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Abstract

This study was undertaken to help highlight the negative impacts of econom-
ic activities on wetlands in East Africa with a specific focus on Mara Bay and
Masirori wetlands, Tanzania, a region where the local communities still har-
ness wetland resources for economic sustenance. Key economic activities and
the negative impacts of the income-generating activities on the wetlands are
identified, including the main goods harnessed, level of dependency of the
locals to the wetlands, and the level of environmental knowledge of the locals
on the wetlands’ ecosystem services. Both qualitative and quantitative tools
and techniques viz.: questionnaires, semi-structured interviews, market sur-
veys and spreadsheet analysis were used in this study. The proportion of wet-
land users involved in papyrus harvesting, food crop cultivation and fishing
was 30%, 25% and 24%, respectively while charcoal/firewood and grass for li-
vestock accounted for 12% and 7%, respectively. Significant differences in in-
comes for charcoal (p < 0.05) across the four villages were recorded but farm-
ing, fishing, mat making, herding and fish mongering were non-significant.
About 6% of those interviewed had some considerable knowledge on wetland
ecosystem services, while the rest (94%) lacked information. Issues identified
as having detrimental impacts on the wetlands’ ecosystem services included
conversion of sections of the wetlands into farmlands, grazing, charcoal
burning, unsustainable fishing, overharvesting of papyrus and brick-making.
Farming was found to be a major income-generating activity within the two
wetlands. Other important economic activities were charcoal burning, fish-
ing, mat making and fish mongering. The findings from the research are use-
ful for devising appropriate strategies for wetland conservation. Such meas-
ures may include assigning wetland ecologists to the village governments,
valuation of the wetlands, commissioning of a price and resource regulatory
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board for the wetland goods, creation of wetlands monitoring program, a
fining regime system and a roll-out of mass environmental education in the
wetlands regions.

Keywords

Wetlands, Wetlands Goods, Wetlands Ecosystem Services, Wetland Marks,
Economic Sustenance, Livelihoods

1. Introduction

Wetlands are natural or artificial ecosystems where water is the main component
controlling the environment and its flora and fauna (Ramsar Convention Secre-
tariat, 2013). Water found in wetlands may be static or flowing, and its quality
may range from fresh to salty. Wetlands are prevalent in areas where the water
table is near the surface and where the habitat is submerged in shallow waters.
These include coastal areas, estuaries, and areas around lakes and along rivers
and streams. Wetlands provide provisioning, hydrological, geochemical and
cultural benefits, which are commonly referred to as ecosystem services (Peh et
al., 2013; Costanza et al., 1997; Davidson, 2014). They provide a variety of prod-
ucts and services which include: food such as fish and other aquatic animals;
fresh water; and fibre and wood fuel. They also provide buffer zones and regulate
floods and flow regime in landscapes, thereby preventing flooding incidences
(Kadykalo & Findlay, 2016). They act as carbon sinks, and thus help combat
climate change (Patton et al., 2015) as well as acting as valuable filters and pa-
thogen removers in drinking water, which helps in maintaining good health
(Wu et al,, 2016). These areas are biodiversity hotspots, with different species of
flora and fauna. Wetlands are generally attractive areas, and are often used for
recreational, educational and spiritual activities. In Africa, wetlands make up
about 16% of the total land (Koohafkan et al., 1998) and virtually support the li-
velihood of the local communities living around them (Taylor et al., 1995).

In spite of the immense benefits of wetlands, in the pre-1960s, there was little
focus on their conservation, partly because of low levels of environmental de-
gradation at the time. Globally, the start of the 1960s marked a period of aware-
ness about the need for wetland conservation which eventually culminated into
the Ramsar Convention on Wetlands and its adoption in 1975 (Ramsar Conven-
tion Secretariat, 2013). The adoption of Ramsar Convention saw the listing of
several wetlands as protected areas for conservation purposes.

