareness. Mosquitoes are indeed a
major problem in The Gambia with stagnant water in the
pools within the mangrove environment and local drainage
system (Thomas and Lindsay 2000). Several projects with
the aid of UNDP, World Bank, WHO, etc., are continually
facilitating treatment and preventive measures for diseases
like malaria, filariasis, etc. (Aikins et al. 1993).

A high literacy rate in the urban households is a key
factor for their familiarity with the TWNP. Despite some
qualitative assumptions on the ecosystem changes, man-
groves in the TWNP are spatially static over the last
38 years (unpublished data Maniatis 2005). The age-old
practices of agriculture in some parts of the TWNP are
particularly aimed at achieving food self-sufficiency (Sillah
2002). Sillah (2002) has mentioned that some areas in the
TWNP are likely to be encroached if mangrove die-back
occur in upstream areas and demand for various forest
products in the downstream areas. On the other hand, the
decreasing mangrove resource utilization nowadays is due
to available alternatives such as non-mangrove wood,
kerosene, gas and medicinal facilities in the vicinity, if
income permits. The local people’s option with “limited
access and licensed extraction” of mangrove resources is
meant to benefit the next generation(s) with their sustain-
able utilization. The involvement of financial compensa-
tion in forest conservation and management schemes, i.e.,
for mangrove seed collection, nursery and plantation works
(Bosire et al. 2008), has also led to achieve maximum
cooperation from the peri-urban population.

Mangrove Fishery Resources

The estuarine fish production contributes significantly to
the coastal subsistence economy of many developing
countries (Laé et al. 2004; Simier et al. 2006; Walters et al.
2008). In fact, The Gambia estuary matches all the criteria
of a “normal” (or “type E”) estuary widely open to marine
and freshwater domains (Simier et al. 2006). Several
researchers have marked this estuary as one of the last
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West African estuaries with no major natural or artificial
disturbances (e.g., Ecoutin et al. 2005; Simier et al. 2006).
However, based on the perception of informants, the
overall fish catch per person in the TWNP has decreased in
recent years due to increased population size of the fishing
community as well as diminishing fish stocks. Though
most of this activity was said to be for local subsistence,
some commercial attempts by the Senegalese (with bigger
pirogues) have been observed. On the other hand, there is
still a gap of knowledge on fishery-related activities in The
Gambia due to irregular monitoring (Laé€ et al. 2004).

Although the current natural stock of molluscs is still
sufficient to meet the local demand (FAO 2004), the situ-
ation is changing dramatically due to overexploitation and
the loss of productive molluscan beds through habitat
destruction, pollution, etc. (Varghese et al. 2008). In gen-
eral, mangrove roots and the lower parts of trunks provide a
suitable and safe environment for infauna and epifauna
(Ellison 2008). Yet, some unsustainable practices such as
oyster collection through mangrove root cutting are dam-
aging the plant (Sukardjo 1995). In the TWNP, the col-
lection of Crassostrea cf. gasar is a major activity since
ancient times (Simier et al. 2006) (Fig. 3a, b). Perhaps
educating the local people on further consequences of the
mangrove root destruction could reduce this problem to
some extent.

Timber, Non-timber, and Edible Forest Products
in the TWNP

Anthropogenic uses of mangroves are noticeably high for
construction and fuelwood in many developing countries
(e.g., Walters et al. 2008). In the TWNP, the mangrove
fuelwood is important and often linked to fishing and
oyster collection activities, whereby smoking fish and
steaming oysters is carried out simultaneously. The local
populations use short wood for housing fences, furniture,
and wood carvings (Fig. 3), whereas tall wood is used for
house and boat constructions. Similarly, the usage of
mangrove bark for preparing dye to color and increase the
durability of fishing nets was reported elsewhere (Her-
nandez-Cornejo et al. 2005; Dahdouh-Guebas et al. 2006;
Walters et al. 2008). The medicinal value of mangroves in
the TWNP (Table 2) is comparable with the observations
of Bandaranayake (1998, 2002), and Pattanaik et al.
(2008). The tea made from A. germinans leaves is also used
locally in the Mexican mangrove areas to alleviate gastric
diseases (Hernandez-Cornejo et al. 2005).

