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Abstract

Increasing demand for sand for construction purposes has made river/sea sand dredging a major threat to
aquatic habitat and fishing. The study compared the cost and returns of artisanal fishermen in river sand dredging
and non-dredging in selected fishing communities in Lagos state. The study showed that there were no significant
differences in the average ages and experience in fishing of fishermen in sand dredging and non-dredging areas.
However, there were significant differences in the average turbidity of river water and quantity of fish caught per
labour hour by fishermen in dredging and non-dredging areas. The low productivity in sand dredging area is attributed
to the negative effect sand dredging. Fishermen in non-sand dredging areas earned higher gross profit per day. The
need for government to control the activities of the sand dredgers in fishing communities is recommended for the
sustainability of the environment and fishing in the study area.

Keywords: Sand dredging; Turbidity; Artisanal fishing; Cost and
returns; JEL: K32, Q5, Q56, D61

Introduction

Fishery is an important agricultural sub-sector in Nigeria. Fisheries
resources can be broadly classified into: Artisanal fisheries (85%),
industrial fisheries (14%), and culture fisheries (1%) [1]. Artisanal
fishing is a subsistence fishing practice involving the use of simple
tools such as throw nets and drag nets, rod and tackle as well as the
traditional fishing boats. According to Faturoti, artisanal Fisheries, that
is small scale fisheries provide more than 82 per cent of the domestic
fish supply, giving livelihoods to one million fishermen and up to 5.8
million fisher folks in the secondary sector comprising processing,
preservation, marketing and distribution [2]. Bada submitted that,
apart from depending on fishing as their means of livelihood, 75 per
cent of artisanal fishing households’ animal protein intake comes from
fish [3]. They revealed that the fisheries sub-sector contributes about
5% to the Gross Domestic Product and this is significant through
export of shrimps. Based on estimates, Nigeria requires about 2.1 mmt
of fish/year but produces only 0.65 mmt and imports over 900 mmt/
year at a value of US$800 m to meet this shortfall.

Lagos state is one of the Nigerian coastline states dotted with
many fishing communities. The coastline is about 180 km long and
it is generally characterized by steep sandy beaches, offshore wave
breakers and littoral drift. Some of important fishing communities
in Lagos state are Badore, Agbowa, Ikosi and Oreta, Ibeshe, Ipakodo,
Yovoyan, Moba, Majidun, Avijio and Itoikin (Figure 1). According
to Sustainable Fisheries Livelihood Programme, these fishing
communities are characterized by high population density which
encourages overexploitation of fisheries resources. Aside from high
population density, other human activities such as sand dredging
which has continue to spread in many fishing communities as a result
of high demand for sand for construction purposes may also pose a
difficult challenge to food security and employment opportunities in
the fishing communities (Figure 2) [4].

Sand dredging is an activity of harvesting the sand by excavation
at least partly underwater [5]. Sand and gravel are essential materials
for construction and high-quality material is often found in rivers and
shallow seas [6-8]. According to Kim et al. sand is a critical input for

construction in industrial as well as developing nations [9]. Combined
with aggregate and cement, the resulting concrete is used for buildings,
roads and pipes, among many other uses. Dredge et al. posited that
Lagos may be the place with the highest sand need in Nigeria, if not
in Africa, presently; especially with the development of the World
Bank-financed Lagos Mega City project, the Eko Atlantic City and
innumerable residential and industrial estates, the proposed Eko
Energy City, new roads, airports and seaports cropping up at the vast
Lekki peninsula, in Badagry and practically every conceivable part
of the Lagos metropolis and suburban areas (Figure 3). Hence, the
pressure on fishing sites for sand [10].

Among the various yardsticks for determining the quality of river’s
water for most aquatic habitat to thrive (dissolved oxygen, pH, water
temperature, electrical conductivity, suspended solid among others),
turbidity is a serious problem in sand dredging area. Turbidity refers
to an optical property of liquids that measures the scattering and/or
absorption of light due to material suspended in solution [11-14]. High
turbidity is treated as an environmentally detrimental input. Suspended
solids may affect biological resources in various ways Chansang,
including physical harm to fish, interference with self-purification of
water by diminishing light penetration and, hence, photosynthesis
reactions [15]. Sublethal and lethal effects of turbidity have been noted
for a number of organisms and include decreased disease resistance,
hatching success, growth and egg development, as well as suffocation
and death due to enhanced predation success [11,14,16].