However, wetlands have continued to face threats due to increased human ac-
tivities which have led to increased degradation and total disappearance in some
instances globally (Durigon et al., 2012; Turner, 1991; Hettiarachchi et al., 2015;
Barbier, 1993). Demographic growth, increasing poverty, unsustainable farming

and rising economic stresses are the major contributors to wetland losses in
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Africa. These stressors are further exacerbated by increased drought spells
(Schuijt, 2002). The East-African region where the great Lake Victoria Basin lies
has a number of wetlands that have been degraded in the recent years (Majamba.
2004; Mombo et al., 2013). These wetlands are surrounded by people who are
living below the poverty line (Van Dam et al., 2014).

Wetlands in Tanzania make up about 10% of the total land mass, and out of
this, about 5.5% are categorized as Ramsar sites (Guidelines for Sustainable
Management of Wetlands, 2014). The Masirori and Mara Bay wetlands are lo-
cated in the Mara province, Tanzania, and form part of the Great Lakes region.
This region has been marked as a very important area for terrestrial and fresh-
water biodiversity conservation (Crisman, 2001). In the recent times, however,
these wetlands have come under focus due to anthropogenic pressures (Sakane
et al., 2011; Beuel et al., 2016; Hoffman et al., 2011). There is urgent need to as-
sess negative impacts of economic activities with these wetlands to inform man-
agement strategies and policy decision-making. There is currently no study, at
least by the time this study was undertaken, on the negative impacts of economic
activities on wetlands in East Africa, and in particular, the Mara Bay and Masi-
rori wetlands.

This research was aimed at making a contribution towards sustainable utilisa-
tion and management of wetlands, using Mara Bay and Masirori Wetlands as
case studies. In order to do this, it was important to engage and understand per-
tinent issues faced by the people living off these wetlands. The specific objectives
of the research were to: 1) identify the key economic activities undertaken 2) in-
vestigate the main goods harnessed; 3) assess the level of dependency of the lo-
cals to the wetlands; 4) identify the negative impacts of the income generating
activities on wetlands; 5) and, assess the level of environmental knowledge of the
locals. The findings from the research would then be used to devise appropriate

strategies for wetland conservation.

2. Materials and Methods
2.1. Study Area

Masirori and Mara Bay wetlands are part of the greater Mara River Basin which
is one of the transboundary basins in East Africa. Mara Basin extends over an
area of roughly 13,750 km* from Masai Mara National Reserve on the Kenyan
side into Tanzania through the Serengeti National Park before ending along the
shores of Lake Victoria. The Mara River originates from the Mau escarpment in
Kenya, flows through Masai-Mara and Serengeti National Parks and drains its
water to Lake Victoria in Tanzania. Approximately two thirds of Mara Basin is
in Kenya, and the rest is in Tanzania.

The Mara Bay and Masirori Wetlands lie on the southern part of the Mara
River Basin (Figure 1) and cover an area of about 500 km®. The annual rainfall
in the lower reaches of the Mara Basin where the two wetlands are located range

from 500 to 800 mm. The two wetlands currently have no formal protection
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Figure 1. Location map showing the Mara Bay and Masirori Wetlands.

status, although they are only listed as “Important Bird and Biodiversity Areas.”
They are protected by the Tanzanian law under the Environmental Management
Act of 2004, Wildlife Conservation Act of 2009, and Water Resources Manage-
ment Act of 2009. The wetlands are known to have more than 20 plant species,
226 bird species, 14 fish species, and 30 species of terrestrial and semi-aquatic
mammals.

This portion of the Mara River Basin in Tanzania administratively falls under
Mara Province. The land in the area is government-owned and controlled. The
economy of the area is marked with high rural poverty, hinged on small-scale
farming and fishing, with a majority of its populace relying on wetland products
for economic sustenance and wellbeing. The Mara Bay and the Masirori Wet-
lands are surrounded by 16 villages of which 8 of them lie on the northern side,
namely: Bisarwi, Kwibuse, Nyamerambaro, Nkerege, Kembwi Marasibora,
Nyanchabakenye and Surubu; and the remaining 8 namely: Kongoto, Buswabhili,
Kirumi, Wegero, Ryamisanga, Kwisaro, Kitasakwa and Bukabwa lie on the
southern side.