Ecotourism

The monitoring/management of natural resources com-
bined with ecotourism also lead local people to become
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guardians of their own environment and thereby protect it
from natural or anthropogenic threats. Tourism has been
one of the most buoyant sectors of the economy contrib-
uting 12% to the GDP while being a major foreign
exchange earner and a healthy employment generator all of
which owe its significance to the coastal environment. It
will be diversified and the innovations will seek to intro-
duce and promote ecotourism, cultural, inland and com-
munity-based tourism as well as conference tourism (The
Republic of The Gambia 1996). In the case of the TWNP,
the engineering works pertinent to boardwalk construction
are still in progress. Moreover, the Croco’s Ark Trust, in
association with The Gambia Reptile Park, is planning to
reintroduce and maintain the two West African endemic
crocodile species—Osteolaemus tetraspis (Cope 1861) and
Mecistops cataphractus (Cuvier 1825), as a part of this
ecotourism development (Shirley 2008).

The personal involvement of decision makers in field-
related activities and/or projects that have been intended
for environmental monitoring would improve the results of
sustainability (Redman 1999). For the development of
ecotourism as well as management of biodiversity in the
TWNP, both rights and responsibilities are well shared
among the stakeholders with a given importance to both
local users and government organizations (Table 3). While
users are directly involved in the field-related activities, the
government holds the responsibility of management.
However, the proportion of revenue is high for the TWNP
and user categories coinciding with the concept of eco-
tourism, i.e., environmental respect as well as maximum
benefit for users (Pearce and Moran 1994). Overall, the
development/management of ecotourism in the TWNP is
primarily dependant on users, followed by government and
non-government organizations (Table 3). The relationships
between stakeholders (Fig. 4) indicate that the government
usually manages both natural assets, i.e., the TWNP eco-
system and users, whereas the non-government organiza-
tions also try to manage the natural assets with some rules
imposed on users. Direct users are the ones who influence
their surrounding natural environment the most with their
sustained intervention and possible dependence, and vice
versa: they are most influenced by it. They also influence
the government and non-government organizations.
Therefore, importance should be given to the local
dependent users while dealing with nature management
projects and to achieve sustainable human—environment
systems (Lambin 2005). To make ecotourism successful,
we emphasize that important tasks are to raise awareness
about the TWNP’s ecosystem services, and to educate both
foreign and domestic tourists and visitors. Mangrove for-
ests, or the TWNP as a whole for that matter, also need to
be promoted adequately to potential visitors, an issue
known to be interpreted in different ways in the Caribbean
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with possible focus on the mangrove’s wild and mysterious
nature (adventourism), or with the mangrove as a back-
ground (Avau et al. 2011).

Ecosystem Changes and the Recommendations for
Better Management of the TWNP

The loss of mangroves due to sustained human interven-
tion, more than natural causes, is a known fact (Duke et al.
2007; Dahdouh-Guebas and Koedam 2008; Ellison 2008).
However, the consequence of mangrove destruction or
degradation is often only realized when natural calamities
bring about losses to human lives and properties (Muk-
herjee et al. 2010). According to Maniatis (2005), some
mangrove areas in the TWNP have been disturbed earlier
for Banjul city expansion and other developmental activi-
ties. The local populations have linked the agricultural
practices in some parts of the TWNP (e.g., cultivation of
paddy, fruits, and vegetables in addition to rhun palm trees
(genus Borassus) for palm wine extraction) to land scar-
city, increased family size, and alternative sources of
income due to decreased fish production. At the same time,
many respondents recognized the connection between
mangrove loss and damages due to natural hazards.
Currently, the concept of socio-ecology is used widely
in forestry research for recommending appropriate con-
servation and management strategies (e.g., Dahdouh-Gue-
bas et al. 2006; Walters et al. 2008; Nfotabong Atheull
et al. 2009). The major obstacles that have prevented the
rational use of mangroves in Africa are the sectorial
approach of mangrove resource management, poverty of
many indigenous coastal communities, and the lack of
awareness among the decision makers (Kairo et al. 2001).
Although the management guidelines developed for the
TWNP seem to be appropriate, the process of creating
accessibility zones and conservation areas should consider
the role of mangroves in local livelihoods. Furthermore, the
management guidelines should involve local populations
more actively for their maximum cooperation (Kairo et al.
2001; Sillah 2002). The TWNP signboards with a clear text
and pictures that convey information on the illegal activi-
ties such as waste dumping, tree felling, animal hunting,
etc., inside the national park can create more awareness in
both local populations as well as visitors. Radio broad-
casting (in view of its popularity) to reach out to a wider
public is also a plausible option. Educating children in
primary/secondary schools on mangroves is always advis-
able. Nevertheless, the establishment of a joint stakeholder
council/group would also help the local government to take
more informed (resource) management decisions. It is
needless to say that the implementation of existing rules
and regulations is the major challenge in the TWNP, and
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Fig. 4 The stakeholders and
their relationship (based on
“Four Rs method”) for
managing ecotourism as well as
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hence warrant a careful reconsideration and enforcement
for its sustainability.