From the foregoing, fishing activity is affected by sand dredging.
Ashraf et al. affirmed the negative effect of sand mining on the fishing
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Figure 2: A nearby dump site for dredged sand at Bayeku.

environment which by extension affects fishing activity [17]. Increasing
demand for sand for construction purpose and the supply gap created
by dredging on land has made river/sea sand dredging a major threat
to aquatic habitat and fishing as a means of livelihood (Figure 4).
The ability of artisanal fishing to play its crucial role of a food supplier,
employment provider and income earner in the Nigerian economy
depends on the adoption of appropriate management strategies that will
ensure sustainability of the sub-sector in the face of increasing human
population in fishing communities and other human activities; such as
sand dredging which is now common in most fishing communities [18].

Several studies on cost and returns of artisanal fishermen (Anyanwu
et al. [19]; Inoni and Oyaide, [18]; Onemolease and Oriakhi, [20];
Adewumi et al. [21]; Suleiman and Tosan, [22]; Mafimisebi et al. [23])
exist in literature; however, very few of these studies consider the effect
of prevailing environmental conditions in the fishing environ; such as
the effect of river sand dredging on the cost and returns of artisanal
fishermen. Moreover, the cost implications of the distance covered
and the hours spent by fishermen during fishing are often excluded
in the most studies (Figure 5). The study sets out to address these, fill
the literature gap by comparing the cost and returns of fishermen in
sand dredging and non-dredging areas as well as to draw comparison

with fishermen in non-dredging areas based on socioeconomic
characteristics. To achieve this, the following research questions are
raised: Is there significant difference in the average quantity of fish
caught per labour-hour in sand dredging and non-dredging areas? Is
there significant difference in the average household size of fishermen
in sand dredging and non-dredging areas? What is the average total
cost incurred per day by fishermen in sand dredging and non-dredging
areas? What is the breakdown of cost items in sand dredging and non-
dredging areas? What is the average per capita gross profit of fishermen
in dredging and non-dredging areas?

River sand dredging

River sand Dredging is an excavation activity or operation usually
carried out at least partly underwater in shallow seas or fresh water with
the purpose of gathering up bottom sediments and disposing of them
at different location [24,25]. Dredger is any device, machine, or vessel
that is used to excavate and remove material from the bottom of a body
of water [26]. The process of dredging creates spoils (excess material),
which are carried away from the dredged area (Figure 6). Dredging
can produce material for land reclamation or other purposes (usually
construction-related), and also has historically played a significant role
in gold mining [27].

Effects of sand dredging on aquatic habitat include habitat
removal, removal of existing benthic populations, burial of nearby

Figure 3: Sorting of fish at Elubo, Epe.
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Figure 4: Typical fishing shed with dredging activity at the background at
Baayeku.

Figure 5: A high turbid water at one of the dredging sites.

benthos due to turbidity or side casting activities, increased turbidity,
and alterations to current patterns, sediment, water quality, salinity
and tidal flushing (Figure 7). Direct dredging effects to fish may
include capture and killing by dredge equipment, disruption of normal
foraging or spawning behaviours, and gill injury from exposure to local
increases in turbidity [28].

Based on the basic means of moving material, USEPA and USACE

classified sand dredging into two, namely, hydraulic and mechanical
dredging [29]. Hydraulic dredges remove and transport sediment in
liquid slurry form. They are usually barge mounted and carry diesel or
electric-powered centrifugal pumps with discharge pipes ranging from
6 to 48 inches in diameter. The pump produces a vacuum on its intake
side, and atmospheric pressure forces water and sediments through
the suction pipe (Figure 8). The slurry is transported by pipeline to a
disposal area.

Mechanical dredges remove bottom sediment through the direct
application of mechanical force to dislodge and excavate the material
at almost in situ densities. Backhoe, bucket ladder, bucket wheel, and
dipper dredges are types of mechanical dredges. Sediments excavated
with a mechanical dredge are generally placed into a barge or scow
for transportation to the disposal site. Hydraulic dredging is the most
common among the large scale sand dredging firms while there are
small scale sand dredgers that make use of locally made boats and
basket in the study area.