In this study, Buswahili, Marasibora, Kongoto and Kirumi villages were se-
lected because of their close proximity to Lake Victoria and Mara River, and the
relatively higher volumes of economic activities undertaken. On the other hand,
Kongoto, Kitaramanka, Kiagata, Otegi, Musoma town, Kobwasa, Kirumi, Ta-
rime and Ochuna markets were selected because of their close proximity to the
four villages, and because they trade on the wetlands’ goods. The study focused
on key stakeholders who had immediate contact with the two wetlands such as:
farmers, fishermen, mat-makers, fishmongers, herdsmen (those who harness
wetland grass to feed their cows) and charcoal burners. Past studies (e.g. Dixon

& Wood, 2003; Scoones, 1991) have singled out these occupations as being in-
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tensively engaged in African wetlands.

2.2. Data Collection and Analysis

T In order to propose management strategies for the sustainable use of the Mara
Bay and Masirori Wetlands, it was imperative to identify and engage with key
wetland users who work on the wetlands on a day-to-day basis for their livelih-
oods. In order to understand the management and conservation issues in the
two wetlands, various data sources were used and many respondents including
the leaders of the water users’ association and conservation officers were inter-
viewed, alongside the use of focus groups, observations and market survey tools
and techniques. The qualitative interview approach is a recognised method in
nature conservation studies (Devetak et al., 2010), whereas market survey was an
appropriate quantitative tool that generated answers that could be coded and
analysed with parametric statistical methods to allow generalized conclusions to
the whole population under study to be made. The tools and techniques used in
this study are explained further in the following subsections.

Questionnaires

The questionnaires were administered face to face and the responses later
transcribed into text by the interviewer. They were used to elicit both quantita-
tive and qualitative information on how the respondents used the provisioning
services to meet their livelihoods, and their perception and knowledge on wet-
lands.

The questionnaires contained both closed and open-ended questions.
Closed-ended questions were mainly used to obtain data such as the wetland
goods they harnessed, the markets the respondents opted to sell their wetland
resource-based goods, the distance travelled, and how they delivered the goods
to markets, and the time the respondents spent in harnessing these products
from the wetlands and frequency. The amount of income the respondents ob-
tained from selling the wetland goods and other alternative goods (if any) were
also sought. This was important in order to understand the economic impor-
tance of these wetlands to the locals and to determine if they had other activities
they relied on and what they had to forego. The frequency showed how reliant
they are on the services provided by the wetlands.

Open-ended questions were used to gauge the respondents’ understanding of
meaning of wetlands, the importance of wetlands to them and their families, and
the role played by wetlands to ensure the long-term well-being of communities
living around them. In total, 116 people were interviewed during the study con-
sisting of: 98 key wetland users, 14 water users’ association leaders and 4 con-
servation officials. To ensure good representation and quality of information, a
stratified random sampling process that exhibit socio-demographic characteris-
tics of the wetland region was used and the respondents were encouraged to seek
clarification and/or additional information whenever it was necessary. Table 1

shows the key wetland users and the timing of their interviews:
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Table 1. Key wetland users and timing of interview.

Wetland products

Category of respondents
gory P harnessed and their uses

Timing and venue of interview

Harvest fish for food and  In the various markets whenever they took

Fish
ishermen sale in the market. their fish for sale.
G for food and
Farmers row crops for oo an During field visits and wetlands surveys.
sell the excess.
During market visits and also when they
Fishmongers Supply of fish. went to buy the fish from the fishermen in
the wetlands.
Obtain pasture for their ~ In the field as they sought pasture for their
Herdsmen !
cattle. livestock.
Ch 1
areoa Use plant biomass as fuel .
burners/firewood . . During market surveys.
for cooking and heating.
collectors

Within the wetlands during papyrus
Use papyrus to make mats, . . .
Mat-makers : harvesting, in the markets, and during
fishing traps and baskets.

wetlands surveys.