CONCLUSIONS AND PERSPECTIVES

This study, credibly the first of its kind for the mangroves
in The Gambia, highlights the significance of the TWNP
for local livelihoods. The uses of mangrove resources,
knowledge of mangroves and perceptions on ecosystem
changes are different between the peri-urban and urban
populations. Among others, fishing and tourism are the
major income-generating activities in the vicinity. How-
ever, population growth in recent years indicates a likely
encroachment into mangrove areas in the near future (for
agriculture, settlements, etc.) and thus one needs to think
carefully for sustainable alternatives to protect this eco-
system. Our study also stresses the importance of forest
conservation and management strategies through involve-
ment of the local stakeholders. The ecotourism project can
be successful if the stakeholders carry out their assigned
roles under the established relationships. Since the process
of stakeholder’s governance (in the lines of revenue/ben-
efits, less/more rights, and responsibility) is still open for
possible negotiation, the most useful information on this
aspect would be generated once the boardwalk construction
is finished and operational. We hence recommend future
studies to focus on the ecotouristic potential of boardwalk
construction. Nevertheless, the wastewater pumping sys-
tem in Banjul needs to be fixed and the release of waste
into mangrove channels (and thus pollution) should be
regulated to achieve both ecological and economic benefits
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with minimal long-term effects. Though some studies have
examined the capacity of mangroves in wastewater treat-
ment (e.g., Mohamed et al. 2009), it is still difficult to
hypothesize that waste dumping would not cause major
changes in flora and fauna (Cannicci et al. 2009).

Acknowledgments This study was funded by the City Council of
Oostende (Belgium). Special thanks are due to Tom Germonpré
(Alderman in Ostend), Pa Sallah Jeng and Samba Fall (former and
present Mayors of Banjul), Profs. Jonsyn-Ellis and Muhammadou
M.O. Kah (former and present Vice-Chancellors of the University of
The Gambia), Peter Vanslambrouck (Oostende—Banjul City Link
Coordinator), Jacky Dereu and Mustapha for their courtesy and
facilitation. Mr. Bah, Jatou, Kerai, Bakary, Dawda Badgie and Buba
Carr Bah have helped us in both fieldwork and local language
translation. Our earnest thanks to Abou and Ushman for their logistic
support. Final thanks go to David Vande Wynckel, Mieke Vandaele
and Prof. De Spiegeleire (KHBO, Oostende) for further engineering
research on boardwalk construction in collaboration with the corre-
sponding author. Authors are very grateful to the two unknown ref-
erees for their objective criticism and invaluable suggestions.

REFERENCES

Aikins, M.K., H. Pickering, P.L. Alonso, U. D’Alessandro, S.W.
Lindsay, J. Todd, and B.M. Greenwood. 1993. A malaria control
trial using insecticide-treated bed nets and targeted chemopro-
phylaxis in a rural area of The Gambia, West Africa. Transactions
of the Royal Society of Tropical Medicine and Hygiene 87: 25-30.

Albaret, J.-J., M. Simier, F.S. Darboe, J.M. Ecoutin, J. Raffray, and L.
Tito de Morais. 2004. Fish diversity and distribution in the
Gambia estuary, West Africa, in relation to environmental
variables. Aquatic Living Resources 17: 35—46.

Alongi, D.M. 2008. Mangrove forests: Resilience, protection from
tsunamis, and responses to global climate change. Estuarine,
Coastal and Shelf Science 76: 1-13.

@ Springer



524

AMBIO 2012, 41:513-526

Avau, J., M. Cunha-Lignon, B. De Myttenaere, M.-F. Godart, and F.
Dahdouh-Guebas. 2011. The commercial images promoting
Caribbean mangroves to tourists: Case studies in Jamaica,
Guadeloupe and Martinique. Journal of Coastal Research 64:
1277-1281.

Bandaranayake, W.M. 1998. Traditional and medicinal uses of
mangroves. Mangroves and Salt Marshes 2: 133-148.

Bandaranayake, W.M. 2002. Bioactivities, bioactive compounds and
chemical constituents of mangrove plants. Wetlands Ecology and
Management 10: 421-452.