Theoretical Framework and Literature Review

The study is based on the economic theory of a common-property
resource. Economic theory of common-property resource states that
the ownership of resource is based on descent rights and age-long
socio-cultural values which confer equal rights on the member. The
owners demonstrate strict compliance with the inheritance rules and
practices, maintain exclusive rights over the resources and uphold
the principle of inalienability so as to ensure ease of transferability to
their heirs [30]. Common-property natural resources are free goods
for the individuals in the community and scarce goods for society
[31]. Regardless of who is governing a common-property resource,
it is subject to basic concepts of production theory. Aside being
subject to law of diminishing returns, other human activities such as,
over-exploitation, sand dredging may hasten the rate in which fish
production reaches third stage of production (fish output decreasing at
decreasing rate) (Figure 9a).

In any production activities including pseudo production taking
place in artisanal fishing, costs are incurred. These costs can be broadly
divided into fixed and variable costs. Fixed costs are depreciation costs
on fixed items such as canoe, paddle, net, basket, trap, rope among
others. Variable costs are costs that do vary with output, and they are
also called direct costs. Since artisanal fishermen are not involved in

Figure 6: Local sand miners Majidun beach, Ikorodu.
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Figure 7: Map of lkorodu and Epe in Lagos state.

real fish production, they often incurred very small or no variable costs
(Figure 9b). The common variable item among artisanal fishermen is
bait. The addition of variable costs and fixed costs give the total cost
incurred by artisanal fisherman.

Total revenue is unit price (per kg) times the quantity of fish caught
and sold (kg) by artisanal fisherman. The difference between total

revenue and total cost give gross profit or loss. Profit is recorded when
total revenue is greater than total cost while loss is recorded when total
revenue is less than total cost incurred. A fisherman breaks even when
his total revenue is equal to total cost. For the well-being of artisanal
fishing households, the need to make profit that reflects the existing
economiic reality in terms of value of money is imperative.
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Figure 8: Age distribution of respondents.

Figure 9: (a) It shows fisherman and his children looking disappointed at the
sizes of fish caught at Majidun. (b) It shows the weighing of the fish caught.

Various studies have been carried out on cost and returns of
artisanal fishermen. However, none of these studies considered
the environmental situation in relation to the costs and revenue
accrued to fishermen in their respective study area. Cost and revenue
obtained from these studies are often generalised regardless of the
environmental situation (example is sand dredging) that is taking
place. Unongo revealed that the average cost incurred on fixed items
by fishermen in his study area was higher than the average variable cost
[32]. The breakdown showed that fixed items accounted for 56.77%
of the total cost incurred per year. This may be attributed to the fact
that most artisanal fishermen use less of variable items since they are
not involved in the rearing fish. The study showed that a fisherman
made an average gross profit of N18,413.68 per year. The value is far
less than (N49,377.18) what Gbigbi and Taiwo reported in a similar
study. However, the differences in the study area may be attributed to
the variation [33]. They opined that artisanal fishing is profitable in the
study area (Niger-Delta). Suleiman and Tosan submitted that although
artisanal fishing is profitable, the return on investment is low thereby
leaving the operators vulnerable to loss in case of downward shift in
market price of fish [22].

Moreover, in a study on the structure and profitability differentials
among fishermen in Kwara state, Nigeria by Oladimeji et al. they
reasoned that the gross margin accrued to fishermen is not only
dependent on the kilogram of fish caught and price per kilogram, but

also dependent on the variable costs [34]. Therefore, the combined
effects of low yield and high cost of production, particularly of variable
costs components, are implicated for the rather low net margin per
kilogramme. The implications of the obtained net margin/kg however,
are that for every kilogramme of fish caught, the fisherman earns a
gross margin of N35.53 for motorised operators and N29.30 for non-
motorised. The variation in this result and that of Inoni and Oyaide
that reported average net margin/kg of N80.26 may be attributed to
the different agro ecological zone used as study area. Although the net
margin per kilogramme revealed the level of performance of fishermen
but such results may be deceptive since the cost incurred on fixed items
are not included.

Generally, the reported profit recorded by artisanal fishermen
contradicts the high level of poverty in fishing communities [35]. This
may however be attributed to the fact that the profits do not reflect the
existing economic situation.