Semi-structured interviews

Semi-structured interviews in this study leveraged on the information already
collected using questionnaires to obtain further information on some important
aspects, particularly how the respondents understood environmental services
provided by the two wetlands, and the challenges hindering the wetland conser-
vation efforts. The leaders of the water user’s association, from both the north-
ern and southern side of the catchment, were interviewed during a capacity
building workshop. Officials working for a local conservation group, Birdlife In-
ternational Tanzania, conservation officials were also interviewed.

A total of 14 water users association leaders, from both the northern side and
southern side of the Mara were interviewed using semi structured interviews.
The issues covered during the interviews included the utilisation of the two wet-
lands by the key wetland users and levels of environmental knowledge amongst the
wetland users. Four conservation officials who work with the locals in the two wet-
lands were also interviewed, and the issues covered included challenges encoun-
tered in conservation of the two wetlands, and possible measures for mitigation.

Market surveys

Markets around the study areas where the goods from the wetlands were sold
were surveyed and market representatives interviewed. The questionnaires ad-
ministered to the traders and sellers in the market surveys were different from
the ones administered to the key wetland users in that they focused only on the
wetland goods brought to the market and their prices. A total of twenty traders

from the eight markets covered were interviewed.

2.3. Data Analysis

The quantitative data on income was analysed using Excel®. The total income
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from each of the villages, incomes from each occupation, and percentages of key
wetland users, from the actual number of people were calculated. One-way
ANOVA was further used to check if there were statistically significant differ-
ences across the villages in terms of income and income per occupation per per-
son, and across the villages and occupations in terms of time. The objective of
this analysis was to test homogeneity of the treatments. This analysis technique
was preferred because it is a relatively robust procedure with respect to viola-
tions of the normality assumption (Kirk, 1995). Using Excel” spreadsheet, the
total number of commodities mentioned by the respondents was calculated.
Grouping of the commodities and percentage distribution were calculated and
visualised in Excel”. The time spent in the wetlands was analysed using Excel” to

get the percentages across the villages.

3. Results and Discussion

In total 98 wetland users drawn from the four villages: Buswahili (29), Kongoto
(37), Kirumi (11) and Marasibora (21) were interviewed for this study. Out of
these, 45% were males and 55% were females. The various occupations of these
respondents are shown in Table 1. The level of education of the respondents was
varied, with the majority (77%) having only primary school level education,
while 4% and 17% had secondary school level education and no education, re-
spectively. The ages of the respondents varied, with the oldest being 70 years and
the youngest 19 years old. The greatest number of people interviewed were in
the age group 30 - 39 years.

The statistics from the survey in the two wetlands reflected the national
trends, and closely matched with the 2012 Tanzanian National Census which in-
dicated that the total population had 48.7% males and 51.3% females, and
showed that 81.7% and 14.4% had primary and secondary-level education re-
spectively (The United Republic of Tanzania, 2012).

3.1. Commodities Harnessed from the Wetlands

The goods harnessed from the wetlands which support the major economic activities
in the study area are shown in Table 1. The proportion of wetland users who were
found to be involved in papyrus harvesting, food crop cultivation and fishing was
30%, 25% and 24%, respectively (Figure 2). The main food crops grown in the study
area included maize, sorghum, millet, rice and watermelon. Charcoal/firewood and
grass for livestock accounted for 12 and 7%, respectively (Figure 2).

Similar findings were obtained by Ajwang et al. (2016) in a similar catchment
in the Lake Victoria Basin (Ombeyi wetland in Kenya), where papyrus was
found to be the major commodity harnessed by the wetland users interviewed at
93.4%, followed by farming (76.1%), fishing (41.8%) and firewood (8.5%).

3.2. Income Generated from the Wetlands across the Four Villages

The income generated from the four villages in the survey (Table 2), demonstrated
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Papyrus, 30% |‘

Figure 2. Percentage of key wetland users harnessing wetland commodities.

Table 2. Weekly income generated from the four villages.