Berger, U., V.H. Rivera-Monroy, T.W. Doyle, F. Dahdouh-Guebas,
N. Duke, M. Fontalvo, H. Hildenbrandt, N. Koedam, et al. 2008.
Advances and limitations of individual-based models to analyze
and predict dynamics of mangrove forests: A review. Aquatic
Botany 89: 260-274.

Bosire, J.O., F. Dahdouh-Guebas, M. Walton, B.I. Crona, R.R. Lewis
III, C. Field, J.G. Kairo, and N. Koedam. 2008. Functionality of
restored mangroves: A review. Aquatic Botany 89: 251-259.

Cannicci, S., F. Bartolini, F. Dahdouh-Guebas, S. Fratini, C. Litulo,
A. Macia, E.J. Mrabu, G. Penha-Lopes, et al. 2009. Effects of
urban wastewater on crab and mollusc assemblages in equatorial
and subtropical mangroves of East Africa. Estuarine, Coastal
and Shelf Science 84: 305-317.

Chambers, R. 2002. Participatory workshops: A sourcebook of 21 sets
of ideas and activities. London: Earthscan.

Central Statistics Department (CSD). 2004. Population and housing
census of The Gambia—provisional results. Banjul: Department
of State for Finance & Economics Affairs.

Dahdouh-Guebas, F., and N. Koedam. 2006. Coastal vegetation and
the Asian tsunami. Science 311: 37-38.

Dahdouh-Guebas, F., and N. Koedam. 2008. Long-term retrospection
on mangrove development using transdisciplinary approaches: A
review. Aquatic Botany 89: 80-92.

Dahdouh-Guebas, F., S. Collin, D. Lo Seen, P. Ronnbick, D.
Depommier, T. Ravishankar, and N. Koedam. 2006. Analysing
ethnobotanical and fishery-related importance of mangroves of
the East-Godavari Delta (Andhra Pradesh, India) for conserva-
tion and management purposes. Journal of Ethnobiology and
Ethnomedicine 2: 24.

Datta, D., P. Guha, and R.N. Chattopadhyay. 2010. Application of
criteria and indicators in community based sustainable mangrove
management in the Sunderbans, India. Ocean and Coastal
Management 53: 468-477.

Debry, M. 2009. Opportunity study of an ecotouristic project in the
Tanbi Wetland Complex in Banjul, The Gambia. MSc Thesis,
Université Catholique de Louvain.

Diop, E.S., G. Gordon, A.K. Semesi, A. Soumaré, N. Diallo, A.
Guissé, M. Diouf, and J.S. Ayivor. 2002. Mangroves of Africa.
In Mangrove Ecosystems: Function and Management, ed. L.D.
Lacerda, 63—121. Berlin: Springer.

Department of Parks and Wildlife Management (DPWM). 2000.
Ramsar wetland study, The Gambia: Management plans for
Niumi National Park, Bao Bolon Wetland Reserve and Tanbi
Wetland Complex. Banjul: Department of State for Fisheries,
Natural Resources and the Environment in collaboration with
Ramsar Bureau.

Department of Parks and Wildlife Management (DPWM). 2008.
Tanbi Wetlands National Park Management Plan. Banjul:
Department of Parks and Wildlife Management.

Duke, N.C., J.-O. Meynecke, S. Dittmann, A.M. Ellison, K. Anger, U.
Berger, S. Cannicci, K. Diele, et al. 2007. A world without
mangroves? Science 317: 41-42.

Ecoutin, J.M., JJ. Albaret, and S. Trape. 2005. Length-weight
relationships for fish populations of a relatively undisturbed
tropical estuary: The Gambia. Fisheries Research 72: 347-351.

Ellison, A.M. 2008. Managing mangroves with benthic biodiversity in
mind: Moving beyond roving banditry. Journal of Sea Research
59: 2-15.

Food and Agriculture Organization (FAO). 1994. Mangrove forest
management guidelines, FAO forestry paper 117. Italy: FAO.

Food and Agriculture Organization (FAO). 2004. Hatchery culture of
bivalves. FAO fishery technical paper 471. Italy: FAO.

Feka, N.Z., M.G. Manzano, and F. Dahdouh-Guebas. 2011. The
effects of different gender harvesting practices on mangrove
ecology and conservation in Cameroon. International Journal of
Biodiversity Science, Ecosystem Services & Management. doi:
10.1080/21513732.2011.606429.

Foré, F. 2009. Analyse van de sociale, culturele en educatieve
voorwaarden met betrekking tot de opzet van een duurzaam
project in het Tanbi Wetland Complex te Gambia. MSc Thesis.
Vrije Universiteit Brussel (in Dutch, English summary).