Methodology

The study utilized primary and secondary data. The primary data
were collected in July 2014 from two Local Government Areas (LGA)
in Lagos state known for artisanal fishing and sand dredging; namely
Ikorodu and Epe. The two LGAs have rivers that empty into Lagos
lagoon. The map of the two contiguous LGAs is shown in Figure 7.
The primary data were collected using two-stage sampling technique
(purposive and simple random). The fishing communities sampled in
the two LGAs were Oreta, Majidun, Itoikin, Ofin, Bayeku, Ijede, Ejinrin,
Elubo and Iponmi via Agura Gberigbe. A total of 450 questionnaires
that addressed the objective of the study were administered while 332
were returned (see the Appendix for the detail of how the study arrived
at the sample size of 450). After processing, 314 of the questionnaires
were appropriate for the analysis. Data collected from fishermen
in sand dredging and non-dredging areas include socio-economic
characteristics, the average quantity of fish caught per day (kg), price
per kilogramme of fish, average hours spent per fishing trip as well as
the distance covered (km). Other data collected are the various cost
items used for fishing (boat, net, rope, basket, paddle, and other locally
made traps used).

Secondary data on the water quality of the fishing communities
sampled were sourced from Odunaike et al. [36] Nkwoji et al. [37] and
Idowu et al. [38]

Cost and return analysis

Various cost items (variable and fixed) incurred by respondents
in the two areas (dredging and non-dredging) were identified. The
contribution of fixed items to fishing activity per day was determined
using straight line method of depreciation (see Equation 1). Gross
profit of fishermen in dredging and non-dredging areas was estimated
using equation (2). The costs of the following fixed items, namely;
locally made canoe, paddle, net, basket, trap and rope were considered
for each fisherman in the dredging and non-dredging areas. Bait and
the distance covered were the variable items used by the artisanal
fishermen in the study area.

Depreciation Value (N) = Cost (?ft.}1e item (N) (1)
Economic life span (year)

Average Gross Profit (AGP)=TR - TC (2)

Where:

AGP=Average Gross Profit (N)
TR=Total Revenue (N)
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TC=Total Cost (N)

Total Revenue (TR) = PQ (3)
Total Cost (TC)=Total Fixed Cost + Total Variable Cost (4)
Where:

P=price (N) per kg of fish
Q=the quantity of fish sold

Results and Discussion

The result in Table 1 revealed that 91.1% of the respondents were
male. This confirms earlier studies that artisanal fishing is a male
dominated economic activity [39,40]. Women are more involved in fish
marketing and processing [23]. Most respondents in the non-dredging
(31.4%) and dredging (42.2%) sites are within the age bracket of 44-53
and 34-43 years respectively (Figure 8). This indicates that fishermen in
sand dredging areas are younger compared to non-dredging area. This
may be attributed to the fishermen in non-dredging areas tendency to
stay in the business for longer period because of little or no disturbance
of the aquatic environment due to the absence of sand dredgers.

Moreover, the result shows that there is no significant difference
in the average ages of fishermen in non-dredging and dredging areas
(p>0.05). Also, the result revealed that 70.6% of the total respondents
are married while 64.2% and 77.3% are married among fishermen in
non-dredging and dredging sites respectively. From the result, there
are more married fishermen in the dredging areas. Moreover, more
than half of the respondents can read and write in the two areas.
However, the level of literacy is marginally higher in the sand dredging
areas (71%) compared with non-dredging areas (69%).

The average household size among the all respondents is 7.9 while
the values are 8.6 and 7.2 for respondents in non-dredging and dredging
areas respectively. There is also statistical significant difference in the
average household size between respondents in non-dredging and
dredging areas (p<0.01) (Table 1). The average household sizes in the
two locations are more than the national average household size (5.2)
and the average household size of Lagos state (3.8) [41]. This confirms
high population among the fishing communities (SFLP) in the study
area which encourages overexploitation of fish in order to meet up
with the food need of the household [4]. Arthur opined that higher
family size brings about pressure on the already inadequate forms of
livelihood offered by the environment [42]. The high household size
is typical of peasant farmers generally [43,44]. Peasant farmers believe
that large family assist in farming as shown in this result where 95.8%
of the fishermen relied on family labour. Table 1 shows that for all the
respondents, the average quantity of fish caught per labour hour is 8.05
kg with the standard deviation of approximately 2.9 kg. Moreover, the
quantity of fish caught per labour hour in the non-dredging area (7.3
kg) is significantly (p<0.01) greater than that of the dredging area (5.3
kg). This may be attributed to the long distance travelled by fishermen
whose communities are in the sand dredging areas. The quantity of
fish caught per labour hour shows that fishermen in non-dredging
areas have higher productivity and are more labour-hour efficient.
According to fishermen move in fulfilment of their occupation, they
move in search of fish as dictated by the type of fish required and the
movement of the tide which may be caused by sand dredging. The
average distance covered by fishermen in the sand dredging area is
significantly greater than that of fishermen in non-dredging area
(Table 1). Travelling longer distance to places where the effect of
dredging is minimal may be their copy strategy since their livelihood