Average weekly income per person (USD)

Occupation/activity
Buswahili Kirumi Kongoto Marasibora

Charcoal burning 85 0 223 18
Farming 499 357 516 495
Fishing 81 38 148 28

Fish mongering 32 71 18 16
Herding 0 0 345 0

Mat making 32 17 41 53
Total 729 483 1291 610

1 USD = 2121.28 TZS; 31/12/2016.

the role the two wetlands play in meeting the economic needs of the respondents
who mostly live below the poverty line and utilise the two wetlands for economic
sustenance. Income across the villages was spread differently. There were signif-
icant differences in incomes for charcoal (p < 0.05) across the four villages, while
farming, fishing, mat making, herding and fish mongering had no significant
differences (p > 0.05).

Data on income was used to identify how much money the respondents earned
from the direct sales of the wetlands’ goods. The data collected provided a clear
indication on which wetlands goods were traded in the market or ended up in the
market in one way or the other. The income of the respondents represented week-
ly earnings per person. These findings reflected the national trends in occupations,
with farmers having the highest income. The findings of the 2012 Tanzania Na-
tional Census indicated that 62.1% of the population engaged in farming and was
the main occupation. Livestock keeping (herding) and fishing were practised by

2.4% and 1.0% of the population, respectively, while other elementary occupations
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constituted 6.3% (The United Republic of Tanzania, 2012).

3.3. Time Spent by Respondents in Harnessing Wetland Resources

The average time spent by the respondents in carrying out their economic activi-
ties in the two wetlands is shown in Table 3. Time was used as an indicator of
the dependency of the locals on the wetlands, the rationale being that a respon-
dent spending an average of 5 hours per day on the wetland carrying out stre-
nuous work, would not be sufficiently productive carrying out any other eco-
nomic activity.

In Buswabhili village, charcoal burners interviewed spent the highest amount of
time (average of 8 hours/day) and the least were mat-makers at 4 hours/day on
average. The charcoal burners, undeterred by lack of enforcement officials, were
free to spend many hours in the wetlands. There were significant differences in
the time spent in the village (p < 0.05) as a consequence of the charcoal burners
spending more time in the wetlands as compared to other users. In Kirumi vil-
lage, mat-making, which is labour intensive, took the highest time (6 hours/day
on average) and fish mongering, which is less practised in the village, took the
least amount of time (5 hours/day on average). There was no significant differ-
ence in the time spent across the village (p > 0.05), and all the wetlands users
spent on average similar hours in the wetlands. Kongoto village had herdsmen
spending the highest time with an average of 8 hours/day, due to vast areas of
herding. The least time was spent by the mat-makers with an average of 4
hours/day. There was significant difference in the time spent among the respon-
dents (p < 0.05) because they also spent similar hours in the wetlands. Marasi-
bora village had the highest time spent by fishmongers at an average of 6
hours/day and charcoal burning, which is less practised in the village had the
least time at an average of 3 hours/day. There was no significant difference in the
time spent on the wetlands across this village (p > 0.05), and this also attributed
to similar working hours in the wetlands. Having spent an average of 5 hours
minimum in the wetlands, the respondents were found to not engage much in
other economic activities, and any other economic activity was rather a supple-

mentary in nature. Overall, based on the amount of time the respondents spent

Table 3. Average time spent in wetlands across the four villages.

Average time spent per person (hours/day)

Occupation/activity
Buswahili Kirumi Kongoto Marasibora
Charcoal burning 8 5 7 3
Farming 5 5 6 5
Fishing 6 5 5 5
Fish mongering 5 6 5 6
Herding 11 0 8 0
Mat making 4 0 4 5
DOI: 10.4236/gep.2018.612003 51 Journal of Geoscience and Environment Protection
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on the wetlands, they were classified as being very dependent economically on

the two wetlands.

3.4. Level of Knowledge on Wetland Ecosystem Services amongst
the Respondents

It is expected that some knowledge on wetland ecosystem services or general en-
vironmental education helps communities in wetland conservation. In this
study, only 6% of those interviewed regarded themselves as having some consi-
derable knowledge on wetland ecosystem services, while the rest (94%) thought
that they lacked knowledge. Hence the minimal knowledge on wetland ecosys-
tem services exhibited by the respondents is likely to be a catalyst for activities

that negatively affect the wetlands.