Global Environment Facility (GEF). 2002. Regional consolidated
analysis of the first phase of the GEF MSP sub-Saharan African
Project (#GF/6010-0016).

Harpham, T. 1996. Urban health in The Gambia: A review. Health &
Place 2: 45-49.

Hernandez-Cornejo, R., N. Koedam, A.R. Luna, M. Troell, and F.
Dahdouh-Guebas. 2005. Remote sensing and ethnobotanical
assessment of the mangrove forest changes in the Navachiste—
San Ignacio-Macapule Lagoon Complex, Sinaloa, Mexico.
Ecology and Society 10: 16.

Hirani, P. 2005. Ethnoecological study of the mangroves of the Tanbi
Wetland Complex, The Gambia. MSc Thesis. Vrije Universiteit
Brussel.

Jallow, B.P., M.K.A. Barrow, and S.P. Leatherman. 1996. Vulnera-
bility of the coastal zone of The Gambia to sea level rise and
development of response strategies and adaptation options.
Climate Research 6: 165-177.

Kairo, J.G., F. Dahdouh-Guebas, J. Bosire, and N. Koedam. 2001.
Restoration and management of mangrove systems—A lesson
for and from the East African region. South African Journal of
Botany 67: 383-389.

Kairo, J.G., F. Dahdouh-Guebas, and P.O. Gwada. 2002. Regener-
ation status of mangrove forests in Mida creek, Kenya: A
compromised or secured future? Ambio 31: 562-568.

Kinteh, S.L., and J.S. Sillah. 2005. Management of Mangrove
Ecosystems, The Gambia, 36. Dakar: International Union for
Conservation of Nature (IUCN).

Laé, R., J.M. Ecoutin, A. Mendy, J. Raffray, J.-Y. Weigel, O. Sadio,
and O. Djobe. 2004. Effects of a targeted shrimp (Penaeus
notialis) exploitation on fish catches in The Gambia estuary.
Agquatic Living Resources 17: 75-85.

Lambin, E.F. 2005. Conditions for sustainability of human—environ-
ment systems: Information, motivation, and capacity. Global
Environmental Change 15: 177-180.

Lapegue, S., I. Boutet, A. Leitdo, S. Heurtebise, P. Garcia, C. Thiriot-
Quiévreux, and P. Boudry. 2002. Trans-Atlantic distribution of a
mangrove oyster species revealed by 16S mtDNA and karyo-
logical analyses. The Biological Bulletin 202: 232-242.

Maniatis, D. 2005. Retrospective study of the mangroves of the Tanbi
Wetland Complex, The Gambia. MSc Thesis. Vrije Universiteit
Brussel.

Massé i Aleman, S., C. Bourgeois, W. Appeltans, B. Vanhoorne, N.
De Hauwere, P. Stoffelen, A. Heughebaert, and F. Dahdouh-
Guebas. 2010. The ‘Mangrove Reference Database and Herbar-
ium’. Plant Ecology and Evolution 143: 225-232.

Mayers, J. 2005. The Four Rs. Power Tools Series. London:
International Institute for Environment and Development.
Mohamed, M.O.S., G. Neukermans, J.G. Kairo, F. Dahdouh-Guebas,

and N. Koedam. 2009. Mangrove forests in a peri-urban setting:

© Royal Swedish Academy of Sciences 2012

@ Springer

www.kva.se/en


http://dx.doi.org/10.1080/21513732.2011.606429

AMBIO 2012, 41:513-526

525

The case of Mombasa (Kenya). Wetlands Ecology and Manage-
ment 17: 243-255.

Mukherjee, N., F. Dahdouh-Guebas, V. Kapoor, R. Arthur, N. Koedam,
A. Sridhar, and K. Shanker. 2010. From bathymetry to bioshields:
A review of post-tsunami ecological research in India and its
implications for policy. Environmental Management 46: 329-339.

Nfotabong Atheull, A., N. Din, S.N. Longonje, N. Koedam, and F.
Dahdouh-Guebas. 2009. Commercial activities and subsistence
utilization of mangrove forests around the Wouri estuary and the
Douala-Edea reserve (Cameroon). Journal of Ethnobiology and
Ethnomedicine 5: 35.

Pattanaik, C., C.S. Reddy, N.K. Dhal, and R. Das. 2008. Utilization of
mangrove forests in Bhitarkanika wildlife sanctuary, Orissa.
Indian Journal of Traditional Knowledge 7: 598-603.