depends on the fish caught per day. Also, the result shows that apart
from travelling longer distance, fishermen whose community is
located in the vicinity of sand dredging spent longer hours fishing
(p<0.01). The significant difference in the average water turbidity in
sand dredging and non-dredging areas confirms that sand dredging
has negative effects on fishing activities. This finding corroborates the
submissions of studies Moore [11] Chansang [15] Simenstad [16] Cone
[14] that high turbidity causes physical harm to fish, decreases disease
resistance, hatching success, growth and egg development. It interferes
with self-purification of water by diminishing light penetration and,
hence, photosynthesis reactions.

Furthermore, Table 2 shows the breakdown of the various costs
incurred per day as well as the average daily revenue of fishermen in
the study area. The table reveals that fishermen in the dredging area
incurred higher cost per day. This may be attributed to cost incurred
on long distance travelled to catch fish in order to avoid dredging
area. The fixed inputs used by the fishermen were unmotorized canoe,
paddle, net, basket, knife and plastic bowls. The contribution of each
of these items to the fish caught per day was determined using straight
line method of depreciation and the number of days each fisherman
work per week. The result show that respondents (fishermen) at non-
dredging areas spent on average N281.90 on fixed capital per day while
respondents having their community in the vicinity of sand dredging
areas spent N257.60 per day. Fishermen in the non-dredging areas
incurred higher amount on fixed capital because they spent more on
local traps that are set in their surroundings (p<0.01). These (traps)
are checked frequently unlike the fishermen that travel longer distance
from their base. Also, fishermen in the no-dredging areas invest more
in new unmotorized boats.

Moreover, bait and the distance travelled were the variable items of
the fishermen in the study area. This is common in environment where
common property theory is in place. Like forest product gatherers,
artisanal fishermen continuously exploit the natural resources
without adding anything in return. Increase in population increases
the pressure on the exploitation of natural resources. According to
human population density increases, presence of large-bodied fishes

Non-dredging Dredging

Output and Input Total 313 Site (161) site (152) Equalities
Mean Sd ' Mean sd Mean sd p-value
gﬂﬁz:'tﬁ’rca”ght per 81 29 73 23 53 21 0
Labour — hour (hr) 42 | 24 2.1 1.1 6.4 2 0
Capital (N) 2552 152.4| 281.9 174.4 1227.6 120.3| 0.001
Bait (N) 1222 375 1231 353 |121.4 40 0.683

Water Turbidity (NTU) 799 | 778 | 233 | 17.1 1399 71.7 0

Household characteristics

Experience in fishing

165 | 6.7 165 | 71 166 6.2 0.888

(year)

Age (year) 439 | 115 443 | 126 43.6 101 0.597
Marital status 07 05 0.6 05 08 04 0.011
Household size 7.9 3.1 8.6 3 7.2 | 31 0
Educational status 07 05 069 046 0.71 046 0.759
Other economic activities 0.45 | 0.5 0.5 05 04 05 0.057
Area characteristics

Distance covered (km) 6.8 6.7 24 23 114 6.7 0

Note: For all tests of means, the null hypothesis is that the no significant
difference in the variables. The confidence level chosen is 5%. Quantity caught
per labour hour is in kilogramme.

NTU means Nephelometric Turbidity Units

Table 1: Descriptive statistics by fishing site.
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declines, and fish communities become dominated by a few smaller-
bodied species. Figures 9a and 9b show the small-size fish caught
[45-47]. The small sizes of fish may be attributed to over exploitation
occasioned by large household size among fishermen. Same reason
may be adduced for fishermen engaging in other economic activities
such as barbing, vulcanizing, tailoring, bricklaying, security among
others to complement their little income from fishing. From the result,
50.3% and 39.6% of fishermen in non-dredging and dredging areas
respectively were engaging in other economic activities.

Table 2 shows the breakdown of costs and returns of fishermen in
the study area. The table reveals that fishermen in the dredging area
incurred higher cost per day. This may be attributed to cost incurred
on long distance travelled to catch fish in order to avoid dredging area.
Fishermen in the non-dredging area incurred more cost on canoe, trap
and net. Specifically, the higher cost on locally made trap may be due
to their closeness to the fishing water which gave them opportunity
to inspect the trap easily. This is unlike fishermen residing in the sand
dredging areas that have to travel a long distance to fish. However,
the fishermen in the sand dredging area spent more on miscellaneous
items (knife, plastic bowl among others).