3.5. Wetland Management and Conflicts

Using a semi-structured interview, views were sought from officials of the water
users’ association and a local conservation agency on the wetland management
and conflicts. It emerged that village government councils are charged with the
management and utilisation of wetlands in their jurisdictions. More often, these
officials allotted sections of the wetlands to various villagers to undertake various
economic activities without due regard to conservation. As explained earlier, the
majority of the residents living around the wetlands rely on them for economic
sustenance.

Other issues that were raised were conflicts and illegal activities within the
wetlands. Clashes between herders and farmers who engaged in cropping were
common. The latter often accused the former of letting loose their livestock on
their crops. There were also illegal activities reported, for instance unsustainable
fishing and destruction of biodiversity. These illegal activities were fuelled by
market forces and poor enforcement by village government officials. Other ac-
tivities that threatened the sustainability of the two wetlands include unsustaina-
ble harvesting of papyrus, use of synthetic fertilisers in farming and the use of
biomass for charcoal production.

The locals over-rely on the papyrus for mat-making. Papyrus mats are cheap
and cost-effective to make, and hence preferred by the locals. However, the
money raised from sale of mats is low, and this drives the locals to use more pa-
pyrus which leads to unsustainable use. In a bid to improve their yields due to
deteriorating soils, the farmers apply synthetic fertilisers which the conservation

officials reported to be impacting the Mara River and Lake Victoria.

3.6. Negative Impacts on Wetlands
and Proposed Mitigation Strategies

Negative impacts
Mara Bay and Masirori wetlands are of great importance economically to the
residents of the Mara region based on the dependency of the local communities

on the two wetlands for economic sustenance. However, as shown by Davidson

DOI: 10.4236/gep.2018.612003

52 Journal of Geoscience and Environment Protection


https://doi.org/10.4236/gep.2018.612003

D. Omolo et al.

(2014), the anthropogenic activities that are carried out in wetlands in Africa due
to reliance on these resources, oftentimes have negative ramifications on them.
Studies undertaken on the wetlands within the Great Lakes region show that
conversion of wetlands to farm lands, fuel wood and charcoal harnessing, river
flow modification, poverty and weak translation of management policies are
some of the major issues which afflict most wetlands (Brooks & Thompson,
2001).

From the study of the two wetlands, issues arising from income generation ac-
tivities for the markets were highlighted. These issues contributed to the de-
struction of the wetlands while the locals went about harnessing resources for
the local markets. The results of this study support the findings of Mombo et al.
(2011) which showed that the Mara wetlands are a source of economic susten-
ance to the locals who rely on them for income, food and water. This was indi-
cated by the time the villagers spend on the wetlands harnessing the goods.

Like many African wetlands facing pressures from farming (Van Dam et al.,
2014; Barbier, 1993), the findings from the field study and reports from the con-
servation officials in the area showed that parts of Mara Bay and Masirori wet-
lands were used as farm lands (for instance maize farm as shown in Figure 3).
Conversion of the two wetlands into farmlands is rampant because agriculture is
the major economic backbone of the region and a source of income to many
communities in Tanzania (Mombo et al., 2011). In convergence with the find-
ings of Ostrovskaya et al. (2013), poor management and enforcement of policies
is the major cause of ecological destruction in the two wetlands. In this study,
farming was found to be spread across the four villages, with Kongoto village
generating the highest income at a total of US $ 516. The residents are allotted
farmlands inside the wetlands by government officials who have no training in
environmental matters.

As shown by similar studies undertaken by Musamba et al. (2011), the current

study identified livestock keeping as a major economic activity in the Mara

=

Figure 3. A maize plantation in the wetland.
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region. The residents in the region keep livestock mostly as a financial back-up
during difficult financial times and sell them to generate quick cash during fi-
nancial emergencies. Herding was highest in Kongoto village where the total in-
come was US $ 345. There was no significant difference in the income generated
from herding. Use of wetlands as grazing lands is an issue in most African wet-
lands (Musamba et al., 2011) because of the damage caused by the hooves on the
top soil. The study equally verified this in the two wetlands, and also by concerns
raised by the conservation officials in the area. The study concurred with Dessu
and Melesse (2013) and Mango et al. (2011) that one of the main reasons why
the communities turn to the wetlands for grazing lands is because of increased
population in the region. With the increase in the population and reduced graz-
ing sites, the locals therefore turn to the wetlands for pasture and watering of the
livestock, consequently increasing the pressure on the two wetlands.