Pearce, D., and D. Moran. 1994. The Economic value of Biodiversity.
London: International Union for Conservation of Nature (IUCN).

Redman, C.L. 1999. Human impact on ancient environments. Tucson:
The University of Arizona Press.

Satyanarayana, B., N. Koedam, K. De Smet, D. Di Nitto, M.
Bauwens, L.P. Jayatissa, S. Cannicci, and F. Dahdouh-Guebas.
2011. Long-term mangrove forest development in Sri Lanka:
early predictions evaluated against outcomes using VHR remote
sensing and VHR ground-truth data. Marine Ecology Progress
Series 443: 51-63.

Sharpley, R., J. Sharpley, and J. Adams. 1996. Travel advice or trade
embargo? The impacts and implications of official travel advice.
Tourism Management 17: 1-7.

Shirley, M.H. 2008. Establishing a baseline for the repopulation of the
African dwarf crocodile and slender snouted crocodile at the
western limit, The Gambia. Crocodile Specialist Group (CSG)
Newsletter 27: 20-21.

Sillah, J. 2002. Environmental Action Plan: Mangroves, Gallery
forests and the Related Environment, The Gambia. Banjul:
Ministry of Forestry and the Environment.

Simier, M., C. Laurent, J.-M. Ecoutin, and J.-J. Albaret. 2006. The
Gambia River estuary: A reference point for estuarine fish
assemblages studies in West Africa. Estuarine, Coastal and Shelf
Science 69: 615-628.

Spalding, M., M. Kainuma, and L. Collins. 2010. World Atlas of
Mangroves. London: Earthscan.

Sukardjo, S. 1995. Integrated coastal fisheries management: Study of
the mangrove ecology in the estuarine area of The Gambia. Field
document 6 (FI-DP/INT/91/007). Italy: FAO.

The Republic of The Gambia, 1996. The Gambia Incorporated
“Vision 2020” Blue Print. http://www.statehouse.gm/vision
2020/foreward.htm. Accessed 15 November 2010.

Thomas, C.J., and S.W. Lindsay. 2000. Local-scale variation in
malaria infection amongst rural Gambian children estimated by
satellite remote sensing. Transactions of the Royal Society of
Tropical Medicine and Hygiene 94: 159-163.

Tomlinson, P.B. 1986. The Botany of Mangroves. New York:
Cambridge University Press.

United Nations Environment Programme (UNEP). 2002. Impact of
sea level rise in Banjul, Gambia. In UNEP/GRID-Arendal Maps
and Graphics Library. http://maps.grida.no/go/graphic/impact_
of_sea_level_rise_in_banjul_gambia. Accessed 20 October 2010.

Vandaele, M., and D. Vande Wynckel. 2011. Implementation of a
sustainable project in the Tanbi Wetland National Park, Banjul
(The Gambia). MSc Thesis. Industrial Sciences, Katholieke
Hogeschool Brugge-Oostende.

Varghese, K., L.S. Ganesh, M. Mani, P.P. Anilkumar, R. Murthy, and
B.R. Subramaniam. 2008. Identifying critical variables for
coastal profiling in ICZM planning—A systems approach.
Ocean and Coastal Management 51: 73-94.

© Royal Swedish Academy of Sciences 2012
www.kva.se/en

Walters, B.B., P. Ronnbick, J.M. Kovacs, B. Crona, S.A. Hussain, R.
Badola, J.H. Primavera, E. Barbier, et al. 2008. Ethnobiology,
socio-economics and management of mangrove forests: A
review. Aquatic Botany 89: 220-236.

Watts, S. 1996. Essential environmental science: Methods and
Techniques. London: Routledge.

AUTHOR BIOGRAPHIES

Behara Satyanarayana is Post-Doctoral researcher at the Laboratory
of Systems Ecology and Resource Management, Université Libre de
Bruxelles, and associated-researcher at the Vrije Universiteit Brussel
and the Universiti Malaysia Terengganu. He is interested in studying
mangrove ecosystems (both flora and fauna), impact of natural and
anthropogenic disturbances on forest cover/biodiversity, and the
remote sensing and GIS applications for better monitoring/manage-
ment directives.

Address: Laboratory of Systems Ecology and Resource Management
(Complexity and Dynamics of Tropical Systems), Département de
Biologie des Organismes, Faculté des Sciences, Université Libre de
Bruxelles—ULB, Avenue Franklin D. Roosevelt 50, 1050 Brussels,
Belgium.