However, the average total cost per day for fishermen in the sand
dredging area is higher than that of non-dredging area. However,
the average daily revenue from fish is higher among fishermen in the
non-dredging areas (Table 2). This may be attributed to extra income
realised from other economic activities engaged in by fishermen in
non-dredging areas. Also, the table shows that 52.5% and 58.4% of the
average total cost incurred per day by artisanal fishermen in dredging
and non-dredging areas respectively were average total fixed costs
incurred per day. This result on the non-dredging areas is in agreement
with Unongo [32].

Items Average amount (N)

Fixed cost per day Total Sample Non-dredging Dredging

Site (313) site (161) site (152)
Canoe 152.34 156.46 148.22
Paddle 5.21 5.52 4.84
Net 81.48 90.32 72.02
Basket 4.57 4.21 4.85
Trap 5.68 7.26 4.1
Rope 6.68 6.93 6.58
M'Sce'l')ir\:ﬁz)‘if(';’t"z'c)‘"a“'c 19.11 11.2 16.99
Average total fixed cost 275.07 281.9 257.6
Variable cost per day
Cost of distance covered 65.96 23.28 110.58
Bait 122.24 123.24 122.81
Average total variable cost/day 188.2 146.52 233.39
Average total cost per day 463.27 482.42 490.99
Average revenue per day from | 4.309.94 3952.88 | 4,695.08
rours (othr sconomic aciviies) %0 1290 :
Average total revenue per day 4969.94 5242.88 4695.08
Average gross profit per day 4,506.67 4,760.46 4,204.09
Average Household size 7.9 8.6 7.2
Average per capita gross profit 570.46 553.54 583.9

Source: Author’s computation

Table 2: Breakdown of costs and return for fishermen.

However, fishermen in non-dredging areas have higher returns
from other economic activities. From Table 2, the average gross profit
per day is higher among the fishermen in the non-dredging areas.
Furthermore, the average per capita gross profit is higher among
fishermen in the dredging areas due to smaller average household
size among fishermen in the dredging areas compared with non-
dredging areas [48-50]. While overexploitation (large household size)
alone may be the reason for smaller per capita gross profit among
fishing households in the non-dredging area, it is the combination of
overexploitation and dredging activities in the sand dredging area.

Overexploitation is the result of increasing human population
encouraged by common property theory in the study area. The average
per capita gross profit is far below the national per capita income of
N1,339.72 per day [50]. Hence, the need for fishermen to engage in
the rearing of fish and other environmental suitable economic activities
in their respective communities to complement their present income
what they are getting presently.

Conclusion and Recommendation

The study examined the economic burden of sand dredging on
artisanal fishing in Lagos state. The study revealed that the fishing
communities are exploiting the shortcomings of common property
theory. Most especially, the large population which encourages over
exploitation of fish as confirmed by the sizes of fish caught. The study
also showed that 45.2% of the fishermen claimed that dredging has been
going on in their communities in the last 6-10 years. The negative effect
of sand dredging captured by water turbidity was more pronounced
in the sand dredging fishing communities. This manifested through
reduced quantity of fish caught per labour hour among fishermen
in sand dredging areas. Also, fishermen in the non-dredging area
incurred less cost and higher gross profit. The finding attributed the
low per capita gross profit (lower than national per capita income)
among the fishermen in non-dredging areas to mainly overexploitation
(high household size) while sand dredging and overexploitation were
the reasons for smaller per capita gross profit among fishermen in
sand dredging areas. The study affirmed that fishermen residing in
the dredging vicinity adopted moving far away from dredging site in
order to fish as their major coping strategy. Apart from been stressful,
it may hasten the depreciation fixed inputs, such as canoe and paddle.
However, while this study has been able to capture the effect of one
environmental factor (water turbidity) through sand dredging; there
are other environmental factors affecting artisanal fishing but the study
was unable to capture due to data limitations.

In order to bring about harmonisation between sustainability of
natural resources and human survival, the need for the fishermen to
diversify their source of income in order to bring about sustainable
improvement in their well-being as well as reducing pressure on aquatic
animals. It is also pertinent for government to restrict the activities of
sand dredgers to non-fishing community environment.
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