Charcoal burning is a major threat to African wetlands, because of the de-
struction of vegetation which are vital for maintaining the wetlands’ regulatory
functions in sequestering carbon (Beuel et al., 2016). The activity of charcoal
generation in the two wetlands was driven by the need for cheaper fuel for the
local communities who could not afford or access gas or electricity. In Tanzania,
the main source of energy for cooking in terms of percentage are firewood and
charcoal, at 68.5% and 25.7%, respectively. Charcoal burning was very attractive
to the locals as can be seen in Figure 4.

Papyrus is a major source of income for many locals in African wetlands (Van
Dam et al., 2014). It is quickly processed into mats which are popular in the local
markets due to their low prices and practicality in use in almost any household’s
setting (Figure 5). In this study, it emerged from the different sources of infor-
mation that papyrus harvesting from the two wetlands was happening rapidly
and in unsustainable manner due to low mat prices in the markets. This leads to
the loss of papyrus and habitats for various herbivorous species such as sitatunga
(Tragelaphus spekii) and hippo (Hippopotamus amphibious). Among the res-

pondents interviewed, makers were the majority at 31%, yet they were the group

Figure 4. Charcoal being transported to the market using a bicycle.
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with the lowest income generated at only a total of US $ 53 per group/week in
Marasibora village.

Fishing was also found to be popular amongst the respondents interviewed,
with 25% of them being fishermen. Fishing is a major source of income and food
for many African communities living around lakes and wetlands (Koohatkan et
al., 1998). However, the challenge with fishing in the African context is ensuring
that it is done in a sustainable manner. In many areas of Africa, there is an issue
with using smaller-meshed nets in order to capture more fish. However, this
leads to the capture of immature fish and in some instances unhatched eggs, and
this is usually driven by the desire of fishermen and fish mongers for more sales
in open markets (Figure 6). Fishing income had no significant difference across
the four villages the fishermen enjoyed similar prices across the four villages in
the two study areas.

An economic activity which was only identified during the field work and was
never anticipated was brick-making. In this activity, the top soil is used to bake
clays into bricks and this is what causes a challenge in the management of wet-

lands in the region. The soils in the wetlands soils are known to sequester carbon

Figure 6. A fish trader serves customers at Kirumi market.
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(Chmura et al.,, 2003) which is released during the baking process, hence the
process not only releases carbon back into the atmosphere, but also destroys the
chemical and biological composition of the soils in the wetlands. This economic
activity was seen scattered around the study area, and the conservation officials
indicated that a stack of 20 bricks would retail for US $ 1. While the cost of mud
bricks are much lower than the conventional bricks chiselled out of stone, the
bricks are often sold in the range of hundreds in order to make more money by
the local residents.

Consequences on the provisioning services

The factors discussed above have a number of impacts on the ecosystem ser-
vices of the two wetlands. Firstly, they lead to the reduction in provisioning ca-
pabilities of the two wetlands. Davidson (2014) argues that uncontrolled har-
vesting results in slow reduction in the capacity wetlands to provide ecosystem
services. In this study, economic activities such as fishing and mat-making using
papyrus (papyrus provide shelter for young fish) were found to be undertaken in
an unsustainable manner. This will eventually reduce the provisioning services
of the two wetlands, implying that in the near future, the two wetlands will not
be able to fully provide for these resources without facing further pressure.

The vegetation in wetlands to act as carbon sinks (Beuel et al., 2016), and
enables the wetlands to help in regulating services (Beuel et al., 2016). The de-
struction of trees and other vegetation was found to be happening as a result of
charcoal burning. The economic activity is therefore reducing the ability of the
two wetlands to regulate climate as needed. Another economic activity which
impacted on the wetlands’ regulatory ability is the reduction in storm and flood
control due to loss of papyrus (MEA—Millennium Ecosystem Assessment,
2005).