Address: Laboratory of Plant Biology and Nature Management,
Mangrove Management Group, Vrije Universiteit Brussel—VUB,
Pleinlaan 2, 1050 Brussels, Belgium.

Address: Institute of Oceanography, University Malaysia Tereng-
ganu—UMT, 21030 Kuala, Terengganu, Malaysia.

e-mail: satyam2149 @gmail.com

Preetika Bhanderi works at African Conservation Centre in Kenya,
in the conservation research program. Her primary research focuses
on ecological and socio-economic monitoring and modeling of the
Maasai rangelands of Kenya, with a special interest in ecosystem
management and livelihood adaptation strategies.

Address: Laboratory of Plant Biology and Nature Management,
Mangrove Management Group, Vrije Universiteit Brussel—VUB,
Pleinlaan 2, 1050 Brussels, Belgium.

Address: African Conservation Centre, P.O. Box 15289-00509, Nai-
robi, Kenya.

e-mail: preetika27@gmail.com

Mélanie Debry was a student at the Earth and Life Institute (ELI),
Environment Sciences (ELI-e), Université catholique de Louvain, and
carried out part of the opportunity study of an ecotouristic project in
the Tanbi Wetland.

Address: Forest, Nature and Society Research Group, Université
Catholique de Louvain—UCL, Louvain-la-Neuve, Belgium.

e-mail: melaniedebry @hotmail.com

Danae Maniatis works for the Food and Agricultural Organization
(FAO) of the United Nations (UN) in the framework of United
Nations Collaborative Programme on Reducing Emissions from
Deforestation and Forest Degradation in Developing Countries (UN-
REDD Programme). She is also a Visiting Research Associate at the
School of Geography and the Environment at the University of
Oxford where she obtained her PhD. Her areas of expertise include a
range of interdisciplinary issues related to forest ecology and human—
forest interactions in the Congo Basin countries. Danae has spent a
significant amount of her time working in remote areas in the African
forests, often together with local populations.

Address: Laboratory of Plant Biology and Nature Management,
Mangrove Management Group, Vrije Universiteit Brussel—VUB,
Pleinlaan 2, 1050 Brussels, Belgium.

Address: School of Geography and the Environment, Environmental

@ Springer


http://www.statehouse.gm/vision2020/foreward.htm
http://www.statehouse.gm/vision2020/foreward.htm
http://maps.grida.no/go/graphic/impact_of_sea_level_rise_in_banjul_gambia
http://maps.grida.no/go/graphic/impact_of_sea_level_rise_in_banjul_gambia

526

AMBIO 2012, 41:513-526

Change Institute, University of Oxford, Dyson Perrins Building,
South Parks Road, Oxford OX1 3QY, UK.
e-mail: danae.maniatis @gmail.com

Franka Foré was a student at the Department of Adult Educational
Sciences, Vrije Universiteit Brussel, and carried out part of the fea-
sibility study of an ecotouristic project in the Tanbi Wetland.
Address: Laboratory of Plant Biology and Nature Management,
Mangrove Management Group, Vrije Universiteit Brussel—VUB,
Pleinlaan 2, 1050 Brussels, Belgium.

Address: Sociaal Culturele Agogiek, Vrije Universiteit Brussel—
VUB, Pleinlaan 2, 1050 Brussels, Belgium.

e-mail: franka87 @hotmail.com

Dawda Badgie obtained his MSc degree from the Department of
Environmental Sciences, University Putra Malaysia. He served in
different capacities in both private and government sectors (e.g.,
National Project Coordinator for Ozone Project in The Gambia), and
currently appointed as the Senior Programme Officer, Environmental
Impact Assessment (EIA) at the National Environment Agency
(NEA). He is interested to carry out some research works on man-
grove ecology and management in The Gambia.

Address: National Environment Agency (NEA), Banjul, The Gambia.
e-mail: badgiedawda@gmail.com

Kawsu Jammeh is environmental education officer at the Depart-
ment of Parks & Wildlife Management, The Gambia.

Address: Department of Parks & Wildlife Management, Abuko, The
Gambia.

e-mail: kjammehsopee @yahoo.com

Tom Vanwing is full-time professor at the Department of Adult
Educational Sciences, Vrije Universiteit Brussel. He teaches man-
agement for educational change; sustainable development: educa-
tional theories and International Policy; community development:
discourse, theories and paradigms; technology innovations and
transfer in third world countries. His research concerns are about adult
education and sustainable development (e.g., www.socialinclusion.eu
& www.vlir-uos).

Address: Sociaal Culturele Agogiek, Vrije Universiteit Brussel—
VUB, Pleinlaan 2, 1050 Brussels, Belgium.

e-mail: tvwing@vub.ac.be

Christine Farcy is researcher and invited senior lecturer at the Earth
and Life Institute (ELI), Environment Sciences (ELI-e), Université
Catholique de Louvain. Her research topic is the development of new
principles and concepts of Forest Planning. She is coordinator of the
interdisciplinary research group “Forest, Nature & Society.”
Address: Forest, Nature and Society Research Group, Université
Catholique de Louvain—UCL, Louvain-la-Neuve, Belgium.

e-mail: christine.farcy @uclouvain.be

@ Springer

Nico Koedam is Professor at the Vrije Universiteit Brussel where he
initiated the Brussels mangrove research in 1992, first in spatiotem-
poral dynamics and physio-ecology of mangroves, in that period
mostly in Sri Lanka and Kenya. Though these areas are still very
much in focus, the actual research of the mangrove group has become
more comprehensive, both geographically and in its scientific scope.
The ecological functioning of mangroves, mangrove ecosystem
assembly, the biogeography of mangrove latitudinal limits and cli-
mate change scenarios, the functional anatomy of mangrove species,
particularly for Avicennia spp., also against the evolutionary back-
ground (the ‘mangrove transition’), mangrove dispersal and hyd-
rochory of propagules are all active research topics in the group. This
research is in close collaboration with the ULB group and with
partners in countries where fieldwork is done. The socio-ecological
importance of mangrove forests and the contribution of research to
issues of local livelihood are considered to be a primary concern as a
societal responsibility of the group.

Address: Laboratory of Plant Biology and Nature Management,
Mangrove Management Group, Vrije Universiteit Brussel—VUB,
Pleinlaan 2, 1050 Brussels, Belgium.

e-mail: nikoedam@vub.ac.be

Farid Dahdouh-Guebas (D<) started working on mangrove forests in
1992 and has more than 80 publications on the spatio-temporal
vegetation dynamics, plant-animal interactions, ethnobiology and
human—ecosystem interactions. His ultimate goal is to generate
research output relevant for the fundamental understanding of the
functioning of this unique ecosystem (status, resilience), for fore-
casting changes (anthropogenic, climatic) and for mangrove ecosys-
tem management (preservation, restoration ecology). He was involved
in studying mangroves in Mexico, Jamaica, French Antilles, Brazil,
Mauritania, The Gambia, Cameroon, Kenya, India, Sri Lanka,
Malaysia, and China. He is heading the Laboratory of Systems
Ecology and Resource Management at the Université Libre de
Bruxelles (ULB) and is affiliated to the Laboratory of Plant Biology
and Nature Management of the Vrije Universiteit Brussel (VUB). For
more information see, http://www.ulb.ac.be/sciences/biocomplexity/.
Address: Laboratory of Systems Ecology and Resource Management
(Complexity and Dynamics of Tropical Systems), Département de
Biologie des Organismes, Faculté des Sciences, Université Libre de
Bruxelles—ULB, Avenue Franklin D. Roosevelt 50, 1050 Brussels,
Belgium.

Address: Laboratory of Plant Biology and Nature Management,
Mangrove Management Group, Vrije Universiteit Brussel—VUB,
Pleinlaan 2, 1050 Brussels, Belgium.

e-mail: fdahdouh@vub.ac.be

© Royal Swedish Academy of Sciences 2012
www.kva.se/en


http://www.socialinclusion.eu
http://www.vlir-uos
http://www.ulb.ac.be/sciences/biocomplexity/

	A Socio-Ecological Assessment Aiming at Improved Forest Resource Management and Sustainable Ecotourism Development in the Mangroves of Tanbi Wetland National Park, The Gambia, West Africa
	Abstract
	Introduction
	Materials and Methods
	Study Area
	Local People’s Demography, Dependence on Mangroves, and Views on Ecotourism in the TWNP
	Data Analysis

	Results
	Demographic Information
	Local People’s Knowledge on Mangroves
	Mangrove Resource Utilization
	People’s Perceptions on Mangrove Ecosystem Changes
	Ecotourism

	Discussion
	Local People’s Knowledge and Perceptions of the TWNP Mangroves
	Mangrove Fishery Resources
	Timber, Non-timber, and Edible Forest Products in the TWNP
	Ecotourism
	Ecosystem Changes and the Recommendations for Better Management of the TWNP

	Conclusions and Perspectives
	Acknowledgments
	References