Previous studies have shown that wetlands help in the accumulation of organ-
ic matter and sediment retention during soil formation (Davidson, 2014). Soil
formation and nutrient cycling are the essential supporting services wetlands
provide (MEA—Millennium Ecosystem Assessment, 2005). Wetlands have also
been found to store more carbon in the soils than even rainforests. Soils found in
wetlands help with the regulatory and supporting services, and this shows how
cross-cutting the wetland ecosystem services can be. The activity of using the
wetlands as grazing lands also has negative effects on the top soil in the two wet-
lands. The hooves of livestock loosen the top soil (Ajwang et al., 2016), making it
vulnerable to erosion during rain events leading to not only loss of nutrients, but
also turbidity in the wetland waters as well as Lake Victoria.

The two wetlands carry a lot of biodiversity and are endangered bird hotspot
sanctuaries (Kassenga, 1997; Sritharan & Burgess, 2012). These wetlands are
aesthetic and educational, and provide cultural services in the region. The de-
struction of biodiversity in these wetlands during various income-generation ac-
tivities leads to the slow decline of the cultural support offered by the two wet-

lands. Perhaps more troubling is the possibility that some of the biodiversity
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could be endangered or become extinct in the near future.

Conversion of wetlands into farmlands has caused massive reduction in wet-
lands (Ajwang et al., 2016), and thus a reduction in the ecosystem services pro-
vided by these wetlands. In the current study conversion of sections of wetlands
to farmlands was found to be on the increase in the two wetlands. This was
found to be driven by the fact that the region relies economically on agriculture
and also due to uninformed allotment done by the government officials. There-
fore, conversion into farmlands in this study is viewed as the biggest threat be-
cause farmers use synthetic fertilizers which get washed in the waters and soils,
affecting the biodiversity and may lead to the eventual loss of the two wetlands.

Studies done by Davidson (2014) and Ajwang et al. (2016) attribute total wet-
land losses to unsustainable anthropogenic forces aided by improper manage-
ment. The present study also argues that, based on the information from the
survey and documented impacts, the existence of the two wetlands in the long
run is endangered by the presence of markets around the region, and that they
soon cease to function properly unless quick interventions are put in place to
help mitigate these impacts.

Proposed mitigation strategies

Therefore, the study proposed different strategies to help mitigate the destruc-
tion taking place in the two wetlands, these strategies were adapted from the fol-
lowing sources: Turner (1991), and Davis and Froend (1999), and from the ideas
of the conservation officials and water users’ association leaders. These included,
improved environmental education, attachment of wetlands ecologists or con-
servation professionals to the village governments, valuation of the Mara wet-
lands resources and commissioning of a price and resource regulatory board in
the Mara wetlands basin, creation of wetlands monitoring program and a fining

regime system.

4. Conclusion

The main objective of this study was to help highlight the negative impacts of
economic activities on wetlands in East Africa with a specific focus on Mara Bay
and Masirori wetlands. This was achieved by highlighting the findings obtained
from the surveys. Most of the findings from this study were found to be similar
to those obtained from other studies carried out in the Lake Victoria basin. The
lack of understanding of ecosystem services by the respondents from the four
villages was thought to be the cause of the propagation of harmful activities on
the two wetlands by the locals. Therefore, urgent intervention is needed to help
reverse the damage that is already happening, and to find alternative means of
livelihoods for the locals. This is anticipated to help create a scenario in which
the management process will be beneficial to both the locals and the threatened
wetlands.

The findings however highlight the plight of most wetlands in East Africa and

show how they are on the path to further destruction unless appropriate inter-
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ventions are put into place. The findings also help highlight the low economic
conditions of most locals living around these wetlands, and the effect this can
have on conservation efforts. Future research in the region could expand the
study area and engage more respondents to get additional responses which may
be used to improve the research. Studies should also be done to model an eco-
nomic scenario where the locals are completely kept away from the wetlands and
a break-even scenario benefiting the locals also modelled in this instance to

achieve conservation as well as improve the local’s livelihood.
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